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other, normal, components of the circuit, then to look
up the barrier layer i of th iconductors
in the data available from the manufacturers (for the
intended operating point), and finally to combine the
values " arithmetically.

Resonance Measurements

The g.d.o. or any other type of dipper, is basically
a resonance meter. It will give direct readings onfy
Jor the resonant frequency of a tuned circuit tested
therewith, and it can not be used for making
measurements on any other circuit device apart from
tuned circuits, i.e, L and C combinations. Thus no
dipper will give direct rcadings ,of capacitance or
inductance alone, However, it is clear that any avail-
able known inductance L may be connected across
an unknown capacitance Cx which is to be measured
and the resonant frequency f of the parallel combina-
tion may be determined in the usual way with a
dipper. The value of Cx may then be determined

m the resonance formula for a tuned circuit:

e s )
2=v/LC;

transposing: 2)

= e SRR

4=%L

It may in gencral be inconvenient or impossible to
find a suitable coil of known inductance L for use in

is method. It is then possible to make usc of the
implicit relationship contained in formula (1), that
the resonant frequency is inversely proportional to
the square root of the capacitance, as long as all
other quantities arc kept constant. In other words,
if we measure the resonant frcquency of an arbitrary

TABLE |
Determination of Zero-Seale Capacitanée of
Tuning Capacitor C,
(See text)
Resonance Formula for Tuned Circuit:
i
2m4/L{Heary} X CiFacad)
LN
4mLC
_ C,, where f;, I, are resonant
:— ¢, [requencies of same L with
E C,, C, respectively.
Let f, = fzero scale| Measure with grid
fiult seale [ dip meter
(C zero saale) Absolute
'Co'"': required to be determined
C, == (C full scale) Absolute
= Cp + Cicale range
= Co+ (Co)max
pol Sl

knowsn from
Cx—scaie alibration

fiets) =

Thus: f

We now have:
frero scale}*  Cp + (Cx)max
ffull scale ) = (5
Rearranging:
iull scale
Co=(C) "“"(ﬂmo scate—fHoll nzlc)
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coi' in parallel with a known capacitor of value C
(frequency 1) and then measure the resonant
frequency of the same coil in parallel with the un-
known capacitance Cy (frequency fy), we have the
valid relationship:—

.fC’ o CX 5
. C
transposing :
a
C,=C.%:' a <K le 210
]

The arbitrary coil can be a makeshift twist of a
few turns of "insulated connecting wire wound
round the fingers and subsequently secured with
Sellotape, It will normally resonate somewhere in
the shortwave range with capacitance values between
about 20 and 500pF. Its inductance need not be
determined, as is evident from formula (3).

Both C; and C must be large with respect to the
self-capacitance- of the arbitrary test coil, so that
errors remain negligible. For the acrua! runing
capacitances are Cx + LC, and C + LC, respec-
tively, where LC, is the self-capacitance of the coil.
Strictly speaking, these exact values should be used
in formula (3) above. This leaves a twofold choice
to our discretion. Either we ignore LCqo entirely and
use the simple formula (3): then Cx must be much
greater than LC,, l.e. much greater than a few pF
in the-general case for reasonable accuracy of its
measurement. This makes it impossible to cover Cyx
values lower than about 10pF, i.e. we arc faced with
the same limitations as operative for an a.c. bridge
method and we might as well use a bridge and save
ourselves the laborious arithmetic. Or we use the
absolutely correct relationship:

f,?
Cet LG =G+ LC s - . - . @

This corresponds to one known capacitance C,
and its resonant frequency f, with the arbitrary test
coil. The, resonant frequency fz with another known
capacitance C, must then be found, and a second
equation of the form (4) set up correspondingly. The
pair of equations must then be solved simultaneously
1o climinate LCo and determine the exact value for
Cs which is then accurate down to as low a value
as one pleases.

This dure y invol
sequences of arithmetical calculation, particularly
when one is trimming some circuit desigh for a
particular or for lowest possiblc canacitance (stray
capacitances). Although it will finally lead to the
correct results (assuming one makes no arithmetical
errors), the method is obviously tedious and slow.

s laborious

A Standard Tuned Circuit

If we now pause to consider the implications of the
theory presented in the previous section, rather than
plunging right away into figures and calculations, we

‘immediately see that its underlying principle is simply

that a suitably calibrated tuned circuir is all that'is
required in conjunction with any dipper in order to
make it give direct readings of capacitance and induc-
tance as well. The LC-Picometer is thus nothing
more than a specially calibrated tuned circuit. The
theory of the previous section is used to calibrate this
tuned circuit once and for all, where after capacitance
and inductance readings may be taken directly on its
dial. This leads to an extremely quick, efficient and
surprisingly accurate - method, which is eminently
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suitable for continuous monitoring of improvements
when trimming and experimenting with new circuits.
The prototype proved to give reliable readings down
to_values as low as 0-06uH or 0-6pF, whereas the
_upper limits are 6mH or 430pF (with simple exten-
sjon,..lOOOpF). ‘This covers all small ‘values which
are ever likely to be of interest yet possibly: present
difficulties with a conventional a.c. bridge circuit, i.e.
all larger values are easily measured even on quite
simple bridges. Note that the values 0-06uH/0-6pF
correspond to a pair of alligator clips, i.c. already very
small objects associated with centimerric frequencies,
so .that the picometer. method permits rational
measurements in u.h.f. cavities and «similar devices
where the resonance points and distributed para-
meters may not be immediately obvious from geo-
metric considerations. This is just one example of
the wide scopcaof the method, coxering long-wave
i h
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Fig. 2—Theoretical circuit diagram of the LC Picometer,

prevent spurious stray resonances) this standard coil
in the one setting, required when an external coil is

circuits and lifier hi cut-off
stray i = at the
other extreme.

‘The grid dip meter is probably the cheapest of all
r.f. meters to buy or construct, and the LC-pico~
meter need cost only a few shillings to construct if
judicious purchases-are made. This proves the point
made at the outset, that there -is nothing to prevent
the amateur making rational measurements of very
Jlow C and L values. Such measurements are not
limited to expensive professional measuring equip-
ment, Careful execution of the calibration procedure
for the pil 5 pled with the selection of a
good-quality tuning capacitor of high stability and a
good slow-motion dial for it, will lead to a surprisingly
high accuracy which is at.least as good as that-of the
dipper.

Operation of the Picometer

The pi is ded to give
direct_readings of four parameters which are re-
peatedly required in general electronics design work,
including radio and.television:

1. The value of an i I or stray

in situ, down to a fraction of 1pF (Cy).
2. The value of an inductance, down to that- of
short pieces of connecting wire. (Lx).

as

g
les of appli

d to the “X” terminals for measurement,
‘The dipper is then applied to inject a signal into this
external coil. When external capacitances are con-
nected to the “X” terminals for measurement, the
switch is set to the other position, placing the
internal ferrite-rod coil in parallel with the tuning
capacitor and the “X" terminals. The dipper is then
applied to inject a signal into the ferrite rod, by
bolding its probe coil against a suitably marked
point on the sloping panel of the picometer opposite
to one end of the ferrite rod.

Choice of Medium Wave Ferrite Rod Aerial

the choice of this
p e for the pl
Firstly, it is very readily available and immediately
usable as it stands, without any need for coi} winding
or. other ¢ licati Some i radios use
350pF tuning. capacitors, others 450pF and still
others 500pF or even 550pF. The corresponding
medium wave ferrite rod aerials ‘are thus on the
market in 2 range of inductance values, Any one
thereof is equally suitable for the picometer, and it is
not necessary 1o specify or know which one is pur-
chased. It is merely necessary to make sure that the
inding is i ded for the di wave band in
conjunction with a standard tuning capacitor of the
type used in receivers. If there is also a long wave

Several considerations led to
sl dard ind

coil on the ferrite rod, this should be stripped off,

3. The self-capacitance of any coil, range
0-90pF. (LCo).
4. The value of capacitance required to tune an
' coil to a d ined fr If
(Cres). o blank ferrite
The fifth important circuit the thin 11

to wind one’s own coil on an initially
rod, try a single layer of 40 to 80 turns

frequency of a given tuned circuit, can be deter-
mined directly with the dipper alone:
5. The resonant frequency of a given tuned
circwit, (fres).

Construction

Fig. 2 shows the theoretical circuit of the pico~
meter. This consists of a high-stability tuning
capacitor VC1 led to a good sl tion dial
and cannected across a pair of combination terminals
(suitable for wanderplugs, spade terminals or bare
wires) to which the unknown capacitance or induc-
tance to be measured can be connected externally.
The unit also incorporates a standard coil in the
form of a ferrite rod aerial with a standard medium
wave winding, as used for pocket or portable re-
ceivers of the not-too-miniature variety. A switch is
incorporated which disconnects-and shorts-out”(to

d copper or litz wire. Adjust the exact
number of turns by trial and error until the resonant
frequency when connected to the selected tuning
capacitor with the vanes fully open lics between
about 1-2 and 1-5Mc/s (use dipper applied to ferrite
rod). This is not in any way critical. Do not forget a
layer of insulation between the ferrite rod and the
winding. Tap the winding about 5 to 10 turns from
one end; the exact position is not critical, merely
leading to different values for R1 (see below). A ready
wound medium wave ferrite rod aerial almost
always possesses a suitable tap, since the input
transistor has to be tapped down on the coil in
receiver circuits. If the coupling winding is a separate
insulated winding, leave it as such, connecting R1
across it. The length of the ferrite rod is not in any
way critical. Mount it such that one end is close to
the marked point on the sloping panel for g.d.o.

lication. 3 ition of the winding along-the
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length of the territe-rod is unimportant, as long as
it is firmly anchored prior to calibration. Needless to
say, the casing of the picometer must be of bakelite
or some other ‘suitable insulating material. Wood is
dubious, since its dielectric properties are liable to
change with atmospheric conditions. Plastics are
suitable. Flat pieces of plastic or bakelite screwed or
glued together with cornerpicées afford an excellent
construction, [f using screws, keep to brass screws.
avgiding iron ones. The same applies for screws
fixing the components. 4 )

Adusting the Absorption Factor

There 'is an optimum combination of coupling
factor . and clrcuit damping leading to the best
absorption* factor giving clearest responses on the
dipper. A ferrite rod offers cffective coupling to the
dipper in this respect, which represents the second
reason for its choice. The circuit damping is then
adjusted by appropriate choice of value for RI. It
R1 is too large, the dip will be shallow and very
sharp—it may even be missed if tuning is too rapid.
If R1 is too smali, the dip will be deep. and broad.

6 7

PV.C {or other
nsuiator)

Stout
alyminiurm
bracket to sutt

VC1 and dial

nsu!
stand off

Sloping/

Fig. 3—Internal construction and wiring diagram showing

layout details.
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Bakelite case
{or other stout plastic)

-

Metal base
with Fubber
feet attached

Fig. +—Dimensions and appearance of case.

giving Indefinite readings. Adjust R1 such that the
dipper dips full scale with a positive-backed (differ-
ence indication) dipper, or quarter to half scale with
a simple dipper, when the probe coil is right up
a.: nst the marking on the panel apposite the end of
the ferrite rod and a resonance point is tuned in
with the vanes of VCI nearly fully open.

This adjustment is important for accurate readings
below 1pF during subsequent use, sincc it makes
sure that conditions move well away from dip-
minimum when VCl1 is altered by only a fraction of
1pF near minimum setting. In the prototype, a
change of 0-5pF in the setting of VC) near minimum
capacitance moved right out ot dip resonance, i.c.
the grid dip meter no longer showed any response,
so that clear feadings were possible even’ for much
smaller capacitances. It is not necessary to move right
out of dip for a reading, but merely to obtain a clear
shift of dip minimum, i.e. of the point of greatest dip.

Capacitance Measurement

We will now describe the manner of taking readings
for.each parameter. The way in which the respective
scales are calibrated in the first place will be described
subsequently.

One of the scales on the slow-motion dial for VC1
runs trom zero at minimum setting (vanes fully gpen)
to some maximum value (430pF in the prototype)
with the vanes fully enmeshed. This gives the increasé
of capacitance in pF for each setting, relative to the
zero position. The actual capacitance at each setting
is for the moment of no direct interest; it will be
greater ‘the scale reading by some constant
amount C,, which is- the residual capacitance ar the
zero setting, made up of the residual capacitance
(minimum capacitance) of VCI, the self-capacitance
of.the switch.and ferrite-rod aerial and other circuit

strays,

For all capacitance measurements, the switch is sét
to bring the ferrite rod aerial into circuit. We know
that re is exp d h in the region
of the medium waveband, so the appropriate probe
coil must be plugged into the dipper, which is then
applied to the ferrite rod at the marked point.

The tuning capacitor of the picometer (VCI) is
now set exactly to the zero mark on the capacitance
scale, the unk i d to the
“X” terminals and the dipper tuning dial adjusted

—continued on page 324
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AST month we covered those afc. line
circuits in which various types of discriminator
fed a slight positive or negative voitage

change to a conventional sawtooth oscillator
whenever it tended to drift away from syachroni-
sation.

All sawtooth oscillators, multivibrator or-blocking
transformer are. sensitive to grid voltage changes,
so that is they specd up or siow down, a negative
or positive grid voltage will. restore their original
frequency of operation.

Although these systems are simple and reliable
quite a few modern receivers are now utilising
sinewave line generators but adapted to produce
the required sawtooth waveform in their anode
circuit.

The great advantage of the sinewave gemerator
compared to the sawtooth is its much supcrior
frequency stability, as in normal ‘circumstances,
even without synchronising signals, they stay close
to the original switch-on figure. Their two
disad ges from the timet point "of view is
that (a) they must be considerably modified to give
the required sawtooth waveform to the line output
stage and (b) they are more or less insensitive to
voltage changes at’grid or anode, so that it is useless
1o apply the discriminator output directly to them.

The only satisfactory way to control their
frequency and keep them “spot on ”is to parallel

; 7\ 2\ A:”
EXTINT T

3

L
Arcce woraoe == *

Sag B

Fig. 51 Sine-wave line generator operation.” With the
sine-wave grid voltage at-{a) Impressed on the Class C
bias, only the positive tips as at (b) affects the no-signal
anode current. Due to the oscillator anode being fed via
o long tinre-constant h.t. supply, its voltage charges up
relatively slowly between puises as at (c)- forming a
basic saw-tooth for further shaping and finearizing.

A Discussion on Automatic Frequency Control Circuits

By S. George

the actual -oscillator- coil ‘or transformer  with &
“reactance valve”, which behaves as a variable
capacitance and shifts its frequency up and 'down
as the discriminator output varies its bias.

But first let’s sec how a sawtooth output can be
obtained from a sinewave oscillator,

Basically three factors are involved as follows::

1. The valve must be biased to class C.

2. The anode h.t. supply is via a comparatively
high value load resistor feeding into a
* reservoir  capacitor. -

3. Wave shaping by carefully selected values.of
R and C is accomplished in-the anode circuit
of the oscillator or the grid circuit of the.line
output pentode.

"This class C bias is obtained from-the rectifying
action of the grid by means of a. low-value
capacitor ‘and high-value grid leak, so that only: the
positive tips of the.sinewave circulating in the grid
circuit (as in Fig. 5a) affects the standing anode
current (as in Fig. 5b).

Normally the anode voltage waveform - would
have a similar outline but due to the h.t. supply
being via a comparatively high value resistor
feeding into- a small “reservoir” capacitor the
anode voltage rises only slowly back’ after each
positive grid pulse temporarily lowers the anode
potential. A positive grid pulse, of -course, results
in a negative going amplified pulse at the. valve
anode, so that such an input simultaneously lowers
anode voltage. The resulting anode voltage wave-
form approximates to the required sawtooth shape
and, after further shaping and linearising, becomes
ready for subsequent amplification by the line
output stage. ;

Sometimes also a degree of feedback is in
diiced from the latter to idealise the flyback.and
onset of the scanning stroke. However, as
previously stated, L~C ~oscillators are almost
completely unaffected by variations in anode or
grid voltage, The only way to change their
frequency is by significant L or C variations and
in practice the only feasible way is to vary ihe
_circuit capgcity with a reactance valve. Such a
valve functions like a capacitor in that it takes a
current almost 90° in advance of the applied
voltage, with its apparent capacitance being easily
variable by varying its grid bias.

In a reactance valve circuit -this varying bias is,
of . coursé,. the varying output voltage - the
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#ssociated  discriminator.  The
reactance valve, usually a high-
mu pentode, is shunted directly
across the oscillator tuned circuit
as in Fig. 6. Normally the anode
current of a valve so-connected
would be in phase with the
applied voltage since it is purely
a resistive path, but in this case
its control grid is fed with an
input 90° advanced so that the
anode current is  similarly
advanced and behaves like the
current flowing through a capaci-
tor to supplement the total tuned
circuit capacity. This quadrature
phasing is achieved in a very
simple way.

A series combination of capaci-
tor and resistor is connected
across the tuned circuit (as is the
valve), chosen to have an impe-

ce dominantly reactive. In
other words its capacitive reac-
fance must be many times greater
than its resistance—the greater
the ratio of reactance to resistance
the closer the current/voltage
angle will approximate 1o a right-
angle.

The voltage developed: across
the resistor though, of course,
only a fraction of the total e.mf.
from the tuned circuit, is in phase
with the current and thus drives
the valves’ anode current in
phase with itself but almost 90°
n quadrature with the applied
e.m.f. Obviously, if the capacitive
reactance [ resistance ratio is made
too great, an insufficient propor-
tion of the toral emdf. will be
developed across the resistor. thus
inhibiting the valves’ operation.

Mathematically the i d
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RS Line output
<A : 8 o > 33K0 pentode
Vi $68kQ | 315kn  Sine wave A
Reactance 1 oscillator
valve

cs 6
15000F 1500pF

Cc3
16uF |

‘ Control voltage trom discriminator

Fig.6 (above): Bosic sine-wave line generator reactance volve circuit.
Frequency of V2 is determined mainly by C4-L1 values but can be varied by
altering bias to reactance valve VI shunted across the tuned circuit. The
reactance of C2 is very low and can be ignored, but the reactance of CI being
mony times the _resistance of RI, makes the combination predominantly
reactive and so causes the current ta lead the voltage by almost 90°. The
voltage across Rl being in phase with the current, causes the pentode anode
current to be also almost 90° ahead of the voitage, so that it behaves as a
-«capacitance, variable by the cantrol valtage derived from the discriminatar.

Fig. 7 (below): Sinc-wave oscillator reactance valve ciruit used in many

Regentone, K-B, RGD receivers. The PCF802 pentode operates as a triode

line generator by using its GI and G2 as grid and anode respectively, the

sine wave produced appearing in the anode circuit as the required output

saw-tooth, PCF802 triode is the reactance valve varying the capacity of

T4 primary circuit with variations of input discriminator bias thus cancelling
any tendency to drift from synchronisation.

Z of a series C-R combination to
an a.c, current is given by the for-
mula Z= /X FFR2
where Xc is the reactance of the
capacitor to the frequency
avolved, while the angle of lead

Xe
8 is given by=tan—

3

so that in a typical instance where
the reactance of the capacitor
might be 190,000 and the value
of R 10,0000 the angle of lead
190,000

10,000

approx., more than
sufficient for adequate. circuit
operation. Equally obvious
the greater the mutual con-
ductance of the pentode the
greater will be the apparent
capacitance change of the valve
per grid volt input change.

would be #-=tan

19 = 87°

éo-oam- 3300 e
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The circuit shown in Fig. 6 is a simplification of
all reactance valve afc. systems and, although
there may well be modifications and additions to
commercial circuits, the underlying principle is the
same. Although we have referred to a_series
combination of resistor and capacitor being shunted

across the tuned circuit to produce the quadrature”

phase charife to drive the pentode, in this jllustra-
tion will be seen a further capacitor, C2, between
the bottom of the resistor and chassis.

However, the reactance of this capacitor is so low
that it takes mo part in the functioning of the
valves’ operation and is only included to decouple
the discriminator rail and cnable the control bias
to bec supplied to the grid from the “ earthy ” end
of the resistor.

In Fig. 7 will be seen the complete sinewave
afc. circuit as used in many STC receivers
(Regentone, RGD, K-B, Argosy) and includes
many interesting features. A single PCF802
triode-pentode fulfils all functions, the triode
section being the actual reacfance valve and the

d i as the sin oscillator,
although in the guise of a triode, with its grid G1
and G2 operating as control grid and amode
respectively, To facilitate this deployment the
pentode-anode voltage is kept substantially lower
than the G2 voliage, actually 120 to 160, by using
a 47kQ h.t. fced resistor.

The only other comr in the p d d
circuit are a further 47kQ resistor and two pF-value
capacitors which form a wave-shaping circuit to
completely change the anode voltage waveform to
a perfect sawtooth outline for subsequent amplifi-
cation by a conventional P1.81 output siage.

The triode reactance valve is paralleled directly
across the T1 primary by having its anode
connected to one end of the winding and its
cathode to the other end via a 0-047uF capacitor.
The discriminator output, fed as the bias to the
triode, then varies the valves’ apparent capacitance
and restores its LC value to the original should it
drift due to effects on the relevant
components.

Should this PCF802 valve be rcplaced or any
important component changed, requiring that the
line oscillator be completely reset, the procedure

given in the table below should be followed.
TABLE 1

[

Switch to 625.

2. Connect PCF802 grid (pin 9) to a low-
impedance supply of 3V positive to chassis.

3. Adjust dust core of T1 till a statiohary
picture is obtained.

4. Switch to 405 and adjust the 500/1,250pF
trimming capacitor till a stationary picture is
obtained.

5. Remove bias and seal both adjustments.

6, Adjust the commeon line hold control to the
centre of the pull-in range.
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F. you are a householder

approaching the termination of
the lease of your home are you
filled with apprehension? Are
you confronted by your landlord
with possible eviction, increased
rent, restriction of occupational
privileges and frustrations of
today—plus the rising spiral of
the cost of living?

No need for me to comment
upon this uncomfortable state of
affairs, nor upon the not dis-
similar  situation which could
possibly face the 14 independent
television companies which are
licensed 1nder the jurisdiction
of the Indépendent Television
Authority. This is a particularly
difficult 'moment for the ITA_ to
deal with such political matters,
especially when the technical
problems of colour television are
under consideration.

Colour TV

No specific date has-yet been
announced for the start of public
broadcasting in. colour television.
‘This awaits the final decision on
the system to be.used. A month
or 50 ago it looked as though the
German PAL system might be
adopted _throughout Europe on
625 lines, but yet another runner
has entered the race: a combina-
tion of PAL and SECAM plus
additional  sophisticated (not to
say exotic) contributions from
BBC-and ABC-TV: (Britain) and
the Russian television organisa-
tion. Colour television tests on
PAL by the BBC are-already well
established, but this will not pre-
vent the' introduction ‘of the final
tweakings of a number of brilliant
electronic engineers.

Tt can’t be long before the
PMG announces the critical
decisions and considers the ways
and means of making such a
service viable.  The BBC s
already carrying a financial over-
load with BBC-2 black-and-white
programmes without taking into
account the much bigger opera-
tional costs of colour.

Independent television com-
panies have not rushed forward to
face the heavy initial costs of
transmitting 625-line colour on

THE DIPOLE

in the
attracted considerable attention in
the television industry. Mean-
while progress is being made by

Janvary issue, which

technicians of ABC-TV and
Tyne-Tees, while TWW is
already .embarking on a training
scheme for its enginecers and is
ordering equipment for its studios
at Cardiff,

Colour Films for TV

The mainstay of colour “tele-
vision programmes at peak hours
in the USA seems to be off film.
No Iess than 16 television series
on 35mm-. colour film and one on
16mm colour film are being pro-
duced and broadcast there at the
moment, .plus a number of similar
co]olired films, specifically photo-

d for televisi

uhf. without i it in
some way with the well-
established  405-line  transmis-
sions. One of the most logical
solutions of these difficulties was
made in the Open Letter to the
P General add d by
the: Editor of .Practical Television

for , “that are

being made in Britain and -other
parts of the world.

Britain is likely -to play an

important part in the teleciné

equipment necessary for this part

Cintel Flying-Spot  twin-lens
appara®is, which is probably the
best in the world, added -to.which
is the Plumbicon TV cafmera, of
which the basic elements come
from Philips, Holland. .Colour
television is certainly developing
into an international effort. What
will be the next step?

The focus of attention will be
upon the Postmaster-General,
who will be subject to pressures
from all sides from the point of
view of colour television. These
pressures include the now famous
“Open Letter” from the Editor
of this journal, mentioned above.
This was a practical suggestion
which bears looking at again from
a neutral standpoint.  From
whence are likely to come other
pressures? From .the British
Radio Equipment Manufacturers’
Association?  Yessirl

Their members are responsible
for the design and manufacture
of domestic television scts, the
beauty of their cabinets, the long
life of their c.r. tubes, their sim-
plicity of operational controls,
their preoccupation with the
intricacies of automatic  gain
control and mean level control.

Artistically the producers of
television programmes are horri-,

with the  degradation of
picture and sound on many of
the domestic TV receivers com-
pared with what they see on their
TV studio monitors. Therefore
TV technicians—and = also the
cameramen who photograph films
specifically made for television,
particulatly members of -the
British  Society. of Cinemato-
graphers—literally turn pale at
the prostitution of their art by
the contrived automatic bleach
applied to their low-key scenes
and -fade-outs.

Even the actors’ faces auto-
matically turn dark with anger(?)
when the camera pans across a
scene bringing a white tablecloth
into the picture. ‘A moonlight
scene with the lovers walking
beside the delicate glints of a
babbling brook (as seen on the
studio’s teleciné) ‘takes -on the
rheumy atmospheric background
of a display of damp squibs in-a
fog (as seen on many domestic
TV receivers). No wonder both
film and TV lighting men develop
liver complaints or high  blood
pressures.

Tt is said ‘that in some countries
the retention of d.c. restoration in
A 2

of the technical

TV sets is practically

such, :as .the_colour -version of the

a
criminal offence. In Britain d.c.
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restoration was championed by
Douglas Birkenshaw of BC
Engineering division and the
British ~ Kinematograph, Sound
and Television Society. The
penny is beginning to drop with
some set designers, a most impor-
tant trénd when it comgs to good
colour television reproduction.

Pressures on PMG

Other pressures? yes, plenty of
‘em. Financial pressures to be
made by the BBC to extract more
money from television licences.
Pressures from the ITV com-
panies for the unfortunate PMG
to make up his mind about any-
thing at all. including the exten-
sion of their licences. Pressures
from the * Marat-Sadatans® who
hate censorship and resent con-
forming to standards of any kind
of civilised behaviour.

Pressures from the retailers for
reduction of HP restrictions.
Pressures from the Arts Council
and other do-gooders (?) for
expansion of arty<crafty plays,
comprehensive education in a
university of the air, more reli-
gion, less religion, no religion,
more swearing, less swearing, and
so forth.

Meanwhile, the PMG fiddles
while Rome bums. And you can
hardly blame him for that, when
you come to think of it! Suill,
tempus fugit, but the public look
upon television as an eniertain-
ment, a-tranquiliser in an age of
competitive grab and vicious
spirals. Something has to be done
by the PMG about all these tegh-
nical matters in addition to deal-
ing with the dangerous trend of
irresponsibility in certain small
cliques on the programme side of
both' BBC and ITA. 3

At this point in my sermon, T
will not call for a hymn to be
sung! Instead, I will ask older
readers to recall that poignant
music-hall ditty sung by that
great artiste Marie Lloyd, which
begins:

My old man

said “ Follow the van,

and don’t dilly dally by the

way!”

Readers of PRACTICAL TELE-
vision who know the tune,
should sing (to themselves, I
hope) the following new lyric:

Wedgwood Benn

Must take up his pen,

And-not dilly dally with TV!

PRACTICAL TELEYISION

Industry waits for decisions
this munute,
W hatever the system he's all

-ag'in it.

So he dillies and dallies,

Dallies and dillies,

Lost from GPO to BBC.

For the boffins new fixture,

Is political-mixture,

Of SECAM, PAL and NTSC.

What is the difference between
burlesque and satire? My answer
is conditioned by the country
concened. In USA the name
burlesque was applied to an early
type of strip show, with lots of
glamourous girls, near-the-
knuckle sketches and leering
comics: This was back in the days
of prohibition. Today, variations
of this formula are scen in club
and pub shows on BBC and ITV.
But the British version of *bur-
lesque ® was initiated at the old
London music halls, such as the
Alhambra, the Empire and the
Tivoli, when Dan Leno, Little
Tich, George Robey and Wilkie
Bard topped the bills.

Burlesque and Satire

Today, the BBC give examples
of burlesque and satire  on
Saturday _nights, when Peter
Cook and Dudley Moore appear
in Not Only . ., But Also fol-
lowed a little later by BBC-3 in
which John Bird gives amusing
but rather unkind representations
of the Prime Minister (whatever
party he happens to bclong to)
and other members of his cabinet.
Peter Cook and Dudley Moore are
brilliant comedians who write a
lot of their own material of the
British burlesque type. Their
“send up” of the BBC’s recent
serious documentary about the
trials and - tribulations of the
making of Alexander Kordas I,
Claudius, they transposed into a
burlesque of the filming of a ver-
sion of The Hunchback of Noire
Dame . with Dudley in the title
role and Peter Cook (with turban,
riding ‘breeches and whip) as the
irate German film director (Peter
Cook thinly * disguised as von
Sternberg) and Peter  Cook,
appearing not so thinly disguised
as pin-striped compere Dirk
Bogard and also of commére
Merle Oberon (sat in front of her
English castle) was burlesque of
the real original type, free from
Hollywood home, a ki of
the malevolence which afflicts
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“BBC-3".

Not Only . . . But Also was an
exposition of good timing, of
good fun, not-only in “ cod ”
dialogue but in movements,
reactions and motivations essen-
tial for cumulative clowning.

Editing

Comedy on the live stage,
screen or television is dependent
mamnly on the actors, but it is
also a matter of team work. In the
live theatre, the actors may vary
the timing of “gags " from show
to show, varying with the reac-
tions they. get from the audience.
In live or taped television, a live
audience is helpful, and this
instant reaction can be expanded
with audience, noises provided
from discs or tapes. Filmed
material is partly dependent in its
timing on the expertisc of -the
film editor, who can add or sub-
tract scconds by cutting.

Two of the great advantages of
using feature programme material
for programmes arc (a) the film
can be edited, music and sound
cffects and a general polishing up
and shaping can be carried out,
with precision. (b) The final film,.
on 16 or 35mm, can be shown at
any television station in the
world, reshaped and. resyn:
chronised, if necessary, With
different languages. The conti-
nnify of visuals can be manogu-
vred from shot to shot in editing.

This fluidity is sometimes used
in reverse and results in confu~
sion to persons seeing the pro-
gramme for the first time.

For example, BBC’s musical
art programme about- the com-

poser, “Holst, included  picture
sequences to synchronise with:
various examples of ITolst’s

music. Some of these sequences
had clips of shots so unrelated
that one’s mind was taken off the
music by the assortment of clips,
which the editor had evidently
shuffled like a pack of cards.
Other sequences were very good.
But the whole programme had a
discouraging shape leading inevit-
ably to the “off " switch.
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FAULTY INDUCTORS

— THEIR EFFECT IN TY RECEIVERS —

F. A. GRINDTHORPE
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HE fact that chokes and transformers work at
all depends upon the variation of current
through them. We are not really concerned
with the theory in this short series but a painless
spoonful may help understanding their function
and why they are put there in the first place. All
purists about turn, this is not for you! A current
passing through a coil erects a magnetic ﬁg[d
around it. If the current does not vary the magnetic
field stops where it is and has little further effect
on the coil. As the current falis or stops, the mag-
netic ficld collapses, cutting the coil and thereby
inducing a further current into it, the direction of
this current opposing the change creating it. Since
the change is the fall, the induced current tends to
keep it going. Thus although the driving voltage.is
removed the current fall “lags” behind, which is
opposite to the cffect of a capacity circuit. Thus the
action of a smoothing choke tends to iron out the
rising and falling ripples. The iron core concen-
trates the magnetic field and the fact that the core is
made up of separate pressings or laminations i5 to
stop “ hysterics * which would take place in a solid
mass of iron, due to the interaction of circular
currents which would tend to “ eddy ” around.
Thus a large number of turns wound in a slab

and put on to a laminated iron yoke will inducesa
“ keep going ” effect on itself, and if other windings
are wound onto the same former will induce
voltages in these according to the number of tums
and’the position of these windings. The smoothing
choke then becomes a transformer. Provided the
current does not change too frequently this type of
construciion is quite efficient and is used in -mosg
circuits to do with the mains supply (50 changes
per sccond) and other low frequency applications.
Where the rate of change is higher the losses in the
core material become serious and laminating. in
strips 1s no longer effective. The core is therefore
made up of pressed separate particles in the form-of
dust iron or the more refined material known as
“ferrite 7. These materials feature low losses until
the rate of change or frequency reaches millions -of
cycles per second. A coil or choke will offer less
opposition to a slowly changing current than 10 a
rapidly changing current, and this provides a means
of filtering or damping. The * lagging current
chracteristic of a coil can be married with the
“leading current™ characteristic of a capacitor (or
the capacity if its own turns) to produce an almost
infinite impedance to the current of a particular
frequency which is handy to say the least, or to pro-
duce an almost zero impedan

R56 l
.%
L43

RiC2

Fig. I—Top.right side of a printed circuit panel of a Ferguson 406T. 143 is
the anode choke. L41, L42 are the grid filter chokes.
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neither being wholly practical due
10 other factors, but these combi-
nations make tuning possible.
The windings of transformers
are usually made up in layers: It
is. quite common for layers to
short across, thus producing
“shorted turns” often referred
to in the parlance of radio and
‘television engineers and kindred
trades. The result of such a fault
is not only loss of cfficiency but
also overheating, wax dripping
etc. In the case TV receivers
this fault is most frequently met
in line output transformers where
the overheating may not be
obyious but the effect is to damp
the ‘stage t0 non-operation. A _not
so frequently met fault but which
seems to affect some recent Thorn
chassis- is .a primary-secondary
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Fig. 2—VYideo ampllﬁer circuit of the Ferguson 4067,

shart in the field output transformer resulting in a
direct h.t. 10 chassis short. blowing the fuse and
probably open circuiting the input surge limiting
resistor. Care should be exercised in wiring up a
replacement transformer as this may not-have: the
same connections as the original.

Transformer Winding Faults

Transformers also seem prone to develop an open
gircuit primary winding, these usuaily being the
sound or field output transformer. Confirmation is
obtained when voltage is indicated, at one end of
the primary (h.t. end) but not at the other (valve
anode end). Not only output transformers are. sO
affected, many receivers mainly of the 1950—1958
vintage seemed prone to developing an open
circuited oscillator transformer winding—usually
the h.t. winding. A pitfall for the unwary here was
the possibility of different connections in a replace-
ment whereby it was necessary to reverse either the
primary or secondary connection (but not both) in
order to get the correct phase for oscillation and
turn that irritating horizontal white line into a
nicely spread raster. To bricfly summarisc, there-
fore, it may be said in general rerms that mains
input transformers tend to suffer from shorted turns
indicated by overheating and wax_emission {check
circuits for shorts before condensing), line output
transformers—shorted turns resulting in loss of
efficiency—no c.h.t, low boost voltage. etc. Field
output transformers usually go open circuit in the
primary winding but occasionally suffer from
primary-secondary shorts. Oscillator transformers

also develop open circuit windings but can still
function with high resistance windings giving loss
of hold and poor sync.

High frequency transformers such as are used in
if. and rf. circuits usually consist of a pair (or
more) of windings in near proximity tuned to accept
or reject a chosen {requency by iron dust cores of
associated capacitors. This form of transformer
rarely gives trouble due to the few number of turns
employed and the spacing of the windings, but the
insulation of thc former on which the coils arc
wound does sometimes break down or the coupling
capacitor may become leaky.

Chokes

A low frequency choke is often used for smooth~
ing purposes, and is wited in series with the main
h.t. line working in conjunction with electrolytic
capacitors. These items are fairly trouble-free but
can develop a short to core which is normally
earthed, thus causing an almost direct short across
the output of the rectifier.

High frequency chokes usually take the form of a.
coil wound either oo insulating material or on a
resistor which has a damping effect on the coil.
These devices may be found in different parts of a
receiver circuit. Where they need only consist of a
few turns they may be made of thick wire, open
wound and self supporting, being directly soldered
10 a valve base or tag. They are often found used in
this manner in tuner units. Apart from dry soldered
conncctions, improperly cleaned ends, etc., this type
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Fig. 3—How a sound output transformer can have a top-
ped primary to function as a smoothing choke.

fequires no comment. Where they do give trouble
is i the detector and video circuits, Many Pye-
Pam-Invicta models of the 1955-—57 vintage
suffered from loss of picture due to an o/c choke in
the screened section or leading out of it. The usual
trouble was that they had never been properly
cleaned off and wimmed at the soldering posts in
the first place. In later years the. Thorn series
Ferguson 406T etc., suffered similar troubles
with the chokes used in the PCL84 vidco amplifier
circuit. Either the single anode choke or the grid
circuit double ooil filter choke could intermittenty
g0 o/c giving risc to some weird and initially mis-
leading effects. Most often it was only necessary to
detach the end of each winding, scrape it clean,
properly turn it and wind it back in the post where
a final dab with a hot iron permanently cured the
fault. These small chokes are often overlooked
when the symptoms of no picture or very faint and
negative picture are presented. A quick check on
this type of choke is to short it across. Whilst this
may introduce ringing or oscillation it should at
least prove whether the choke is o/c or not.

Transformer Chokes

A common practice, mainly in radio receivers, is
to use an overwind of the primary of the audio-
output transformer to act is a smoothing choke.
This is usually augmented by additional resistor
smoothing.
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30-line TV scanner
constructed in 1932

THXS item consists of a thin aluminium disc
pierced with 30 square holes arranged in a
spiral, the disc is rotated by means of an
clectric motor at 750 r.p.m., with a plate neon lamp
arranged behind it, the resultant partern when
viewed from the front consists of a rectangle made
up of 30 vertical lines, the rectangle size being
limited by the fact that its diagonal corners are
positioned by the vertical and horizontal distance
between the first and last hole in the spiral.

The plate neon is connected in series with the
sccondary of a transformer and a suitable d.c.
supply as a *strike ™ voltage, the primary of this
transformer forms the anode feed to a broadcast
m.w. receiver, (sce below), the superimposed modu-
lation then appears as a change in light intensity on
the plate neon, and when scanned by the spiral holes
a low definition picture results, the size of this
image is approximately 1%in. by lin,, this is magni-
fied to about the size of a cigarette card by means of
a lens and viewing funnel.

With a mechanical scanner of this type the main
difficulty lies in maintaining the correct speed at
750 r.p.m.. in practice the drive from the motor is
arranged to be a little n excess of this, the speed
is then roughly regulated by means of a mechanical
brake, then more finely adjusted by an “eddy
current * magnetic brake consisting of a brass disc,
a solenoid and 2 pole pieces, with a variable resis-
tance current control, the final speed synchronisa-
tion being obtained by an 8-toothed wheel with
pole pieces and solenoid supplied with 2 50 cycle
mains supply. (This worked well when both trans-
mitter and receiver were on’ same sector supply as
they were in the. original area. BBC obtained théir
frame pulsc from the mains frequency.)

The old British Broadcasting Company trans-

mitted 30-line experimental pictures in the carly
thirties, two nights per week between 11 and
12 p.m. using m.w. London regional for vision,
and m.w. Midland regional for vision, and two
broadeast sets, one for sound and the other for
vision were used.

The- quality of the 60-line image was of necessity
of a low order but it was at least a start some
years before the regular 405-line scrvice started jn
the London area!

This set was used at Chelmsford, Essex, and a
small charge was made for anyone to view! So 2
profit was made from the BBC, in exchange for
some publicity for BBC-1 before it arrived.

It was also on one occasion transported to Leeds,
Yorks., and BBC London was successfully received,
this constituting Mr Rafarel’s first DX-TV succeds
at over 200 miles!

Mr. Rafarel has been over to the Paris studios of
Radio Television Francaise, where he and his wife
were given VIP treatment and entertained before
they made a presentation of the 30-line TV set
which is to be kept as a permanent exhibit in the
Muscum of the History of Radio and Television,
ORTF, Paris, in the Avenue de President Kennédy.

Mr. Rafarel describes the 30-line sct as the
“bacon shicer” and says that it could only be
operated with risk of physical injuryl

When the set was made in 1932, Charles Rafarel
was working as an electrical apprentice and since
those days he has been an ardent listener to French
radio and now is a regular viewer of Fremch
Television.,

Two points that Mr. Rafarel would like to make
clear, .are that parts are no longer available for
building up this sct, and that there are no mods for
conversion to 625-linc or colour!
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~~ HiGH TENSION -

hj by V. D. Capel

EARLY" all television receivers are fitted with

a fuse of suitable rating in the h.t. line

circuit. The first intimation of trouble
arises when the user finds his set completely dead
and then finds that the h.t. fuse has blown. The
temptation is to fit another, possibly a higher
rating, and hope for the best. On occasions this
has the desired effect and no further trouble is
experienced and the user may have concluded that
the fuse itself was faulty.

Although rarcly the case, yet this is ot unknown.
A dry joint at the fuse cap may have caused arcing.
Over a period the local heat caused by this arcing
could have burnt through the thin fuse wire and
caused it to go open-circuit.

Current surge

A more likely reason is a momentary current
surge in the cquipment itself. This sometimes
occurs when the set has been switched off and then
switched on again within a few seconds. The moral
here is clear: if ever the set is switched off, .even
if accidentally while adjusting -the volume, allow a
few minutes for it to cool down before switching
on again. It may mcan missing part of a
programme. but even more will be missed if a fuse
blows as a resultl

Build-ug of h.t.

A surge does occur when switching on normally,
especially if metal or silicon rectifiers  are
employed. These do not give a gradual build-up
of h.t. as do the valve types and as the valves are
cold, hence passing no current, the applied voltage
will be much greater than during normal running.

Under these conditions the charging current
through the various electrolytic reservoir, smoothing
and decoupling capacitors can exceed the rating of
the fuse, which will then blow. [Ideally this effect
should be overcome by increasing: the value of the
series surge limiting resistor. The snag here is that
the h.t. voltage will be reduced during normal
operation and especially in older scts, this could
mean difficuity in obtaining sufficient width and
height. In such cases and providing the trouble is
not actually due to a fault the rating of the fuse can
be increased by a small amount. If this may

d a twinge of ¢ i lation can be
obtained from the fact that many manufacturers
have had to do exactly the same thing! As an
alternative anti-surge fuses could be tried, but in
the writer's experience these ate only moderately
successful and are not completely proof against all
surges.

Fuse examination

Examination of the blown fuse can often give a
clue as to the cause of its demise. If the wire is
still bright over most of its length and has just gone
ofc at the end where it is soldered into the cap
this would indicate that it had not carried current
in excess of its rating and that possibly the fuse
itself was defective, as we have described. Where
the wire is broken in one place-but-intact over the
rest of its length, and this accompanicd by slight
darkening, it would appear that a current only
stightly in excess of the fusing current had been
passcd. . This would point to a surge, in which
case- the above measures can be effected, although
a fault causing an abnormal current could also be
responsible.

When the wirc has completely disintegrated,
leaving a few blobs of metal on the inside of the
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glass cartridge, then something more than just a
surge of @ moderate rise in h.t. current is indicated.
This is a full short and usually is the easicst to
trace.

Physial sgns

Often physical signs of the trouble can.be seen
without the nced to usc any test gear. Bumt or
discoloured resistors are the most frequent ones.
Usually the resistor is a decoupling component o
the screen or anode of a valve in the receiver
section and the associated capacitor will be found
to have gone s/c. Other resistors may also be
found to have discoloured. These are deccupling
resistors connected in series along the h.t. line and
therefore were also in the path of the excess
current. These will be of lower valuc than the
final one, hence will not have suffered so much
power and therefore will not have suffercd so much
damage. Usually the discoloration is all that is
wrong with them and they can be left in circuit.
The final screen or anode resistor will have burnt
badly and if not burnt out will have changed value
and so will have to be replaced along with the
offending capacitor. ‘The lesson from this is: do
not atiack the first discoloured resistor and its
associated capacitor you see, the real culprit may
be farther along the line and the one that is burnt
the most is the onc to go for.

‘The source of an h.t. short is not always visually
obvious, in which case the test meter must be
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a2 dead short. Tt is.as well affer the fault has been
isolated to check for damage that may have
occurred as a result of the current. In this case
it 15 possible that the linearity control track may
have burnt.

This case illustrates the
measurements are taken at the other side of
inductors or resistors that come directly from the
h.t. line they can either be absolved or condsmned
without any unsoldering and, if all give higher
readings, then attention can be concentrated on
those components which are connected directly to
h.t. without any intervening resistance such as
decoupling capacitors and valve screen grids.
Remember though that_output wransformers can
develop leaks to core. If this occurs at the hit.
side of the winding a high reading will be obrained
at the ancde of the valve and the circuit may be
considered above blame. If in doubt it is sometimes
easier to loosen the screws fixing the transformer
rather than unsolder the leads. Moving the
transformer will then cause the reading to disappear
as contact between the core and chassis is broken.

general principle that if

Don’t waste time

When taking the readings do not waste time
measuring the other side of high-value resistors as
even if a dead short was present there the current
would be insufficient to make any appreciable
difference to' the total h.t. current and certainly not
enough to blow a fuse. Carbon resistors will most
likely show the overhcating signs  previously

brought into use. Switched to the ohms range, a
lew-resistance reading will be ined b the
h.t. line and chassis. The next thing is t localise
the source of the reading. This can be a rather
tedious job. Manv circuits are taken off from the
h.t. line and isolating the offending one can mcan
unsoldering many leads and remeasuring. As feed
wires loop off from one tag panel to the next, one
can be led a merry dance around the chassis until
the culprit is run to earth.

Voltage readings

This can be d, how , by intelli ly
comparing thé readings at various points and
following the lowest For example, a number of
wires may be found connected to the smoothing
capacitor. often used as an anchor point for the
main supply leads. One goes to the smoothing
resistor or choke. Measuring the other side of this
gives a higher reading, so the -short is not_here.
Another is taken to the sound output transformer
and again the reading on the anode of the output
valve is higher, so once more we look clsewhere.
A further lead we find going to the fisld timsbase
section and here a connection is made to the field
output transformer primary. A reading on the
anode side shows lower than the h.t. side, so the
fault is localised. The output valve is first removed
to make sure that the trouble is not due to an
electrodes short in it, but the reading persists. A
capacitor is noticed from the anode to the fcedback
linearity network. The reading on the other side
of this component is the same. Disconnecting one
end of the capacitor and measuring across it shows

me: d, so circuits fed by them are not likely to
be the faulty ones if the resistor looks fresh and
clean. Wire-wound resistors sometimes show the
cffects of overheating, but not always as they
usually run warm normally, so circuits which they
feed should be checked.

Capacitors will often be found connected to the
h.t, line, but not all are decouplers, not all, in fact,
are retumed to a point near chassis potential. A
resistance rcading on the other side will confirm
whether there is a low-impedance path to chassis;
it should. of course, be cqual to or less than the
leakage reading from the h.t. line for it to be
susoect.

Sometimes what we will call the “intefvening
resistance ” between the h.t. line and the suspected
circuit is very low. too low to show any difference
on the ohmmeter which the reader may have at his
disposal. Such circuits could be in the if
amulifier, where the if. transformer  primary
winding may only be a few ohms. In such cases
it is difficult to ascertain which side gives the lower
reading If the shost is itself of low resistance a
better indication mav be obrained with a batrerv
and a flashlamp bulb. These should be connected
in scrics with a-counle of flying leads. A low-
voltaze high-current lamp is most suitable such as
a 25V 0-3A with a 3V cycle lamp battery. The
lowest point can now be more readily determined
as even a few ohms in the circuit will cause a
noticeable drop in the brilliance of a bulb of this
rating.

Now we come to the case where the h.t. fuse
blows and yet the resistance from_ the h.t. line to
chassis scems normal when measured cold. By
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examining ' the fuse as previously- described we can
discover if the short is a “heavy” one or just a
rise in current beyond the fuse rating. If it is the
latter and if it blows only occasionally it possibly
is due to the surge as described, but if it happens
almost everytime the set is used then we must look
further for the trouble. There are many possibili-
; devel P 1 Y

PRACTICAL TELEVISION

April, 1966

will be limited by the saturation current of the
valve concerned little damage can be: done if the
receiver is run for a few minutes in this condition,
So it is that some clue can be obtained about the
cause by observation of other symptoms.

As constant replacement of fuses can be
expensive the fuseholder contacts can be bridged

ties.  Valves P inter

leaks. These leaks more often than not are present
when the valve is hot and clear when it is cold.
Anorher. cause is in the inter-valve coupling
capacitors. One of these may leak or go s/c but
because of its position in the circuit will not affect
the h.t. to chassis resistance. However, when the
set is running the defective component will apply
h.t. from the anode of the preceding stage to the
grid of the next. This, especially if. it is an output
yalve, will then pass an excessive anode current and
blow the h.t. fuse.

Removal of bias

A similar condition can occur if the cathode
bypass capacitor of ‘one of the output stages goes
s/c. This removes the bias from the valve and as
a result the anode current will increase. Yet
another cause can ‘be failure of. the line oscillator.
‘The line output stage has customarily little or no
standing bias, the bias resulting from the negative
drive on.the grid from the oscillator. It follows
then that if this ceases the anode current will rise
rapidly.

Fortunately all of these fault conditions will have
en cffect on the performance of the circuit
concerned other than drawing excessive h.r.
current from. the power .supply. As the current

y an switched to one of its higher ranges.
This will afford further clues by indicating when
the excess current flows, either immediately, after
a few seconds or after several minutes, also the
amount of current. It should be noted that if it
flows immediately then the above faults could not
be responsible as these all depend on valve
conduction, hence it is unecessary for the valves.to
be warmed up.

When the meter indicates that the fault is
present a quick check can be made of the
performance of ‘the various parts of the receiver.
Is there a raster present of sufficient width? Is the
scan free from fold-over and reasonably linear? Is
the sound of sufficient volumc and free from
distortion?> A negative answer to any -of these
questions will indicate the stage in which the fault
is present. Voltage measurcments, valve substitu-
tions and other normal fault-finding techniques
should then reveal the precise cause.

Low h.t. to chassis

The lack of a low h.t. to chassis reading when
cold can be due to components breaking down only
when the voltage across them exceeds a certain
amount. The voltage of the battery in the ohm-
meter is insufficient for this purpose, hence no
reading is obtained. This breakdown  can range
from a dead short to a high-resistance leak and as
a result the effects on the fuse will vary. Capacitors
are the most likely offenders but there are others.
Tracking from the carbon elements of controls that
carry h.t. such as the brilliance control to the
carthed metal cases is not uncommon. Also
tracking over the paxolin terminal boards of trans-
formers is another possibility.

About the only way to tackle this if there are no
visual indications and no effects on receiver
performance is to isolate individual h.t. circuits.

here are two methods that can be followed.
Firstly, each circuit can be disconnected by
unsoldering the appropriate lead and then switch
on. This is repeated until the stage is reached
where the fuse does not blow. The last circuit to
be disconnected will then be the culprit. The
other method is to disconnect as many circuits as
practicable at the start, then to reconnect them one
at-a time until the fuse blows. The advanrage of
the former method is that unsoldering will be

duced to a mini as it is ible that the
defective circuit will be among the first few tried,
However, we must blow a fuse at cach trial unless
we arc using an ammeter. The second method is
more ical as only one fuse will be blown

Fig. I—Locating sharts b{ comparing’ resistance readings
Ot-various-h.t. points, The lowest reading Indicates the
foult,

but more unsoldering will be required. If ‘the shore
is a bad one, -as inspection of the fuse will reveal,
and it is desired to use an ammeter, it would be
prudent to include a series surge limiting resistor
while tests are being made. This will not only
protect the meter but also the rectifier, which

3
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would not take kindly to repeated surges of high
current. In fact in such a case it would be best 10
use the larter method as the heavy current will then
only flow at onc test. Should the short be only
slight then the former method could be safely used.

Use of a “Megger”

As an altcrnative a * megger ™ could be used if
one is available. This is an insulation tester
powered by a _small hand generator built into the
instrument. While this would save the switching
on of the apparatus in the fault condition there are
points to watch in its use. Many, in fact most,
meggers generate a potential of 500V. To apply
this to the h.t. line may actually cause insulation
breakdowns, especially among electrolytic capacitors
which in most cases will be rated below that figure.
The normal rating for the smoothing and reservoir
components is 250V with occasionally a 350V
rating being found. The individual tubular elecro-
lytics are usually rated higher, but even here 450V
is a common limit. If such .an instrument is used
it should be one of the smaller ones that operate
at 250V.

Another point to remember when using a megger
on the h.t line is that as it indicates high values
of resistance, values of a few thousand ohms will
give an almost full-scale reading. Thus care would
be needed to distinguish an h.t. short or leak from
the normal .reading obtained from the h.t. line
through the various electrolytic capacitors and
bleeder networks. When connecting the megger,
polarity, of course, must be observed.

Fig. 2—Common couses of excessive h.t. current which do

not offect h.t.-to-chassis resistonce reading, (a) foiture

of line osciflator (b) sje coupling capacitor to sound on

frome output stage (c) sic cothode bypass capacitor in
output stoge.

Finally we come to the most difficult and
irritating h.t. short—the intermittent. The set may
work well for hours. days or even wecks and then
the fuse will blow. Immediate examination will
reveal do fault and after replacing the fuse the set
will carry on for another extended period. The
fuse may blow immediately on switching on or after

TELEVISION m
the rteceiver has been on for some while. If the
larter is the case there may occur some symptom
immediately prior to the short which might give a
cluc. If it occurs on switching. on and the fuse
is not badly blown, switch-on surge may be
responsible as previously discussed.

There remain the obstinaté cases where no
symptoms or other clues are to be found to. give a
lead as to where to lobk. The indiscriminate

1 t of possible comp can be frus-
trating and cxpensive unless ome s fortunate
enough to hit on the right one at the first try.

Final fa\ﬂocau'oll

The final location of such faults calls for. some
improvisation and  paticnce, but if tackled
systematically they can be located and cured. One
method is to split up as many of the hit. supply
Jeads as possible. Then in series with each one is
soldered a fuse of suitable rating—100ma would be
a good value. These can be prepared in advance by
soldering a short length of insulated Icad on one
end, an inch or two should suffice. This lead can
then be connected to the point from which the h.t.
lead has been removed, which in turn is soldered to
the free end of the fuse. Care must be taken that
there is no likelihood of the fuse end caps shorting
against other components or the: chassis. Having
thus been doctored the set is reasscmbled and used
in the ordinary way.

The next time the fault occuts an examination
should reveal that one of the added fuses has also
blown. [t mav be that one of these will have
blown by itself without affecting’the main h.t. fuse,
which is likely if it is rated lower. (Actually it
should be rated lower as otherwise the main fuse
may go and all the additional omes be still intact.)
Thus the offending circuit will he identified &nd all
the other extra fuses can be femoved. I the
defective circuit is itself supplying several sub-
circuits it may be necessary to repeat the process
by fusing each of these and running the set again.

Transformer leakage ]

In this manner it will be eventually possible to
pinpoint the defective -componcnt and - replace it.
One sometimes baffling source of intermittent h.t.
shorts is a lcakage between primary and secondary
or primary and core of a transformer. If the fuse
to this component had blown it-could be mistakenly
assumed that the fault was in the valve or an
associated anode capacitor. If a fault in-2 trans-
former seems likely a fuse should be inserted both
in the h.t. and anode side of the primary winding.
The anode fuse should be rated less than the other:
106mA and 150mA would be suitable. If they both
fused or if the anode one did the fault would be
in the anode circuit, but if the h.t. side fuse blew
and the anode one was unaffected then indeed the
transformer would be itsclf responsible.

So, as with all servicing, by intelligent observa-
tion of all sy and a sy ic app!
even the most obscure fault in the h.t. line can be
located and rectified.




ETTERS sand technical queries from our
readers reveal that ocertain television terms
and the parlance adopted by the more know-

ledgeable are not always fully understood. This
applies also the names of certain telévision faults
and circuit conditions. This series of articles,
therefore, sets out to correct this state of affairs
and to explain in simple terms the meaning of
both and definiti and
phrases used in television practice,
With the rapid progress of television, new terms
crop up each year while the old ones remain.
This series will thus embrace the old and the new,
giving detads of any modifications in meaning or
expression of the names, terms, techni and so
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TV TERMS ANDTE

The dipole is mounted vertically or horizontally
to coincide wBlg:h the ‘pqlarisa!ion of the signal

forth that have occurred over the years.

Aerlal

Although we are all perfectly awate of this
name, there are one or two things about the
modern ielevision aerial that are not so well-
known. The basic component is the “dipole ”
whose length is slightly less than the half wave-
length ot the signal it is to receive, The overall
dength of the dipole in feet is equal to the wave-
length in metres times 1.57 or to 474 divided by
the signal frequency in Mc/s.

The half-wave dipole can be connected to the
downlead or feeder at its centre, where the
impedance is low (about 72Q) and matches the
characteristic impedance of the feeder or at one end
where the impedance is high (about 3,5009). End
feeding to low i d: cable thus d ds the
use of an impedance matching device.

The bandwidth of a dipole is somewhat governed
by the length/diameter ratio of the conductor
forming it. ler the ratio, the greater. the
bandwidth.

It is for this reason that a w.h.f. acrial has an
intrinsicall ater bandwidth than a v.hf. aerial
using a similar diamerer conductor. The band-
width of an aerial is i purposely i d
beyond this by the employment of two (or more)
dipoles specially dimensioned, spaced, phased and
connected to each other.

basic dipole is sometimes said to have a
gein of 1dB (ie., umty gain). When the dipole
18 vertically mounted it is “ omnidirectional *
‘This means that the gain is constant all round it
and that it picks up signals equally from all
directions at right-angles to the dipole. When the
dipole is d hori: h , it s
*bi-directional . This means that it has two
points of maximum pickup and two points of
minimum pickup. The bi-_gn_recti_onn! characteristic

is d with the 1stic
in Fig. 1, at (a) and (b) respectively.
Maximum pickup

Minmum |, )

pickup
Fig. I—Polar diagrams of dipole aerial (a) when mounted
b Iy to reccive a b ly bolarised signal and
(b) when mounted vertically to receive a vertically
polarised signal,

are used with
television as a means of discriminating between
stations using the same or a shared channel
number.

The directivity of the basic dipole is modified
when lectrically d el (called
“ sitic _clements ™) are set up In conjunction
with it. These take the form of rod conductors to
match the dipole, but that mounted behind the
dipole (the ** reflector ™) is slightly longer and that
{or those) mounted in front of the dipole (the
“director ) is slightly shorter than the dipole.

Aerial, Yagl

When directors and a peflector are used with a
dipole the array is called a Yagi aerial, after the
name the engineer who discovered it. The
Yagi aerial is shown in Fig. 2 and .it forms the
basis of almost all present day TV aerials.

Retlector | __pirectors
D‘”{ k i
Crou/boom

Fig. 2—The basic Yag: aertal. For reasons of matching, the
dipole is sometimes “falded™", but this does not affect its
normal operation,

The basic lengths of the reflector and director(s)
in feet are equal to 498 and 450 respectively
divided by the signal frequency in Mc/s. With some
designs tKe length of the directors diminishes at
the rate of about 2% from the first director when
that is calculated in length as above.

The reflector may be spaced by a quarter wave-
length of the signal from the dipole and the
director (and subsequent directors) by 0:128 wave-

Specialised designs, h , may differ

eNnsions.
itic el makes the
aerial “ unidirectional . This means that it has
one favoured direction of signal pickup where its
effective gain is somewhat above that of the dipole
alone, as shown in Fig, 3. This pattern and those
in Fig. 1 are called * polar diagrams ” and they
are very useful for determining the directivity,
gain and rejection characteristics of an aerial.
The one aerial has to have a fairly flat response
over the TV channel with which it is to be used.
The 405-line channels in Bands I and III are §

length.
from these basic
The addi of
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Mc/s wide, while the 625-line channels in Bands
1V and V are 8Mc/s wide.

The intrinsic bandwidth of an aerial for use in
Bands IV and V, however, has to be considerably
greater than 8 Mc/s because cventally four
channels in these bands will be in simultaneous
use in_each {ocal area, embracing a bandwidth of

o , 8 5\
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Atuminised

This term refers to a coating of aluminjum that
is deposited at the rear of the fluorescent screen
of the picture tube. This coating does two.things.
It increases the effective forward brightness of
the picture on the screcn due to forward reflection

at least 88 Mc/s. In some areas the four-channel
groups will occupy a spectrum wider than the
nominal 88 Mc/s.

Aecrials for these ulra high-frequency (u.h.f)
bands are thus designed to cover a local group
of four channels. Aerial makers have got together
and have divided the u.h.f. channels into three
groups “A”, “B” and “C”, covering channels 21
to 33, 39 to 5! and 53 to 65 respectively, and
aerials are now made corresponding to these groups
of channels. This, then means that the wholc of
Bands IV and V can be covered by just three
aerials!

U.h.f. aeriais, of course, have shorter elements
than their very high-frequency counterparts. This
permits the use of a larger number of elements,
and sometimes fifteen or more directors are used.
The reflector may also consist of several rods or
a wire mesh of some kind; but no matter how many
elements it comprises, the reflector system is con-
sidered as just a single element.

Yagi response

—-—
slignal
direction

Relative response of dipole
Fig. 3—The polar diagram of a Yagli aerial compared with

that of a vertical dipole. Note the zero response to the rear
of the aerial.

and it the possibility of an ion burn.
‘The technique has now been so well developed

that modern tubes do not incorporate the old-

type ion trap assembly and magnet round the

neck.

An -alumi d wbe By d ds a greater
eh.t. {extra high-tension) voltage than a tube that
does not incorporate ‘the feature.

Array

This term is often applied to an aerial of th:
Yagi type when it is composed of a rumber o.
elements in addition to theé dipole and when tv
or more complete aerials. are coupled together.
The description aerial array is then favoured.

Aspect Ratio

This describes the width-to-height ratio of thz
television picture as it appears on the screen and
is 4:3. That is, four units of width to three units
of height. Modern sets and pictures tube (and
tube masks) are designed specifically to -
date this ratio, corrective adjustment to it beinz
made in conjunction with a test card by the wid:h
and height controls of the set. In some sets the
width is fixed and the ratio is set by the height
control. This may sometimes lead to under- or over-
scanning, but this is not usually bothersome unless
the set is defective.

The horizontal and vertical linearity (sometimes
calied * form *) controls are also adjusted at the
same time fo eliminate top, bottom or side expan-
sion or compression of the picture and to obtain
a picture of the most linear geometric proportions.

Asynchronous

This term applies to two or morc happenings
that are out of step with each other. Synchronous
in TV parlancc means “in step ”. Asynchronous
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is particularly used to describe the condition which
exists when the 50 ¢/s mains power supply differs
very slightly in frequency from the field {frame)
repetition frequency of the TV system.

The field repetition frequency of carly 405-line
transmissions was always “ Jocked ” or synchronised
to the mains frequency, but there are times now
when this is not done.’ 625-line and colour trans-
missions cannot be locked at exactly 50 ¢/s for
various technical reasons. These transmissions are
thus asynchronous,

Whether or not asynchronous operation affects
the picture depends on the efficiency of the set’s
smoothing. If the hum voltage in the field time-
base or the vision stages is above a low residual
level it shows on a picture as horizontal bands of
shading and an expansion-compression wave occurs
vertically on the picture due 1© hum in the field
timcbase.

When the field frequency is locked to the hum,
the hum band and wave effects are stationary on
the screen and cannot normally be discerned.
However, when there is a difference between the
field and hum frequencies the hum band and wave
tends o move up or down the picfure ar a rate
corresponding to the difference between the two
frequencies. Often this is less than one cycle, so
the effects move slowly vertically on the picture,
and can then be extremely discomcerting.

VW v
t R . R3 11
00 in R2 700 out

AN

Fig. 4—Typical attenugtor for connecting to @ 70-ohm
unbalanced (coaxial cable) circuit. The formula is
RI=Z(N—I/N-+1) ond R2=Z[IN}{N41) (N-1)),
where Z is the impedance of the feeder and-receiver input
circuit and N the attenuation ratio (input to output).

‘The extra efficient smoothing of the latest sets
brings the residual hum to a very low level, -but
the highish hum level of some early models which
relied on synchronous working causes a bad display
of the symptom when the 405-line transmissions
arc made asynchronous. The solution with these
old models is to improve the h.t. smoothing either
by additional, large value electrolytic capacitors or
by the employment of an extra complete stage of
filtering.

Attenuator

‘Television-wisé, an attenuator is essentially a
resistive network which is designed to be incor-
porated between the aerial feeder and the aerial
socket of the TV set for reducing the strength of
the signal fed from the aerial to the set.

In some of the older type sets an aerial signal
of too greater stremgth, causes overloading and
sound and vision interference troubles. An
attenuator is useful for overcoming these difficulties.
Modern sets, however, are less bothered by a very
strong signal since their efficient sound and vision
automatic gain-control (a.g.c.) systems cut down the
sensitivity of the circuits when the signal level is
high, theteby automatically reducing the effects of
the. overload.

Attenuators of the kind mentioned have to be
specially designed so that correct impedance match-
ing is retalned both at the end of the feeder and
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Fig. 5—Block diagram showing the elementary aspects
of a.f.c.

at the acrial socket of the set. The circuit and
details of a typical TV attenuator are given in
Fig. 4.

Automatic Frequency Control (A.F.C.)

This term describes a system whereby the tuner
is automatically adjusted accurately 1o the selected
channel should there be a tendency for the tuning
to drift away from the correct point. Normally, of
course, the-tuning is set manually for the best sound
and vision and if there is a drift in the local
oscillator this has to be corrected manually by the
tuning control. When a set with a.f.c. is once tuned
it * holds ” to the signal automatically.

‘The system is not normally used in Great Britain
on the 405-line channels, but some 625-line and
dual standard models incorporate it on the whf.
channels, It is thus in part connected with the
uhf. tuner. Basically, the system operates as
follows:

A device, which varies up or down in capacitance
as a control voltage aoplied to it varies, is'connected
across the tuner local oscillator. This, then, means
that the tuning can be adjusted within the limits by
increasing or decreasing the control voltage.

The contro] voltage is produced by a dis-
criminator. which is somethine like an f.m.’ detector.

e discriminator works relative to the set’s if.
channel. When the signal in the if. channel
is_of exactly the same frequency as the dis-
criminator tunine no control veltaze is nroduced.
However, should the tuner’s local oscillator drift
up or down in frequency, the frequency of the
signal in the if. channel will also change. This
causes the discriminator to react and produce a
plus or minus voltage, and it is this that is applied
1o the *electronic capacitance” device at the
tuner’s oscillator. The circuit and polarities are so
arranged that the oscillator is brought back to the
frequency that produces a signal of the correct
frequency in the if. channel. A block diagram of
the system is given in Fig. 5.

Part 2 follows next month.
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COMPONENT-CAUSED
ALIGNMENT FAULTS

HOW TO TRACE THOSE FAULTY COMPONENTS THAT CAUSE
POOR DEFINITION AND SOUND TROUBLES

o

by G. R. Wilding

V receivers very often display symptoms of

incorrect alignment such as sound on vision or

vice versa, poor definition, weak sound, or
incorrect picture/sound balance, but unless ‘the
various trimmers and core slugs have definitely been
re-adjusted, it is most likely that a faulty component
or-valve is the cause of the effects.

In practice, core settings drift very little indeed
from the optimum positions set by the manufac-
turers during works alignment and should they
move, or should circuit capacitances vary, it would
probably have little noticeable effect since TV
tuned circuits are so heavily damped and have such
a wide response curve.

For instance, that most common and annoying of
alignment defects, sound on vision, can be caused
by a varicty &f component faults, as well as by over
advancing any pfe-set sensitivity control and
employing an aerial providing too much gain or
which unduly favours the sound channel by unusual
siting difficulties.

Receiver defects

Receiver defects can be listed as follows in order
of probabitity:

1. Loose paxolin fine tuner in the older pattern
13 channel tuners, which either completely
prevents correct -setting or else slowly drifts
away from optimum as the set warms up.

2. O/C. .agc feed resistors, s/c agc.
.decoupling capacitors and s/¢ cathode by-
pass capacitors to the r.f. or common first if.
stage which then causes these stages fo work
at full gain even on a very-strong signal, so
that the subsequent vision if. stage cannot
eliminate the sound frequencies.

3. Valves in these stages which develop grid
current to dampen the tuning circuits and
both widen and change. the overall response
curve.

4. Reduction in the value of the fixed trifimers
shunted across the sound rejector coil in the
video amplifiers cathode lead, thus restricting
its frequency range or even putting it right
out of effective use.

Faults 1, 2 and 3 are almost equally applicable
to symptoms of vision on sound, and in fact the
effect produced by these defects whether S on V or
V on S, depends almost completely on the relative
gain and selectivity of the separate visian and sound
1.f. strips.

Sound i.f. selectivity

As the selectivity of the sound if. stages is so
much higher than that of the vision if. stages, and
because viewers tolerate V on S buzz much more
than they will S on V picture shimmering, com-
plaints due to these faults invariably refer to vision
effects.

However, the characteristic vision on sound buzz
can often be caused by an internal leak or heavy
grid current in the sound-only if. amplifier,
especially if it is of the diode/pentode EBF89
variety, flatténing the associated tuned circuits
response wide enough to include some of the
extreme vision frequencies.

Indeed more than onec experienced TV engineer
has repeatedly tried to “tune out” the offending
vision buzz completely to no avail when replacg-
ment of the EBF89 valve completely cleaned up the
sound response.

Frame buzz

Some older Sobell and GEC models tended' to
pick up some “frame (ficld) buzz” if the wiring
or components in the early stages of the a.f. scction
were displaced, and care must always be taken to
ensure that complaints of vision on sound are not
50 cycle pick-up from the frame output transfor-
mer getting to the af. triode grid or an uncarthed
volume control case.
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Telephone: CHErrywood 3955 and 3513

LINE OUTPUT TRANSFORMERS

ALBA—855, 731, 766, 864, ali at &R/~ each.

BEETEOVEN—B106, B109, B206. Loserts valy at

Iq'l‘I;l'vu Tvie, TVeL T TUGSS, .:IIM TUGH, rvll. ‘l"u. VS,

ALL BUSE ll mmnl.r. PRICES ON REQUEST,

COSIR—RI7A. 930, 931, 833 $34, 936, 931 438 G394, S0P L. all s 881
k. m.“u# 2, 944, 948, 949, S40B, 945, all a4 54/6

DBOCA—DMI, DI!IL. Dlugnu. D4 c. DB, DN1L, ks, 500, Wl ¢

et pNOLL at 10/ cach: DNaic, BRGTYOe $ROTVITE.
9/ ench. nln DLRISC, DR29C, DRIVC, DRASC, .dln'ml

DR31. DR%2, DRI, DRAL sllat -uuu.i. DICI.D a8 788 each.
DEus. DR1do. DRIOL, DR202, DEMI, ngos, DRe0s, sl

m"lAﬂnl—l'\ ‘99, TVSS, at 50/~ each
MODELS AVAILABLE PRICES ON REQUEST.

. 1356, TC3L2, TI13. TSI,

17E4, 1

17K4¥, 178K4.

Ficon, Tiors: TIOVHN,

Ti012, Ti028. TI0%4, ey
@.R.0.—BTwi, BT32, BT304. B’
BT B34 BTats, 21313, Baoth. s et 7Il- each.
BT#90, BT BT296, BT3S8 BTN all 4 70- dach.

BT, l‘l‘ul BT450, BT451, BT493, sl at S8/ each

ALL DUAL nunm lonlu CAX BE OBTAINED 70 ORDER.
EM.V.—1063, 1909, a3 BN-
1470, 1871, I"‘L la‘u. Lt 5876, 1676 al ot 6816 sech.
1500, 1892, 1394, L

ALL BRAND

uvmx ALL MODELS AVAILABLE, RBQUEST,
--arvmom OVIFM, ommrm
"i V0, all at LIVS eneh,
QVP".IVI%". % all st 200/6 onch.

TVIS TV, TVIR,

KULATEH-BRANDI
rYioo, all at

RURPHY—' 'n:il
3. vatoa, oA 1220, 7300, YIS0, ot
mvm. vuu, vuo. vumu.mﬂ.
" VasoD, Vio, V540D, 4 $01- sack.

Veios, Voos, vera st m--d..
MMICHARL—MT2T, MEISFY, MTIT, MTST, MNP, M4, MPIEDT.,

mri, ll?lf‘—h. ITW\. MTAT, M AT MFLE, MPE st N/S o,
v, MR, MTGLT, MTRS, MIFSG, MPEL XIS b
TS auwm,ru A, TG, 6 FL Xy

T MTToADeT, MTTE, MTTEDE,

es. MTINF
nrnm AT,
NT768!

T1419, TVITM, YVITIS,
736, tnserts o6 Sli-cach.

T i
TLAP, s SAP dad AT, AVIT oach.
il DELD grunbanD MoDELS “ﬁ%w BRQUEST.
models Bewind 8t a.xu
rmunn—u
2000, 2010, 1019, 1691, 1033, ab 7= each,
mn, 1038, Tow, W 1038, m’m- s
mnmn—'ng 100, 104, 20-17, 10-61. Inserta caly at 30/~ snch.
SOBNLL—T22, 733, TI7Y, TI8, TPEI4T, TPSLTDL, TPEIT, at 7R/8 oo
83, ‘scuid, T8k TITh, T Traie, TS, o
% Sore, a6, e, T8, Tk, T ‘iatio, Tevial,

71783, V1753, V1760, VR170Z, at 8/8 e
63, 703,

¥,
Vio, vial, i
V1986, at TW- sach.

NEW VALVES GUARANTEED 3 MONTHS

POSTAGE & PACKING ON VALVES éd. EACH
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We are open 9 a.m. to 6 p.m. Monday, Tuesday, Thursday and Saturday—9 a.m. to 7 p.m. Friday.
Closed all day Wednesday.
SERVICE SHEETS. TELEVISION !1 ALL MAKES AND MODELS 4/-, P. & P. 4d.
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Fig. I—Typical common-Lf.}vision-1.f. ond video omplifier stages showing those components whose foilure can closely

simulote mis-alignment (G.E.C.—Sobell).

S/C in €29, C40 or ofc R23 and R78 will remove 0.g.c. bios to VI and unduly widen response curve by over-running
valve on strong inputs.

O/C €32, €36 or C4i fixed i.f. trimmers will widely mis-tune their coils.

0/C €31, €33, C38 or C44 anode and screen decouplers can cause instability ‘ringing’ and loss of gain.

0/C €39 or C40 sound refector fixed trimmers will ruin effective sound rejection.

O/C in C50 or €53 ¥3 cathode decouplers will impair h.f. video response.

OfC C55 3-5 Mc/s rejector fixed trimmer will prevent “dot’ suppression.

O/C €59, c.r.t. video feed capacitor will-ruin h.f. ond m.f. video response.

$/C in C34 or C45, YI ond V2 cathode by-pass capacitors will remave standing bias from valves, couse degree of mis-
tuning and considerable over-looding on strong'signals, especially on V2.

O/C or dry-jointed R26, TI domping resistor.will norrow frequency response of common i.f. stage and may cause ‘ringing'.

OfC C43, if. filtering capocitor will couse background patterning.

Similarly some complaints of sound on vision are ing at some video frequencies with an over-
really due to a microphonic vision valve being sub- all reduction in the band-width,
ject to speaker output. The surest test is to observe 3. Open circuit or dry-jointed fixed trimmers
if the effect vanishes when volume is reduced to across i.f. transformers, causing mis-tuning.
zero, although it has been known' for a reduced 4. Open circuit or dry-jointed if. filtering
capacity a.f. decoupling capacitor to simulate this capacitors In the video detector stage. These
effect very closely, and which, of course, will also are always of particularly small value, about
reduce as volume is reduced. ! , SpF is 2’ common -figure, so that the slightest

In such instances the paralleling of a medium loss is important. Symptoms are background
value electrolytic across a suspect . will always clear patterning and a slight tendency to insta-
it up. bility.

BRclimes can be writien on'iihe gublact fof [poor 5. Loss of focus. It is impossible to reproduce
picture definition but the causes of inferior results Thel 3Mc/s) zratings ifl ciffth spot Size exceods
attributable to component defects simulating faulty ¢ 4 .I.1. SPO

alignment can be narrowed down 1o the following: :; g::s :sp;s:i?r; gg;:’: dgex:xxn(e)nwc,d}:.}:‘ ?l? l‘:

1. RF. and particularly if. decoupling capaci- raises the entire line output stage. However,
fors going Open circuit or becoming dry- in practice a material reduction in e.h.t.
[ointeq and causing circult mis-tuning, mild would be ac ied by other
instability and loss of gain with “ ringing * such as reduced picture width and possibly
producing the most disturbing  picture raster cramping.
defects. 6. Faulty tube. This could take a much heavier

2. Dry-jointed d ing resistors  connected beam current than normal, to pull down e.h.t.

across if. transformer windings causing peak- and thus indirectly cause de-focussing, or it
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could develop a heater/cathode leak to In fact most service workshops very rarely indeed
capacatively load the video amplifier and wse the naturally rather .involved official alignment
thereby reduce its hJf. response. Internal procedure to restore minor trimming defects, and
leaks in the tube, from one electrode to  with care absolutely first class results can
another, possibly inhibiting peak whites, or acheived.

preventing complete beam cut-off and there- In the following issue we. will describe in detail
by giving all blacks a * milky” appearance, this workshop system and the essential rules that
could not be interrupted as mis-alignment so  must be followed.

are not our concern here. But in case you wish to prepare for tackling a re-
alignment job now, try and obrtain a copy of the
relative service manual indicating coil and trimmes
function, a plastic or aluminium trimming tool
(knitting needle), checked to have a blade width no
greater than that of the core slots and really sharp,
replacement cores for any with damaged heads, plus
one or two needles 10 remove any hardened.locking
compound from coil former threads.

Some if.r. cores now have a through hexagonal
holes for adjustment purposes, in which case the
appropriately shaped tool must be obtained or made
from plastic or a sliver of hardwood.

n These special litde tools are extremcly hard 1o
8. O/C compensating chokes. Most manufacx  find and we unfortunately cannot name any certain
turers who use miniature chokes in video  source.
output stages to resonate with the stray It is essential that all tuner and if. valves are
circuit capacitances and thus boost the h.f.  fully up to standard otherwise their reduced ampli-
video responsc place the choke in series with  fication may prevent perfect alignment by giving.
the main resistive load, but Philips, for the impression that wide band-width sacrifices too
example, place them in parallel. This means  myuch contrast.
that if it goes o/c it will not completely kill Further, all valve pins and turret contacts must
the picture, but produce precisely the kind of  pe clean so that contrast stays constant.
reccpmin assocm:ied with if. circuits not Finally a good aerial is essential. Although
correctly staggered. window-rod and set-top varieties are quite adequate
9., Open circuit, dry-jointed or leaky cathode by-  in good signal strength areas, they are rarcly good
pass capacitors to the video amplifier. enough for alignment purposes since they may well
10. Component value changes in the sync have an unpalapced sqund/vision _smsi(ivity,
separator or video amplifier circuits result- Band I/I1I gain discrepancies or a restricted band-
ing in “pulling on whites” and test card width. .
“ cogging ™, in a precisely similar manner to Check these items and next month we shall des-
that produced by an inadequate if. response cribe trimming by test card.
curve.

It will be seen then, that there can be very many
causes of apparent mis-alignment being produced P R A cT I c A L W| R E L E s s
by faulty components.
Then there are the unusual or freak causes, such i i 1
as an unearthed or badly earthed outer braid on the %al:tllng WIFn !t’he Mb?Yh Ids“.le' Pr;ctEI;:l
short leneths of coaxial linking the tuner 1o the first ele3s] Wi € _|puDlisnedjping @
if. amplifier, the badly earthed screening can or LARGE SIZE FORMAT.
faulty 1.f. pentode producing mild instability and
ruining good resolution, video anode load resistors In the MAY issue there are two FREE
with a marked rise in value, the fitting of incorrect GIFTS!
valves, i.e., vari-mu EF85 types in place of EF80’s

7. Wrongly biased or low emission video ampli-
fier valve. Here again the effect produced on
picture quality is not one that can directly be
confused with mis-alignment, since it mainly
deteriorates tonal quality and gain.

However, the loss of contrast and poor
picture gradation from black to peak white,
often induces the viewer 1o increase contrast
and sensitivity control settings to the maxi-
mum to restore good reception, but which
only succeeds in introducing grain and S on
V, worsening results.

and vice versa, and mistakes in replacing burned- (!) RESISTOR COL_-OUR CODE
out components or mis-reading resistor coding in CALCULATOR
revionsirapatcs. (2) GUIDE TO VALVE CIRCUITS

— a 24-page booklet.
Re-alignment

Howevet, if it is pretty obvious-that some of the ALSO — The 208 Bandspread Receiver
coil slugs have been twirled and that some degree 3 . . . 7
of re-alignment is essential 1o restore good resolu- Simplified Cabinet Design,
tion with complete freedom from side effects, the Comprehensive A.T.U.
question arises, ““can re-alignment be carried out
cffectively without a signal generator and maker’s
instructions, purel‘y on the test card?”.

The answer is © Yes, if receiver alignment is not
too far out to begin with, and if certain rules are MAY— on sale APRIL 7th 2s sd

strictly adhered t0”.

-PLUS — All the regular features,
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Y AST month the news was good, but ft secms
that I spoke too soon. The “depression ” has
come back again, and there is nothing remark-

able w report. Poor reccption has been widespread.

There have been some erratic short duration
openings to USSR, and Czechslovakia throughout
the past month, but nothing that could really be

called an *“opening” for Sporadic E

The Tropospherics in this arca have been
generally poor on all bands, the best period being
carly February, with some improvement being

noticed after the 17th, particularly on u.h.f.

By the time vou read these words in March we

should be getting near the usual carly Sporadic E

‘oi;péx'\ings, and- I hope that we will all be well satis-

NEWS

As mentioned last month, my wife and T have
been over to Paris to hand over the old 30-line TV
(circa 1932) for permanent inclusion in O.R.T.F.’s
museum of the history of Radio and Television.
(Sec page 307.) The visit was preceded by an inter-
view on BBC South, which you may have seen,
during which “the old bacon-slicer " was’ shown,
and I gave a short description of it.

Our O.RT.F. visit was a_tremendous success,
and we were treated like V.LP’s with conducted
tours complete with hostess and luxury transport
around all the studios at Quay Kennedy, and
Buttes Chaumont. The Radio and TV centre is just
out of this world, and the studios at Buttes
Chaumont, for TV only, are vast, they were once
the old Gaumont film sets!

O.R.T\F. werc really delighted with the old Baird
TV and it is_going to reposc in a place of honour
alongside its Bélin counts rt of the same cra, and
these 1wo TV receivers ::ﬁ be _the oldest on show,

We are due back again in Paris for the official

opening of .the museum in ecarly April, with a.

possible appearance on French TV,

As pronused I now have the following French
second chain uw.hf. news, and the list below is
complete for stations now in operation, but more
will be opening this year, the list applies to high
power transmitters only: —

Mulhouse Ch21 Nantes Ch29
Pic du Midi Ch21 Rouen Ch33*
Paris Ch22 Metz Ch34
Marscilles Ch23 Lyon Mt Pilat Ch40
Troyes h24 Le Havre Ch43
Caen Ch25 Limoges Ch50
Lille Ch27 Strasburg Ch56
Clermont- *Provisional low power
Ferrand Ch28 to be increased soon.

You will see from the above that Brest Roc
Tredudon CH21 is not yet in service, and this
accounts for some frustrated” West Country
uwh.f. DXers not being able to raise it! Brest and
Rennes CH45 will go into service shostly, and these
will be “possibles”, at least in the South of
England. More news, for which we are indebred
once again to R. Bunney of Romsey: —

(1) N.RK. Norway has a new transmitter at
at Sticgen on E2.

(2) The Canary Islands are reputed 6 now have
transmitters on E3 and E4 (if so, both are
“ possibles *” here).

(3) N.T.S. Smilde Holland is now opcrational
w.h.f. on Ch43.

(4) Morocco now has a TV station operating at

Zcrhoun, near Fez, on ChM4, this Is Ed

channel, and it could be an “cxotic” one

for us this ‘year under good conditions.

READERS’ REPORTS

D. J. Mountjoy of Gloucester, has added to his
score with Poland Bydgoszcz on Rl, and probably
Norway on E2.

K. Rowe of St. Helens, Lancs., has logged
Sweden, Portugal, Spain, and Italy, via Sporadic E,
and France via Tropospheric reception. He has
also had the Telefis Eireann type test card but with-
out words, but as this cannot be Eire I feel that it
must be Yugoslavia. Have DX readers any comment
to make, as Yugoslavia is probably using this type
of card.

P. Hocking, who now lives at Redruth, Cornwall,
has started DX in his new location with reception
of Cherbourg F12, and he has already got conver-
ted to 625 with success via sporadic )

LATE NEWS

Our qld friend Ian Beckett married on 19/2/66,
and we and two other DXers (Roger Bunney, of
Romsey, and Roy Allen of Bristol) were guests at
the wedding at Gawcott, near Buckingham. The
bride was Miss Jennifer Jones, who is a successful
DXer in her own right, with a long list of successes
to her credit! Congratulations, and we look forward
t!_o nevlvs of their combined DX successes in the
uture

CONVERSION

Would readers, when requesting information on
sct conversions, include the appropriate Service
Sheet in order that I may advise them with the
minimum delay, as suggested in our January 1966
1ssuc.
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DATA PANEL-8

Test Card—As above. Note that: this is [dentica)
to that of West Germany, except that-there Is
no lettering at the bottom.

Channels—Austria operates on two channels in
8and |, as follows: E2a, Jauerling 5t. Polten
{pear Vienna). E2a is the same vision frequency
as R1, but the sound is on 55.25 and not 56.25

AUSTRIA O.R.F.

(courtesey M. Alsbery}

Mc/s as for RI. E4, Patscherkopfl, near Inns-
ruck.

The first of these stations Is well -recelved
here and the other one often comes in well
although it s of comparatively low power.

Times—Test card times-are 10.00 to 1900 GMT
daily, unless special programmes are being
transmitted. Programme times are. approxi-
mately 19.00 to 21.00 GMT daily.

COLOUR TELEVISION AT THE IDEAL HOME EXHIBITION

YEARS of research by Baird Television Limited

at Bradford, culminated in a grand show at
Olympia (March 1—26) when continuous daily
d ions of colour television -were given from
the Radio Rentals stand No. 225.

The studio that Baird Ltd. built for Radio
Rentals contained the lighting, colour cameras and
microphones. Three floors above the studio, a con-
trol room for processing the signals from the
cameras and microphones was built.

Visitors were able to see for themselves the
superiority of colour television over black and
white. Thev saw a scene being televised, and its
reproducion on a number of sets at the same time.

In order that such comparisons could be made, a
grear deal of accurate design work had 1o be done,
as producing an accéptable colour picture is a much

more difficult task than producing a black and white
picture. This is because in black and white tele-
vision, only one picture at a time is seen and errers
of contrast and brightness are not too important.
However, a colour television picture is made up of
three superimposed picturcs of red, green and blue
light and these colours are then mixed to produce
any colour desired.

If there is any error in any one of these pictures,
the balance of colour in the scene will be disturbed
and the more delicate colours, like flesh tones will
be reproduced wrongly.

This was the first time that the public were able
to see British colour television on sets of the sort
which will be available for rental or purchase.
Recent estimates have put the probable cost at about
30s. per week rental, or £200 for the purchase of a
colour receiver.




MEET THE SETMAKERS

PART 3: DESICNING A NEW TV

plete specification of all our rniew models of

TV recciver has been recorded on paper. In
some cases it will exist as a single document, whilst
in others it will be incorporated in the minutes of a
number of different meetings. True, we didn’t have
space to list all the details last month, but let us
assume that everyone in the design department
knows what is required.

The man who is most conscious of this is the
chief engineer. He has promised, in effect, to pro-
duce a satisfactary design of chassis, and a large
number of different styling presentations, by a cer-
tain date. If he fails, even by a week or two, the
whole sales programme will be thrown completely
out of gear because the mew receivers will not be
in the stores in time to hit the big selling peak in
the early autumn. These designs must be completed
on time—whatever the difficulties.

So far almost everything that we have discussed
has had at least somc engineering content, although
the context of the various matters has been
commercial. Now we move on to the realm of
almost pure engincering, where the commercial
angle merely provides the ever present background.

WE have now reached the stage where a com-

What .is Engineering?

If you tell somebody that you are an electrical
engineer they look blank for a moment, then they
brighten slighedly, and it is obvious that they are
thinking of the man around the corner who
installed their power point. If you are lucky, you
are regarded as the man who mended their telly.
Now both of these are valuable and worthwhile
occupations, but they are not true enginecring in
the professional sense.

P. WESTLAND

The enginecr has been defined as the man who
can turn out for hall-a-crown what any fool could
only tumn out for five bob. True: but there is much
more to it than this.

The engineer is a person who can interpret a
customer’s requirements so that he knows what is
wanted better than the customer himsclf, He then
produces a design which does exactly what the
customer wants, at the lowest possible production
cost; or altématively strikes the best compromisc
between performance (in its widest sense) and price.
The design of a power station typifies the first
approach, whilst designing a TV is an example of
the other. All the time the engineer is asking him-
sclf “exactly whar does this have ta do®” and
having declared this, “ how can it be made at the
lowest possible price?”,

Incidentally, it should not beé thought that an
engineer thinks only in functional terms. If the
product has to have a nice appearance, such as a
TV sct, the engineer will co-operate wit hthe stylist,
andemake any necessary provision to cater for the
stylist's requirements.  The two parties ‘work
together as a team.

Independent Activities

Our design department has the task of producing
a package with a good electrical performance, a
sturdy mechanical construction, and clothed with a
cabinet of pleasing appearance. All three activities
are closely interdependent, and it is a moot point as
to which are the chickens and which are the egas.

Probably the starting point is clectrical. The
engincers alrcady have a pretiy good idea of what
they intend to do based on past experience, and the
results.of the design studies that they, have already
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carried out. Accordingly they are able fo give the
mechanical designers a list of the major assemblies
that will have to be housed in the cabinet, together
with dimensions, or samples, and any restrictions
on location based on electrical or heat requirements.

For instance, the electrical engineers will specify
the area of printed board that will be needed, and
will quote preferred shapes based on circuit layout
considerations. They will also pass on information
about the number of system switch functions, and
perhaps the spacing or overall length. They will
probably say that the printed board containing.the
1.f. circuits should be close to the tuners, and that
the timebase, circuits should be close to the line
transformer. Thcy will also describe the size, clear-
ances, contents and screening rcquucmcms of the
line transformer, and will request that it is placed
well clear of the tuners to prevent pick-up of
spurious oscillations which could become modula-
ted on to the signal.

Field tansformers, h.t. chokes, and speaker
transformers must not be placed too close to the
deflection coils or the c.r.t, and there are also the
problems of heat to be borne in mind. Any electro-
Iyt¢ capacitors not mounted on printed boards
should be placed in 'a cool part of the cabinet—
generally near the bottom—in order to prolong
their life. Tuners should also be mounted in the
lower half of the cabinet in order to avoid any
unnecessary frequency drift caused by external
heat. Mains droppers provide a problem because
they need to be placed in a good cool airstream, and
the resulting hot air current must-not impinge on
any other assemblies susceptible to heat.
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be completed by ‘certain dates-if production is ‘to
start on time.

1t is clear that all three activities are imterwoven,
and none can progress independently of the others.
However, in order to prevent our story becoming
hopelessly complicated we will take a look ‘at-each
in turn.

The Electrical Design

Since our new design of chassis is going to be
used in a number of models which form the basis
of the whole sales “)mxzrzmme, it does not incor-
porate  fund new such as
would be needed for small portable or colour
receivers. Instead it will follow a process of evolu-
tion whereby it uses the best aspects of the current
design, together with improvements and modifica-
tions which will bring it into linc with the new
requirernents.

During  the specification stage ‘the electrical
engineers carxied out a number of design studies to
establish the feasibility of some of the commercial
requirements. They will also have made studies of
their ‘own concerning some of the circuit problems
that they knew would. arise, and have investigated
the production implications of any new techniques
proposed.

A Typical Design Study

Let us take as an example, the proposal to
increase the e.h.t. from, say, the unstabilised 15kV
of the current design to a stabilised 18kV. In other
words; ‘on a normal picture the actual operating
voltage wxll be mcreased from 14 to 173kV ‘with a

Co-ordinating the Design

Armed with all these details, and others too
numerous to ‘list here, the mechanical designers
begin to dream up 2 chassis configuration that will
not only house all the bits and pieces in the appro-
priate places, but will also fit into the smallest
cabinct of the range that has been specified. Close
liaison with the styling department is essential at
this stage in order to ensure that all controls, etc.,
come out in. the right places; that provision is made
for alternative layouts, and that the proportions of
the smallest cabinet contemplated are not spoilt by
the chassis being either,too tall or Yoo wide.

Whilst all this has been going on the stylists, who
are well aware of the outline elcctrical and mechani-
cal _design, have consolidated their ideas
in the form of styling sketches and have shown
them.to the sales manager, Styles which have been
approved in principle are then translated into mock-
up styling models,.based on the mechanical design
as it ‘exists at that time. From now on all three
activities—electrical, mechanical, and styling—have
1o converge into a series of completely integrated
designs which are in sirict accordance with the
specification previously agreed. They also have to

imp: in picture brightness,
spot size, and deﬂecuon defocussing. A brighter,
sharper picture. The engincers will start by posing
to themselves the following questions:—

1. How riuch extra will it cost?

2. Will the improvements to the picture be
worth while to the customer?

3. Can the reliability be made at least as good
as in the current design?

4. Can the line transformer be made safe from
any risk of fire?

5. Can it be made small enough to fit into the
space available?

6. Can the line timebase (interference) radia-
tion be kept smnall enough to’ comply with
BS90S, and is there any likelihood. of X-
radiation exceeding the limits specified in
BS415?

7. What new crcuitry, core material, winding
techniques, potting and  impregnaiing
materials will be required?

8. Whar implications will all this have on the
design of the rest of the receiver?

9. Can the factory make the new dine transfor-
mer to the high standards needed, despite 1he
requivements of high” speed mass production
conditions?

At this stage the engineers are not actually
designing the circuitry because they have not got
the time. Answers are nceded quickly. Instead they
carry out a series of .calculations, experiments, and
discussions with the facrory 10 enable them to assess
the situation, with all its problems, and give answers
with the knowledge that they are sufficiently
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accurate to form the basis of a policy decision.

Having discussed matters in detail with his staff,
the chief engincer may well tell the sales manager
“No, the present state of the art is not sufficiently
advanced, and in our considered opinion we would
not be justified in taking this step at present. Both
the costs and the risks are too great ”—or words to
that effect. Alternatively he may say, “ Yes, we can
see our way clear to engincer 18kV properly, but it
will cost you X shillings more .

Whatever the outcome of the design study, and
we will assume in this case that it was favourable,
a demonstration will probably have been laid on to
ilustrate the effect of the higher e.h.t. An engineer
will have been given the job of choosing two c.r.t’s
of equal phosphor colour and performance and of
providing the necessary drive voltage and eht. A
group of engincers and top brass will then gather
round and discuss the results. Everyone is agreed
(for once!). There is no doubt about a worthwhile
improvement.

Meanwhile another engineer has been doing some
calculations. Since the required line scan current is
proportional to the e.h.t. it is comparatively simple
to calculate in outline the increase in drive current
that the linc output valve and boost diode will have
to provide. This will be further increased under
limit conditions by the addition of the eh.t.
stabilising circuit.

From this it appears that the existing boost diode
of the receiver in current production can be
retained, but a larger line outputr valve will be
needed. The drive waveform from the oscillator
will need to be altered in size and shape and circuit
changes are called for in addition to adding the
stabilisation set work. All this information is fed
1o the estimators, !

E.H.T. Inductor

“Whilst this has been going on the coil winding
experts have come to the conclusion that a core
with a larger window is needed and that the over-
wind will have to be potted in a special resin. They
have also drawn up in outline the probable winding
derails with regard to wire gauges, insulation, taps,
sleeving, etc., and all this information, too, has been
sent to the estimators.

Yet another enginecr has decided that the same
field output valve can be used but with @ more
efficient output transformer to give the bigger scan
current needed by the higher e.h.t. More pieces of
paper appear on the estimator’s desk. Whilst he is
busy working out how much more the new circuitry
will cost compared with the existing one, taking
into account labour costs, tooling costs, preparation
costs, test gear and factory overheads, we will
retun to some of the other problems.

PRACTICAL TELEVISION
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Insulating 18kY

If you ask a power engineer how much clearance
to allow for 18kV he will give you an answer in
feet. If you ask a TV cngineer he will say about
an inch. Lucky, isn't it, otherwise you would not
have a TV on your table! The answer lies in the
amount of power involved, the short distance it has
to be conveyed and in the specialised winding and
impregnating techniques used.

The TV engineers of our story say yes, they can
just find enough space in the cabinet for the higher
¢.h.t. by using a potted overwind. Discussions with
the factory bring out a few points of difficulty but
in general the OK is given. The works doctor
agrees that there will be no danger to the operators’
health in using the new organic resin. (You hadn’t
thought of that had you?)

Safety and Reliability

These points are taken care of by the continuous
background of development that goes on all the
time. Experience of present and past designs
cnsure that mistakes or inadequacies are not
repeated and the potted overwind should, in fact,
heip to make the new design better than thé old.

The doubt about X-radiation is removed both by

actual test and by ref to the
valve manufacturers. There is no danger.
The Ciecuit Diogram

A typical full-scale design study has been

described in detail because it represents true
engineering in nearly all its aspects, it illustrates
the normal process of design and it forms the basis
of some of the new bits of circuitry that will be
incorporated in our TV-to-be. Other design
studies about such things as power supplies,
improved sync separators and noise limiters will
also have been carried out and in most cases the
individual designs will be complete.

With the results of all these studies to hand and
armed with the corporate experience of the whole
TV development lab. it is possible to draw up a
circuit diagram and parts list of the complete
receiver, At later stages the circuit will be modified
in derail to introduce improvements but on the
whole the changes are only minor ones. A parts
tist is also drawn up, but here the area of
uncertainty is bigger because not all the component
values are known accurately yet.

A Parts List

This document lists every electrical component
used in the receiver and specifies the part number
that” identifies it, together with working voltage,
power rating, value, tolerance, temperature
coeflicient, etc., as appropriate. It is largely the
careful choice of component to suit each particular
application that determines the reliability of the
receiver.

In addition it is essenrial to ensure that the
component ratings are never exceeded. We shall
see later just how much care is taken in this respect
of the design process.

Designing the Printed Boords
By this time the electrical and mechanical
designeds have agreed upon the exact size and shape
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of boards to be used. This enables the design of
the printed circuit layout to go ahead. It is really
a very sophisticated form of jigsaw puzzle with the
following set of rules taking the place of the simple
interlocking shapes so well remembered from our
childhood.
1. Electrical  clearances. Sufficient clearance
must be provided between adj copper

TELEVISION ”
and a general line of approach -has- been. decided
upon. .
Obviously there are a number of different ways
of packing all the bits and pieces of a television
receiver into a cabinet and no.particular one can
always be said to be the best.. . What the engineer
is t{ying ;o achieve is not a, unique solution to the

conductors to provide adequate insulation- ar
the wvoltages concerned. silk  screen
printing is used, allowance must be made for
stretching  of the screen during wuse,
Minimum clearances will usually be fgin.
thick.

2. Mechanical clearances. Components such as
present  potentiometers may have to be
located in certain positions o provide access
through the back cover. Bulky items such
as electrolytics and coil cans are restricted
to certain areas because of inadequate
clearances overhead.

3. ‘Heat. Hot components such as valves and
wire-wound. resisiors must be placed where
they will not cause overheating of adjacent
components. Precautions must also be taken
10 prevent the board itself from getting too
hot. Temperature sensitive circuits such as
line oscillators will have to be placed in cool
positions to reduce frequency drift.

4. Stray couplings. The field oscillator must
be placed well clear of the line timebase and
deflection coils 1o prevent the pick-up of line
pulses which might cause poor interlace.
Similarly a.f. circuits must not pick up field
pulses because of hum problems.

S. Terminations. Connecting leads should
preferably be terminated near the edge of the

board and close to the other circuit
concerned.

6. Cost. Components should be packed close
together to sque costly board space. In some
cases it will pay to specify a more expensive
miniature component rather than a cheap
bulky one.

‘These and- many other considerations have to be
borne in mind before the layout can be started.
Often the location of major components and
complete items of circuitry scttle themsclves and
then challenge you to connect them up. All in all
it can.be quite a time-consuming struggle between
the i blc, inani p and the
artist and the contest sways back and forth.

The Mechanical Design

P ut a d design that
fulfils all requirements. .

He must design a cheap, sturdy structure. that
will fit into’ the smallest cabinet of the range; that
meets the electrical requirements; that provides
good access for serving and yet provides complete
freedom of action to the stylists within their agreed
brief. He spends most of his.time integtating all
the detailed build-up of the strugture rather than
dreaming of grandiose schemes on his drawing
board.

In a perfect world the mechanical ‘engineer would
complete the internal chassis design and’ control
‘panel assemblies first and would draw up the
moulded back cover and any plastic cabinet
mouldings afterwards. In practice, however, the
engineer has to finalise these items at an early stage,
long before he has completed the whole design,
because of the length of ‘time needed to get the
moulding tools made and proved.

This is where skill and experience pay off because
it enables the engineer to make a big leap:ahead-in
the design and then to retrace. his. steps without
finding numerous pitfalls awaiting -him. An added
difficulty is that the general shape of the mouldings
will have been decided by the stylist, but it is the
responsibility of the engineer to ‘ensure .that they
are practicable and to co-ordinate all the internal
details. 4

When the mechanical design is nearing ‘comple-
tion some hand-made models of the' chassis will
have to be ordered from the departments’ model
shop so that the electrical engineers can assemble
the printed panels into their first prototype receiver,
together with all the rest of the circuitry.” Whilst
we are waiting for the complete prototype to appear
we will tzke the opportunity to- consider-problems
of styling. E

Styling o TV

Styling is such a subjective .matter,—depending
upon individual tastes and preferences, that it is
difficult for anyone who is.not-a stylist himself to
talk intelligently about it or to analyse the features
that make a particular presentation either pleasing
or displeasing. Why is it,:for example,.that most
styles popular today will look drab or old-fashioned
tomorrow, whilst the occasional exception will still
look nice in ten years’ time?

Speaking  as one with expetience-of styling. but
who is not a stylist himself and is therefore open to
correction there scem to be certain basic rules that
apply to any mass market. Remember that we are
styling for thousands of people from all walks of
life and not just you or I.

In the first place you must not climb too far out
on a limb and produce a style that differs; too much
from your competitors and is.out of context with

Whilst the printed board layout is being designed
the hanical i are busy lidating. the
overall structure of the receiver. The basic
requirements have long since been made known

ary taste. People like something a little
different but will be scared off by.anything too. far
outside their aesthetic experience.. This then is-the
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first clue to use as a starting point. ‘The next point
is that most people like a TV to have a harmonious
appearance rather than a styling presentation with
strong contrasts of tone or colour. In other words,
avoid 100 much black and white or bold, dominant
colours such as bright blues or reds. The larger
the area the softer the colouring.

Texture and Contrast

Also a large area all one colour is dull, so a
pleasing surface texture or subdued pattern must be
ntrodh {0 rclieve the monotony. Subtle
changes of colour which are in themselves quite
ordinary, allied to pleasant contrasts of texture,
form a good basis for a styling i
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with the top management, Consciously or uncon-
sciously the final choice will probably depend quite
largely - upon matters that we have just been
discussing.

The First Prototype
One of the electrical cngineers has just finished
assembling the first prototype receiver. The great
moment has come. Comtact! Nothing happens!
An anticlimax, isn’t it, but it can be guaranteed
every time! It simply serves to show that the
design has still to be proved.

PART 4 follows next month

However, these are not enough on their own, in fact
they would "ok too subdued.

Somewhere there must be.discreet areas of high
contrast to act as a foil to the rest of the colouring
and to provide visual impact or styling “lift”.
Bright metal trim is the easy answer (and therefore
nearly always overdone) or the knobs can be silver
or gold or the cabinet can be burnished to a high
gloss. Sometimes a single bright emblem can be
sufficiently eye-catching and at the same time fill an
empty space.

Proporfion

Onc of the most basic points of all, of course, is
cabinet proportion. It must not be 100 long or too
square. Not quite s0 obvious is the critical size of
the space between the cs.t and the edge of the
cabinet. This must be very carefully balanced.

Having ioned the jmp of harmoni
styling it should be noted that the occasianal model
with a contrasting appearance of black, white and
silver, for example, may well score a hit with a
minority of the market who want something
different. It is the old business of a love or hate
rclationship.

The Mechanical Design

‘To revert to our carlier questions, the manufac-
turer who suddenly introduces a new colour of
trim, such as copper instead of the everlasting
sitver and gold, or who brings out a rash of
glittering  knobs, is likely to win an immediate
response. Here today buf, unfortunately, gone
tomorrow, so to spcak. On the other hand, styling
that depends upon good proportions, simple
pleasing shapes, “harmonious colours and textures
and_ the discreer use of bright trim may well pass
the ten-year test, even if the market response at
the time is not quite so impressive.

By now the styling department will have
submitted a whole range of styling presentations to
the sales manager for his approval, who in turn
will discuss them with his staff and- probably aiso

LC PICO METER —continued from page 298

COMPONENTS LIST

Al + LI: Standard medium-wave transister radio
ferrite rod aerial (approx. 7in. long %
3in. diam., with m.w. winding tapped
near one end). Size is in no way critical.

4-way tagstrip.

';;‘} ¢ Combination screw terminals, Insulated.

RI© :  [00kQ 4w carbon, 4-209, (see text).

SI° : QMB toggle switch, douglc-pole change-
over (dpdt).

VCI :  Instrument-quality tuning capacitor (high

stability) preferabiy ceramic/air.
Single gang, approx. 500pF max, linear,
Desk-type bakellte or plastic case.
Sin. slow-motion dial (5:1 or 10:1) with perspex
vernier pointer and control knob.

Standard Capacitors:

A set of at least [0, preferably 20, small capaci-
tors, values distributed’ from |IpF to S00pF (sec
text).

Any)type for r.f. (mica, ceramic, polystyrene,
etc.) 500V working.

AS ACCURATE AS POSSIBLE: preferably - 19,
(used only for scale callbration; not built into
unit).

until the exact resonance point (deepest dip) is found.
‘The unk: acitance is then di d, and
without changing the dipper tuning, the picometer
dial is turned up until exact resonance is restored.
The value of the unknown capacitance can then be
read off directly on the capacitance scale.

The principle of the method is obvious. The
capacitance loss when C, is disconnected afrer
establishing resonance is replaced by a corresponding
calibrated change of VCI to restore resonance. The
reading is exact, in that it is not in any way disturbed
by the C, components, e.g. by the self-capacitance
of the ferrite rod coil or crcuit strays. Thus there is
no fund; 1 limitation to the 1 i
values which may be measured in this manner. Any
value which still gives an observable shift of the dip
can be measured, which allows reasonably acourate
measurements down to a small fraction of 1pF if
proper attention has been given to the absorption
factor as already described. Hand capacitance effects
sometimes cause aberration below about 0-5pF.

To be continued
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NEW CCTV SYSTEM

NEW solid-state closed circuit television
system capable of many applications which has
been developed by EMI Electronics Ltd., of Hayes,
Middlesex, UK can be used with any one of three
different cameras, including one of the smallest in
the world. These cameras, specially designed for
the system, operate with modular power and contro]
units which are considerably smaller than any
others with similar functions now available.

ey e e e p— —

E.M.I. Type 9 CCTV camera.

Known as Type 9, the system enables combinations
to suit individuzl requirements to be built up and
these can be extended at any time to include extra
cameras, monitors and accessories for either manual
or remote control. High-quality pictures are given
in normal room lighting conditions and special or
additional lighting is scldom needed. Atrachments
for the remote control of focus, lens aperture (iris),
zoom and lens changing are available as standard
accessories. Remotely controlled pan and tilt
heads can control camera movement and special
camera enclosures have been designed for use in
wet, dusty or explosive conditions. With camera
selectors and switching units one camera can fged
many monitors at once or singly. All operauonal
controls may be switched through to the picture
monitor, enabling the entire system to be controlled
from a central viewing position. Printed circuit
construction is used and all sub-units and printed
circuit cards are easily unplugged from the main
frames for servicing. Should a failure occur a new
sub-unit or circuit card can be inserted in a few
seconds.

NEW TV FROM K-B

"|'HE new KV006 19in. model is additional to the
successful KV005 and KV105 in KB’s low-cost
sale or rental range. It has a gold anodised fascia
and is fitted with a transistorised wh.f. runer.
Prices are 574 guineas or 65 guineas with wh.f.
tuner.

PLESSEY PUSH-BUTTON TV TUNER

TH’IS new transistorised push-button quarter wave

TV nmer from the Plessey Components Group
was exhibited for the first time at the 1966 Paris
Components Show. Construction is unique, with
the push-button mechanism directly operating a
60° tuning capacitor, thus elminating the conven-
tional intermediate mechanism and resulting in an
exceptionally compact unit with low * button
pressure. Each burton will tune any channel in the
whf. band.

The tuner can be supplied with 3000 balanced
aerial input or with 75{) unbalanced aerial circuit
for UK use.

Frequency range is 470Mc/s to 860Mc/s and
supplies are available from the Group’s Electro-
rsnhgchanical Division, at New Lane, Havant, Hamp-

ire.

Plessey TY tuner.

OSCILLOSCOPE BROCHURE FROM E.M..

NEW brochure describing the E.M.L solid-
state oscilloscope 101 has been issued by E.M.I.
Electronics Ltd.
Copies of the brochure can be obtained from
Publicity Department, EMI Electronics Limited,
Hayes, Middlesex.
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Modern styling in light

grey with legible black
engraving.

Constructed to  with-
stand’ mdverse climatic
conditions.

Ever ready case, includ-
5. prods and

clips.
Improved internal
assemblies.

Re-styled scale plate for
easy  rapid  reading.
2 basic scales, ecach

2.5 inches in length

New standards of accur-
acy, using an individual
calibrated scale plate
d.c. ranges 2.28% f.5.d.
a.c. ranges 2759, fis.d.

Available accessories
include a 2500V d.c.
multiplier and 5, 10
and, 25A shuats for
d.c.” current measure-
ment.

10V f.s.d.
5V
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STANDARDS OoF

000 f.1.
500 (v in & ranges.
00mV £.5.d.

April,

AGGURAGY

AND

RELIABILITY

the My 4 MULTIMINOR 15 the
iatest version of this tamous Avo instru-
ment and supersedes aii previous models,
It s syled on modern lines. with new
righ standaids of sccuracy, improved

niernal assembiics, and  incorporating
canclimanc properties.

1966

Sea the latest AYO Coil Winders
& Electricai Testin 1 Instruments
on STANJ HH4
A.S.S.E. Exh’bition, Ear.s Court

MULTIMINOR

100uA Le.d. —ta oa. 05 eanges

nesistance:

©.2 M n . ranges using 1.SV cell,
Sensitivicy:

noooon:v on d.c. Voltage ranges.
/V on ac. Voltage ranges.

S ranges

@ For {ull details of this pocket siz: instrument, writ: for descriptive ieaflet.

FANCOF T

AYOCET HOUSE + 92-96 YAUXHALL BRIOGE ROAD . LONDON. S.W.I

Tei.: ViCtoria 3434

MM
TWO-YEAR GUARANTEE
Oa all our slimline TV's send for frea list.
EX-RENTAL
TELEVISION'
14 in. 17 in.
£7.10.0 £11.10.0
12 months 3 star Guarantee
A TubegeValves g Componencs

COLOURED FREE LIST
Channels for all areas
Desmonsteations daily from Large

o

Personal collection or Insured
Carr. l4in, 20/-; 17in, 30/-,

TWO-YEAR GUARANTEED TUBEs
14in, I59/6

l 100°, REGUNNED

Add 10/- or oid tuse,

17i m'_ 7_9l6 110°—30'- on oid tube.

Carr, 1076, i4in. Slim-

ling i7 & 19 in. —

S 0976 AR TURE
ube:

EX-MAINTENANCE TESTED TUBES
17in,—35/  Mosc makes and types avadavle, 14in.—15/-
Guarantced good picture. arviage 51~ extra,
VALVES £l per 1. Avawrted
lvnlll din

TV nau, Feedi,

Record player | Sommine s mmantied recelvers.  Pou A

cabinees 4316 conn}:wsm& 191 per 100, Yow Amorted et

Latest design s aud p

covered cabinet | RESISTORS. &/- per 100. Sew, Jtonts gy wasn.

cakes any mod- | Amorted P. & 1. 2/- Overveas 1

a0 autochanger.

Singie player | DUKE& CO.(LONDON)LTD.

(lblneu 19/%6. P, 621/3 Romford Road, Manor Park, E.t2
5/6. Liverpool St.—Manor Pk.— 10 mins,

Phone: ILFord 600-1-2-3. Stamp tor Free List.

|

A complete basic course on television. . .now in a new
3rd edition including colour and 625 line television—

A BEGINNER’S
GUIDE
TO TELEVISION

AN ELEMENTARY COURSE IN 17 LESSONS3

The modern miracle of television is here explined in a series of
seventecn lessons. Written in non-technical language which tha
veriest beginner can understand, the reader is taken by casy
stages chrough every aspces of TV transmission and reception.
A further lesson has been added on “he conversion of 403 to 625
{ne pictures. it is 3 companion volume ¢ the "Beginner’s Guide

Radlo"", 4 best seller which has already sald over 75.000 copies.

Contenes Scanning ond Persistence of Vision,
The Cathade-Ray Tube Explained. The Timebase
intertacing—Frequency Bands—The Receiving ond
Trommitting Systems. The Aerial. Trocing the

Signals through the Receiver. The Videa Section.

Yideo Tape el Ecronis Recordvng Snreoﬂhomc
Television. From 405 te 628 ‘ines. Technicol Terms.

FROM ALL BOOKSELLERS
- or. in case of difficulty 9. 6d.

by post from George Newnes Ltd.,
Tower House, Southampton St..

Only 8s. 6d.
ORDER TODAY

London, W.C2
NEWNES



No. 123-Defiant 9A30 and associated
Pageant models

EFIANT and Pageant. receivers are made by
D-:he Co-operative Wholesale Society Ltd., for
~ sale through the various branches of the move-
ment throughout the country. The 9A30 is repre-
sentative of quite a large range of ‘models and these
notes in-many respects will be found applicable to
quite a few receivers .nog mentioned in the text

by L. .Lawry-johns

including the Defiant 7A21 and Pageant 7P20 pro.
vided a little prudence is used in recognising the
differences where they occur. The 9A30 uses a
19in. CME 1901 110° tube, and is designed to
receive Bands I and ITI on 405 lines, The design is
attractive and makes for easy servicing, There are
two vertical chassis, one either side of the tube and
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viewing the set from the rear the receiver unit-is on
the left, this ingluding the tuner unit, i.f. stages,
video stage and audio output. The right side unit
carries the sync separator and timebases, h.t.
smoothing components  €1c., mcely arranged in
logical order. If there is a flaw in the design it is
that some of the capacitors used seem prone to
leakage and shorts, but this is the opinion of the
writer only.

Removal of Chassis and General Handling

If the 7A21—7P20 models are being handled,
remove the rear cover, pull off the control knobs
and remove the loudspeaker clips from the left-hand
side. Remove the bottom left screw from the side
of the cabiner which releases the loudspeaker and
remove-this: Remove the rear bottom screws. inside
the cabinet, one either side of the bascboard and
slide out the baseboard complete with chassis
and tube. Re-connect the loudspeaker externally for
test purposes. When replacing the tube do nor
remove or slacken the commer brackets at the base
of the tube. The tube retaining strap and the top

brackets can be slackened or removed but the
bottom one should remain in ‘position in order to
correctly position the tube when it is replaced.
These latter remarks apply ito the 9A30 and to
other models. Removing the 9A30 chassis also
follows along similar lines to the 7A21, but there
are four base screws, these are underncath the
cabinet and this ghould be placed face downward.

Removing the Front Glass or Implosion Screen

Lay the receiver on its plain on knoBless side.
Remove he two screws from the strip under the
front, remove the strip and slide our the glass.

Tuner Unit

This is mounted in an inverted position and-as
the cover is simply sprung off, cleaning the coil
biscuit studs is an exwremely easy operation. This is
of course necessary when the studs become tar-
nished making switching unreliable and giving rise
to fading signals, splashes when tuming the rurier
and"the other usual symptoms of improper contact.
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Co mmon Fauits

Still on the subject of the mner unit, weak recep-
tion with grainy pictures and noisy sound should
first direct attention to the PCC89 r.f. amplifier. If
a new valve does not restore normal conditions,
check the PCF80 and the 22k().resistor R12 which

is the screen feed resistor to-pin 3 of the PCF80 via
a small choke, This resistor sometimes changes
value giving risc to poor reception and sometimes
no reception at all on one or both channels,

continued next month




MLETTERS

TO THE

THE TIME MACHINE

IR,—Having been a reader of .your excellent

magazine for over ten years, I thought you
might -be_interested in the following newspaper
cutting from the Bolton Evening News, dated
29th November, 1965.

“A Bolton woman bought a new television set
from a town centre dealer. A few days after its
ins:allation she phoned for an engineer to come and
make some adjustments.

““The sound is perfect, and so is the picture,’ she
told him, ‘but it will only give last week’s pro-
grammes.’

*“ The engineer looked at her more in pity than in
anger.

““It’s true,’ she said, ‘last night's * Coronation
Street ” was exactly the same as I saw last week.’

“The engineer thought he had better humour
her, so.he twiddled a few knobs and-Jeft, assuring
her that it would be “all right now.’

“A few days later she phoned again. “It’s still
giving last week’s programmes,’ she said. ‘Last
night’s “ Coronation Street " was a direct follow-on
to what I saw last week.”

* Desperately the engineer dived into the get’s
entrails. Eventually, he found that somecone ehad
fitted the wrong coil so that the set was receiving
Channel 8 instead of Channel 9. Channel 8 goes to
the Midland d their ‘C ion Street' pro-
grammes are a week behind ours.”—H. PATTERSON
(Bolton, Lancashire).

SERVICE SHEET OFFER

IR,—I have to offer the following to any reader

who cares to send me a s.a.e. (large envelope—

4d. stamp will do) in respect to the. following
service sheets.

Bajrd 269, Ferguson 3006 Mk. 2, Ekco
CR932 Car Radio, Ferguson 3140, Europhon
Eurostar-Lux, GEC. GB24/Sobell G324,
Elizebethan Auto 284, Perdio, PR99 Curzon,
Bush VHF81, H.M.V. 2128, Ever Ready
Sky . Baby (transistor), Baird M620/640' TV,
Fidelity Playmaster Tape Recorder, Regentone
Al21/U121/Ul41/Auto 99, Philips 431G R-Gram,
Invicta 8012 Car Radio, Sobel!l S319, Murphy
AB15G Rec-Player, Stella ST431T, Ekco PT 438,
Ferguson 3324 R-Gram, Alba 777 Swan, S.T.C.
GC2 Chassis St. R-Grams, Philips 236 Car Radio,
K.B. KRO16/R.G.D. RR214 (International), Pve
31F Mini-TV, K.B. K.B.010/R.G.D. RR210,
Philips 338T Car Radio, Baird 294, Master Radio
D525, Ekco A455/Ferranti A1149, Creda Debonair

|

SPECIAL NOTE: WIill readers please note that we
are unable to supply Service Sheets or Circuits of
ex-Government apparatus, or of proprietary makes
of commercial receivers. We regret that we are also
unable to publish letters from readers seeking a
source of supply of such apparatus,

The Editor does not necessarily agree with the opinions expressed by
his correspondents.

_——

New Spin-drier, Walter Metro Mk. TVB (Service
Aid Only) and Regentonc TR415.

As there is only one of each, first come first
served, all returns by return post—J]. G. Day,
(108 Kingsley Crest, Birkinstyle, Stoncbroom,
Derbyshire).

P.5. Please state full name and model number of
sheet required.

STOCK FAULTS

SIR,—I should like to say how helpful the series

“Stock Faults” has been to me. It was very
well written by Mr. H. W. Hellyer, who excels in
technical authorship.

Good luck to PRACTICAL TELEVISION, and may
e have many more articles along the * Stock
Faults ” lines.—M. Rocess (London, E.10).

[In response to numerous requests we shall
shortly be publishing a further series of - Stock
Faidis ”}—Editor.

FERRITE WIDEBAND TRANSFORMERS

IR,—In relation to the above-mentioned article, ¥
find that in Fig. 9, output 2 of the if. wansfor-
mer is our of phase, giving a reduction of 4:1 on
this outler—G. T. MaunpreLL (Fife, Scotland).
[Thank you for pdinting out the phase unbaiance
in the winding details of transformer in Fig. 9. We
g:i very graieful to yow for this information}—
1or,

'SCOPE FROM A TV CHASSIS

IR,—It has recently been brought to my notice

that one or two errors appeared in my article
“*Scope from a TV Chassis” published in the
February issue of PracTicaL TELEVISION. Both
errors are in Fig, 5.

Firstly, the EY51 has been shown reversed: the
anode and not the cathode, should be shown con-
nected to the eh.t overwind; ie. no change is
implied in the original winding.

Secondly, C4 has been shown connected between
pins 2 and 8 of V2 instead of pins 2 and 6—C. J.
Doran (London, S.E.20).

(We are grateful 1o Mr Doran for bringing these
errors 10 our notice.]—Editor.

TRANSISTOR A.G.C. CIRCUITRY

(March 1966 P.T.V.)

Two drawings (Figs. 1 & 2) appear on page
264. They are, however, shown transposed, i.c.,
Fig. 1 should be in Fig. 2 position (and vice
versa). The captions remain unchanged.
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LAWSON BrAND NEW CATHODE RAY TUBES

The rapidly i increasing demand for a complete range of new tubes of the very
is now- being met by the new Lawson “CENTURY

highest quality
99” range of television tubes.

SPECIFICATION:

The new “Century 99" range of C.R.T.s are the products of Britain's premier C.R.T. manufac-
monufactured to the original specification,
'mance, coupled with maximum refiability and very long life.

turers. All types are exact replocements,
design improvements to give superb perfor

“Century 99" C.R.T.s,

as direct repl

but incorporating’ the very latest

for the following makes and types

MULLARD

MAZDA BRIMAR EMISCOPE & EMITRON , CEC and COSSOR

MW43/69 AW36.80 CRMI2I CMEI901 ] Sy CI75M 414 141K
Mw43/64 AW3621 CRMI23 CMEI02 CI4FM 1977 415 171K
MW36/24 CRMIZ2 CME}903 Cl14GM CI9/16A 4/15G 172K
MW3I74 Twin Panel | CRMI24 CME2I0! Cl4rM C19/10AD 52 173K
MW3l/i6 Types CRM{4] CME2104 Clam 19AH 527 212K
MW43/ AW CRM142 CME2301 ClaLM CI9AK 52 7201A
MW36/44 o=t CRMi43 CME2302 Cl4pM QA 537 | 70A
MW53/80 reigivg CRM44 03 CI7lA C27A T4KP4 7204A
MW53,20 CRMI53 CiT4a C21AA 17ARP4 7205A
MW43/43 CRMITI Twin Panel Cl75A C2IHM 17ASP4 7401A
AWS59.9] CRMIi72 Trmen 1774 C2IKM 17AYP4 7405A
AW59.9¢ CRMI73 = 17AA C2INM 21CIP4 7406
AW33.89 CRM211 CMEI906 CI7AF C21SM SE14/70 | 7sora
AWS3.88 CRM212 CME2306 CI78M QITM SEI7] 750
AWS53.80 CMEI41 17FM C23.7A I 7503A
Awarsl CMEI402 CI7GM COTA 7504A

W47-90 CMEI702 CI7HM CDAG 7601A
AW43.89 CMEI703 cizim 7701A
AW43.88 CMEI705 Ci7LM
AW43-0 CMEI706 Ci7PM

v =

27 .. 4100 [ Ternw YEARS LAWSON TUBES

14" ... £5.100 T FULL REPLACEMENT STATION ESTATE, MALVERN,
£5.19.0 Carrinad GUARANTEE 1s cuu"%unown ROAD,
£7.15.0 Ins. 8/6 Camplete fitting instructions supplied mevan 2100

BBC2 (625 LINE) TV AERIALS

Mast Mountin,

Rt b
ounting wmn

9element spaced
5a|n 11" alement 83,6 14 cloment
75/- ¥ Arrays Complete, g ele-
ids spaced high Kain, 11 oly.
ot 267 14 Clement 67/6. Loft Array
7 olement d3/6; wiks spacad High :um.
clement, with 'ulunz Arm, 62/8; 11 ¢
ment 70/ ALl high cain’ wits hare
Muiti-rod SRedector, Low low
1/6 per yard. UIIF tran-
[ststor Pro-ampa from 55/
AERIALS

BBC *ITY * F.M.

(Band 1). Tele-
scopio loft 81/-. External
foad (Bund 3. 3 Ele,

nt 1 Y 25/-.
lllmenxaﬁl-.wﬂlmoub-

3 elem 35/~ 8
'l-men
BI C/IITV
Lolt1+3 41[3. l+d4BIB.
llmann +3 58/3:
+ . 83/9: +3.
e | 63/8; 145, 71/3.
lu‘ transistor pre-amps
F.M. (Band %), Lon SID 2[6. "R 30/~
@alamont 52/6. F:xurnnl units avatlable
Co-ax cable gd. -ax plugs, 1/3.
Outlet boxes Vy& "D luex Crmsover
Boxes, 18/6, C.% & P. 4i6.
8d. stamps (0!' ulustrluu lists.

K.V.A. ELEOTRONIGS (Dept.P.T.)
17 Contral Parade,

Surrey. LOD 2266

New Addington, |

NEW VALVES!
Guaranceed Set Tested
24 HOUR SERVICE
1R5, 185, 1T4, 384, 3V4 DAF#gL, DF9], DKsl,
D192, %w ETOF 4, 14/~

96, DL36. SET OF 4, 23/8.
'3 PCL84

1R5 4/ EBCﬂ 8/
185 &3 Ebrw S8 Poat a0
1T4 2/~ EBFE9 5/9 PLAL  @/9
381 4/3 ECC81 3/3 PL82 §/
3v4 8/- ECC82 6 PLBI  &/11
6K7¢ I3 ECC83 6 PLE4 8-
6K8G /3 ECCAS 5/3 FPYR 8/
G b/6 KECF 5/8 PY:  8/8
6V6G 3. ECH3 5/8 PY80 4/9
locz 13- ECHa2 7/8 PYSL 5.
2L1 1/ ECHB! 5/6 PY82 4/9
20P3  10/6 L80 5/11 PY83  5/3
2P§ 13- ECLE2 6/8 PYA00 5/11
005 11/8 ECLSS 8- US 8/~
WFLL "9/ EF® 318 L&A 818
ALIE - 9/9 EFM 59 UL 98
PLLI 10/3 EF90 43 U0l 10/6
CL3l ~ "8/8 EFRS  4/8 UL 1418
DACI2 6/ EFu8 6/6 UABCSQ 5/-
DAFSL 3/13 EF89  4/3 UAF42 o/11
DAFSG 5/11 EFSL 2/ DBCAL 6/6
F33 776 ELX 63 UBF80 5/8
DFot 2/ FIAl 516 UBF89 5/9
DF%  5/11 EL84 416 vccad 1l
DE3 7 EYSl 51l UCCSS 6.
DE9Y 4. EYS8 5/6 UCF&0 83
DR92  7/9 EZ40 5/ UCHi2 7/
DKog  6/3 Ez#0 /9 UCHSl  6/-
DL  6/6 EZ8t  4/3 UCLs2 7/-
DL35  4/8 KT6l  6/3 U 8/-
DL92  4/3 PCCBt 5/8 UF4l  6/8
DLo4  5/- PCCEY §/8 UF8Y 56
DL9S 511 PCF80 6/6 ULMl  7/g
DYes "6/3- PCre2 5/9 U 519
DYB? @/ FB05  §/ . 41 3l
EAHCB0 5/ PCL8Z 8/6 DY a8
EBS] PCLES  8/9 2/9
Postage on 1 valye 9. extra. On 2 valves o
more. ‘postage 6d. per valve extra.
parcel insured ag‘x‘umt damage 10 transit
. o
Office address, no callers.
83 OSBALDESTON ROAD
STOKE NEWINGTON
LONDON N.ié

FIRST-CLASS RADIO

AND T/V COURSES...
GET A CERTIFICATE !

After brief, intenscly interasting study

—undertaken at home in your spare
time—YOU can secure a recognised
qualification or extend your knowledga
of Radio and TV. Let us show you how.

FREE GUIDE

The New Free Guide contains 120
pages of information of the greatost
importance to both the amateur and
the man employed in the radlo

industry. Chambers College pro-
vides first rate poscal courses for
Radio Amateurs’ Exam,,
Seryicing Cort., C. & C. Yelocoma.,
AMIERE Guide also gives
decails of range of diploma courses
in Radio/TV Servlcing, Electronics
and other branches of engineering,
togather with particulars of our

remarkable terms of

Satisfaction or refund of fee
Write now for your copy of this
imvaluable publication, 1t may well
prove to be the turning point in your
career.
FOUNDED I885—OVER
150,000 SUCCESSES,

CHAMBERS COLLEGE

(Incorp. National Inst. of Engineering)
(Dept. 844Y), 148 HOLBORN
LONQON, E.C.l,




Problems

Solved

K-B Mvi00

A picture can be obtained but it is out of focus.
Without a signal, the raster lines are not visible;
just a hazy blue illumination. The cr.t. voltages
check OK. Also, I have replaced the wideo
amplifier, line and e.h.t. valves. When turning
down the brilliance and contrast controls, there
is sometimes an arcing in the line output trans-
fromer. A new ca.t. has also been fitted, being
a CRM211 and the heater voltage of 12V being
correct. The tube quoted is a C2IHM 6V. Is
this replacement correcta~A. Whittaker (Northoalt,
Middlesex).

The Mazda tube is not a replacement of the
Brimar originally used in the set. The former has
a 6V heater and the latter a 12V. Both tubes are
tetrodes, however, though it is understood that
there may be some difference in the focusing field
_requirements.  This indeed may be the reason for
the lack of focus. You should iry shifting the
focusing unit along the tube neck for the best
results. The arcing in the LOPT may indicate
poor :nsulation between the windings.

STELLA STE41TU

The contrast control is mearly at the end of
its range. Turning the contrast or brightness
controls full on i results in 14
loss of picture.

After the set has been on for some time. the
picture flickers and jerks. The picture also over
small areas periodically breaks up with * wavy ™
lines or bands or ripples horizontally.

On BBC-I the sound hisses and splutters in the
background. Renewal recently of the PYS81
resulied in the picture not disappearing for periods
after the set had been on for some time. The
other r ined h . — F. 8.
Wilkins (Hornchurch, Essex).

You should check the tuner unit valves and clean
the turret contacts thoroughly. Improve the
directivity of the aerial to diffcrentiate against
reflected signals.

Check the setting of the sensitivity ‘controls and
_renew the line timebase valves if necessary.

Whilst we are always pleased to assist readers with their
technical difficulties, we .regret that we are unable to supply
diagrams or provide instructions for modffring surplus equip-
ment. s

articles which appear in _these pages.
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The
coupon from p. 333 must be attached to alt Queries, and a
stamped and addressed envelope must be enclosed.

We cannot supply alternative details for constructional
WE CANNOT UNDER-

BUSH TV

At first there was.a wedge-shaped raster, taper-
ing towards the top. The sound remained normal.
The wiring on the scancoils looked in-bad condi-
tion. On putting in another set that was supposed
to be in order, a brilliant white line was obtained
across the screen. I changed the ECL80 but the
fault still persisted.—A. Causilt (Laucashire).

You should carefully check the fine lead-out
wires of the coils and ensure that they connect
properly to their correct soldering posts. They are
easily broken and this no doubt is what has
happened. y -

Also check the 8uF boost line -capacitor if
necessary.

BUSH TVI95

When this set is switched om, there is a good
picture for a couple of minutes then it becomes
blurred and distorted and flickers. The picture
fooks as though someone were pouring water down
in front of it.—T. Holehouse (London, W.5).

You should check the PCF80 video amolifier
valve by replacement. Check the right side ECC82
and PL8! valves by replacement if mnecessary.
Check the electrolytic capacitors if necessary.

ALBA T866

Two white lines appear towards the top of the
BBC picture but not the ITA. The picture is
linear and otherwise quite good. I have chang~1
the ECL80 sync separator and PCL85 frame aut-
put valves, and-ch d. the pl imebas2
panel but the fault still persists. Arc there a~y
possible modifications that could be made?—G.
Huxley (London, N.19).

We know of no “official ® medification that
would increase the field retrace time. The display
of the test pulses means that the ficld retrace docs
not finish before the pulses occur. Thus they are
visible at the top of-the - picture. You could try
altering the anode resistor of the line osciltaror,
but it is likely -that the slow-down is inherent to
the design of the field output transformer.
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EKCO TC209

There is no picture but there is a good raster.
The sound is faint and severely distorted. All
valves seem OK; the PCC84 and PCF80 being new.
Is it possible to bring the preamplifier into
operation? There are four small sockets next to
the vision interference limiter sclector.—R. Hunt-
ington (Penrith, Cumberland).

Your symptoms could be due to defective
decoupling capacitors, particularly the 0-003uF
screen grid decouplers on the various if. stages.

It is possible to bring into opcration the pre-
amplifier, and when it is plugged into the four
pin socket it is necessary to. disconnect the short-
ang lcad across the two.heater pins behind the
socket,

PHILIPS 1768V

My own 1768U gives a good picture and sound
on channel 4 and good sound on channel 8, but
with a poor picture—on my aerials!

The quite good sound on channel 8 gives me
the idea that ome of the trimmers in the tuner
unit needs adjustment.

X have checked the PCC84 .and PCFB80 by sub-
stitution and set the oscillator core for maximum
sound as my circuit diagram specifies.

The only difference between my 1768U and my
meighbour’s is that my set uses an ECL80 in the
line stage, and his uses a PCF80. It therefore
occurs to me that the two tuner unit valves men-
tioned may not be the correct ones.—E. Brydges
{Stourbridge, Worcestershire).

Lack of balance in the if. alignment or in the
tuner could account for the difference in charac-
tenistics between the two sets. It is impossible 1o
be ceniain, h , without performi Ii
tests. The difference in line timebase valves would
uot be the cause of the condition.

TV STATIONS
Could you please tell me‘whether there is any
<o : ilabl parding the whereab

g
of all TV transmitting stations in this country.

I have a portable TV set and hope to tour the
North East Coast and probably Scotland, and
would like to seg maps showing the areas covered
and the relative channel numbers—H. Farrant
{Chelmsford, Essex).

These maps are obtainable from the ITV and
BBC publications departments. We know of no
other source from where they can be obtained.
The “ Trader” Ycar Book, however, contains
maps, powers, signal contours etc. but this is
available only to the trade.

REGENTONE TT7

‘The picture is over-contrasted and the control
is inoperative. I have tested VS, V6, V8 and V13
by substitution but with no success. I have also
checked V3, V4, C8 and R94. The voltage at
€80 is 200V with control fully clockwise and drops
down to 150V when the control is turned anti-
clockwise.—R. S. Hale (Battersea, ILondon,
S.wW.11).

Check R29 by bridging it with a known good
resistor, also R101 and C84. Check other a.g.c. line
capacitors for shorts (C83, eic.). There is no way
that we can pinpoint the fault for you with any
degree of certainty.

TELEVISION April, 1966
EMERSON
This set has lost vertical hold, picture rolls
i with no adj oss’ble. The

i
set is fitted with a °fireball> tuner.—]. Poole
(London, S.W.18).

Lack of vertical hold means that the field sync
signals fromn the sync separator are faifing to arrive
at the field timebase oscillator. A number: of

and circuit el could, if faulty,
cause this trouble. You should carefully check the
and circuit b the sync
stage and the ficld generator, if necessary by
substitution.

BUSH Tv8s

This set has lost its picture. The sound is quite
OK and the screen is still all right for brightness.
Al the controls seem to function OK.—S. McGee
(Leith). r

You should check the PCF80 video amplifier on
the upper left side (not extreme left) and the
associated components, including the detector 0A70
crystal diode if necessary.

BUSH Tv76

Usually during a voltage drop between 6 p.m.
and 7 p.m. the picture breaks up into -horizoutal
lines. The line hold coutrol then has to be
adjusted every few seconds.

picture gets smaller and smaller and
eventually is lost, followed by loss of sound. I
then have to await the increase in voltage before
I can get the picture back and the sound
returning to normal.—A. G. Bearne (Portsmouth,
Hampshire).

We would advise you to replace the ECC82 line
oscillator valve just above the screened section on
the right side of the PL81 inside this section.
Check the output of the metal rectifier and, .if
necessary, replace this.

BUSH Tv24C

The sound on this set is OK but the tube does
not light up. How can T test the tube to see if it
is OK?—S. J. Collins (Cirencester, Gloucester-
shire).

Check the left side e.h.t. section to see if the
EYS1 lights up and if the line timebase whistle is
audible. If the line whistle is present and the' EYS1
lights up the e.h.t. is in order and the tube is
probably at fault.

Check the tube base voltages and also. the
position of the ion trap magnet.

PYE CTMITS

The picture is very dark, even when brightness
is turned to maximum; by turning contrast up I
can get a reasonable picture but lose about 2in. at
bottom of picture and about lin. off the top. I
have renewed valve PCL82 rectifier and PY81 and
EY86 but without result, T have a new 43-64
tube. Would this replace the 43-80 tube now in
the set>—H. E. Collins (London, S.W$.),

Your symptoms suggest an Al leak on the tube,
giving low boost volts, which in turn reduce’the
frame scan generator h.t. A possible cure is to feed
the Al electrode of the cr.t. from h.t, having
previously disconnected the existing boost rail feed.
An MW43/69 will work in your set but it may
overscan -and be rather large for the cabinet.
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PHILIPS 1758V

This set has no picture and no sound. On
checking the rectifier ¢’rcuit I found the voltage
at the anodes of the PY32 had dropped from the
usual 180V to 130V, and the cathode from 190V
to 110V d.c. 1 have checked the mains droppers,
replaced PY32 and replaced the 60xF capacitor jn
tae smoothing circuit. I have also checked
assoc'ated components.—E. Block (Manchester, 9).

If the voltages are as low as you say they are,
although the droppers and 60xF capacitor are good,
we would have thought that the PY32 would have
shown signs of overheating as the fault can only be
due to excessive current passing.

Remove h.t. leads in turn to locate source of
short or heavy leakage. Start by removing the top
cap of the PY81.

FERRANTI T1097

The trouble on th's set is on u.hf. only. The
picture waves from bottom to top very slowly

I am using a7 atlic aerial and the picture is
reczived from Winter Hill, about five miles from
where 1 live.—W. Colz (Bolxon, Lancash’re).

The fizld timebase is rather susceptible to hum,
particulzrly on the 625-line standard. Check the
P S by replacement and try adding extra
smoothing capacity across the existing electrolytics.

Jad =1, - -
i E il c‘As E
I I Pl
-Each month we provide an interesting case of television servicing

to exercise your ingenuity. These are not trick questions. but are based
on actual practical foults.

In a poor BBC-2 signal strength area an
enthusiast endeavoured 10 secure an improved
picture by connecting two w.hf. transistor
boosters in series at the set end of the downlead.
Expecting to eliminate most of the piciure grain,
the enthusiast was very much surprised to find the
piciure worse than before.

Moreover it was found that the w.h.f. nming on
the set behaved very much like a short-wave
receiver, picking up stations of @ kind almost all
over the diall

Removing one of the boosters, the short-wave
effect was mosily removed, bur it was noticed to
return when the coaxial cable from the booster 1o
the set was orientated 1o a critical position at the
back of the set. There was an improvement in
signal/noise ratio oni the BBC-2 picture but not so
grear as was originally expected by the enthusiast.
However, after a good deal of experimenting the
enthusiast discovered that the signallnoise ratio
could be altered considerably by changing the
length of the booster-to-set connecting coaxial cable
and the aerial downlead from the w.h.{. aerial.

TELEVISION 333
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BUSH Tvs2

I have converted this set to receive 625-Lne
vision and f.m. sound.

The set operates well except that when thg
transmitted signal changes from all black to white,
loss of line hold is experienced and the plcture
breaks up for a second.

The dipole and lead-in is 300( and they are
matched to the set nmpedance by a ¢ bazooka
As the TV transmitter is situated only seven m ‘les
away and has an output of 20kW, I wonder if you
could offer me an explanation of this effect.
—1J. Hope (Dunedin, New Zealand).

This trouble appears to be too much bias on the
video amplifier. Reduce the value of the bias
resistor and/or remove the h.t. to cathode loading
resistor,

-1

The reasons for these apparently curious effects
will be detailed next month and next month's
PracTicAL TELEVISION will also give a further item
in the Test Case series.

SOLUTION TO TEST CASE 40
Page 285 (last month)

Although the resistor to h.t. plus at the ‘top of
the brightness control was found to be up in value
the positive voltage with respect to chassis at the
grid of the picture tube was still little more than
about 40V at maximum brightness control setting.

Further investigation showed that the wvision
interference limiter is part of the brightness control
circuit in the Philips model 1757U. Subsequent
tests proved that the irouble was in fact in the
limiter circuit. The control itself was open-circuit
and the limiter was biased well away from its
conducting condition. .

Replacement of the limiter control restored
normal brightness control and limiter’ operation.

Published on the 2 of each month by GEORGE NEWNES LIMITED, Tower House, Southampton Street, Landon,
8 rd: and London, Sol

in Engiand by 'I'MOUOHS LIMITED, Idla,

ford 0
sia) LTD. Subscriptiod rate Incladiug postage fof one year: To any part of the World, £1.9.0,
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MISCELLANEOUS

Practical Television Classified Advertisements

RATES: 4/ line part
(hereof. uver g:- nu. v\or(ls "t um-.
No. 1= e

AERIA
BBC2 Mase Ficting ID Elemene 357-
BBC-ITV § Elemeat Plus Dipole 3774
All brazk-l: in stock. Co-ax 8d. and

1/4d. yard
FLUGRESCENT FITTINGS
4fc. Stove Enamelled 35/-. Sft. 3976 less
cubes. Plenty of cut price cubes stocked
and Bft.

H. CLAVTON (Elezt. Dept.)
25—27 Oxford Rd.. Windaor
. Windsor 62768

SITUATIONS YACANT
RADIO AND TV Exams. and Co u'b&
by Britan's finest humesludy Schoo!
Coaching for Brit.1R, !* nud
Gulds Amateur's ce. R.T.E.B.,
P.M.G. ficate, etc ee brochure
lram British Nn(lon:ll Rmm

EDUGATIONAL

TY AND RADIO—AMIE
and Ouﬂds R.T.E.B.
;suu

166,
—FREE. BLET.
20 Wright'a Lane. dm

M Mach, AMIER. R OﬁY ud
Guilds, G. 0 E.. etc. Tech-
n.lcxa. Bor 'lbcn’xlz_%lomsz for o}ﬂah pay

and  seours y
For :ctul-i

P Hahcmer
age  handi
{Dept.  Q71K),
London, w.a.’

1’13K)

exams and eou.rbes m

ineering,
eic., write for 156-
FREE. B.IL E.T.,
M Wright's Lane,

FOR SALE
METAL RECTIFIERS

RECTIFIERS—CONTACT COO] °oLID

LiRANIN2 (FCIOL) fype 250 v. 950 mA 13/8,
KC1 13/-; PCil6, m 1aunu(mn sec Silloon.
RE—FIN

Fagivs: for BN 918 Rus e jLadom 10j8
uAae. .- Man 1
14434 R b i

RECTIFIE

lm.mzrm from 3%/-,
Stamped envelops for full latest selection and
bargaln

DURHAM SUPPLIES

176 DUREAM ROAD

mee. Box
vorthvaianty must

he
Advert. lem(-m
Mitnger T cticai Tetevigon .
Tower libune, Southampton Strect;
London W.C2,

April, 1966

SETS & COMPONENTS
(continued)

' TV SPARES

WANTED

Fully Guaranteed Makers Parts
Teleph orders sent same day

NEW VALVES WANTED .+« EY5L,
PLBl, PCCS:

PCP! 2,
PCL83 PY81, RID. '30P19, 025 etc.
Best_cash prkﬁ turn RHAM
SUPPLIES, Bo:ld Brad-
ford 8, Yor
SERVICE purchased, |
g‘_L\(ILTON RADIO estern Road.

Leonards, Susses

Tape Recorders and Walches.
Tools, any quantity. S. N. WILLETTS,

| 16 ew SKHG . Bromwich,
S(nl!.s ‘Tel. 2362,

of with instr. resistor-sondenser. I

TV SPARES,
Parts. Tek

DAMAGED AVO METERS WANTED,

Models 7 and 8. Any .condition. An)'
gu:mllly HUGG] LTD.

WSON ‘wm, West Croydon

PoDulnr Brand New
amford House 538
eat Horton Ro: ad, Bradfor

TEGHNIGAL TRAINING

CITY AND GUILDS 1Elechlcll ew)

on ** Satisfaction or Refun
terms. Thousanas o e, or
u-rsgmtn all

de“m of i:le cr :f Ting,

C TieH &¢] g
Flectrontcs, ation.
etc., send for d“-paie hanﬂbook -
FREE BIET, ) 29
Welghts Lane, London W.a.

| Line Output Transformers

Alba 34 ecc., 47%. Bush Vs, 79/

Ekco 221-311,

Flrranu. “r2r3-7er3.

316350, 700

-559/759 701 Pye VT 17 etc., 65%-.

Any other make or model supplied
Scan Coils from S§/-,

Some used parts available.
EKCO-FERRANTI SHROUDS
1716 each. P. & P. I/- each.
Open all day Saturdays
Terms: C.W.0. or C.0.D.

Posc. & Packing

BROCKLEY TV
8 Brockley Cnm :  London, S.Ed4
C.5. M.O. DEPT)
7e/eghane. TiDeway 3394
CALLERS WELCOME

| TELEYISION TUBE BAAGAINS,
| Brand  Dew pegunned and iy
lested, with. guaraniee

years, 12" to 177 70°

and . - 17" to

Please s

'El
[ Br ad(ord r LTD

SER.VIO!'S
“Road, 3.

VISI
ﬂli B.uker

SETS & COMPONENTS

BRAND NEWTUBES Year’ lftqll
CRMI24, MW31/74, e

AW36/80, CMEI402 ... ‘0’-
AW43/80, 88, MW43/69, ete. ... 11576
AWA47/90, 47/9), CMEI90), 2,3 140/

Also 2iln., 23in. twin panats. Cee axtra,
Comprehansive lists, valves ctc., free,
P. BEARMAN, & Potters Road,
New Barnet, Heres. BAR 1934,

OLYMPIC ¥l TV. S.AE. for itemised
price list. JAX ELI EC'I'R»O ICS 18a
Rumbold Road I-‘ulhzm SW.

Xully grid. Makers'

VALVE CARTONS at keem prices.

d 1/- for sample and Lst. J. &. A,
BO KERS, 752 Godwin  &treet,
Bradford 1.

HAMMER]
HAMBER nﬂ'snn pusH Jant rep

up to IOI- 1

Blue, Suver or Melallle Biack,
Return of post vervice, Mo. to Fri,
o Jour eomponeat shop. of direct troms the

m(nau SPECIALITY PAINTZ (PD)
Miokley Squre, Siockseld. Sortsumbechad
Phone: StockateRd

g Ot;\y Parade, Main Rd.,

aul Cray, Kent, Orpington

NEW MULLARD 8Y100!
WITH 25 ohm Resistor ° o1
ALSO New EF80, PCF805, PC97,
PCF801, stc. /- NEW 12 in. cubes 5071

M/8 E. JOHNSON

[  fank Avenus, Mew Barn
#1ai Oniy}

TUBES, AERIALS VALVES

U.EE. sertals, Bands I I & n acrials-
U.H.F. ~transistorised boos LT.V.

. Quotal

1al cable, fluorescent i

all at specia] pnces o the trade %ot Home
Engineers. S.A.

G. A. STRANGE

BROADFIELD, NORTH WRAXL
or, Chippenham, Wilts, Te). Marahfleid 236

REBUNLT 'I’V TUBES;
guarantee, £4,
London uea-
N.G.T. ELECT!
3360.

24 monthe

STOP

FULLY GUARANTEED LO.P.T.
EWIND:

We can rewind ALL makes except

Oil Filled or Fully Encased type
A faw of the types are listed below.

*  ALL AT 50/

PHILIPS 1768 to I7TGI00 etc.
STELLA 8617 to 1007
Abave types should be
PYE V4 to 700 etc.
Also Frame Output Transformar Rewinds.
S.AE. Enquiries P &P. 4f-,COD. 6/
WITWORTH TRANSFORMERS Ltd,

26 Al Saines Road, North Kensington

w.ii Tetephone: BAY 5071,

xinl completa,

R R R R NS~
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TRLEVISION TUBE SHoP

The
NEW TUBE Specnallsts
AW36.20, 21,
AW36-30

AW43-30
AW43.33, 4397
Awa7-90, 91
AWS53-30
AW53.33, 53.39 |
AW59-70, 59-91
C143M, FH
CI73M, FM, HM.
CITLM, PM, SM
C2IHM, SM, TM .
(MEI4D2 ..
CMZ1702, 1703
(MZ1705
CMEI901,
CME2I0I
CRM93 .
CRMI24 .,
CRMI41, 2,
CRMIS2 ..
CRMI53 . .
RMITI, 2,3 ..
CRM211,212 ..
MW6E-2 .
MW22-16
MW3I1-16, 74
MW356-24, 44
MWA43-54, 69
MW43.80
MWS53.20
MW53-80 | .
14KP4A, 141K .
171K, 172K, 173K,

1903 .

Manufa:turers Repro:essed Tubes
available at £1 each less than
the above prices.

All tubes tested before despatch
and guaranteed for 12 months. |

CARRIAGE 0/, via B.RS. or|
15!. vla passenger train. Add 2/6|
for Comprehensive Insurance.

TERMS £2 down {plus carriage)
balance £1 per month. |

Midland Stockists :—

Amateur Electronlcs Co.
240 Lichfield Road, Aston,
Birmingham.

THLEVISION TUBE SHoP

48 BATTERSEA BRIDGE ROAD |
LONDON S.W.I1. BAT 6859
JUST ‘SOUTH OF THE BRIDGE

OPEN SATURDAY UNTIL 4 p.m. | (Quantity discount)

Proctical Tel

o

Clossified Adverti: 335

SETS & COMPONENTS
(continued)

SETS & COMPONENTS
{eontinuedJ

R. & R. RADIO & TV A POST FREE BARGAINS
SERVICE Fec'aimed valves
T Dol DB i B
] | Bt 4R 8LL 39
44 MARKET STREET AR S ) W
. POLEY 19 T41 - 8] 518
BACUP, Lancs. Telephone: 465 B Horo o ut R | 3
6F1) 46 PYI2 & | 30PIZ 5. o iy B A
6K25  10/. | 6FIS §f- | 6LI8 46 | graa 29PLEs 8- [UBAL :56 o2 a;v
6/30L2 S 6Udge  S'- | 9aW6  SI- | RPw  walPLuc  e/3Uzsl 3 i0F1  1f
EBF30 S/~ EB9| - | 6F1 2/6 | EFRS 4 PLAL  4/8UPSE 2. 10P13  4)-
EFS1 206  EBFS9  S)- | EFe0 116 | BLsz  ABPLE  26UCH? 3)-10PLs  di-
ECCe2 4- | Ef8s S | ECLWO 4 |wric yurva 1alds 3 i
093 sl EYEs 4o J0PST G-l Kmm o werxm  gewer  yewel 3
0PLY st | J0P4 716 | PLIS 716 | KTwas 3lbva  sempls a - 20 3=
CCo4 /- | PLIB 6. | PLBZ 40 | KTZey eFl  3j-sopi2 309
PCL83 5~ PCF0 4. | PY8) s | 1-iPYB1  InleRIs 36 30ks 4.
PLBS . pLal s { 301 & | EFS0 S/-dox RCL8O 12/- dos. PCFB0 18/- dox
PZ30 s PYal M6 10P13 sie ER9L b/-dox. PYSBZ 1%-daz. PLS3 18/~ doz.
10F I~ UBDI 76| 20F2 516 Callers Walcome
10P14 - LALONI §- | 20P5 o6
000 2. 20U 5. | 30ps s A.l RADIO COMPONENTS
30FLI 676 | 20P) %6  PYs2  §/- | 14 THE BOROUGH, Cancerbury, Kent
Post 6d. per valve. Three or more
! * HEATHKITS " can now be seen In
post Iree. Ex used Equip. %;ond’:)n nndD ura(:f-xlgwd on nﬁ;' Free
rochure. CE-
Turret Tuners ex TV as removed, | \igNTS LTD., 136 Hamilton Road,

8/-, post 2/9. West Norwood. S.E.27. GIPsy Hill 6:66.
Line output transiormers, scan
coils, etc. State make and model
No. with all enquiries.

Fireball Tuners, as removed 14/6.

| GUARANTEED

TAPE

By enormous purcha:

ideat for any racorder.
World  Famous _mak
PRICES  SLASHED,
APPROX ~ HALF  PRICE
we can offer you fully

Post 2/9. tensilised Polyeste/Mylar and P.Y.C. tapes
Metal Rectlfiers, finned type |of Identical HiFi e range recording

Sharaciatighics [a3¥ (on) grade] tages Quality
control manufacture. Not substandard in any
wa; TRY Cne for YOURSELF, THEY are
YﬁUI.' WORTH A FEW MORE COPPERS.

5/- plus 8d. p. & p.
Ekco Line output shrouds, 8/-
incl. post,

i i STANOARD PLAY OOUBLE PLAY
TV chassis 25'- incl. post. [ Fiiiat s IR 300° -
Reclaimed Tubes, MW43/69, 43/ ;: 300° P 600° ny.
I o @0 e 5T 12000 ISk
80|AW43/80 30 carr. 10/- G.B S %0 e s 1800 e
onty: |77 a0 ive 724000 270
LONG PLAY mPLE PLAV
225 21 4 3
C.R.T's REGUNNED. 8in. to 19in, [4°  450°  Sf6 & 120" m-
£4 155, one 3ear Eunrulg.. Carr/ |5 900 1076 537 2400 34%
Ins i5s .0. MIDLAND TV. Har- 537 12000 13- 77 600" 44
oury, Le;unman Spa. 177 1800° 1are

QUADRUPLE PLAY
' 600" W

Poxtage |- per reel.
Post free and less 5% on thre,
Trade and quantity snquiries waltomarl

TECHNICAL TRADING CO.

All Mart Orgers (0 Brighton Piease.
Devonlan Court; Park Crescent
Place, Brighton 480722, 67606

150/352 Fratton sioad, Portsmouth 12014
12 Ease Stroee, Souﬂumplon 258

THIS MONTH'S SCOOP!
fa c.2ar
new CRMI53 mazoa
£3.13.8 pus carriage

TELEVISION TUBE SHOP
48 Battersea Bridge Road, S.W.II

GENUINE BRAND NEW TUBES!
2 YEAR GUARANTEE (leading manfrs.)
Space pracludes full tist but representativa range herewith,
Large stocks, carriage |07,
TOP QUALITY. WHY BUY ORDINARY REBUILDS?
CRM.124, MW3I/74 .
AW38/80, CME402, MWI6/24, MWI644’
AWAY/80, 88: MW43/80, 43/69, CRMIT3, CMEIT03. I73s
| AW47/90. 91, CMEI 02, 1933
CMEIS01. AWS3 88, 9. CME2I04, AWS3 80, MWS3.20, $3.60
ALSO 19° and 23" TWIN PANEL TUBES, €10 & €13
Send for free full tube and valve list
Technical advice available.

PHILIP H, BEARMAN

6 POTTERS ROAD
NEW BARNET, HERTS.
Telaphone: BAR 1934 7873

B0 B
MWl
e5mos
ooaai

immediate despatch

STOP PRESS!

30P19 117.

2TOP PRESS |
PLBI 66
(Quanuity discount)




Practical Television

CLIFF-HANGER APRIL 1966
Stca the halcyon days of the 1950’s, when they VOL 16 No.187
literally “never had it so good”, television manu-
facturers have been fighting an ever-stiffening bartle  THIS MONTH
against commercial difficulties often not of their own
making. Apart from seasonal and transient setbacks, 1 eletopics 292
which are expected and can be catered for in planning, | C Picometer
the industry has been faced with diminishing sales, by M. L. Michaelis, M.A. - 294
more intense competition, higher manufacturing ’
costs and—worst of all—the eroding effects of A.F.C.Part2
unhelpful Governmental decisions. by S. George 299
The tual vacillations and evasions sur-
round.ingpe n?n)icor issues on broadcasting have resulted DndetneachichelDipole by | . 302
in a highly depressant effect on what should be, and YECOres
could be, a very buoyant industry. Indecision on line  Faulty Inductors .
standards, colour TV and the future of wh.f, by F..A.-Grindthorpe 304
coupled with restrictive economic measures, has
reduced a lively industry to one fighting for survival, Old Time DX-TV 307
Retail shops are hard pressed and continue to close d
the shutters. Manufacturers are under pressure and High Tension Short;y Y.D.Capel 308
continue to lay off workers. Development engineers
and technicians are frustrated. Rental companies TV Terms and Definitions :
have been hit by Government economic policies. In by Gordon J. King 312
the dark regarding vital issues, the industry cannot
plan production programmes or finance development CoFTrltnem-Caused Alignment
in the best possible way; designers leave the country s by G. R. Wildin 315
and manufacturers lose out on export orders. ¥ & g
As if the cumulative effects of these factors were DX-TV
not enough, we now hear that the long awaited White by Charles Rafarel 318
Paper on the future of broadcasting (now postponed
until after the General Election) contsins further 'eet the Setmakers Part 3
gloomy prospects for the future of the television by P. Westland 320
industry as well as for viewers. Trade News 325
It now seems that the prospect of a fourth channel
(ITV-2) is indefinitely shelved. And, although, at Servicing TV Receivers—Defiant
last something has been said on colour it is all very ~ 9A30 and associated Pageant
half-hearted and unsatisfactory. Four hours a week models
of colour on BBC-2 only at the end of 1967 is not by L. Lawry-Johns 326
news likely to set the crowds cheering and get the
banners waving. And the PMG, despite stating that -e¥vers to the Editor 323
his committee has recommended PAL, has adroitly  Your Problems Solved 33l
left the door open on this vital issue. Test Case—dl 333

So, despite many words, the Cliff-hanger serial
i The television industry will no doubt
survive, but will it flourish ?

OUR NEXT ISSUE DATED MAY
WILL BE PUBLISHED ON APRIL 2ist

All correspondence intended for the Editor should be addressed to- The Editer, “Practical Television”, George

Southampton Street, London, W.C.2. Phonae: TEMple Bar 4363. Telsgrams: Newnaes Rand London. Subscription rates, includ

295, per to any of the world. © Georga Newnes Ltd., 1966. Copyright in all drawings, photogra)
"Prmp" ‘P‘l:‘ i rmr?od @ countries signatory 1o the Berne Convemsion and the V.
or-mitations of any of these are therslors axpressly forbidden.

Newnes Ltd., Towar House,
ing postage:

and articles published in
5A, Reproductions
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SERVICE SHEETS

SERVIOE SHEETS 175,000) ‘IA c:u:h
Callers” welcome. ALWAY: PEN.
§ South Street, Oake-nshlw Bnd{ord

SERVICE SHEETS R.B»dh TV, 5,000
15 A.E. e’naulrleﬂ
m MAudlmd Bk.. Prestor

SERVICE SHEETS
For:afl makes of Radio and Television—
19254965, Prices from 11-,
Free fault-finding guide with afi Servics
Sheets. Pleass send S.A.E. with enquiries.
Catalogua of 6000 models, 176.
All typss of modern and obsolate valves.
Radic and TV Books. S.A.E. tises enquiries.
HAMILTON RADIO
Wastarn Road, St. Leonards, Sussax.

STATE MODEL No. Radio t/8, TV
DARWIN, 19 George St.,

5 3 Hele

SERVICE SHEETS

4/- each, plus postage
We have the largest supply of Ser-
vice Sheets for all makes and types
of Radios and Televisions, etc. in
the country (speedy service).
To obtain the Service Sheet you
require, please complete the at-
tached coupon:

Name:

Address:

To: $.P. DISTRIBUTORS
44 Old Bond St., London, W.1

Please supply Service Sheets for the
lowing :

Make:....

Model No.
L TR ——

Model No.
(-1 CE M — -

Model No. .. RadiofTV
| also require new [966 List of
Service Sheets at 176 plus postage.
(please delete items not applicoble)
I enclose remittance of ......
MAIL ORDERS- ONLY (Apl.

. Radio/TV

... RadiofTV

PT)

Please mention
Television

““Practical

] when replying to
Advertisements

| w.C2.

PRACTICAL ‘TELEVISION

PADGETTS RADIO STORE
OLD TOWN HALL,
LIVERSEDGE, YORKS.
Telephone: Cleehnen(nn 2886

¥ Set Receiver, 4 Valve Battery SIH 68

mosg, Cliun cundmun 12/6. Post. 5/-
Set_ Hecol Blze, snor: "wave
Bn!mrv Het. qu 15/& PiP 5

500 Micro-Amp Meter Hrom 18 et Tx.

Ne: m Micro-Amp Meter from 68 Set Tx.
12/8 PIP 119,

| 718.

R
A il Holder, 5 Units Gctal
ﬁm B nrur Unit. CRI100. Compl
ew Boxed Tube mplete
with Two emall CRT Tubes VCRX393 and
YORXass, Plus 2 small valves ad O-1ma.
meter ays. removed, T, o
Recimimed Tubes, Six tiontny gusrante
Awaamo a0, 307 m\«!/m aw-
CRM142. 17/-. 12" Tabes

RMIT2 30/-,
T v.ubes erfect but with

l7l— each,
cet e
'mh gdmunm ®uarantee. Singls valves,
m 8- | 80T 8- | EFQ1 2/
PCCB4  5/8 | ARP12 1/8  GKT 14
PCF80 /6 | ECL80 3/8 6K8 2/~
PL% - | ECi 8. | 6V8 i
PLEL 578 ECc82 43
LVE LIST
Ex Equj pmenl. 3 months’ guarantee.
Sibgic Valben Fove. Ja.

5/- | 6F14
2/- | 1002
2= | 10P13
4- | 10PI4
8/~ | 20D1
3/- | 20L1
3 | 2P1
5/- | 20P3
16 | usol
1/8 | U3w
4 | Usol
5/~ | Wa1
5/- | Uz
s | Uzsz
1- | U

Sgecin) Offer. Bush TVS6 17- 130
il ts In wood Wiy order Attod it mzn
‘ablnet condition (alr,

/11 or 20/- per doz.
Sror,

mmle- 4 TOP ¥rade. No duds 3/ per doz.

Pl'rlc('l s»enker- removed from T. ¥ sew.

a 3/~ Goodmans
ound, 3/e anps 5° Round.

L
3i-. Plus PD". on any Speaker 2f X
P-nnu 8 Round Speakers, 8 for 20/~ Post

KEY BOOK paper backs
HI-FI AND AUDIO

by A. T. Collins

Modern Designs for the Ama-
teur Constructor. High Sensi-
tivity Amplifier. Two-valve
Pre-amp and Equaliser, Mains
Gramophone Amplifier. Out-
put Transformers and Loud.
speakers, etc.

SIMPLE RADIO CIRCUITS

by A. T. Collins
A Complete "Build Your Own
Radio’ Guide. Simple Mains
Short Wave Receiver, Med.
ium Wave Transistor Recei.
ver, Dual Wave One-valver,
etec.

3s. 6d. each from All Book

Auirhead l‘uu»rn Slow. Ml;llun Drives, 'n

April, 1966

| ANYONE CAN AFFORD THESE
NEW JOB TRAINING COURSES

NEW. No. 500 RADIO AND
TELEYISION COURSE 75/-

Here at nst o your opportunity o gwa a most com,
picte courve al s very modest oost! Thls expanded
Courss which mow ncludes teismeion as web oe calis
Fepalr trainlng cunld get Jou atarted oo & whole

of the courve was ORIGINALLY
Imuwrm Y THE RADIO TROHNIGAL
TITUTE, 'hlle the Television Bervicing Course
hA- formed the basia of lnatructivn provided by one
of th world's largeat televisivn and elwctros

lemwon by leston with wee cuurves casting
> much!. You eave Lecanse

H
H
.
§
s
g
Z
H
£
J
§
g
1

ou may not need.

Tl IeDeoms ke andamroiaiy cles s
1 the beetaner. woue Oibes Iessans

will give you the
practical = ol an expetlt
The aew 500 Radio & Televurion Course consists of
of tnge

ruenon. hundreds
ns. We posiively guiraniee thet you
e eveed of your money refunded:

NEW. No. 600 RADIO-TELEYISION
ELECTRONICS COURSE 85/-
This b bl vaiue o home tranlog. Sim
etaiis to the wbore courre
B mal

nndreds of ijustrat
1 the ‘nsual vabjects phos Kadr
Utrealts, Electropic
I, T

dermicing Printed Circutts and many
Items. This course Ve yuur fnt atep into the

ing world of eleetroniea:

fons,
e

log Vo cotie St abetbisds . Thousmars ot
of thhy m-'ulnu h.n takeD this course nnl cmuyt\l
overy minyte

of
bt Bl | 15

UNCONDITIONALLY GUARANTEED TO
GIYE COMPLETE SATISFACTION

Any course be 7 within
10 dnya post-paid o ull etund o crei o e pare

. Why ot gou? Clp this
ow!

otter u

T coste which we pas bac]
you. Bt vou must el onab at e tin of e
10 get thiy apecial

# ¢ © o FREE TRIAL OFFER * * * *

PAY ONLY 5/- per week if you wish,

To: SIM-TECH TECHNICAL BOOKS DEPT, F.5.
Gater's Mill, West End, Southampton, Hauts.

[ Pieasc send the courses T bave circied.
No. 500 No. 600 No. 400 No. 19
It pot deligited | cuar return any

rhbuul further ‘biigation en w3 pars: Othersbe 1
wii) juag pric or 5j+ weekly (104~ fort uyy
2 then

commeneing
Timover 21 1 yeadh of se. G iiies T2 paseuts sbounl
ilace order,

enciose cath 10 the sum of &

i undersiazd you wil refund ton
money if | am aot 100% satis-
Sed 430 T reviars the book withe
in 10 days.

Plesso wnd we the free book(s) | have ticked
Qucilloscope Book  Electronlc Gadgets Book
Trausisior Book Eadio Iostrument Book

Name

or, in case of difficulty, 4s. each by pusl
from George Newnes Ltd., Tower
House, Southampton Street, London,

NEWNES
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PRACTICAL TELEVISION i,

RE-VIEW!

REBUILT TUBES!

You’re safe when you buy from

SURREY. Tel.

* Each tube is rebullt with a completely
new gun assembly and the correct voltage
heater.
HERE IS WHAT YOU
* Each tube comes to you with a guarantee PAY:
card covering it for a year against all but )
beskags: 12in. .. .. £4.150
Each tube is delivered free anywhere f
* in the U.K. and insured on the journey. Hin. .. e £5.00
. i o e 15in. . £5. 5.0
* Each tube is rebuilt with experience and
know-how. We were amongst the very 17in. ... ... £5.5.0
first to pioneer the technique of rebuilding "
e 19in. ... .. £5.150
2lin. ... ... £1.5.0
RE-VIEW ELECTRONIC TUBES | con o cheque wie
order, or cash on delivery

237 LONDON ROAD, WEST CROYDON,
THOrnton Heath 7735

—Discount for Trade—
Old Tubes Purchased

BBC2, TV, RADID & TAPE REC. SPARES

UHFes BBCL Modify your sce to BBC2. 1955 to 1963 modeis
d. Manufacturers’ tunars, IF panals, stc. Send for free fists.
SPECIAL OFFER, Complote PyalBkeo UMF conversion kits e
cenar: cransistorised IF and T.8. panel. fitings, crcur, et Nw In
manafers cartons. Normally 18 Our Prica €8.10.0, post 3/6.
Can be used so convert ail makas S recaivers,
TRANSISTORISED UHF T new, €7.15.0, post 6.
v sIGNAL BOOSTER UNITS. Sonsaciom! | gain all scations.
cran types, LABGEAR (Pye) BBCI/ITA or BBC2 75/-,
PERDIO BACS 707, LABGEAR (Pye) MASTHEAD 105/-, Port free,
CRTs. Rebuile, nw guos, fully gasrancead 12 mongh, Mulard.
Mazda 147, 20° 110° 20/- axtra. Caliers only.
URE SUTrUT THANSFS, Popular types available. brand new
exact replacements fully guar. A selection which can be supplied
PHILIPS 1768 etc.. STELLA 8617 ete.

HARCONIVTISI (58, 166, etaer
GEC 1252, 1746, 1736 cances
KB Royal Star PVP/QVI

her models
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TUNER UNITS. Firebail, Pye Miniature, Incremental, wrrets,
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TAPE REC/CHANGER. Drive Belts, Heads, Pinch Wheels,
Sjers, Motors for mose British (fncl. WALTER) ind Continencal.
SALVAGED COMPONENT! arga selection for popular
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ENQUIRIES Invited, quotations givan. C.O.D. despatch avalable.
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(Caliers: 589b, HIGH ROAD {nr. Granville Rd), N. Finchley
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® RESCREENED
® RE-ALUMINISED

Regular buyers of Suffotk
and Midland, Tubes have

learnt to rely on their out- SUFFOLK TUBES LTD
i i 1/3 UPPER RICHMOND ROAD
standing quality. Every p/uvnsv RUCHMONC oAt
Tube guaranteed 12 Tel: Vandyke 4304/ 5267
qonchSAWlih’ provedipers MIDLAND TUBES LTD
formance and Reliability. 477/a53 OLDHAM ROAD
PRICES FROM £4.10.0 EACH MANCHESTER 10
The largest Independent rebullders Tel: Collyhurst 4412

in the U.K.

FREE 70AMBITIOUS ENGINEERS

=~ THE LATEST EQITION OF ENGINEERING OPPORTUNITIES

Have you sent for your copy? WHICH 1S YOUR PRM‘:“EM INCLUDING

ENGINEERING  OPPORTUNITIES BIECT? ToOLS!
i5.m FighiyinfarmBe 155-papeigtiiie ol L SULIE EﬁUlPMENT —ecen
the best paid engincering posts. It tells | Ttehasies) Pos., R dal e TR« TR RN
you how you can quickly prepare at home Civil Enginsering, tical Courses lor_beru: tromics Division of
for o i i i i i Radio Enci » Radio, T.V.. Electronios &-022.7.

ing., Ete. AM. .. City & VOW affrs yww

and oudines « wonderful range of modern | Avtomabis ot

real laboretory fraine
Home Study Courzes in all branches of Pradustion Eag., ing at with

practical equipmen.

Engineering. This unique book also gives . g
full dewils of the Practical Radio & Blec- | “romicm e’ 2

tronic Courses, administered by our B.L.E.T.
Specialist_ Blectronics Training Division— | GET SOME X % SCHOOL OF
the B.LE,T. School of Elecrronics, expluins | LETTERS AFTER Automation ELECTRONICS

the benefits of our Empioyment Dept. ind YOUR NAME!

e e Spalibler G ety | FOST COUPON NOW /|
promaotion in anc year. Sl POST COUPON NOW 7
AMLOE.
SAT' S FACT' o N o R A{éml. W Please send me your FREE 1S6-page

! ENGINEERING OPPORTUNITIES"
REFUND OF FEE Bse. (Writa if you prefer not ¢o cut page)

= e‘.‘"'[EaRxﬁ‘ [ ]

. & Guilds

e roinie 1hn yer oo [ Souam escaing | Gen. Cet.of Bducasion i
ias than £30 & week, sead for your copy of Eto.. et
“ENGINEERING OPFPORTUNITIES" oday FREE.
BRITISH INSTITUTE OF ENGINEERING
TECHNOLOGY @ ek
SUBJECT OR EXAM

(Dept. 301B), 29 Wright’s Lane, London, W.8 g That INTERESTS ME......... . | 3018

THE B..E.T. IS THE LEADING INSTITUTE OF ITS KIND IN THE WORLD
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EXPERIMENTAL COLOUR
TELEVISIOK TRANSMISSIONS

THE introduction of the sub-carrier frequency for the
experimental PAL colour transmissions had to be postponed
until Tuesday, March 8th,

dified

The new sub-carrier frequency accords with a recommendation |
agreed at a meeting in January of representatives of the European |

Broadcasting Union; it will be 4-43361875Mc/s, giving a line period
of 64-004S and a field frequency of S0c/s.

The characteristics of PAL Colour Television System used are:
Line Standard, 625-line standard “1”; Luminance Bandwidth,
5-5Mc/s; Subcarrier Frequency, 4'43361875Mc/s; Line Period,
64:00uS; R-Y Bandwidth, 1-6Mc/s; B-Y Bandwidth, 1-6Mc/s; Burst
Amplitud -3V peak-to-peak; Burst Phase, 45° clockwise from the
=—(B-Y) axis for +(R-Y). 45° anticlockwise from the —(B-Y) axis
for —(R-Y); Burst Position. as for NTSC (back porch); Field Fre-

quency, 50¢/s; Switched phase line-by-line, R-Y axis.

"P.W. AND P.TV. FILMSHOW

FRIDAY, February 4th, was the date of the P.W. Filmshow, Once
again this year, the meeting was well attended by readers from
all parts of the country.

In the absence of Mr. Stevens, the Editor, Mr. A. T. Collins, the
Managing Editor of the Practical Group took the chair. After his
opening speech. Mr. Collins introduced Mr. Ian Nicholson, of
Mullard Ltd., the speaker of the evening. i

Mr. Nicholson then introduced the first film, entitled * Electro-
magnetic -Waves—Part 2 ”. After this film there was an interval of 25
minutes during which refreshments were served.

During the second half of the programme Mr. Nicholson gave a
talk on Servicing Transistor Receivers. After this, there followed a
film entitled * Thin-Film Microcircuits ”. The evening ended with
a question and answer session during which Mr. Nicholson answered
questions put to him by membzrs of the audience.

TELETOPICS

| Mazda Picture Tube
| Reinforcement

l\ AZDA have  introduced
{ CMEI1201, the second “ Gold
Star ” c.r.t., for the mains trans-
portable TV market. With a stan-
dard 29mm neck, 110° deflection
and 6-3V heater, the new 12in,
tube is the first British made
tube to use a new simplified form
of bulb reinforcement which dis-
penses with the need of an
additional implosion protection in
front of the tube face. This
method of bulb' reinforcement is
called Mazda Rimband.

Transformers and
Chokes from Parmeko

STANDARD range of trans-
formers and chokes has just
been designed by Parmeko Lid.,
of Leicester. in conjunction with
leading semiconductor manufac-
turers 1 an effort 10 speed up
development projects and to mini-
mise costs of small guantity pro-
duction runs. It is anticipated that
many designers and engineers will
now be in a position to select
from a standardised range, with
consequent saving in time and
money. For projects requiring
components out of this range,
Parmeko can offer design and
manufacturing facilities covering
sub-miniature to 15kVA designs.
All units are fully vacuum
impregnated to give adequate
pmt)e,cyion in varying humidity

The photograph depicts a smalt tion of the audi

-
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TV SOCIETY DINNER - BAIRD 40th ANNIVERSARY

N the sitc where John Logie
Baird gave his first public
demonstration of television on

January 26th, 1926, the Tele-
vision Socicty recently held a
dinner to mark the 40th anniver-

MINIBOOKS
FROM MULLARD

“PR[NCIPLES OF ELEC-

TROSTATICS ” is the title

of the first in a new series of

“ minibooks ” announced by the
Mullard Educational Service.

Based on the successful serics

M.P. SWITCHES ON PIP

'l‘HE first BBC-2 television pro-

gramme to be seen in Swin-
don was switched on by Mr.
Francis Noel-Baker M.P. for
Swindon, over the local Tele-
vision relay system this week.
Unutil now, Swindon has been out
of range of BBC-2. The pro-
gramme is being received by a
temporary . 80ft. aerial erccted by
Swindon Radio and Television
Relay Service Limited, but it is
anticipated that shortly it will be

receiv at Wanborough, where
the Company has a receiving
station three miles from the

centre of the town. This location
is about 900ft above sea level
and reception from there should
be extremely good. The pro-
gramme will then be beamed into
the town by a microwave link to
the central control station. Mr.
Noel-Baker visited the receiving
site at Wanborough and also
toured the various television relay
installations and other premises.
Thé switch-on took place in the
pnew studio which.has been set up

filmstrips and slides produced by
the service, the new books are
expected to become popular with
both student and teacher.

“ Principles of Electrostatics ”
is a 32-page book measuring
15cm. x 2lem. Its 13 sections
each cover a particular aspect of

sary of this great achievement.

The site, at 2la, Frith Street,
where in Baird’s crude laboratory,
members of the Royal Institute
and the press first saw flickerings
of what was to become the
world’s most popular entertain-
ment medium, is now &
restaurant.

Picture shows some of those
who re-lived that carly experi-
ence: (Left to right) Mr. W. C.
Fox, a Times reporter in 1926
who covered the original Baird
television demonstration; Mr. J.
Ware, a member of the Television
Society Council; Mr. T. Kilving-
ton, Chairman of the Television
Society Council; Mr. G. Cole;
Mr. J. C. O’Regan, Managing
Director of Radio Rentals (U.K2)
Limited and Mr. W. Taynton,
first man to be televised.

the electrification theory; the
gold leaf electroscope; capacitance
and capacitors.

Minibooks are available from
The Mullard Educational Ser-
vice, Mullard Ltd, Mullard

electr

House, Torrington Place, Lon-
don, W.C.l., price 2s. 6d.
(i di cash with

: 'ypical
arc: insulators and conductors;

<

i .

ED BBC-2 TV

by the Company’s Wired Services Division for demonstrating educa-
tional television and closed circuit television systems of all kinds.

The photograph shows Mr. Noel-Baker watching a video iape
recording of his opening address.




PICO

HE measurement of small capacitance and
I inductance values is a vital requirement for
efficient and systematic design work on v.h.f,
circuitry, video i » wide-band oscill
amplifiers, pulse circuits and a host of other modern
devices. An electronics design bench which is not
¢quipped with i ind i
equipment reaching down to a small fraction of 1pF
or of luH, tends to IimitLits operator to time-
et indsmi d d

when on -

more critical circuits. Q-meters and similar devices
used for making measurements on r.f. tuned circuits
commonly get down to about 1xH or 100pF respec-
tvely. A.C. bridges, if carefully designed, get down
to about 10pF on the capacitance ranges without
particular difficuity.

The most important range of stray capacitances
which requires measurement in the design of a wide
variety of modern equipment, is between approx.
Q-5 and 10pF. Simple a.c. br dges cease to function
in this range, for they can only operate correctly, as
long as stray capacitances are not confusing the issue.
It 1s the purpose of this article to show how a con-
ventional grid dip oscillator may, with the help of the
“LC Picomerer”, be ded for ad:
of the required low C and L ranges. A'g.d.o. with an
overall frequencv range of 150kc/s to 22-5Mcfs

dard | i hort i coverage)
1s required. However, 4 g.d.o. with v.h.f. range coils
up to 250Mc/s will be useful tor other measurements,
and can be utilised as long as its lowest range goes
w 150Kkc/s. :

The Principle o! {he G.D.O.

We will commence with a brief description of the
essential points concerning g.d.o.’s, so that those
readers who may not have handled a g.d.o. (or
£.d.m.) may familiarise themselves with its operation.

Fig. 1 shows the essential features of the con-
struction of a typical e.d.o. The circuit shown in (a)
is not necessarily meant to be a final design, but
rather illustrative of the principle. It ic seen that the
arrangement is a conventional triode oscillator circuit
in the same form as used tor a leaky-grid detector
stage with reaction. Here 1.2 is the grid coil, tuned by
‘TC2, and L3 is the reaction coil, fed via the reaction
capacitor Cl1 from the anode circuit. Cl is large and
the coupling between L3 and L2 tight, so that
oscillation is sustained at all tuning settings. C2 and

Designed

and

Described

by

Martin L. Michaelis M.A.

METER

R3 constitute the grid capacitor and grid leak of the
oscillator valve V1. C2 and R3 act as negative d.c.
restorer for the grid waveform in conjunction with
the grid to cathode section of the valve functioning
as diode. As soon as oscillation commences, C2
draws clectrons from cathode to grid on positive
peaks, until it is charged up to virtually the peak-to-
peak amplitude of the grid waveform. This is nor-
mally a large percentage of the h.t. voltage, ie. in
the region of 100 volts. C2 thus charges to about
100 volts d.c., or whatever the exact value of the
peak-to-peak oscillation amplitude at the grid. The
right-hand plate of C2 is negative. C2 discharges
so that the d.c. voltage is developed across R3 and
VR1 in series. As the grid waveform reaches each

HT4+200V]
R2
2000pF 1OKQ
v
EC92
2%
.' I— ——-
R3
Probe S6KA.
r£°_“ 2 [ microamme:
f {moving coil
H w2 meter}
] masiam | [ed
I 50,
13 [Ye,
1 Gy
'
'
L

QD-C
o | BT

Fig. 1—Clrcust of a typical grid dip oscittator.

positive peak, a brief pulse of electron current from
cathode to grid of the valve replaces the slight
charge which has leaked away from C2 during the
rest of the cycle, so that the mean d.c. current
through and voltage across R3 and VR1 correspond
to the peak-to-peak oscillation amplitude. C3 and
C4 provide smoothing across the lower section, VR1
track, so that a large (approx. 50 volts) steady d.c.
voltage appears across the track of VR1. A proportion
if taken from the slider of VRI1 to a sensitive moving
coil meter M1.

If the oscillator coil L2fL3 is coupled to any other
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external tuned circuit simply by being brought into
proximity thereto, then some of the oscillation energy
will be transferred to the external gircuit if and only
if the external circuit is tuned to resonate at the
oscillator frequency. The transfer of energy at
resonance means a corresponding reduction of
amplitude of oscillation, so that the meter M1 will
show a sharp dip to a much lower deflection at the
resonance point. Hence the name of, the instrument
“grid dip oscillator”.

In use, the g.d.o. is held in the hand after inscrting
the coil for the frequency range including the expec-
ted resonant frequency of a tuned circuit which is to
be measured. With the plug-in coil well clear of any
other objects, VR1 is adjusted to give a convenient
meter deflection, say about two-thirds, full scale.
The probe coil is then brought near to the tuned
circuit on test, and VC2 slowly turned through the
range. At some point, the meter needle will ‘sud-
denly dip indicating the resonant frequency of the
tuned circuit being tested.

A common refinement is to use a positive backing
voltage for the negative signal voltage across VRI
in conjunction with 2 much morc sensitive meter.
The sensitivity is then enormous, even for very
slight energy transfer. The probe coil may then be
moved much further away from the tuned circuit
on test whilst still obtaining an observable meter dip
at resonance. This leads to maximum accuracy.

Disadvantages

A di age of the conv 1 g.d.o. in the
form just described, as fur as certain applications are
concerned, is its high output amplitude of the order
of 100 volts peak-to-peak. The r.f. ficld in the imme-
diate vicinity of the probe coil is intcnse and appre-
ciable voltages must be induced in the tuned arcuit
on test before they represent a significant percentage
energy transfer for a positive dip in the meter reading,
Induced’ test voltages of this order of magnitude
were not objectionable in the days when valve-
operated equi was being designed and used.

The question .has become more problematic in
thesc days with widespread use of trahsistorised
equipment. This does not mean that a conventional
valve-operated g.d.o. will necessarily inject destruc-
tive voltages into istorised i That is
seldom the casc If onc avoids poking the probe coil
indiscriminately into a transistorised circuit. At 2
distance of about an inch or slightly more, very good

i ible. and induced vol

T are p g
are normally kept down to 10 volts or less thereby.
Since transistors are often coupled to a low tap on
associated tuned circuits, the actual voltages reaching
them will be harmless under these conditions.

Tunnel Dippers
Hand in hand with the advent of icohd
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measurements on tuned circuits containing voltage-
dependent  capacitive components—or, for that
matter, for measuring the barrier layer capacitances
of semiconductors in general.

As far as the LC-Picometer to be described in this
article is concerned, it is immaterial whether a con-
ventional g.d.0., a transistor dipper or a tunnel
dipper is used. If building or procuring a suitable
dipper at the same time as constructing the pico-
meter, it is advisable to choose a tunnel dipper if
desiring to make measurements of barrier layer

i directly on icond as well as
on normal and stray capacitances and inductances
of a non-voltage-dependent nature.

It may be of considerable importance in general
electronics design work to be able to determine the
barrier layer capacitances between any pair of elec-
trodes of a given semiconductor. This is, as far as-
the LC-Picometer is concerned, readily possible by
connecting the two electrodes (in series with a battery
giving the reverse polarising voltage for the operating
point in question) across the “X” terminals of the
picometer and taking a capacitance reading in the
normal manner describcd below. When a grid dip
oscillator meter is used to excite the picometer, no
readings will be obtainable for reverse voltage
operating points which are much less than the in-
duced amplitude. Only at high inverse operating
points of high-voltage diodes is the signal swing
from the g.d.o. negligible in comparison thereto and
some form of indication appears. This may still be
useless, however. The voltage dependance of the
barrier layer itance of all iconductors may
give “dragging” effects which cause the g.d.o.
reading to drop progressively over a wide frequency
range and then to jump back abruptly to a ligher
value at some frequency where capture is lost. This
jump point will be nowhere near the true resonance
point, since it rep the ) possibl
displacement due to dragging, before capture is lost
and the circuit returns to its normal operating point
which the g.d.o. is well past at this stage. Reduction
of coupling reduces the “dragging” range and the
extent of the jump, both approximating closer to the
true static value. But a clear reading may still not be
obtainable before the coupling is so weak that all
definite effects have ceased. Tests were made with
an $36 high voltage diode at the 120 volt reverse
bias point, and after a lot of obscrvations and judi-
cious extrapolation, a reading of about 5pF was
obtained, which is about correct for the nmamed
operating point according to the maker’s curves for
this diode. For lower voltages, no readings at all
werc obtainable with the g.d.o. for this or any
other diode.

‘This is no shortcoming of the picometer method as
such, but rather a demand for a low amplitude
dipper, such as the tunnel dipper, to excite the
picom when i di to !

4
at low voltage operating

circuits, other forms of resonance indicators operating
on the principle of the g.d.o. have been devised. The
first types employed transistorised oscillators to

points.

Now there is of course another simple way round
the difficulty. As long as no voltage-dependent
x 1ved f

cxcite the probe coil ar corresp y lower
amplitude, so that a much smaller injected voltage in
the circuit on test corresponds to the y
percentage energy transfer for a positive meter dip.
Still better are the modern dip-resonance indicators
using tunnel diodes as active elements to excite the

are , the method to be
presented in this article gives very clear readings
with any type of dipper. The only voltage-dependent
capacitors normally met with i most electronics
design, work are the barrier layer capacitances of
scmiconduc{urs. It is thus usually possible to
4. el

probe coil. These are much more ble for

the in order to the




