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‘LECTROPACK’
ETCHED FOIL ELECTROLYTICS

The Constructor depends upon the reliability of the components
he uses.  The fact that so many designers specify T.C.C.. Condensers
is evidence of their supremacy.

T.C.C. “ Lectropack ”* Dry Eletctrolytic Condensers arc robust
yet compact and employ ALL-ALUMINIUM non-corrosive
mternal construction. The range below is a useful guide to the
types available.

. Dimensions
Capacity D.C. Volts ‘ CR‘r“)rFelst ‘i in inches ] TS | List
wF. —— i M‘u M/A ———-1 Type No. | Price
| Wkg. | Surge | ax. M/ : L \ D ‘
60-100 | 275 | 325 450 | 4L } 15 | CE37HE | 16)-
60250 | . 530 41 i& | CEé0HE 28/-
| 100 -200 " " 650 4% i 13 | CE60HEA | 28/
100 350 400 450 1 2% 13 CE IO LE i3/6
200 " " 770 ! 41 \ 11 | CE3¢LE | 24/-
60 - 100 500 o4 13 CE 36 LEB | 23/~
60 - 250 560 ‘ 4% ‘ 12 CE 60 LEB-| 34/-
i 100 - 100 " v 550 4% 13 CE 36 LEA 264~
| 100 - 200 " 700 4% 15 CE 60 LEA 33/~
60 450 550 450 3% 13 | CE 38 PE H/ List 140c contains the
60 - 100 500 1 4% 15 | CE60PE 29,- extended range.

THE TELEGRAPH COMDENSER CO. LTD

RADIO DIVISION : NORTH ACTON - LONDON : W3 - Telephone: ACOrn 0061

A GOOD SET

deserves a

Mullard

long life
picture tube

Technical Service Department will be pleased @
1o send you Data Sheets descrxbmg any of the

following Mullard Long Life Picture Tubes:— / :
12 MW3I-74 i4” MW36-24 17" MW43-64 /

' MULLARD LTD., CENTURY HOUSE, SHAFTESBURY AVE., LONDON W.C.2K

MYM 262
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TELEVIEWS

TELEVISION REDUCES CRIME

ACCORDING to the Annual Report of the-
West Ham Probation Officer, television is
helping to reduce crime in London. The
reason adduced is that leisure time is being spent
less at the street corner and more in places of
entertainment and education.  This opinion is
expressed, of course, in relation to the number
of cases brought before the court in West Ham,
but we do not think that this applies to the
country as a whole. The gangs of so-called
“ Edwardians,” who are in reality thugs, are
on the increase. Their existence is said to be due
to poor home life in homes where there is not
the money nor the room for a television receiver.
Undoubtedly, television is changing the pattern
of family life. We think, for the better, but there
are those who for selfish reasons think otherwisc.
It is said that it destroys the desire for study and
that children neglect their homework. The
opticians imply that it damages our sight. The
theatres, cinemas and public houses claim that
the cause of their reduced and diminishing
turnovers is the obvious fact that people remain
at home watching TV programmes. Un-
doubtedly, TV is the cheapest form of enter-
tainment today, and the criticisms directed
They must,
however, be measured by the yardstick ~of
experience of the radio industry when it was
founded in 1922. Exactly the same criticisms
were levelled against radio but none of the
gloomy forebodings then made has been justified
in the passage of 32 years of radio. Gramophone
sales were to reach vanishing point, no one would
require a gramophone record, the theatres,
cinemas and restaurants would close up and
indeed one would presume from the jeremiads of
the time that radio was to be responsible for a
great national cataclysm. Newspapers feared
loss of sales and refused at one time to publish
BBC programmes. Experience has shown that
the sales of newspapers, gramophone records

and gramophones have never been higher,

although there was a temporary drop until the
novelty of the new form of entertainment had
worn off.  So will it be with TV. People will
become more selective in their viewing and not
as now look in irrespective of the nature of the

programme, merely viewing with the pride of
possession and unconcerned with the quatity of
the programme they are viewing, People will
make dates with their TV receivers.

TOOTH-PULLING ON TV
HE recent demonstration on TV of that
usually painful process tooth - extraction
was, in our view, an error of judgment on the
part of the BBC and in bad taste. Of course,
the raison d’étre of this part of the programme
was to demonstrate that it is possible by hypnosis
to extract teeth painlessly. Opinion is mixed
regarding hypnosis and we think that some
other form of demonstration would have suited.
It is true that in the particular case the person
concerned did not appear to suffer any great pain.
In America they have for some timec been
telescreening major operations. We hope that
that form of programme is not introduced over
here. There are those who feel that hypnosis
has yet to be proved. This is not the sort of
programme that British listeners require and we
hope that there will be no more of it.

“PRACTICAL TELEVISION CIRCUITS »*
WE have recently published, at 15s., a new
‘handbook of great value to all television
enthusiasts, especially those who build their own
receivers. The very first book on the subject, it
contains in its 288 pages, illustrated by 156
practical diagrams and photographs, details of a
number of highly efficient TV receivers, from a
midget 3in. tube TV, which may be built for £9,
to a 17in. tube receiver which may be built for
half the price of a similar type of commeccial
receiver. There are designs for an AC./D.C.
and a combined TV- and broadcast receiver. as
well as designs lor pre-amplifiers, spot wobblers,
E.H.T. generators, a Pattern Generator and a
Telesquare. Instructions for Building the Argus,
thé' Super-Visor, and other PRACTICAL TELEVISION
receivers are included. Builders of these receivers
will wish to have constructional and operating
details in this more-permanent form. The volume
is a companion to our “ Practical Wireless
Circuits.”—F, J. C. '

-
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NOISE—Internal and

xternal

A DETAILED EXPLANATION OF HOW VARIOUS FORMS OF NOISE ARE GENERATED
By M. Harknett .

HE many different origins of electrical noise
I are described with special consideration
given to the type of noise which limits picture
quality in [ringe television areas.
The most common forms of noise are listed below
and the origin of each will be described in turn.

Internal noise

Thermal Agitation

(or Johnson noise)
Shot
Partition
Flicker
lon
Current
Circuit

External noise
Man-made
Atmospheric
Galactic
Valve

noise

Internal Noise

Thermal Agitation Noise.  This form of noise
manifests itself in the very first circuits following
the pick-up device in an amplifier, e.g., the tuned-
grid circuit following the aerial of a television
receiver, or in the first grid resistance of an audio
amplifier.

Note : Where the word amplifier is used in the
Jollowing descriptions this can mean an
wudio  amplifier -or an  R.F. receiving
circuit, e.g., TV receiver. o

This noise is actually produced inside the tuned
circuit or resistance itself, therefore, nothing external
to the circuit can be done to reduce it, also this noise
voltage is followed by the full gain of the amplifier
and, therefore, determines the minimum signal level
which can be used.

For a clear understanding of this form of noise
the atomic theory of matter must be considered.
This theory postulates that atoms are composed
of one or more electrons revolving in orbits about a
heavier nucleus which has a positive charge equal
to the negalive charge of the orbital électrons.’

In a conductor these clectrons are not all bound
to stay with any one nucleus and one electron may
change places with another electron in a neighbouring
atom. Such electrons are called free electrons and
these exchanges take place in a random - manner
between all the atoms in the conductor.  ifa battery
is connected across the terminals of the conductor
these free electrons will change places in a certain
direction and in fact as they are negative charges
they will move in the general direction of the
positive end of the conductor. The electrons which
left their atoms at the negative end of the conduc-
tor being replaced by electrons from the negative
terminal of the battery. This flow of electrons
constitutes a flow of what is called conventional
current and which is in fact considered to flow in
the opposite direction to the electron flow.

As was stated previously, in a conductor with no
potential difference supplied lo its terminals, these
free electrons are in continuous random motion,
and since a movement of electrons constitutes a flow
of current, these random fluctuations of current

produce a random voltage across the ends of the
conductor, since it must have resistance.

The rate at which these free electrons move about
depends upon the temperature. In fact this velogity
is proportional to the absolute temperature. There-
fore, at absolute zero, i.e., at —273 deg. C., there is
no movement of these electrons, whilst at normal
room temperature, i.e., about 300 deg. C. absolute,
they arc moving at a very high rate.

The random voltage produced by these’ free
electrons contains frequency components of sub-
stantially constant amplitude spreading over the
whole frequency spectrum from zero up to frequencies
much higher than those used for radio communication.

The magnitude of this *thermal agitation.”
voltage is of the order of micro-volts and can be
simply calculated from the following formula which
is given for room temperature. :

130 +/R.B. volts.

1012 Where R is the resistance

of the circuit and B
the bandwidth.
This formula is derived from the basic formula,

Z Where K is Boltzmann’s

e=

e=1+/4 KTRB volts.
constant= 1.347 x 10-2%,
T—absolute température.

E.g., for a resistance of 70{2 at room tempgrature
preceding an amplifier with a bandwidth of 4 Mc/s:
%?2\/ 70 x 4% 108
2.2 uV.

From examination of the above formula we see
that the vollage depends upon the temperature,
resistance, and bandwidth of the- circuit.

The resistance term in the formula is not confined
to a physical resistance, but is the resistive component
of any impedance we are considering. For example,
the thermal noise developed by a condenser would be
zero as its impedance does not contain any resistance.
In the case of an inductance the resistive component
would be the winding and skin resistance at the
frequency considered. Thz circuit which  would
have the largest_ resistive component at radio
frequencics would be a parallel tuned circuit. At
resonance such a circuit would have a resistive
component called dynamic resistance given by the
formula :—

Rd=QXc ohms.

e=

Where Rd is the dynamic
resistance
Xc is the reactance of the tuning condenser.
Another important resistive term in the grid circuit
of an R.F. amplifier valve is the input résistance of
the valve. This is usually of the order of 10,000
ohms, and the noise power produced by this resistance
is about five times that produced by the same value
of resistance external to the valve. This is because
the effective temperature of this resistance is nearly
at cathode temperature and is usually considered to
be at five times room temperature. '
The bandwidth term in the formula is intcresting
as it is independent of centre frequency. This means
{hat the noise vollage -coniained in a certain band-
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width at the lowest radio frequencies would be of
exactly the same amplitude as the same bandwidth of
- noisc at television frequencies. - e

Note : The bandwidth term when considering a
receiver =iy the minimum  bandhvidth which
the noise has to  encounter and this iy
usually the LF. bandwidih.

Shot Noise.  This is noise produced inside the
vatve itself. The individual electrons striking the
anode arrive in an irregular manner. not in a con-
tinuous stream of one after the other at regular
intervals. This gives rise to a random current, and
hence a random noise voltage at the anode of the
valve. I the valve has a space charge, i.c., not all the
clectrons emitted by the cathode are immediately
drawn to the anode but leave a cloud of clectrons
round the cathode, then this tends to smooth out the
flow and reduce the noise. This is the reason why
pre-amplifier valves arc normally worked with a
low anode voltage,

Shot noise is of cxactly the same character as
thermal agitation noise, i.e., it is of uniform intensity
over the frequency spectrum. It can, therefore, be
represented by a resistance generating thermal
agitation noise. This resistance is considered (o be
in series with the grid of the valye assuming to be
generating no shot noise.

This resistance is called the cquivalent noise
resistance of the valve and is usually given in manu-
facturers’ catalogues of valves normally used in the
first stage of amplifiers. Typical values are 500 ohms
for triodes, 2,000 ohms for pentodes, and 20,000
ohms for frequency changers.

The more grids there are present in a valve, the
morc noisy it becomes due to the electron steam
dividing up between these grids. This form of shot
noise is called partition noise.

We can see from this that a triode is the best valve
to use in the first stage of a very low-noise amplifier,
¢.g., the cascode pre-amp which uses a neutralised
triode as the first valve.

To find the amplitude of the shot noise voltage we
mercly substitute the equivalent resistance’ of the
valve in the thermal agitalion noise formula,

Flicker Noise. This is noise due to random fluctua-
tions in the working surface of the cathode coating
of the valve. The amplitude of this form of noise
is only larger than shot noise at frequencies lower
than 200 ¢/s.

lon Noise.. This is caused by gases in the valve,
the electrons emitted fiom the cathode knock
clectrons off the atoms of gas, causing the atoms to
be ionised. Thesc positive ions driflt towards the
negativelv-charged cathode, thus upsetting the space
charge. This can be the reason for a valve becoming
noisy—due to the valve losing its vacuum.

Current Noise.  This can be very serious in low-
frequency high-gain amplifiers, e.g., tape-recording
amplifiers, and is produced in carbon resistances
carrying a direct current, e.g., anode loads. This
noise is produced by varying contact resistance

between the carbon granules and has the same origin

as the familiar hiss produced by a carbon microphone.
In this type of amplifier it is, therefore, advisable Lo
use wirewound or high-stabilily type resistances for
the anode loads of the first stages ; ordinary carbon
resistances cannot be used.
Circuit Noise.  This type of noise is not funda-
mental but can be troublesome and can be avoided by

care in construction and use of good components.
Poor valve bases and bad joints are probably the
most common offenders.

Valve Noise

All the common internal sources of noise have now
been considered.

In discussing thermal and valve noise only the first
stage was mentioned. This is because as long as the
first stage has a power gain greater than four (imes.
any noisc produced by following stages is negligible
in comparison. .

This is normally the case in a reasonably wel -
designed first stage.

It 1s modern practice to use a faclor called the
noise factor to signify the noiselessness of an amplifier
instead of the signal-to-noise ratio formerly used.
Obviously. the signal-to-noise ratio depends upon the
signal strength and, therefore, cannot be stated for
any particular amplifier unless the signal strength
is known.

N
HT+ \‘\
00y 0-i0OmA.

! k]
“00/ Receiver
o input

HT=

=

Noise diode circuit,

Incidentally, the signal voltage appearing at the

aerial terminals can be calculated from the formula -
- ¥Y=GxExh nv

Where G is the voltage gain of the aerial © E is the

field strength in micro volts/metre ; h is the effective

height in metres. )

The effective height has nothing to do with the
actual physical height of the aerial, which is taken
into account by the fact that the field strength is
stated at a definite height, usually 30ft.

The effective height of a dipole can be calculated
from the formula :

h = 2—% where J. is the wavelength of the signal,
For 50 Mc/s 7. = 6 metres. .
6 pa—
27
Therefore, at television frc.quenc}es, the formula for
the voltage at the aerial terminals simply becomes—
V=G EpVv
E.g., fora field strength of 500 yV/metre, and an aerial
with a gain of 6 db., I.c., a voltage gain of 2 times
Y=2 % 500=1mV. ) o
The noise factor of an amplifier is given by the
formula—
N=Signal-to-noise power ratio at output of ampli-
fier
Signal-to-noise power ratio at input of amplifier.
A lypical noise factor for a television receiver with a
good pre-amp is 2, or this can be given in dbs., ie.,
3dk

“h= I metre approximately.
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It is very easy to measure this noise factor using
one of the special valves called noise diodes (Fig. 1).

Under temperature limited conditions (i.e., all the
clectrons emitted at the cathode are drawn to the
anode leaving no space charge) the equivalent noise
resistance is given by the formula—

0.05 . .
Req.= 1 Where [ is the anode current in amperes.

The noise diode, is, therefore, a device which has a
variable eguivalent noise resistance which depends on
its anode current which, in turn, can be controlled by
varying the filament current, the anode voltage being
kept at about 100 volts to prevent a space charge
forming.

Note - The noise diode must have a tungsten filament
since it is impossible to work an oxide-coated
valve under temperature limited conditions ;
the cathode would just disintegrate.

To make use of the noise diode an anode load is.
used equal to the impedance of the pick-up device
which is normally fed into the amplifier. In the case
of a television receiver this would be a resistance of
about 70 ohms. The voltage produced across this
anode load is fed into the receiver in place of the
aerial voltage. The anode current of the diode is read
by means of a milliameter and the filament current is
varied by a rheostat. A microammeter is connected
so as to read the second detector current.

The filament current of the noise diode is first
switched off and the second detector current is noted.
The filament current is then switched on and
increased until the meter reads 409, more than it did
originally. This means that the noise power has been
doubled.

It can be shown that the noise lactor of the receiver
is then given by the formula—

N=201R Where ! is the anode current in amperes
of the noise diode, and R the resistance
of the anode load.

if 1 was found to be 3 mA and R 68 ohms.

20 x 3 x 68
===

Then N 1000

=4 approx.

External Noise

Man-made noise is well known to be due to electri-
cal appliances, e.g., hair driers, vacuum cleaners,
switches and car ignitiop systems.

1t is seldom that this noise comes in via the mains
lead of a receiver. It is usually radiated by the mains
leads of the interfering device. This is why a suppressor
should be placed as near to the electric motor as
possible. This radiated noise is picked up on the
aerial or down lead or in badly-designed receivers can
be picked up directly in the LE. strip.

When these sources are nearby they produce a very
distinct pattern on the sereen of a television receiver.
As the source of nojse is taken further away the
pattern of this noise metges into a background of
Gther man-made noise, and if a very large number of
these distant sources are present, as they would beina
town, then this: noise loses its distinctive pattern and
becomes random and almost indistinguishable from
thermal noise.

Atmospheric noise is due to electric storms and
manifests itself on a communications reg:ewepby a
distinctive crackling noisc. Atmospheric noise 1s

negligible at_television frequencies but can be serious

on the long wavelengths used for radio communi-
cation.

Galactic noise as its name applies is noise arriving
from the galaxies, it therefore varies in intensity hour
by hour. It is only greater than thermal noise in a
frequency range ‘between about [0 and 80 Mc/s.
Galactic noise can be the limiting factor, as far as
signal-to-noise ratio is concerned in country areas,
but as already stated man-made noise is probably the
limiting factor in towns.

Limiting Factor

At normal television frequencies, if a reasonabuy
good first stage is used, the limiting factor of picture-
quality in"a television recciver working in a fringe area
will be determined by external noise. It is therefore
useless to try to improve reception by -using very low
noise pre-amps., .., the cascode pre-amp, or to place
a pre-amp at the top of an acrial .mast, .because the
noise introduced by the ordinary pretamp will be less
than the random noise picked up on the aerial. Of
course, a very noisy first stage or very noisy pre-amp
can produce more noise than that picked up on the
aerial, but under normal conditions a conventional
R.F. amplifier circuit using a low noise pentode, e.g.,
6AKS5, will be more than good enough.

In conclusion then, provided the noisc factor-of a
television receiver is reasonably low the only way to
improve the signal-to-noise ratio is o use as an
efficient aerial system as possible, which means using a.
good aerial and erecting it as high as possible. )

New Emiiron Camera

THE BBC has placed an order with Emitron
. Television Ltd., for 17 latest type Emitron
television cameras and associated vision channels.

This equipment will rcplace some of the older
camera channels now in use and provide for further
expansion of the BBC Television Service.

The cameras incorporate the new Emitron camera
{ube type 5957—the latest development in the range
of Emitron tubes. The original Emitron—produced
in the same laboratories of E.M.[.—was the first
electronic television camera 1o be used in this country
and helped to launch the BBC Television Service in
1936.

Higher Definition .

The 5957 tube is a considerable "advance on
previous types @ ils features include improved defini-
tion and contrast range, complete stability under all
operating conditions, and absence of picture distor-
tion. It also features the traditional freedom of the
Emitron from dark haloes around bright objects.

Overall picture quality provided by these new
channels is comparable” with the highest photo-
graphic standards.

Modifications have also been made to the
mechanical design of the cameras lo ensure greater
ease of operation and handling in use.

They have turrets incorporating four lenses,
remote controlled light density filters and improved
picture monitors to simplify operation. The control
units also feature improved picture monitors.

Full technical details of the new Emitron equipment
will be released shortly ; delivery of the first channels
to the BBC will commence in.about 15 months,
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There
with
reduction
tendency for
the flyback lines to be more apparent whilst there
will be less change between brightly illuminated and

7P IAS on the tube opposes the change.
B are, however, two effects associated

this arrangement duec to the
in D.C. fevel as there will be a

darker scenes. It will be seen under the frame time-
_ base scction that the former point is taken care of.
Flyback lines are virtually eliminated by a special
circuit arrangement whereby frame flyback pulses
are fed into the tube biasing circuit and so arranged
that the tube grid is biased back to cut-off during
the fiyback periods and no flyback lines are visible.
The loss of D.C. component is not great and does
not seriously affect any artistic effects poriraycd on
the screen. In any case, by removing the need for
frequent rcadjustment the casy enjoyment of pro-
grammes is greatly enhanced, thus countering any
theoretical objections. This is the essence of sim-
plicity, but there are, of course, more complicated
~gating 7 A.G.C. circuits which have been discussed
on these pages before.  Whilst such circuits arc more
efficient outside service areas, there is, in the author's
view, no necd for them under normal conditions.
Even where aircraft interference is experienced there
is little that can be done to counter the out-of-phase
signals which arrive at the' receiver and cause all the
trouble, except to install an cflicient aerial. In this
connection, the X 7 variety seems to be particu-
larly helpful.

Vision Limiter .

A vision limiter of somc sort appears to be an
essential item in cven the quieter tocalities. Apart
from onc or two unorthodox tvpes, such as the
© black spotter,” there are basically two types to
choose from and one’s choice does, to some extent,
depend upon thc average intensity of interference
experienced. In Fig. 1 the cathode is connected to
the anode of the video valve and the diode-anode is
connected to a polentiometer (R7) across the H.T.

L

WENETIC REcEIVER

CONMNSTRUCTIONAL DETAILS OF AN

ECONOMICAL  RECEIVER  UTILISING
SURPLUS  COMMERCIAL  RECEIVER
COMPONENTS

i By J. Cook
(Contined from page 7, June issue)

supply. The bias is set manually by R7, so that the
diode is non-conductive under normal! pictuce con-
ditions, but conducts and virtuatly short circuits to
earth via C6 when interfercnce pulscs occur. The
chief drawback of this arrangement is that it does
not lollow the brightness level of the picture and. in
consequence, interference can stilt be fairly noticeable
in the darker areas of picture. The second choice
at Fig. 2 shows an arrangement whereby bias is
scl automatically and, thercfore, docs not suffer
the disadvantage of the circuit. The cathode is
similarly connected but a high value resistor (R6A or
R7A at will) shunts the diode whose anode is taken
to earth by C6A. This condenser is charged through
RO6A/RTA to a value determincd by the peak while
content of the picture but, duc to the long time-
constant of the combination, when interference
pulses occur and the cathode is taken negative. the
anode is unablc to follow and the diode conducts to
shoi+ cireuit the video output. The chicf disadvantage
of this arrangement is that the diodc does actually
conduct at all times on peak ** whites " : though this
i1s very slight, nevertheless som: debasement ol
picture quality is bound (o occur.

The author has tried both of thesc limiters and has
favoured the former, if for no other rcason than that
it is reassuring to have the knowledge that by manual
adjustment the picture quality will not be debased
if it is so adjusted as to have no cffect on peak
“ whites.” However, as mentioned above, the latler
circuit does automatically follow the D.C. level of
the picture and is probubly the best arrangement
when interference of a heavy and continual nature is
cncountered and some slight loss in the “ whites ™
becomes relatively unimporiant,

Sync Separator

The simple sync separator capable of giving
perfect results has not yet been devised, and once
again the design depends in varying degrees upon the
strength of signal received, degree of interference
expericnced and the accuracy of interlace desired,
If located in a fringe area with bad TVI one of the
more complicated types such as * flywhee! ¥ sz
separation might be justified. because the line tearing
experienced with the simpler types can be intolerable,
Bul under average conditions the single peatode
stage 1S quite adequate and, as used in this receiver
in combination with a multivibrator frame oscillator,
an extremely accurate and rcliable interlace is




56

PRACTICAL TELEVISION

July, 1954

obtained at the optimum setting of the frame hold
control. The usual diode linc pulse remover in the
integrator circuit to the frame oscillator does not
appear to be necessary and«has not therefore been
included.

An EF50 is used in this position but almost any
similar pentode in the same general category may be
used. Negalive-going output from the video stage
is coupled via Ri1 and C7. The series resistance R11
is important as it limits grid current to the valve
resulting in the removal of the tips of the positive
sync pulses which include interference peaks. This
provides more even synchronisation, particularly
to the line oscillator, which is especially prone to
trouble from interference. RI10 is the grid leak.
Positive-going sync pulses produce grid current
which biases the valve into cut-off conditions,
eliminating the negative-going picture modulation
and effecting D.C. restoration between cathode and
control grid. After amplification the locking pulses
are applied via a differentiator formed by R12, C9
and R22 to the screen of the self-oscillating line
output valve whilst the frame triggering pulses
developed across R13 are passed via the integrator
circuit comprising R14, R15 and C!1 and applied
to the frame oscillator via C17 and R44.

- Frame Timebase

The oscillator is a double triode (6SN7/GT)
multivibrator type, somelimes known as a ™ See-Saw ”
or ““ Flip-Flop ™ oscillator. The usefulness of the
muitivibrator arises from the fact that the frequency
of oscillation is readily controlled by an injected
voltage and hence it is easily triggered. It is, in
effect, a two-stage resistance-coupled amplifier in
which the voltage developed by the output of the
second valve is applied to the input of the first valve
and gives rise to sustained oscillations due to the
phase shift which occurs. Effectively, each half of
the oscillator is switched on and off alternately each
cycle, the duration of each part-cycle being deter-
mined by the time constants of C29, R43, R44 and
€32, R45, R46, Negative-going sync pulses are
applied to the grid of V6A 'through a potential
divider R43 and R44. Of the time constants, one is
made variable by making R45 a variable resistance
which functions as the frame locking control. Output
from V6B anode is taken through C28 to the grid of
the frame ottpul valve (EL33 strapped as a triode)
where the sawtooth output from the oscillator is
amplified and passed through the impedance matching
transformer T2 to the deflector coils. Any non-
linearity present in the oscillator output and in the
frame amplifier itself is corrected by operating the
EL33 at a point of its characteristic curve which
produces equal and inverse mnon-linearity and by
negative feedback, both of which are variable for
optimum adjustment. The advantageous portion of

the EL33's Eg/la curve is selected by a variable .

cathode bias resistor R39 and primarily controls the
central portion of the picture, whilst negative feed-
back applied from the anode to the input via C26
and variable R36 influences linearity at the top of the
picture. The negative feedback is particularly neces-
sary to offset the waveform distortion which is ex-
perienced in this, as in others, due to_the difficully
in designing a transformer possessing sufficient
primary inductance with reasonable economy. R38
and R37 are grid and screen stoppers respectlively—
probably not necessary—but fitted as an insurdnce

against any possible parasitic oscillation which may
set up. R31 across the coupling transformer (12)
secondary and deflector coil is included for the
purpose of reducing the line frequency voltages set
up in the deflector coil by unavoidable coupling from
the line deflector coil.

One of the unusual features of this receiver is the
employment of D.C. shift controls for picture
centring. When picture centring is effected by
physical movement of the magnet or focus coil, it
invariably means that the focusing device cannot
be aligned with the axis of the C.R.T. and provide
uniform focus. With the alternative method used
here, the focusing device can be aligned with the
tube and picture centring is effected by introducing
D.C. into the deflector coil, the polarity of which
can be varied by means of a centre-tapped potentio-
meter. This potentiometer has a voltage drop across
it due to the receiver H.T. supply flowing through it,
thus producing the one or two volts of bias which is
all that is required to deflect the picture by any
reasonable degree. .

Another feature associated with the secondary of
the frame transformer is the device. for cancelling
out the flyback lines on the picture which, as explained
earlier, are probably a little more prominent than
would otherwise be the case due to the slight loss of
D.C. component in the C.R.T. modulation feed
circuit. The amplified saw-tooth pulse is tapped from
one side of the frame coils as indicated, and introduced
into the C.R.T. bias circuit via the brilliance control

iew of the réar of receiver.
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" R28 causing the tube to be cut off during flyback
periods. Combined with this is a tube safety Circuit
which eliminates the residual spol on the C.R.T.
screen which might otherwise appear” when the set
is switched off. With this arrangemerit when the set
is switched of the H.T. voltage applicd to the video
stage (and hencc the cathode potential of (he picture
tube) decays very rapidly but because of the time
constant of C19, R27 the potential of the tube grid
decays at a slower rate and maintains beam current at
a sufficiently high value to discharge the E.H.T.
capacitor before the scanning voltages have dis-
appeared. At some inslant during this period the
vollage between grid and cathode assumes a value at
which grid current flows. This current is limited by
R49 and prevents the grid/cathode potential excecding
a value of 41 volt which is the prescribed value for
the MW3I/16 picture tube, |

Line Timcebase

Anmplified sync pulses [rom the anode of V3 are
applied via the differentiator circuit R12, C9 and R22
to the screen of the single valve (EL38) self-oscillating
line timebase seclion where the ncgative-going sync
pulses lock the oscillator, In this circuit the control
and screen grids of the EL38 function as a transitron
oscillator and TI(b) provides the necessary loading
inductance. An extension TI(a) of TIi(b), on the
auto-transformer principle, provides the E.H.T.
voltage from the high peak voltages which occur in
Tl(b) during the flyback period due to the sudden
collapsc of anode current at the end of each cycle.
Rectified by V3 and smoothed by CI15, some 7 to
8 kV. is supplicd to the final anode of the picture
tube, With coated tubes, C15 may be the capacitance
formed belween the exterior Aquadag coaling and the
interior final anode ; otherwise it should be a scparate
component. Of the two sccondary windings, Tl(c)
supplies the necessary heater voltage for the E.H.T.
reclificr, which is 6.3 volts at 0.09 amps., and T1(d)
couples the oulput from the line amplifier to the
deflector coils LI/L2. As in the frame deflector cojl
circuit, D.C. shift controls are incorporated so that

C Y~ wigth agjustment
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Fig. 4.—Wiring connections for line output transformer,
The transformer js Plessey Type SL7 (Part No. CP
72036/2). The earlier CP72036 may be found to have
tag 10 missing. In this type, the appropriate ad-
ditional comnection to tag 9 must be separated if the
shift controls arc desired. If shift controls are not
desired, tag 9 (and 10 if fitted) should be returned to
chassis,

the picture can be centred horizontally by means of
the variable bias control already described. Strictly
speaking, this particular feature is a de luxe item
and may, of course, be omitted if it is desired to
keep to the ** no frills ™" lines of the rest of the receiver.
A separatc winding is provided on the line trans.
former for the control of picture width and the
inductance of this is variabie by means of a plunger-
operated iron-dust core.  Part of this variable in-
ductance is shunted across Ti(¢) to form a variable
load to balance the eflect of adjustment of width,
which would otherwise alter the loading on Ti(d),
Tl{e) and hence vary linearity and E.H.T. Adjust-
ment of line lincarity is inter-related with the ling
hold control but, once the linzarity is adjusted, it is
unlikely to require further adjustment until the EL38
loses emission and requires replacement, The high
cfficiency core . material used in this transformer
resulls in low self capacitance and core losses with a
consequently well-preserved waveform.  With the
7-8 kV. E.H.T., ample width is available without
the use of the usdal efficiency diode and there is
a complcte absence of foldover in the loft side of
the raster. '

Power Supply )

The mains transformer is auto-wound to provide
300 volts A.C., or 260 volts D.C., at 250 mA. alter
rectification. The anodes of the SU4/G rectifier (V8)
arc connected together via the surge-limiting resistors
R33 and R34, and the rectifier is opcrated as a half-
wave rectifier.  This is necessary because of the auto-
transformer, used here for cheapness. One side of
the chassis is therefore connected to the mains supply
and duc precautions against shock should be
observed. It is advised that a three-pin non-reversible
power plug and socket be used for the mains fnput
and that the neutral side of the mains should be
connected to the chassis. When the scl is swilched off
an additional precaution is to usc a double-pole on/olt
switch, combined in the author's receiver with the
volume control, so that the chassis is completely
isolated from the mains. ‘

The advantages of the transformer are : (1) a fixed
valuc of H.T. 1s obtained irrespective of the mains
voliage tap, and also a higher voltage than the mains
is obtained because of the auto-wound cxiension of
the transformer primary : (2) a constant voltage heater
supply is provided by the transformer secondary. The
transformer secondaries provide 6.3 volts For all
healers (cxcept the E.H.T. rectifier, H.T. rectifier and
C.RT.), and a 5 volt winding supplies the H.T.
rectifier heater. A separate healer transformer is
provided for the picture tube only, though this might
equally be an additional winding on the main trans-
former if such an item can be obtained. Nt was, in
fact, a specially wound low-capacity type which the
author used in order that a cheaply obtained heater/
cathode shorted tube could be used.  The use of such
a tube is, of course, something of a gamble, and
performance can only be guarantecd with a new tube,
A separate winding 1s desirable, in any case, becausc
the heater and cathode can then be cffectively oper-
ated at the same potential by strapping them together
with a resistor (R25) which is of sufficiently high value
to avoid A.C. modulation of the eathode.  Thero
being no current flowing through R25, there is no
voltage drop, and no breakdown between cathode and
heater can occur. Thus, this most expensive item in
any TV sct is protected from this all too common
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cause of premature failure (due to the fact that many
commercial TV receivers have a potential difference
of 100 to 200 volts between these two points). Main
H.T. smoothing is by C20, C21 and Ch.4. The values
of smoothing condenser are much higher (60 plus
100 1F) than those required in normal radio practice,
and this is mainly because of the high ripple current
which the reservoir condenser must

are necessary in each anode lead. The minimum
value varies considerably from one type of rectifier to
another and, consequently, the appropriate value
should be-ascertained from the manufacturer’s pub-
lished data when using alternatives. Failure to
observe this requirement may result in the early
demise of the rectifier, especially in view of the high

handle and also the requirement
of the timebases for a high degree
of smoothing. Whereas a small
amount of hum in an ordinary radio
receiver may be tolerable, especially
if the speaker system is inefficient
at 50 cycles, hum in a TV receiver
would produce pictures with sinc-
wave edges and would be unaccept-
able. Another reason for the high
value condensers is the necessity
to keep the D.C. resistance of the
L.F. smoothing choke, Ch.4, as low
as practicable to avoid the loss of
the precious H.T. volts. A low-
resistance L.F. choke inevitably
possesses low inductance, if it is to
be ecconomically produced, and .
hence higher capacities are necessary
to obtain the desired degree of
smoothing. These condensers should
be of the special TV type capable
of handling the high ripple currents,
which may be something like twice
the D.C. supply for the receiver,
and these are mounted a respectable
distance away from the rectifier and
other particular sources of heat.
This is because the working voltages
are adversely affected by quite

e e

moderate changes of temperature
from those specified by the manu-
facturer.

Constructors appear to be often tempted to use
alternative rectifiers and, in fact, there is a variety of
alternatives to the 5U4G specified. But there is a
number of points to be borne in mind if it is decided
to use one of them. The minimum series resistance
for a' 5U4G is 75 ohms to protect the valve from the
‘high current which flows when switching on due lo
elecirolytic surge. ' i A
" aboit 30 ohms so that two resistors of about 45 ohms

Fig. 5—Wiring connections
for - multi-ratio frame output
transformer.

The transformer dccotints for,

- dverage.

Fig. 3.—Underside view of chassis.

value of reservoir condenser necessary in this applica-
tion. ‘The other peint is that it is important .to
maintain the H.T. rail at no greater potential than
250 to 269 volts because, since the E.H.T. rectifier
draws its heater supply from the induced voltages in
the secondary of the line transformer, as already
described, any increase of H.T. voltage will produce a
proportionately greater voitage in the secondaries of
the_ line transformer and hence may overload the
E.H.T. rectifier heater. Such an increase may occur
if a rectifier other than the 5U4G is used, because the
yoltage drop characteristic varies from one type to
another and most of the possible alternatives will drop
_a’lésser voltage. In that event, more resistance in the
form of a higher resistance L.F. smoothing choke or
-a $eries‘dropping resistance would be desirable. The

- design of the vision/sound strip illustrated allows for a

: consummiption of about 70 mA. (including video

yplifiei but not the sound output valve), which is
‘Any substantial deviation from this will
fefiéct-on the load to the rectifier and hence vary the

rode picture tube is used, such as the
the voltage of the H.T. rail will be inade-
apply. the 200 to 410 volts specified by the
fakérsias these voltages are with respect to the
* cathode oF the tube and not to chassis, which is more
customary. .

" (To be .('orl.zc'/udea’.)
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the colour system which has been approved
for use in the United Statcs. Known as the
N.T.S.C. system this is a process which permits
the user of a black and white receiver to pick up
the transmission in black and while with quality as
good as that obtained from a normal black and white
transmission.  This is known as " compatibility
and obviously the same requirement must hold
good with any colour system which is used in this
country. Just as at the cinema there are still black
and white pictures, so it is anticipated that when
colour is introduced it will be a long time before
all transmissions are in colour, and users of the older
types of receiver must not be penalised in any way.
The Marconi Company have carried out expertments
at their depot at Great Baddow with a view (o trying
to adapt the N.T.S.C. system for the British picture
standards which are, of course, vastly differcnt from
the American. In addition they have developed
another system which overcomes some of the faults
of the N.T.S.C. system, and which they have termed
* Wide Band,” and we witnessed demonstrations of
both of these systems recently in London. .
For the benefit of those readers who arc not
familiar with the N.T.S.C. system it may bc briefly
described as a process whereby bandwidth is saved
by transmitting details only in black and white,
plus fwo colour transmissions. By eliminating the
third colour and transmitting detail in black and
white considerable saving in bandwidth is obtained,
and it is not a difficult matter to so

SOME time ago we gave details in these pages of

COLOUR SYSTEM

SOME DETAILS OF A RECENT DEMONSTRATION

drawback that the bandwidth is considerably
increascd—a normal 3 Mc/s band being devoted
to the detail alone. This could, however, be uscd
on the proposed new commercial frequencies in
Band I

At the demonstration four colour reccivers were
instalied, two being fitted with R.C.A. standard
colour tubes—one of the metal type and one of glass.
in addition to two Marconi receivers in which
special projection tubes were employed. All these
receivers were, of course, of the metal laboratory
type and not suitable for domestic use, as they were
complete with various switching circuits to enable
comparisons to be made.

In th> Marconi receivers three projection type
tubes were employed, and these cach had their own
oplical box. The outputs were aligned to form a
single picture and it was impossible (o distinguish
between the registration of these, and of the grid in
the American type receivers.  Of course, these were
laboratory instruments and no doubl the alignment
was carricd out by more claborate means than
could be incorporated in a domestic type of receiver,
but it showed that it was possible to reduce consider-
ably the initial cost of a recciver—a single colour
tube of 13in. or l6in. diameter costing considerably
more than the small tubes both initially and on the
score of replacement. In the latter case it would,
of course, be unlikely that the three tubes would
fail al once and thereforc a single tube only would
need replacement at one time at a very considerably

arrange things that at the receiving
cnd subtraction of one colour from
the other will produce the third.
Usually, it is found that red and
blue are the acwually transmitted
colours, green being oblained from
coding circuits.

The British N T.S.C. System

Developing the above arrange-
ment the Marconi Company have
perfected one system in which the
colour video signal is designed to
give three-colour presentation of
the scene being scanned for video
frequencies from D.C. (o 0.4 Mc/s,
two-colour presentation for inter-
mediatc  video frequencies lying
between 0.4 and | Mc/s, and mono-
chrome presentation for the
frequencies lying between 1 and 3
Mc/s—that is, it is all contained in
a band of 3 Mc/s.

An allernative system is known
as " Wide Band ™ and it is claimed

for this that the compalibility
is improved and beller colour
rendition obtained, but has the

The colour receivers and three commercial black and white receivers at
the demonsiration,
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reduced figure compared with the large colour tube.
One point which arose in this connection, however,
was (hat each tube has to be accurately adjusted to
preserve the balance in the colour picture. It may be
possible, for instance, that the red tube would produce
a stronger picture than the other two colours, thus
giving undue emphasis to the red tones in the picture.

TELEVISION July, 1954
plexities of inter-switching so that comparisons could
te made between the two systems and between black
and white and colour no doubt introduced
difficulties, but whether these had as much effect
on the demonstration as would car and similar
interference on an actual ““live ™ transmission, we
are unable to say, but it is highly probable with
modern circuit design that the

The flying spot ilm scanper used to show ** still *> images at the demonstration,

That is, however, a matter of design and no doubt
may be easily overcome in production models of a
receiver of this type.

In addition to these special receivers there were
half a dozen standard commercial
receivers which enabled black and
white pictures to be received for
comparison. Indicators beneath the
receivers showed what system was in
use at any time, and it was possible
to compare the two systems both as to
colour rendition and compatibility.
On the latter score the wide band
system gave less colour interference,
which was seen on black and white
receivers as a form of “ noise,” the
small moving dots in dark areas.
From the colour point of view there
was little to be said between the
two systems, the stills and also the
live transmissions coming over with
remarkable clarity and very little
trace of fringing. Tn view of the
complexity of the installation for
switching, etc., this shows that the
two systems are remarkably good
and on actual broadcasts should
prove very satisfactory.

The actual demonstration was, of
course, carried out by direct means,
the receivers and transmitters being

effects would be much less than
the switching arrangements and
therefore a ‘““live”  transmission
should be much more reliable.

New Camera

In conjunction with this demon-
stration the Marconi Company were
using a new type of camera in which
the three tubes of the - American
model have been reduced to two.
There are two normal types of
camera, those employing three tubes
and those with only one. In the
former, the red, green and blue
images are focused on to the three
tubes and the outputs are then
mixed. In the single tubc either a
sequential camera is employed, i.e.,
one with a rotating disc in front of
it, and in the other a fine grid Is
interposed so that the three-colour
signals are obtained at each indi-
vidual picture point. In the new
Marconi camera (wo tubes are used,
one providing a high-definition

monochrome picture of 3 Mc/s
bandwidth, and the other giving
two low-definition colour signals.
Readers might like to be reminded that this new
camera is, like the N.T.S.C. colour system, based
oa the fact that the human eye is unable to see
in colour.

fine details

separated by only a matter of a few
feet. In this * hook-up-” the com-

7 R

The transmitting end, Theé new colour camera and a model.
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Frame Linearity

THE MOST COMMON TROUBLES OUTLINED, AND THE REASONS EXPLAINED

By W. J. Delaney

ROBABLY the most common complaint from
readers who have built their own receiver is
one of poor frame lincarity. This is not always

recognistd as the actual defect, and querists often
give elaborate sketches showing the form taken by
the picture and asking for assistance in overcoming
the trouble.  Line lincarily troubles also exist, of

course, but are not so often reported because they do -

not make a great deal of difference to the piclure.
Poor linearity on frame, on the other hand, results
in foreshortened figures, people with big heads

(9)

)

Fig. 1.—A saw-tooth and two distorted forms of it at
(b) and (¢,

L
and, in extreme cases, complelely flat-topped heads
or cut-off legs. In order to appreciate the causes of
these troubles it is desirable 10 sec exactly how the
frame timebase operates, and the following explana-

tion, although not technically exact, will serve to

explain the rough principles and show how the
troubles may be overcome. The timebase consists
essentially of an oscillator and an amplifier, and
the final output should be a saw-tooth waveform.
This is shown in Fig. la, whilst two common distorted
forms arc shown in Ib and lc. The oscillator
produces the actual saw-tooth, and the amplifier
steps up the ouiput so that the frame coils may be
fed with a sufficiently strong signal. To understand
how it works let us remove the line scan, and then
on the picture-tube face we should get a vertical line
down the centre of the tube. If there were means
for slowing-up the speed of the scan we should find
that it is actually a dot travelling from the top to the
bottom ol the screen. When the line scan is added
to this it makes the spot travel from side to side.
However, lel us sce how this spot actually travels.
If we take a perfect- saw-tooth waveform and just
ook at the scan stroke as in Fig. 2, we can plol time
along the base and then iff we divide it into equal
periods of time and project these 10 the side we
find that the scan stroke pictured on the right will

have travelled half-way down its stroke at halfl time.
and so on. In other words, it progresses at a perfectly
regular rate of time from top to bottom.

Distorted Waveforms -

In- Fig. 2b the waveform has been shown in a
distorted form, and although the projecled scan on
the right is still exactly the same length and is not
bent in any way, we find if we project the time
periods that thé first quarter of the stroke takes
much longer to make than the next quarter.- In
other words, if we made this scan very slow we would
find that the spot would travel very slowly down a
quarter of the screen, would then speed up, and
over the last quarter-would be travelling very much
faster than al any other part. In Fig. 2¢ the opposite
effect would be obtained—the spot would travel
very rapidly down three-quarters of the screen and
would then slow up to take much longer tor the last
quarter. In the extreme case shown in Fig. 2¢, the
spot would travel slowly for a quarter of the trace,

a

b

%

[

Q

™\

be—— fime —— {a)

QA n

ke

Time ——-—n{ (c)

ab

n-e

fe—— 7ime

(9

Fig. 2.—These iMlustrations show how a distorted
waveform can result from a poor shaped saw-tooth
input,
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speed up and then slow up again to finish the last
quarter. Obviously these variations in speed will
result in the objects being distorted in the same way,
and the scanning lines will be closer together where
the scan is slowest and wide open where it is fast.
Naturally all objects will be distorted in this form.

p:
>
i

IH

) N TN
Fig. 3.—Frame timebase by Haynes. The feedbaek is
’ Sh()Wl"l in heavy lines.

From what has besn said it is obvious that it is
the final output which is most important, and it
would be quite in order for the oscillator to deliver
an output of the shape shown in Fig. 2b, so long
as the amplifying valve output was distorted in the
opposite manner; as-then the iwo would cancel out
and the result would be the straight line of Fig. 2a.
Actually, the amplifier cannot easily be adjusted to
produce a characteristic of the type shown in Fig. 2d,
although by heavily biasing it we can obtain an
output which rises very slowly and then speeds up,
correcting an oscillator output of the type show.: at
Fig. 2c. Low bias will also produce a quick rise
with a falling off at the top, and it will therefore be

. seen that the bias applied to the output stage is very
important.

Feedback

As the final characteristic is the thing that matters
it"is obvious that any fault will have to be traced
right back to the oscillator, and in the case of a
design which has been published, the designer will
have found the waveform which the prescribed
oscillator delivers and so arranged the amplifying
stage that the desired correction takes placc, and
therefore there are any number of components
which can cause trouble by a variation from the
specified value. Take, for instance, the frame time-
base shown in Fig. 3. The value of the anode load
resistor of the oscillator stage will affect the amplitude
of the output from that stage, and if it* goes high
due to thé€ use of a component of too small wattage,
or to the passage of a heavy current, it will reduce
the output by virtue of lowering the H.T. applied
to the valve. Ceondenser C will also affect the output
glightly. The input to.the amplifying stage is.in the

form of a standard L.F. volume control and thus
enables any dcsired voltage to be tapped off,
thus forming an effective height control. At the
lower end of this ‘height control is a resistor and
capacitor to which the output is coupled through a
R.C. network.. This feedback circuit is shown in
heavy lines, and serves.to correct the distortion in
the applied waveform as already described. As an
indication of ‘the- effects produced- by the various
components, a reduction in the value of C2 closes
the top of the picture as also does a reduction of C3.
However, whilst C2 controls only the top of the
picture the main feedback components R3 and C3
control both top and bottom inversely. . That is to
say, as C3 is increased in size it closes the bottom
and opens the top of the picture. By suitable choice
of all the items the desired linearity may be obtained.
The question of bias has already been mentioned,
and therefore the value of the biasing resistor should
be carefully chosen. Over-biasing by too large a
value will bring the working point well along the
bottom of the valve curve, whilst too small a value
will result in the valve running into grid current with
‘the result that the opposite effect will be produced.

Fframe

Couls
o
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Fig. 4.—This is the Super-Visor frame tinxebase.
Again the feedback is shown by heavy lines.

The {rame circuit of the Super-Visor is shown in
Fig: 4 and it will be seen that this is slightly more
elaborate, but maintains the same general principles.
The feedback circuit is also shown in heavy lines,
whilst there is a further coupling between the input
and the cathode. The most important component in
this circuit is the resistor connecling this part of the
circuit to the cathode.

A NEW HANDBOOK

“ PRACTICAL TELEVISION CIRCUITS

288 pages, 156 iliustrations
15/- net or I5/6 by post from :

GEOC. NEWNES, LTD., :
Tower House, Southampton Street, Strand, 'W.C.2
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LTHOUGH the use of a video amplifier having
a bandwidth greater than some 3 Mc/s is not
necessary in the output of the present-duy
television receiver, the design and operation of
amplificrs having bandwidths considerably in excess
of this figure should be considered and understood by
television engineers generally.  Such amplifiers are
used in some measuring instruments, particularly
oscilloscopes  dealing  with the examination of
extremely short pulses, and they will no doubt
eventually be used in tclevision systems,
In Part 9 of this series, the normal video amplitier

stdge  was covered, and the various clementary

formulac concerning its gain and bandwidth were
considercd.  We shall rcfer back 1o some of these
results here, where the amplifier having bandwidths
up to 100 Mc/s will be dealt with. This figure is so
large compared with the common 3 Mc/s of the video
amplifier, that it might be thought that special valves
would be necessary to cover it. This is not so, however,
although special circuit technigues arc necessary.
We have seen previously that the gain of a video
amplifier with a resistive load R is constant up to a

gmR .
Fo==—— that R is

A2
compared with the valve resistance Ra, as is alwayvs
the case in practice.  The important equation,
-however, is the gain-bandwidth product which is

frequency providing small

. gm .
given by % where gm is the slope of the valve

and C the total valve and circuit capacities. It can
be shown that the maximum gain-bandwidth value

. . . . . 0.8 gm
with a four-terminal coupling is given by e

and that the valuc will decreasc if either gm is reduced
or C is increased. For the maximum gain over the
greatest bandwidth, therefore, gm must be large and
C small.

It is usual in video design to arrange the anode
circuit capacity of the valve and the input capacity
of the following valve to form a low-pass filter, the
anode load R forming part of the filter termination.
A simple form of this is shown in Fig. |. The band-
width of the system is then increased, but cven in
this instance if it is required to increasc the width
the magnitude of R, and hence the amplification, must
be correspondingly decreased.

Now in order that the amplification should be
greater than unity at the cut-off frequency fo, it is

#&mR L fo (P
necessary thut ‘—/; should exceed | ; if gm is of the
A\

ENCINEERS
)0
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order of 7 mA per volt, R cannot be more than
about 1.8 k{2, and the limiting frequency can thea

¥ o att — l' " < ~
be found from the equation f()—;);ﬁé i n such stages

arc connected in cascade and if the amplification of
each stage is A, the total gain will be Amr and if A
is only slightly greater than unity, a greal number of
stages will be required to give an appreciable gain,
with the resultant difficulty of maintaining stability.

An alternative system 1o cascaded stages is the
use of valves in paratlel, and this system is sometimes
found in a simple form in home-built receivers. The
result of connecting valves in parallel, ‘however, is
of little value when the gain-bandwidth product is
considered.  Valves in parallel will often give a
greuter gain for a given number of valves than will
the cascaded amplificr ; that is, the outputs arc
additive instead of multiplicative, or nA is greater
than A%, but this reasoning ignores the effect ol input
capacity.  Although, when » similar valves are
paralleled, the mutual conductance gm of the com-
bination is # times that of a single valve, the toful
eflective capacities are also increased by n, so that
n.gm
nC
exactly the same as before. In actual practice, of
course, the ratio is decreased as the stray capacities
make the total C greater than the simple nC of the
valves alone. In other words, the anode load R of
the parallel valves must have a value l/n.th that of
the load of a single stage, and this reduction exactly
offsets the increase in the effective mutual inductance,

The Artificial Line
The form of wideband amplifier to be discussed
depends for its action on the properties of a trans-

. gm . L
the criterion Fel becomes  simply which is

! 1

g H CR Tube

N 1 or

1 ' next stagz
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H )
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. 1 7=

Fig. 1.—A simple video compensating circuit, makiing
use of unavoidable stray capacities in a filter coupling,
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mission line, and a few notes are given here of the
main points of interest in such a line.

If we consider a length of parallel-wire feeder line,
we can consider it to be made up of small inductive
elements (the two wires) and shunting capacitive
clements (the capacily between the wires), much as
is shown in Fig. 2. There are, of course, resistive
clements’in the practical line, but these are normally
very small and can be ignored. Now such a section

L
72

L
2

3 L 3

"% % % “2

Fig. 2.—Representation of a two-wire transmission
line as a series of low-pass filters.

of line made up of L and C acts as a low-pass filter,
in that it will pass all frequencies from D.C. up to a
limit fc without attenuation, after which attenuation
will rapidly set in. The smoothing system of a power
unit is a low-pass filter as is the R.F. or LF. filter
network following a detector stage. The point at
which attenuation begins is known as the cut-off

frequency and is given by the equation fc:—‘—i:
aVLC

Further, as is well known to the
television engineer, the character-
istic impedance of such a line is

Zo, where Zo= \/é: IT the
feeder (of filter) is terminated by
its impedance Zo at both ends, 5
there will be no reflections along
its length, and a wave travelling
along it will be completely
absorbed by the termination.
With these facts in mind, we will
now discuss the wideband, or
“ distributed > amplifier as it is
often called.
The Distributed Amplifier y
.. o o input

If a transmission ling is repre- (Vg)
sented by an actual collection of ©
small inductances and conden-
sers, wound to have specific values to produce a certam
impedance, the circuit is known as an artificial line.
In Fig. 3 is shown a number of identical valves'wired
in parallel, but not in the simple form directly from
clectrode to electrode. The grids are connecied at
intervals to a continuously wound coil and the
anodes are similarly wired to another such coil
If this circuit as a whole is considered for a few
minutes, it will be seen that the coils represent the
inductive elements of an artificial line with the valve
capacities providing the shunt condensers (or part of
them). The lines are terminated at either-end with
resistive loads which form the proper impedance
match. The whole circuit represents one stage of
amplification. '

The main object of this system of parailel connection
is to obtain the effective gm of that of a// the valves,
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while reducing the input capacity to that of a single
- m )
valve. The criterion gﬁ: can then be made very large

in value and the bandwidth of the system for a given
gain can be enormously increased over that obtainable
from a similar number of valves wired in
cascade.

Consider a wave travelling down the grid line
as.a result of an input voltage. On reaching the
first grid, a change in the anode current of this
valve occurs, and a similar signal is set up in the
anode line. This signal travels in both directions
along the anode line, and the same thing happens in
turn in each of the succeeding valves. At the anode
terminating resistances, both-direction signals will
be. absorbed, and there will be no reflections along
the line.

The velocity at which the signals travel down the
lines may be considered to be equal in both lines;
if the various grid inputs are then considered in
turn, together with their corresponding anode
changes, it will be realised that the time taken by a
signal in getting from the Input socket to the output
terminal will be the same no matter by which path it
gets there. Thus, all signals arriving at the output
will be. perfectly in phase and will add together.
In practice, of course, small phase differences will
occur and the terminations will not absorb the
whole of the signal, but the general result will be
the same.

1f the input voltage is Vg, each valve will contribute
an anode current of la=gm.Vg, but this current
will be divided along the line so that the effective
output will be one-half of this. 1f there are n valves,
therefore, and the Joad impedance is Zo (the line

Bias
Fig. 3.—Basic circuit of a ﬁ—-—o
line or distributed amplifier.

V.
impedance), the gain of the system will be
n.gm.\/g:_ZE
2

It is a comparatively simple matter to get band-
widths up to several hundred megacycles by the use
of the distributed amplifier system, and as the
coupling is effectively D.C. throughout the low-
frequency end of the range will go down to a very
few cycles before falling off.

The bandwidth of such amplifiers is not limited,
then, by the valve capacities as is the cascaded
amplifier, but it is limited in practice by the phase
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error which reduces the rise time and, therefore, .

the effective bandwidth as the number of valves
increase. [t is limited further by the input losses of
the valves at the higher frequencies and by the
difficulty of keeping the delay error between the
grid and anodc lines sufliciently small for a great
number of sections.

The choice of line impedance depends on many
faclors, onc being the type of valve to be used. It
must be much smaller than the valve input impedance
at the highest frequency to be covered and, for the
case of the EF91, 250 Mc/s is roughly the maximum
bandwidth obtainable with lines of impedance up to
a few hundred ohms. It is normal to make the input
to such amplifiers of 70 ohms impedance.

A simple example of calculation follows to iIIustr_ate
the design procedure, but it should be borne i mind
that actual calcutations are generally more involved
than this.

Design Points

Suppose a four-valve strip is required (of the
general pattern shown in Fig. 3), the valves to be
used to be EF91's, and the upper frequency limit
to be 75 Mc/s.

For the maximum gain, the impedance of the anode
line should be a maximum (the equivalent of the
normal anode load), and so the capacity should be

a minimum, since for the line Zo= /[1
p S A

- In the circuil of Fig. 4 is shown onc stage of the
proposed circutt, with the various valve capacities
shown in dotted lines. For the EFY! these are
approximately Cin=7 pF, and Cout=4 pF, with 2
pF added as strays.

Consider first the anode line.

L .
= = =412=6
Zo ’\/C Cimin=412 pF

Since the cut-off frequency ol a line is given by
1
fe= ——-—
. T/ LC
we have, rewriling
i
=i
Substituting figures, we get L=3.1 pH.
Now to calculate the fine impedance, we have

L 10
20:«/6:\/(7?0—“‘: 700 ohm

4Anode Line

(5%

]

7

rve

L

g '

3 b ?

Cin=7pF] #

D L]

L] [}

H [ y

i y

i y i

Grid Line ’

Fig. 4.—A circuit with capacities to iHustrate the design

procedure,
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Now for the grid line,"Zo=75 ohms and fc=75
Mc/s. Now to find the shunt capacity required for
this line we use the formula

1 1
= ———=-—= =56 pF
afc Zo 7752 P

I
7
3 s T — / ‘\
3 \
n
X 2%
<

o 10 20 J0 40 50 -60 70 80 20 WO

Frequency (Mc/s)

Fig. 5.—Bandwidth-gain curves of a simple Jour-valve
single-stage amplifier.

The valve capacity is 7 pF and an additionai
condenser of value 49 pF must. therefore, be added
across each grid input,

To find the section inductance, we have

L=Z0%C =75256.10-12 =0.315,H.

The theoretical gain of this amplifier is cight
times (18 dB), but the practical curve oblained in an
experiment is shown in Fig. 5. The bandwidih has
been achieved, but the gain is below the theoreticai
maximum except al the higher frequency range.

It is hoped later on to discuss the distributed
amplifier in more detail.

. o 3
Canadian Orders
SPECIALISED products sold on sheer quality
' of technical and manufacturing skill are among
the most valuable of British exports to-day, offering
as they do the best opportunities for earning dollars
and setting themselves a standard which tends to creaie

respect for British goods in all overseas markets,

Marconi's Wireless Telegraph Company Limited
has been earning precious dollars during the past
two years with the supply to the Canadian Marconi
Company of studio and transmission equipment fo¢
the Canadian Broadcasting Corporation’s rapidly
growing nation-wide television chain. Now, through
this associate member of the English Electric Group,
M.W.T. has received a large order to provide the
Canadian Overseas Telecommunications Corporation
with highly specialised equipment for a new long-
distance radio transmitting and receiving stations at
Vancouver, .

This equipment, of a value to the order of several
hundred thousand dollars, includes high power
single-side-band Marconi type HSS| transmitters,
each with a peak envelope power of 30 kW, capabie
of transmitting four telephone channels at once
while offering facilities either for multichannel or
normal frequency-shift telegraphy : single-side-band
and double-diversity telegraph receivers of the latest
Marconi HR93 dand HRI2 types, and telephone
terminal and privacy equipment manufactured Jointly
by M.W.T. and Siemens Brothers & Co., Lid.

Orders have been reccived- at the same time for
additional equipment for the existing Canadian
transmitting and receiving stations at Drummond-
ville and Yamachiche.

The object of the new Vancouver stations js to
afford Canada a greatly improved telephone and
telegraph seryvice with Australasia and the Far East.
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The Transitron

Sync Separafor.

THE EXPERIMENTER WILL FIND MUCH TO INTEREST HIM IN THE CIRCUIT DESCRIBED HERE
By S. A. Money

OR the sync separator stage of a television
F receiver most constructors use a more or less
standard pentode circuit.  This usually consists

of a short-grid-base pentode acting as an amplitude
limiter to separate the sync pulses from the picture
signal; followed by integrator and differentiator net-
works 1o separate the line and frame sync pulses.
Whilst this circuit will provide quite good locking it is
often difficult to obtain accurate interlacing. This is
because wilh the normal integrator circuit thé pulses
actually applied to the framie timebase do not have a
sharp leading edge, and consequently the frame
timebase does not necessarily start its sweep at the
same point on each successive picture scan.  One way
of overcoming this defect is to use an **interlace
dicde circuit ™’ to shape the frame pulses before they

H.T+
R2 23 ;
fO0K2 100KQ c3
u//JF
E 7o Freme
:
For C/ ase
fnput
fﬁom = IOOpE .
Receiver ===
N == —
’)—i - c4 Time
/OOpF Base
dew Rl
ce R4 S00K0
«Of uF IVIY v Potentiometer

Fig. 1.—Circuit of the {ramsitron sync separator.
TABLE OF VALUES

R1 = 500K 22 poteatiometer C1 = 100pF
R2 = 100K 22 C2 = 0.01uF
R3 = 100K 22 C3 = 0Iul

R4 = IM 2 C4 = 100pF

Vi = EF%1 or simi'ar.

are applied to the frame oscillator. An alternative
method is to use a transitron type sync separator from
which a frame pulse with a sharp leading edge can be
obtained.

The circuit of the trapsitron sync separator is shown
in Fig. 1. The screen and suppressor grids of the

pentode are comnected as a transitron oscillator and,

the line sync pulses are taken off {from one of these
erids whilst the frame sync pulse is taken from the
anode.

The Circuit

The action of the transitron sync separator is as
follows. When a line pulse arrives at the grid of the
pentode the screen grid and anode currents will
increase; thus causing the screen and anode voltages
to fall. The negative pulse on the screen grid will be
passed to the suppressor giid via the condenser Cl,
thus causing the suppressor grid o be driven negative.

As the suppressor grid is made more ‘negative those
electrons which pass through the screen are repetled
back to it causing an increase in screen current and a
reduction in anode current.  This effect is cumulative
and the anode current quickly cuts off. When the
screen voltage is driven negative the condenser Cl
will discharge through the resistor R1 and current
will flow through R1 only whilst the condenser is
discharging. Thus the negative voltage applied to the
suppressor grid will be in the form of a pulse whose
Jength will depend on the time constant of CIR!.
When this pulse ends the suppressor grid voltage will
fall to zero and anode current is able to flow again.
If the time constant of C1R1 is made about the same
as the fength of a line sync pulse the anode will be cut
off during the line pulses only. Since the valve is
arrangsd to be cut off during the picture signal as for
a normal sync separator the line pulses produced at
the anode are very small.

When a [rame pulse is applied to the grid the
action becomes a little dilferent. The !eading edge of
the frame pulse acts in the same manner as a line pulse.
After a period of about the length of a line pulse anode
current begins to flow. Since the frame sync pulse
is still being applied to the control grid, in such a
manner as to drive it positive, the anode current will
be extremely large, thus causing the anode voltage to
fall very sharply to a low value. This high anode
current is initially drawn from the'condenser C2 which
discharges very rapidly. Thus a large frame pulse is
produced at the anode.

The action of C2 is to remove the small line pulses
that would normally appear at the anode and also to
clean up the frame pulsc. After the sharp discharge
of C2 at the beginning of the frame pulse the condenser
recharges through the anode load so that the back
edge of the frame pulse falls off as shown in Fig. 2a.
This prevenis the possibility of the frame oscillator
being triggered by the second frame sync pulsc. One
disadvantage of adding C2 is that the line pulses on
the screen will be attenuated during the first two or
three frame pulses so that the line timebase will run
free during the frame flyback period. This effect
should not interfere with the picture since the C.R.
tube will be blacked out during this period and the line
timebase should be locked in again by the beginning
of the next picture.

Since both line and frame pulses appear at the

" screen grid it is necessary to use a differentiating
circuit here 10 separate the line pulses. However, it
is not necessary to add any more components since

(Concluded on page 95.)

Fig. 2b. — Suppressor
waveform.

Fig. 2a. — Anode waveform,

PO




July, 1954 PRACTICAL

TELEVISION

67

T'~ed Bavda .88, 123 cathede heater short aluminized.
Complete with rubher mask Rlac P.M, forus vnif, scan co

low line, low frame and frame o. D. trans., £5.10.0. P. & P. 7,6,
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Comple loh built Sigaal
Generat Coverage
120 Ko s- r120 Ke'z., 300 Kc/'
00 K b ) I&

etal Pase 10 x
Size of scale
valves and
AC mains 230-
InL rnal modulatlun
o depth ol
nt modu\abed
- unmodulated, R.F. out-
pus continuously variable
100-milli volts. C.W. and
mod. switeh, variahle AT,
nutpur and moving coil
output.  meter. Black

£4.19.6. or 34/- deposit and
3 monthl . & P. 4/- cxtra.

. and ALY, enerzised g§lin.
I‘Pquu‘e': minimum 1530 mA to ¢ner
P& P o2- 98

Valve Holders, moulded octal Mazda. and loctal. 7d. each. Paxolin

crackle ﬁi\nshcd case and \«mtn panel.

bavments 25 -,

field coil 175 ohms,
dmum current 250 mA.

octal. Mazda and loctal. 4d. each. Moulded B7(r, BSA sad BYA, 7d.
cach. BTG moulded with screening can, 1 6 each. 32 mfd
Q-0 1621330 \vko .4 4mfd., 900 wleg., 13 ; 40 mfd

16 x 16 mid.. 500 w . 519

50 whke. Qn(l

50 wkg.,
5wkg..
B

100 mid., 350V .. 4~ 1
3 : Bx-Govt. 8 mf

330 wkg.. 3 §
&0 4 100 mld ZBO v. wkg., 7.-: 16
180 « . 1/9 ;85 mid., 220 w kv 1 b & mld., 150 wl
88 : 50 mid. 12 v'kz, 114 32 m

¢
50 mrd,, 50 wkg., 1'9 : Miniature wire end, moulded,

and 001 ea., 7d.

4'-
o 000 oi..
Cimbined 12in.
New aspect, edged in hrown.
21

Frawme Oscitlator Blocking T

10«) p4

utcheon in lightly tinted perspex.,

Blask and isc
Fit= on {ront of cabinet, 17/8, P. & P.

s.. 4'8.

Swualhing Chotae, 259 mA. 5 henry. 8/6 1 250 mA., 10 henry, 10/6 :

250 mA., 8 henry, 8 8.
P Foceus Unit for any 9 or 12in.
Vernier adjustment, 15/~. P. & P. L.

tube excent Mazda 12in., with
6.

N' M. l<n(-u- Unit tor Mazda, 12in, with Vernier adiustment, 17/6

L& P
“ tde
P& P

/\m..l«* .21, Focus Units, Vernier adi., state tube, 25
5

low resistance mountiny bracket, 17/6.

sed Toeal Coil,
L& P

¥on Irm» for Mullard or Bnglish liiectric tubes, 5'- post paid.

T.V. Coil~. moulded former ron cored, vmmd for rewinding
only.  ali-can 1tin. ¥ fin., 1'- each ; 2 iron-cores Al
n., 18 each.
001 10KV
channel T.V.

24 {
ubilice working 3/6é.

L yidon 5 tuner 12/6 vost paid.
W of business c—Cash il order.  Dispaleh ot ooods within
tiree doys from veceipt of ceder.  Where cosl and packina chovge is
noi suted, o e(l'{ Lo upto 10~ 2- up lo &1 and 20& up {v £2.
All enguires S T Lrsis b, each.

D. COHEN -

BADIO AND TELEVISION COMPONENTS
23, HIGH STREET, ACTON, W.3,
(Bdppo=ite (.rdna(ld Cinimia)

Business Saturdays 9-5 p.n. Wednesdays 9-1 p.nu
Ctber days 9-4.30 p.m,

Hours of

of the Unex
esulted 1n increased pro-

The popularity
ha
ductton which has enabled u-
e reduce  the prices sub-
ttantially The outstandinsx
icatures of the Unex ave
Fasy fitling,
Lobust-consirustion.
1C0°, waterproofing,
3B Yorvward gain.
fubt weiahe,

668

. Complete with Bit
ma=t, chimney brackes,

€314 6

5 “nex 83X array only, £2.
" nex 33T complete with 1001,
ZAND 1Y 0. alloy mast, brackebs.
Aerial nd  Jdownieada £ 15 0.

o leads a o N
will Le equally important 3F gomm_ote A l,fh_._“r‘t'
for Band U reception— % din. ‘l”‘;’,‘ masl,  brackets,
we desigsn oand  manu- ere . 28
facture both avrials and Unex 83C with cranked arm,

«himnev brackets, ete.. £3/14/8.
Abova prices ave for all vertical
channels and 2/6 extra for
horvizontal chunnels.

cables. so order Aerialite
when the time comes.

The DUBLEX

High Grade Aerial

The Dublex has the highest gain
HdBy of any serial in the same
brive bracker. 1t has particutarly
strong mechanical construction
with special resilient mountings
1o prevent clement breakage.
The Dublex is available with
cranked, TCt,  I1tt.  or  1dic,
chimnev mounting masts and

778 (complete with Tft,
mast, brackets . £4/8-8.

o

CASTLE WORKS STALYBRIDGE CHESHIRE.
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Write for our new catalogue just out.

MAIRS TRANSFORMERS
3- wn,y Mounting Type.

™

2 4 \\l(h
on T\hmout \\ll)(hllL
I8

Pr'ce 1 /Q,
MT2. i

-210-230-250 v,

Serondary v. Bt mA.
[HSIR amps.  Both
filament, wlings  tapped 4w
Price 178 each.

MT3. 30 \uIL Amp. tapp as
tollows @ 3. 4. L8, 10, 12, 156, 18
wl, 24 v, 1‘7:6 vach. )

GONDENSERS

The following is a selection from our

wers surplus

condensers all by well-known makers,

DUBILIER, B.T., BECABILSWAN),

HPRAGUE. ele.

Alummmm Can Type;. Chp Fizing
X hl] &)

mid. 300 v,
BE ST
H') mil.

B.R. Ranze
B.R.RH0 R mM 3iH) v

Midget Metal Types
0 v

2 mifd.
£ mitd.

By R
1 mid
]h x & mfil.

16 mf

Wire Euded Types
& mfd. 430v. cardboard envered

Bias Condensers
ctuledd rnetal typos.

2/8
/9
179

Wire Ended Types Cnrdbo:utl Covered
L9

Lo gof

25l
&0 mafi.
B0 mfd.

1/9

HIRY 2/3

“ VIFW MASTER ”
NG

LPHA_ VIEW MAsTéR WIDE

- SOUND MASTER 2
“ SIMPLEX "

(Send &d. in stamps.)

LOUDSPEAKERS
Bin. Round (»po 1219 ea.
aon .. 138 ea.
y .’vin. 13/6 ca.
in .. 14/8 ea.
- 1’7/6 ea.

.

Goodians [hin,
’T'!:)vux B_\IL

\pmuh (rml

o REGTAFORMA” BATTERY
CHARGER

Size 10in. x 5in. x 7in, Grey ke
case with switech for switching to
either 6 or 12 v. at halfl or fall
Fuges are atso incarporated
for maing and a 5 amp.
for LT, b are accessible
from outside, a monnted nineler
1 alew  adliaed, to show rate of
charge. Price £4.4.6
“CLEM» TRAVELLING TRON
WITH ASBESTOS STAND
Hige 4in. x 2in. x 20in., ineluding
handle, complete with lead ..ntl
savitel to enable it 1o be nsed o1 any
voltage hetween |10 and 250 v. A B.C.
s titted on the leasd. ((mlmu
as available, Bhie, Green, eted
Price £1.1.0

« COLLAKO ” AC37 GRAMOPHONE
MOTOR

(lovernor eantroflerl to run at 7K
epan. Suitable 1007425 v and
200 v, Complete with 10in.

turutable. Price £2.5.0
Posg and Packing /6.
YAXLEY SWITCHES

hank switching 2 po 2w,

amd 2. L ow. and 1
omoﬂ Hwiteh .. LBea
2 1/8 ea.
2
§ a 1/8 ea.
1 bank 2 pole 5 way 1/8 ea.
{ bauk 1 pole | wav 1/8 ea.
i bank 4 pole 4 way . 1/8 ca.
2 hank 2 pole 7 way e 146 en.
1 pole Changeo! . vy 1/ eal
2 pole Changeover . 18 en.
L pole 4 way 1/6 ca.
I pole 7 way | 1/8 eu.
| pole B way aan 1/8 ea.
3 pole 3 bauk 3 w av 1/6 ea.
4 pole 3 way (lum: ~|nn(lle
new type) R 2/6 ea.
4 pole 2 way 1/9 ea.

SLN-TER-GEL SELENIUM

RECTIFIERS
23 v, Gumd.
v 100 mA.
Pype RM3 20 mA-
Type kM Vo 230 mA.

HMETAL R ECTIFIDRS.

Type RMI
Type RM

Tull Wave

8/8
13/8 ea.

18
amp.

CRYSTAL DIODES
< otor 2f4 post extra.

PENCIL RECTIFIERS

N \\mmn
Peak Pidse

gt
Voltage Danbler Price
2,006 3,700 5/8
3200 ] 316
3,600 8i2
4,000 88
= = = 9/8
349 7,200 6,500 138,700 18,700 14/8
' WHEN ORDERING

. Can supply components for '

VALVES ¢V

ARANTEED NEW

AND BOXED

PLEASE Qu OTE

8/-1 RHG 10-1DE73M 9/-1QP2L 78
866050+ 86| K1148 TP: 9/-
8/-16I5G:T 8/3| EBG4L 8/~
2/9 | BL42 15/-
2/~ BCHY2 19/~
49| RIS a/6
36| EB IRy 116
3/-| BB41 128
8/ | ECLS) 12/-
8- | 122 9/~ UYL 10:-
RSGT 8i-| EFus 616 | F150 686
A g/~ BIML - 10/ | LB34 28
SLBGE 11/- | BFs) 11/6 | EBUS3 718
GLTM 11)- | B4 66
6/9| EMIL 39
9/-| LY 8-
9/6 EY3L 30
g)-|E241 i
5/- [ FC13
8- |HLLL
GSHT 9/-| 63
VAT 86687 T /- | H30
AT m 63K7
78 | KT7+4
7/8|PX25
678 KIT76
7/6 | RTW6L
8/6 | K'TZ4L
8/~ | KTZ53
10/8|MH4
9/~ Mx/PEXN
§/B| PEN25
9/-| PH 8/
8/61 Y 4/9| W77 86
8/9 | PL: J 18/-
818545 8/8| L3 10/~
8/6|35Z4GT B/ PLKS 11/8
i 8/6130LEGT  8/6 ] PLNL 9/-
616 7:3|77 8/-laTpy 6/6|PYN2 i 9/-
6.4 776 |77 8/6 [ ACOPEN  5/6 Pveo 11/6 | BARRETTERS
BIRL 7f=|797 §/6|CVHG 8/6[ Y /6| Type 1504
GULL 6/817v4 SI6{CVTL /- QP”B 716 Atlas a/8
A SPECIAL PUROHASE OF TUNGSRAM VALVES ENABLES US TO-
OFFER THE FOLLOWING
2375 9/ 6VHE 9/-|AndI25  11/6|2 9/~ 6/-
HP4ial 11/8[VaGT 9/-|EBFIL 6/3 8/6 6/-
GITE 8,640 9/-| V30 9/~ /- 5/9
59
SOLDERING IRONS Log. 4 MegQ, 1 Meg@, 50KQ,
Solon type 964 fitted Oval 20K 0. All 4/8 each.
Rit.. 19/11 ca. EX-GOVT. CONTROLS, ALL CAR-
Solon Lype 58 fitted Pencil BON TRACK
Bit.. .. 1911 ea. ansg, soug, 19000 Double iype,

Both types are complete Witk appros.
(i1t of Herley H-core cable anl are

suitable for 2 U

SOLDERING PASTE
Large tin sollering paste by
Chemical Co.

Tyne

Approx. | ib. 1/9 per tin
MULTICORE SOLDER
Containg 3 rares of exire aclive

non-eorrosive Ersin Flas,

Ni .7 5/- per carton.

Carton colonr red and hlack alloy
fm/m BWGIS,

Carton eolour green awl hlu
40 ()0 AWGIH
2. Bd, per carton.
ining 19 RWG
Frsin Mulbicore.
Holder  sufticient
juints.

YOLUME CONTROLS
WIREWOUND CONTROLS
50, 200Q, K@ {Q.
10K Q Double. ,
J0K Q. Al 2/4 each,
COLVERN CLR301, 1,000 0. 1/8 vach.
COLVERN SLIDER TYPE CLRB01.
AK€ and 3K Q Double {Tnit, 1/9
vach ;. 20Kq, 200, 1/3 each.
CONTROLS WITH DOUBLE-PQOLE

atloy

060 allny

for 200 average

10K 0.
Q,RQ,

SWITCH

2 NMexrQ. ¥ MepQ, 1 MegQ

Q.

2K 0, 5K Q. 10K Q, 20K Q,
50K Q, 200K Q. 100K Q. §
L Megq, | Megq, 2 MegQ
I)onhlet\pe, 50K £2 Double 1ype. All
12 each

VOLUME CONTROLS SINGLE-POLE.
SWITCH

S, Wirewoumnst, 2/10 each.
K., WKQ. 10KQ, § MezQ,
A MexQ Log. } MegQ, 1 Megq,
1 Mep Q Log, 2 Meg Q. All 3/9 each,
STANDARD CONTROLS (LESS
SWITCH)
SOKQ, } MezQ, 1 MegQ. AU 6
ecach.

* Kk Kk ok Kk kK

HUNDREDS OF CON-
STRUCTORS HAVE
STARTED THE ‘' SIM-
FLEX »* TV. RECEIVER
THE ALPHA WAY.
WRITE NOW FOR OUR
DETAILED LIST OF COM-
PONENTS AVAILABLE
FROM STOCK.
(PLEASE ENCLOSE
STAMPED ADDRESSED
ENVELOPE.)

* K Jo Kk Kk KKk

TERMS
to arders as follows :
up to 40/= ; 2[- up to £5.

in stamps for illus. catalogue.

Cash with order or C.O.D. Fostage to be edded
9d. up to 10/-; [/= up to 20/-; 116
MAIL ORDER ONLY : Send 6d.

“DEPT. P.T.”
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Oscilloscope Gain Controls

FOR TELEVISION SERVICING A 'SCOPE REQUIRES SPECIAL CONTROLS, AS DESCRIBED HERE

By S. C.

OST readers will be aware of the deficiencies
of the usual ™ volume control ™ type of gain

control at the higher™ video frequencies.

The effect of the stray capacitances is to attenuate the
higher {requencies more than the lower. Fig. la shows
the arvangement drawn in such a way as to emphasise
its resemblance . to an integrating circuil, while
Fig. 1b shows the effect it has on a pulse controlled
by it.

A common arrangement used in amateur-built
oscilloscopes is controlled negalive feedback in the
cathode of a valve. Fig. 2a shows this arrangement.
Although this method is far better than the simple
volume control method, it is not without its snags.
Again they arise (rom the cflect of stray capacitances.
When the gain control is short-circuited to give full
gain, these have little or no effect. However, when
the value of the resistance between cathode and
eacth is increased, not only is the gain reduced, but a
high-frequency lift characteristic is given to the
amplifier. At 1 Mc/s the reactance of the stray
capacitance from cathode to earth in a usual layout
will be about 3 kf. Consequently, both the gain
and phasc-shift will vary with frequency. Now, il
‘the oscilloscope is only going to be used to examine
sinc waves this will be no real hardship. However,
if complex waveforms are (o be faithfully displayed,
the gain must remain constant with frequency ;
and the time taken for a signal to pass through the
amplifier must be constant regardless of the applied
frequency.  Neither of these conditions is met by
the cathode feedback circuit when it is set to a low-
gain position. Fig. 2 shows the effect of this
deficiency. From this it will be seen that the stray
capacitances from cathode to earth must be kept
to a minimum for this method 1o be useful at low
gain settings. In one oscilloscope seen by the writer
it had been necessary to screen the tead from the
bias resistor to the panel-mounted gain control
resistor.  While this had the desired effect of pre-
venting the timebase waveform from getling inlo
the Y-axis amplifier, it madc the amplifier useless
al gain settings less than about &0 per cent. of full
gain.

A Solution

For television work where one may have to trace
a complex wavelorm from its origin at a low ampli-
tude to its output as a large amplitude signal, it is
vital to know that the amplificr does not have either
its frequency response or its phase-shifl versus

' fnpui ’

a b

Fig. 1.—A normal volume contro! and its eflect oa
the waveform.

Murison

frequency characteristic changed by the gain control.
One very satisfaclory method has a strong resemblance
to the ** volume control ™ arrangement. Fig. 3 shows
this method. Instead of a continuously variable
poleatiomeler a chain of resistors is used. The real
reason for the success of the method ariscs from
the pre-set capacitors across the upper limbs of the
chain.  This may seem very odd, considering how
keen one normally is to reduce stray capacitances.

These pre-set capacitors offset the effect of the
input strays of the valve. How they do this can be
looked at in two ways, each of which comes to the
same thing. First. we can pretend that the resjstors
are not there. Then the circuit becomes a capacitive
potentiometer, the lowest limb of which is the
valve's input stray capacitance. Forgetting that the
valve has no grid-relurn for the moment, this
capacitive potentiometer would be a salisfactory
solution.  As the frequency increased, the reactance
of each limb would decrease—bur cach would decrease
by the same proportion. However, the valve must
have a grid return resistor. Consequently, the
resistors are necessary. The lowest limb has the
input capacitance of the valve across it ; so resistors
have to be placed across the pre-sel capacitors.

The other way ol looking at the arrangement is
based on the fact that any combination of com-
ponents can be represented as a time constant.
Thus Ct and RI have a time constant, as do the
upper limbs. If the time constant of C2 and R2 is
the same as that of Cl and RI, the amplifier charac-
teristics will not ‘alter whether the switch is set to the
-~ 10 or =100 position. The same is true for the time
constant of C3 and R3.

The advantages of the scheme may be discredited
in the reader’s mind by the thought that some
special equipment is needed to set up such an input
circuit.  Actually, it is rather easier to set up than
most video amplifiers using compensation coils.
All that is needed is source of pulses—any sort of
pulses will do, but the steeper their edges the betier.
The pulses are fed to the input with the switch set to
=10 first. Then C2 is adjusted to make the pulse
seen on the screen as nedr reclangular as can be,

=

Outut
(hatF Fann)

Quepu?
(min. gam)

walleu

e

ska, ,g( ]

1
F Y

b

Fig. 2.—Controlled negative feedback and its cffect on
wavefor,
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Fig. 3b, ¢ and d show the sort of results which one
gets during the setting-up process. When C2 has
been set, the switch is set to the -~ 100 position
and C3is adjusted in the same way as C2 was.

Because the high values of resistors needed can
be bought as | per cent. tolerance high stability types,
the arrangement allows the amplitude of signal fed
to the oscilloscope 1o be measured with accuracy
on all three ranges of switch setting. Readers who
have tried to measure the amplitude of signals with
an oscilloscope having a continuously variable gain
control will see the advantage of this.

To allow this accuracy to be used to its best
advantage, care should be taken to keep leakage
paths “across the resistors and pre-set capacitors
1o minimum.. The easiest way (o achieve this is
1o mount R2,.C2, R3, C3 all, on the switch, which
should be of the best insulation the constructor
can get.

R3
QO M2

£ e
—u/i;ﬂ, y

C too smalt

e

C correct

L
R2

ShMa —

g
R
AARAA
VVVYRY

C too large

a .
Fig. 3.—A solution. The three switch positions are,
bottom 1, centre ~ 10, top + 100.

Band Il IV and 'V Transmitters

THE first of six V.H.F./JU.H.F. transmitters for
experimental work by the BBC on frequency
Bands 11, IV and V has recently been completed at
the Mullard Research Laboratories, Redhill; Surrey.
This particular transmitter is designed for operation
on Band I (174-216 Mc/s). The development work
on the remaining five transmitters—another for
operation .on Band 11 and two each for use on
Bands 1V (470-585 Mc/s) and V (610-960 Mc/s)—
has also been compleied and production of the
final equipment is well under way. (The full frequency
ranges of the transmitlers are 174-265 Mc/s, 470-600
Mc/s, and 600-960 Mc/s respectively.)

These transmitters have been developed at the
Mullard Research Laboratories to a specification
1aid down by the British Broadcasting Corporation.
Although they have been designed lo meet the
requirements of the BBC adaptations of the equipment
could possibly be used as efficient, small-power
television transmitters operating anywhere within
the frequency range covered by Bands IIf, IV and V.
It is also possible that the experience gained in the
development of these transmitters will be of great
value when considering the design and development
of unusually wide [reguency range, tunable trans-
mitters for communications and other purposes.

Design Requirements and Manner of Use

One of the main design requirements of the new
transmitters is that, for rcasons of economy, they
should operate at relatively low powers. This means
that field strengths are extremely low compared with
those normally associated with broadcast trans-
mitters, and an unusually high order of transmitter
frequency stability is neccssary so that narrow-band
receivers of extreme sensilivity may be used. To
ensure that valid propagation measurements can be
made at the receiver, it is important that the stability
of amplitude should also be high.

In practice, the transmission will normally be
square-wave modulated. The signals, at a funda-
mental modulation frequency of 1,000 c/s, will be
extracted in the. receiver by means of filters, The
amplitude of the signal will then be used to provide
the propagation record. For investigations of multi-
path transmissions and echo effects—factors of
significance when operating in.the higher frequency

ranges—usc will be made of the pulse-modulation
facility also available.

Important Development Features o

Major development features of the transmitters
are the wide frequency range of tuning and the fact
that only one R.F. circuit is used for both pulse and
square waveform conditions of modulation.  This
technical achievement has been made possible by
using variable length, coaxial resonant lines for the
output, the preceding and, in some instances, the
earlier stages.

Another feature of the equipment is that it is so
designed that it enables routine measurements at
different frequencies to be taken by non-technical
personnel. It is also interesting to noté that the
transmitters are intended for operation in a van.
To ensure complete reliability under such conditions
of service, the transmitters must be capable of
coping with large variations in mains supplies.
This difficulty has been overcome by so designing
the power supply unil that the equipment will
operate satisfactorily with single phase, A.C. supplies
from 200-250 volts, 45-55 ¢/s, permissible fluctuations
around the nominal voltage being +5 to —15 per
cent. The power constimption of the equipment is
about 3kVA.

Construction

The equipment, which is designed to feed into a
70-ohm aerial, compriscs eight units. These are as
follows : a power supply unit ; a modulation wave-
form generator ; a [requency generator and multi-
plier unit ; a square waveform modulator ; a pulse
waveform modulator ; a fault alarm and safety
unit ; R.E. drive unit ; and a R.F. power amplifier/
oscillator unit. These are mounted in two bays of
an attractively designed cabinet, 6ft. high by 6.6in.
wide by 2ft. 9in. deep. The weight of the equipment
is approximately 2,0001b.

Performance

The six transmitters are designed to work at any
frequency within their range and they provide for
both square waveform and pulse conditions of
modulation. With both types of modulation, the
peak power delivered is maintained constant to
better than -+ idb over any.two-hour period, after
the lapse of a thirty-minute initial warming-up time.




way of altering the overall gain. For the video
amplifier the best valves to use are the EF50, 6AC7
or any of the modern miniature pentodes, such as
the EF91 ; the 6AG7 is also a useful valve as it gives
a large output across a low load resistor.
The anode loads should not exceed 5 Kf2 and cach
stage of the video amiplifier must be compensated

é : H.T+

Positive Negat
Video % 9 S,’,'{(f
Input r Input

=

Sync.
Leve/
Controt

Negative Line

Fig. 2—The additive mixing of sync and video signals,

with an inductance in the anode circuit or by using a
small by-pass condenser across the cathode resistor,
The amplifier response should be flat for low fre-
quencies, but with a rising characteristic for the
higher frequencies to compensate for any persistence
in the blue phosphor. Fig. 4 shows a useful circuit
to achieve this R.F. peaking. It should be remembered
that each stage inverts the phase of the signal and it
is a good idea to incorporate a stage having unity
gain which can be switched in or out to give a positive
or negative picture—shades of " Puzzle Corner !
If the signal is to be fed over a cable it is usual to
have a cathode follower output stage (no inversion
of phase here) and a 6AG7 or 6J6 will be satisfactory.
The stage should be designed to match the impedance
of the cable.

Optical Equipment

As indicated in the illustrations the optical equip-
ment can be very simple. The scanning spot should
be in the plane of the transparency and a simple

N
T
: | f
[ |
AL
| ‘ He 5'."?};;-\3!‘ f.'*‘.l’)(‘)/ \

/ .
Condenser Objective
9314 Lens L

y

T

Fig. 5.—Diagram showing the optical layout of a slide scamner.
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compromise is obtained by sticking the transparency
directly on the tube face. The glass thickness may
cause a loss of definition due to parallax, but if the
photocell is placed at a distance of at least a foot
away, quite good pictures can be obtained. If a
large scanning tube is used and it is desired fo scan

J_j/ wF

o
Fig. 4.—Circuit to compensate 7

for the slight afterglow of the )
blue phosphor. R1 should be 50/
anything up to 109 times as big PF
as R2.
——

a small picture, such as a 2in. x 2in: slide, then the
raster on the tube face is focused by a lens on to the

transparency, and a second lens acting as an optical

condenser focuses the aperture of the first lens on to
the photocell (Fig. 5). For the benefit of readers
who are not familiar with optical calculations, it
may be said that the reduction in size of the raster
is in the ratio x @y, and the focal length of the

ens . Cathode Ray Tube

L=

objective lens f(obj):;%; similarly, the focal length
ab

" of the condenrser lens f(cond)= ——. Thus, if the foca!

at+b’
lengths of the lenses and the desired reduction are
known, the various distances can be calculated.

As mentioncd earlier, it is
possible to focus the raster on
to an opaque object—test card P
or photograph—and rely on /_/
the reflected light. If this is
done, it is essential to collect -
as much light as possible into \\
the photoce!!, and a large ™~
diameter condenser lens should
be used with the cell placed at
its focus; alterratively, as X

shown in Fig. 6, a car head- /
lamp reflector can be- cut

to take the photocell. This ya
arrangement is not so sensitive /

as the former one, where a
transparency is used, because

/ -
of the small proportion of the . /

light which reaches the photo- A/
cell, but it is well worth a

irial, and can also be used t0 fwe
transmit head and shoulder Opague Test Card
pictures of living subjects. (The ’
Mullard projection unit has given satisfactory
results in this way.) Such flying spot scanning must,
of course, take place in a darkened room or one lit
with a red light, which does not affect the photocell.
In all these experiments the 931A must be carefully

experimental
spul  scanner,

flying

screened from all light, except the scanning spot, and
this calls for a darkened room or a box cover painted
black inside.

Further information on this subject is available
in any text book of television cngineering, and a
short list of references appears below. As thé number
of people who take up television (ransmission

Car Headlamp

Cathode Ray T
Reflector 7y Tube

Objective Lens

Fig. 6.—Obtaining maximum light by the use of a
condenser and car headlamp reflector.

increases there will be ‘more and more articles in
PrRACTICAL TELEVISION, so why not make a start
now, and remember that no licence is needed for
television transmission over a closed circuit.

Test Cards L

It is a fairly easy matter to draw a simple test card
for either system. If an opaque card is required,
then Indian ink can be used on white or grey paper
and a grey scale drawn by shading with hard and
soft pencils. For a transparency, a pattern may be
drawn in Indian ink directly on to cellophane or thin
celluloid. It will not be found possible to draw very
accurately this small transparency type of test card
and to get the best result a drawing should be made
on white card to a large size and photographed.

The test card should contain a circle for checking
the correct aspect ratio; a system ol squares for
checking line and frame linearity ; and a series of
ruled lines with different spacings to check the
frequency response. Test Card C is, of course, ideal,
but it is more interesting to have a personal test card
displaying the experimenter’s own name or call sign.

Relative Response

liolet  Blue Green  Yelfow Qrenge Red
Spectral Colours
Fig. 3.—The respomse curve of the 931A cell.
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FAULT SYMPTOMS

THE CAUSES OF COMMON FAULTS, AND METHODS OF
CORRECTION By Gordon J. King, AMIPRE

(Continued from page 18, June issue).

tube can result from an incorrectly set ion-trap

magnet. When the optimum setting has been
established, the magnet must be locked in position
by means ol the thumbscrew, taking care not to
alter its position.

it should be noted that during initial adjustments
to the magnet the brightness control must be retarded
as tar as possible consistent with screen illumination
sufficient for examination. Excessive beam current,
even though the composing electrons may be deflected
from the screen by reason of the incorrectly set
magnet, may impair the efficiency of the tube. A
method which safeguards the tube while the magnet
is being adjusted is by placing a microammeter in
the tube cathode lead, and then adjusting the bright-
ness control so that the registered beam current does
not at any time exceed 50 micro-amps.

In some receivers, to facilitate mechanical layout,
the ion-trap magnet may be fitted with the arrow
diametrically opposite the:line on the neck of the
tube. In such cases the arrow must always point
away from the screen, towards the base of the tube.

Although an ion-trap magnet functioning in
conjunction with a tube embodying an ion-trap
electrode assembly must never be adjusted to remove
a shadow on the screen, certain receivers, the K.B.
HFEG0 series,” for example, use a form of ion-trap
magnet as a béam-correcting device. In these
receivers the picture-tube is generally an aluminised
non-ion-trap type (in the K,B. range a Brimar type

IT must be borne in mind that damage to the

- C17BM is sometimes used), and the magnet should

be adjusted on the tube neck to eliminate shading of
the picture in the corners and to give the best overall
focus together with -minimum geometric distortion
of the raster.

As we have already noted, it is not always advisable
to commence by aimlessly twisting and adjusting the
ion-trap magnel when examining a receiver for lack
of raster. It is désirable, first of all, to observe
whether the magnet could possibly have altered in
position under normal conditions.” - For instance. if
the magnet is found to be locked securely to the neck
of the tube, it would be pointless to loosen it and hope
that adjustment would bring back the lost raster.
The same reasoning would. of course, apply if it is
obvious that the inevitable laver of dust on the tube
neck has not becn disturbed in the vicinity of the
magnet. ’

It is just as well to progress along these lines, for
if the magnet is shifted in an aimless endeavour to
restore screen illumination the possibifity is that it
will not be returned to the correct position after the
operation has proved unsuccessful. Clearly, this may
aggravate the rroblem of establishing the actual
reason for the blank scieen.

Beam Cut-off .

Just the same as a heavy negalive bias applied to
the control grid of an ordinary valve will result in
anode current cut-off, beam current cut-off occurs in
a picture-tube when the grid is made less positive
than the cathode. Let us make this point clear. If,
for instance, a potential of 150 volts is applied to the
cathode of the tube, and a potential of 100 volts is
applied to the grid, then from the tube point of view
the grid is 50 volts negative with respect to cathode.
This is, of course, * standard one  reasoning. but it
is .surprising how bewildered some experimenters
become when they measure a positive grid potential
relative (o the chassis. They seem to forget the
existence of the positive potential on the cathode.

Pricture HT+Line
o/ tube
Peakin Cr4£Mm,
co/f 7 RS
100K

Brightness
Ci

8
nErol
VAWV 27
R4 25 500
22K0 | 220K = KQ
¥
L 2
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. 3 Chassss

Amp.

Picture T Line
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Correctorts
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¥ig. S1.—The pictare-tube control metwork of the
. K.B. Model KV33. -

Fig. -52.~The pictuce-tube  control arrangement s
used in the Cossor Model 916-917 series.
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FLYING SPOT TECHNIQUE

By C. Grant Dixon, M.A,

Chairman of the British Amateur Television Ciud

HERE are undoubtedly a large number of
readers of PracticaL TeLEvisiON who have
constructed one or more television receivers,

and are now looking for fresh fields to conquer. This
article is intended for such people and, assuming a
working knowledge of television reception, some
guidance will be offered on how to go about building
a picture scanner. The video signal is composed of
synchronising pulses, suppression or blank pulses,
and picture content. The pulses may be produced by
the excellent video generator described in PRACTICAL
Tetevision for December, 1953, and January, 1954,
but for simple experiments nothing so complicated
is required. The picture signal may be produced in a
variety of ways :
Normal television camera.
Monoscope.
Flying spot teleciné scanner.
Flying spot scanner using reflected light.
Flying spot scanner using light transmitted
through a still transparency. '
The last of these methods is the best for the beginner,
and the simplest apparatus consists of two cathode-
ray tubes with common timebases (this avoids using
synchronising pulses) ; to the face of onc tube is stuck
a transparency. and a photocell and amplifier are
placed about [ft. away. The output of the amplifier
is used to modulate the second tubc and the picture is
reproduced on the screen. This is an excellent way to
start as it-enables the transmitted picture to be
compared with the original, and much valuablc

S PRE

é HT+
. SK(L
S Sawtooth =
for
Deffection
E
é Negative
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47K O; Outout
_____ ’———\ —i

Fig, 1.—Circuit for obtaining pulses from the timebase.

experience can be gained in the construction of a
suitable video amplifier. .

If it is desired to send a picture over a single coaxial
cable, then synchronising pulses must be added and a
pulse generator is necessary. If economy is to be the
keynote, then ncgative pulses may be taken from the

.screen of a Miller-tr'ans.ilron timebase (Fig. 1). and
shaped in a pair of clipping stages—zero bias 65L.7—
before adding the video signal. Addition of pulses
and video may be performed by using two valves with
a common anode load. Diodes are connected across
‘the grid resistors, as shown in Fig. 2, to ensure that
the video is positive-going and the synchronising
pulses negative-going. ”

The Scanner .

Let us return to the scanner unit, The cathode-ray
tubes which have proved most useful for this work are
those with a blue trace ; even if an orange or yetlow
afterglow is present, this is no detriment. The 5FP7
(magnetic) is popular, as is also the 3FP7 (electro-

_static). The VCR516 should be satisfactory, and the
ACRI and ACR2X (while or yellow trace tubes) have
been used successlully. Almost any tube with P2, P4,
P7, PU1 or PIS phosphor will do. The SFP7 is quite
capable of definition up to 3 Mc/s despite its small
size, and an experimental scanner using this tube is
shown in the illustrations. The reader may wonder
why an afterglow screen does not causc a loss of
definition, as the photocell must register the instan-
taneous light of the flying spot ; the reason is that the

. blue phosphor has an extremely rapid decay tinw, and
the photocell most commonly used, the 931A, is very
sensilive to blue light and practically insensitive to the
yellow afterglow (Fig. 3).

The Photocell

The 931A is a photo-multiplier cell and has
several stages of electron multiptication incorporated
in the glass envelope, so the outgoing signal-does
not need more than about threc further stages of
amplification. The load resistor of the celf should
be only about 1 K2, and the voltage across the
divider chain supplying the cell should be kept as
low as possible to avoid the generation of noise.
Alteration of this voltage to the 931A is a convenient
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Now let us consider a typical picture-tube control
circuit. Fig. 51 shows the arrangement employed in
the current K.B. receiver, Medel KV35. Here we can
see that the cathode of the tube is in direct contact
with the positive potential at the anode of the video
amplifier valve. We know that the potential at this
point is dependent on the current through the series
circuit comprising L1, R, VI, R2 and R3. And that
as the current through V1 increases, so the potential
at VI anode reduces. We also know that the current
is a function of the video drive. In this circuit, with
no drive, the anode potential settles down to the
region of 135 volts.

Now to have a look at the grid circuit. This is held
at a positive potential by reason of the brightness
control potentiometer R7 and its associated series
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Fig. 55.— A R.C.
coupled frame output
stage, Note the im-
portance of high in-
sulation across Cl.

Fig. 53.—A method of

restoring picture quality

after a heater to cathode

faull has occurred in the
tube.

resistor R6 being connected across the H.T. supply.
For th's discussion we can forget R4 and RS, since
under normal working conditions they should pass no
current and thus present no voltage drop.

At minimum setting of brightness the slider of the
control is at point A (Fig. 51), or at zero potential.
The cathode is, therefore, 135 volts positive relative
to this point or, in other words, the grid is 135 volts
negative, this being more than sufficient 1o hold the
tube at beam cut-off. As the brightness control is
advanced, however, the slider moves from point A
towards -point B, and the potential at the grid rises.
The grid goes less negative with respect (o cathode
until it allows the passage of beam current through
the tube. The electrons impinging on the fluorescent
screen impart energy (sec = More About the C.R.T.,”
Pracrical TELFvVisION, October, 1951), which excites
the phosphors and a faint raster is displayed. The
raster becomes brighter as the control slider gets
nearer to B and the tube grid goes even less negative.

If now the brightness control is slowly retarded
again to the point where the raster just disappears
the correct setting for the brightness control is
established (see ** Picture-Tube Control,” PRACTICAL
TEeLEVISION, August, 1953). .

Leaving the brightness control at this critical
position, and applying drive to the video amplifier,

causes the tube cathode potential to fall below the
static 135 volts to a lower potential (this, of course, is
again like making the grid less negative) in sympathy
with and depending on the white content of the
video signal.

This effect lifts the tube out of cut-off, and modu-
Jates the beam to give a visual display on the
fluorescent screen ; and, provided the scanning and
timebase circuits are working correctly and synchron-
ised, a picture is resolved.

A perusal of Fig. 51 will show that there are few
fault conditions that could arise to cause the positive
rotential at the cathode of the picture-tube to out-
weigh that at the grid to provoke beam current
cut-off irrespective of the position of the brightness
control, From the grid aspect we can clearly see
that if R6 goes high in value or open circuit the
electrode will fall to a low positive potential or collapse
to zero, and will therefore be relatively heavily
negative with respect to cathode. A similar state
of affairs may occur should the top (H.T.) end of R7
go open circuit, though in this case the defective
component is clearly revealed by the screen suddenly
going very bright when the control is turned to its
fully clockwise setting. A break at point A of the
control . will, of course, have the converse effect when
the control is rotated fully anti-clockwise.

A break or high resistance developing in one of the
feed resistors, such as in R4 or RS, may not occasion
a blank screen, though this defect may result in the
top halt of the screen being much darker than the
bottom half; and in this case a gradual shading
from bottom to the top of the picture or raster is often
in evidence. Furthermore, the effect of adjusting the
brightness control is not immediate, since the increase
or decrease in screen brightness tends to lag behind
as the control is turned. This is more apparent if one
of the resistors enlarges in value considerably, and in
certain cases the overall brightness on the tube screen
fluctuates to a definite rhythm due, of course, to an
enlarging of the time constant of the brightness
control nelwork as the result of the fault.

From the picture-tube cathode viewpoint the
potential here may rise clear of the potential range
provided by the brightness control should the emission
of V1 fail or fall off to a large degree. This is casy to
realise, for under such conditions less current is
passed and consequently less potential is dropped or
developed across R1. The same effect would result
if either R2 or R3 went high in value, or if a defect
developed in the screen-grid circuit {(not shown in
Fig. 52), such as the associated resistor going high in
value or the decoupling capacitor turning into a
resistor or short-circuiting.

Although a couple of tests with a voltmeter should
quickly determine the magnitude of tube bias, it is
advisable to remember, when making such tests in
this circuit, that voltage readings may be affected
seriously by the load imposed by the test meter, and
unless this is taken into consideration the readings
obtained may be more fictitious than fact and
bewilder more than assist the constructor. This is
especially so in this case, where two separate high-
impedance potentials are measurcd and then com-
pared to compute the bias potential. The need is
thereby illustrated of employing a voltmeter of high
sensitivity, preferably one coming under the classi-
fication of a ** valve-voltineter.”

Where such an instrument is not available, how-
ever, the quantitative errer can be minimised by
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measuring the bias voltage direct from grid to
cathode. An alteration of negative grid potential
should ensue by function of the brightness control,
and if it is possible to take this down to aboul the
15-25 volt region, then the fault lies elsewherc than
n the biasing circuits.

Another dodge that can be used to ascerlain as
rapidly as possible whether the black screen is caused
by excessive bias is to short-circuit the grid and
cathode pins momentarily. This has the effect of
cutting off completely the bias on the tube, when—
if the bias circuit is defective—the tube will display a
peak-white raster. The short-circuit should be
perfarmed as rapidly as possible, since there is the
possibility of the tube being damaged through lack
of bias and heavy beam current. If this dodge
creates a raster, then we can be cerlain that the fault
lies somewhere in the biasing circuit.

Now let us look at Fig. 52. Here the control
system of the Cossor 916 scrics receivers is shown.
The general arrangement is essentially equivalent
to the previously considered example, apart from the
inclusion of R6, and the tube heater winding on the
maimns transformer—for in the K.B. the tube heater
is connected in series with the heaters of the valves
to form an A.C./D.C. circuit.

The resistors R4 and R6 are arranged in value to
pad the brightness control so that it provides an
even rate-of-change of screen brightness over its
entire range. It often happens in this receiver that
one or other of these fixed resistors alters in vajue
to a degree that prevents a raster from being created
when the contrast conirol is al minimum or when
the aerial is removed from the set. 1t is worthwhile
to check this point on a receiver exhibiling this
symptom, particularly if one of this series.

One of the problems presented to designers of
TV sets is to ensure that the difference in potential
between-the heater and the cathode of the picture-
tube does not exceed the limit stipulated by the
maker. This limit varies slightly between tubes of
different” manufacture, and in order to keep within
the réecommended value many artifices are employed.
In the Cossor circuit, for instance, it will be noticed
that the tube heater is energised by reason of an
isolated (from the D.C. point of view) winding on the
common mains transformer.

In view-of the fact thal the manufacturers recom-
mend a D.C. connection between tube heater and
cathode, a connection.is made from the heater
direct to the H.T. line. This is, therefore, satisfied
by virtue of the D.C. path between R, LT and R2:
and furthermore, a low cathode-to-heater potential
exists ; the actual polential magnitude being the
voltage difference between the H.T. line and the
anode of the video valve.

Sometimes a reteiver of the Cossor 916 series
exhibits a symptom of intermittent loss of vision;
this fault is revealed by the fact thal it is not
possible to resolve a raster by advancing the brightness
control. Routine voltage checks will show that an
intermittent tube biasing defect is responsible, bul
unless one is acquainted with the tube circuit (Fig. 53)
it may prove a wearisomc matter to establish the
precise cause.

In nearly every case, however, it can be traced to
an intermittent heater-to-cathode short within the
picture-tube, and with the circuit at hand it is readily
realised .why such a symptom results : the effect
being due, of course, to the fact that the potential

Py S

at the tube cathode rises to that of the H.T, line, and
is thus always much more positive than the potential
at the grid, irrespective of the setting of the brightness
control.

The effect can be eliminated by simply disconnecting
the tube heater winding from the H.T. line, but,
although this operation restores the tube biasing
c\n'cui[s to normal, unfortunately the disconcerting
symptom of poor picture quality resuits. This is
caused by capacitive and inductive fosses in the mains
transtormer, for when the picture short occurs the
higher video frequencies are severely atlenuated
owing to the by-passing effect produced by the
tranéformer. If the tube defect is of an intermittent -
nature—which is generally the case—the poor picture
quality will, of course, manifest intermittently, and
the accompanying symptom of picture pulling to the
left—sometimes 1n bands—will also make itself
evident from time to time.

1{* the poor picture quality can be tolcrated. or if
some form of viewing is essential before a new tube
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Fig. 54.—A method of obtaining picture-tube first anode
potential in the Ferguson 941T.

can be purchased, the intermittent effect can be
eliminated by shunting a 0.1 microfarad capacitor
between the tube heater and cathode.

A special Jow-capacitance healer transformer can
be successfully used il desired. and this method is
most beneficial should the defective tube have good
emission. The transformer should be connected as
shown by Fig. 53. By adopting this method good
picture quality can be maintained and the tube given
a further lease of uselul life. Transformers for this
purpose can be obtained from various advertisers
in these pages.

‘Sometimes, when the tube is a tetrode, a lack of
raster is caused by a defect in the H.T. feed circuit
to the first anode. A potential in the region of 200
to 300 volts should be expected here according to the
type of tube, but again, allowance should be made
for the load created by the test meter, for this anode
is also mostly supplied through a high-resistance
circuit, ’
~ A typical mode of obtaining first anode potential
for a tetrode tube is shown in Fig. 54 ; this arrange-
ment is used in the Ferguson 941T series receivers.

(To be continued.)



iy, 1954 PRACTICAL TELEVISION ' 77

Positively the 2 BEST T/Vs yet built
for the Home Constructor !
The STERN’S HTELE-VIEWERS?”

5 CHANNEL SUPERHET RECEIVERS
Suitable for any transmitting channel and for which commercnal adaptors

will be available.

PERFfé‘f PICTURE QUALITY 1/,

TN PERFECT FRINGE AREA RECEFTION
2 S/MP[E DIACRAMS MAKE [ )=

CONSTRUCTION EASY Bl’f TER REGEPTION AT HALF
COMMERCIAL COST

i e €3 s § 3§ $ B € 3 § T ¥ P § 5§ 3 This is the 127
The “WIDE-ANGLE” TELE-VIEWER !
TELE-VIEWER and can be completely We can supply a

1 NEW 12in. C.R.T. at the
specially reduced price of
£12.19.6. (Carr. & Ins., 15,- extra.)

built for only 28 =16~4 .
(Plus cost of C.R.T.)
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A : efficient  larg
‘L gereen TV
woffered
constructors.

% Excellent Tim
- Base efficienc
" producing 15 to
16 Kv with ample
scanning power
for C.R.T.’s up

B & 4 i § 3

' The complete set of ASSEMBLY INSTRUCTIONS for
these 1/ Vs are available for 5/- each. They include really
detailed PRACTICAL LAYOUTS, WIRING DATA AND
COMPONENT PRICE LIST. ALL COMPONENTS
ARE AVAILABLE FOR INDIVIDUAL PURCHASE. AN
ATTRACTIVE TABLE MODEL CABINET FOR THE
12in. Model I8 AVAILABLE FOR £6.19.6.

T £ 3 e 1 3. § e ¥ 5 “hmn

to 17 inch.

STERN RADIO L71D.
£33 - 0 o 109 & 115, FLEET STREET, E.C.4.

T i Tel.: CENTRAL 5812-3-4,

This instrument has been developed to meet the grewing demand for an
instrument of laboratory sensitivity built in a robust and portable form,
for use in conjunction with electronic and other apparatus where it is
imperative that the instrument should present a negligible loading factor
upon the circuit under test.

The instrument consists ‘basically of a balanced bridge voltmeter. Tt
incorporates many unique features and a wide set of ranges so that in
operation it is as simple to use as a normal multi-range testmeter.

The instrument gives 56 ranges of readings as follows :(—

D.C. VOLTS: : SmV. tg 250V. (input A.C. OUTPUT POWER: 5mW
Resistance 11.0 megohms.) to 5 watts in 6 different load resist-
%f&g‘niggigﬁg%v' (tBpUCHREs stance znces from 5 to 5,000 ohms. .

D.C. CURRENT : 0.5/A. to | Amp. ’ p Size: I2}ins, x 9ins. x S}ins,
(250mV. drop on all rangas.} DECEIBELS : —10db. to +-20db. £40 Weight ¢ 12}1bs.

A.C, VOLTS : 0.1V. to 2,500V. R.M.S.
up to 2 Mcs. With diode nrobe CAPACITANCE : .000tuF. to 50uF.

external 0.1V, to 250V. R.MS, The instrument operates on A.C.
Useful measurements can be mads RESISTANCE :0.2 ohm to [0 megohms. mains, 180-130V. and 200-269V., 50-60c¢/s

up to 200 Mc/s, the applied voltage .
bzing Im\i:ed/ to IO')\?. above 50 INSULATION : 0.1 megohm to 1,000

Mc/s. : megohms., Write for fully descriptive pamphlet,

The instrument is guickly set up for any of the various tests to be undertaken, a single range selector switch auto-
matically removing {rom (he circuit any voltages and controls which are not required for the test in qucstion.

Sole Proprietors and Manufacturers :

VICTORIA 3404/9

. WINDER ET.M.3
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INDICATOR UNIT “ASB”
SERIES (U.S.A)

C‘ontams 5BP1 C.R.T.. with mu-metal screen
3/6t 2/68HT's, ()AG7 6AC7, plus H.V.
cond» ete, Metal case 184in. x Biin. x 8in.
All controls brought to front panel beside

viewing screen. RO
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ASK FOR
D, E77d
INDICATOR UNIT TYPE 62
In original wood case.
DEECR £3.19.8 o ERNT
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B Used, good condition.
BUTOR - 8296 o CHIRT

INDICATOR UNIT TYPE 305

BRAND NEW REF. 10QB/6504
Contains VORA4A-VCR325, 7 EF50°s
ASK FOR CARRIAGE

D H93 £3'1 9-6 each PAID

POWER UNIT TYPE 283

Ready made for T.V.
Input 230 v. 50 ¢.p.s.
5 mr'a.. H.T. 250 v. 150" m's.,
10 a. Fally
smooLhed and rectified with valves VU120,
501G, VRO (EF5(D, ptus cond., resistors, ete.

Outputs
EHT. 2 Kv,,
L.T. 6.3 v.

and 6.3 v. 5 a.

REPRINTS FROM
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BEGINNER’S T.V.

Mains Transformer 32/6 each

Stmoothing Choke 15/6 each
Qutiput Travzformer 9/9 each
Crystal Diodes 5/3 each

THE BEGINNER’S TIMEBASE

Mains Transformer ... 20/~ each
E.H.T. Transformers ... 30 & 45'- each
Smoothing Choke 8 13’6 each

"INDICATOR UNIT TYPE 6H
In original wood case,
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ION TRAP MAGNET
ASSEMBLY

Mfg. Surplus.

Type IT/6 by Elac for 36 mm. tube neciz.
ASK FOR POST 3d.
D/HOG gach EXTRA
IF/AF AMPLIFIER UNIT R1355

In Transit Case.
With valves. I.F. frequency 7.5 mc/s Dim. ;
18 x 8% x Ttin. Used. good condition.
ASK FOR CARRIAGE
D ET70A each PAID

R.F. UNIT TYPE 24

In original carvton
Switched tuning 20-30 me s with valvec ete.

ASK FOR
15/' each 16 BXTRA

D HH%0
R.F. UNIT TYPE 25

In original carton
SWJtched tuning 40 50 me, s walh valves, eue.

ASK FOR P
9 6€ach 1/6 EXTRA

D/ H317
R.F. UNIT TYPE 27

With broken dial.
Variable tuning §3-85 mc s with \alve“} eté .
Used, good candition.

ASK FOR OS
D EM 2 /6 each 16 BXTRA

RECEIVER UNIT R3601

Rel. 10DB603T.
K FOR 3

AS CARRIACE
D H493 PAID

each
NOTI.—Carriage and
refer to the UK. only,
Extra.

Postal
( hal Qverseas

freight, etc.

ASB3 5,7 or 8. type 62. R1355, R.F., 24, 25. 27. and RS60L.
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D/HMT 29U each PAID

Order direct from :

2, BRIDGE ST, GLASGOW, C3,,

CLYDESD A LE

SUPPLY
Co. LTH.
"Phone : SOUTH 2706/%

t

i LEARN THE

i PRACTICAL WAY.
i With many of our coursas
| we supply actual equipmznt thus com-
bining theory and practice in the correct
¢ educational sequence.

i Radio, Television, Electronics,
l

!

e

NEW

Draughus-
manship, Carpentry, Photography, and

Commercial Ari, ete,

Courses includer

INSTITUTES

Theonly Postal College whichispart of |
a world-wide Industrial Organisation.

PRIVATE AND

POST THE COUPON TODAY FOR QUR

BROCHURE ON THE LATEST METHODS

OF HOME TRAINING FOR OVER
150 CAREERS & HOBBIES

INDIVIDUAL TUITION IN

YOUR OWN HOME

all subjects which provide

enrolling with us.

Courses from
£1 per month

E.M.I

e ——y

AULY
i

City aad GQuilds Grouped Certificates in Telecommunications: AM.

Seneral Radio and Television Courses, Radar, Sound Recording, efc:

INSTITUTES, Dep:.
43 Grove Park Road, London, W.4,
Phone: Chiswick 44{7/3.

Brit. LRE.

Examinalian. Radio Amateur's Licence. Radio and Television Servicing Certificates,

Also Courscs in

all other pranches of tagineering and Cammerce.

The advantages of EM.L. training. % The teaching methods are
planned to meet modern industrial requirements.
lucrative jobs or interesting hobbies.
personally ailotted by name to ensure private and individual tuition.
advice covering all aspects of training is given to students before and after

* We offer training in
* A tutor is
* Free

Send without obligation your FREE book.

138K

ot g B e D pe——

-
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Are the 3 Mc/s Bars Necessary ?

SOME COMMENTS ON PICTURE DEFINITION

By L B.

NE of the questions which is most frequently
O asked when a new televisor is presented is,
* Will it resolve the 3 Mc/s bars ?

The desirc for the best resolution possible in the
picture is a healthy one ; the BBC transmit a wide
band of frequencies with the object of providing as
good a picture as the system will allow, and the best
horizontal resolution 1s obtained when the 3 Mc/s
bars on Test Card = C” can be resolved.

Picture, Quahty Jnd Definition

The * goodness * or quality of a picture is termed
its .définition, and by this we mean the faithfulness
of the reproduction as compared with the original.
We have a homely parallel in the pictures produced
in. periodicals. I a picture from a newspaper or
magazine is closely examined with the aid of a
magnifying glass, it will be seen lo be constructed
from a large number of elemental dots. In the dark
areas the dots are very close together while in the
lighter areas they are farther apart.

The dots are pr oduced by the photogr aphlc process
employed in makmg the plates for printing. In
high-speed presses using fairly coarse paper such as
newsprint the dots are larger and fewer in number ;
we cannot have too many dots as the process of
printing at high speed on this class of paper would
clog the plate and a vggy blurred reproduction
would result.

When the.speed of printing is slower and very
finely graded paper is used then the dots can be made
smaller and there will be many more of them.

The practical result of this is that a picture pro-
duced on newsprint is lacking in fine detail. A head
and shoulder view, for example, would not show the
individual hairs on the head.

A fine art paper, -on the other hand, would show
these fine hairs. In the first case the dots used are
larger in diameter than the width of a hair, while in
the second case the dots are smaller than the width
of a hair.

The important point to note is that where the dots
are smaller a greater number are required 10 cover a
given area, and the smaller the dots (or in other
words the greater the number of picture elements)
then the greater is the detail produced.

A similar reasoning exists in TV practice. As a
homely example, a receiver which has very good
definition will show the strings attached to the
puppets in a puppet show such as ““ Muffin the
Mule ” 1 a receiver with inferior definition will not
show the strings and the viewer just does not see
them ; the puppets appcar to be entirely self-activated.

In order to arrive at some wite

Moore

resolution if it is divided into a number of
elements which is equal to the number of vertical
elements.

As an example, optimum viewing distance is where
the line structure merges and the background of the
picture appears as a complete whole and not built
up from separate lines.

it is obvious that if a black spot occurred along a
line which was smaller than the width of a line, the
spot would not be seen at the distance from the
screen wherc the lines merge. It would be useless,
therefore, to cater for detail which is finer than the
width of a single line.

It will be seen, then, that the optimum acceptable
definition will be that where a horizontal line is
divided into alternate black and white squares whose
sides are equal to the width of the line. This is the
finest detail which the eye would resolve at the
distance from the screen where the lines merge.

Estimating Bandwidth

In the 405 line system using interlaced scanning
we have in each half cycie 2024 lines. Of these lines
14 are taken up for synchronising purposes, leaving
a total number of active lines containing picture
intelligence of 188%. Thercfore, in each complete
interlaced picture we will have a total of 377 lmcs
containing picture mttlllgcnu

In other words our picture is actually 377 lines
high. The ratio of width to height is 4 : 3, or wecan
say that each line is 4/3 timés as long as the heighit
of the picture. If there are 377 lines we can say-that
the vertical dimension contains 377 elements and
one line should therefore contain :

i; % 377 = 503 elements.

Our line will therefore be divided into a total of 503
elements, half of which will be black and the other
half white. We can represent the white squares as
positive pulses and the black squares as negative
pulses ; the result is an alternation which is some-
thing like a sine wave as shown below. There will,
therefore, be a total of : .

4(503) == 256} cycles for each line.

Now there are 377 lines in the active picture so the

total number of cycles in each picture is :
256% x 377 == 96,700 cycles.

The number of complete frames transmitted each
second is 25 and there will therefore be a total of :

96,700 » 25 2,417.3500 cycles per sec.

= 2.4 Mc/s approx.

standard of quality it has been FAN I
stated that if the horizont:l | Rh
resolution is equal to the verti-

cal resolution then satisfac- 3
tory definition is achieved. \

The horizontal resolution  Alack >
will be equal to the vertical

The square waveform and a sine wave,
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From the above it will be seen that we could have
adequate definition for a bandwidth of only 2.4 Mc/s.

Unforlunately there is one flaw in the argument
and that is in interpreting the square-wave formation
representing the black and white squares directly
into a simple sine wave. In actual fact the square-
topped waveform contains an infinite numbcr of
harmonics and to obtain a good approximation the
bandwidth would have to be in-the region of 30 Mc/s
wide. .. '
This i5 obviously not practical ; the total number
of picture elements is taken as if the whole of the
lines were active lines which gives a frequency of
about 2.75 Mc/s. The BBC state that they transmit
all frequencies up 1o I Mc/s.

Resolving the 3 Mc/s Bars .

In order to obtain the best definition from the
signal transmitted by the BBC it should be possible
to align the set so that 'the 3 Mc/s bars are visible.

For the majority of home constructors the only
time available is on Saturday mornings and quite a
large number of Saturdays are required before it is
possible to complete the job. Usually one just arrives
at a point where results are being observed when
the 1ést card is whipped away and a waiting period
of a quarter of an hour ensues uniil it returns,

It i1s a fairly simple matter to resolve the 1 M/cs
bars and not at all difficult to get the 1.5 Mc/s bars.
The 2.0 Mc/s bars are a little more difficult and the
2.5 Mc/s bars require a great deal of patience. In
the case of small tubes such as the VCR97 it is not
always possible to resolve these as the spot size is
larger than the width of the bars.

The 3.0 Mc/s bars are rather difficult, and while
many commercial receivers will show those of 2.5
Mc/s they do not reveal the 3.0 Mc/s bars.

Factors Aﬂ”ecting“ Bandwidth

1t is important to remember that there are factors
other than the tuning stages which affect the band-
width. 1t is possible for the tuning stages to embrace
the required range of frequencies and yet the televisor
still does not show the full complement of bars.

Spot size 'is one factor because if the diamcter of
the spot is targer than the width of the bar then the
bar will not be seen.

Another factor is the video output stage : it is
useless for the tuning stages to be broadened if the
video output stage will not pass the full bandwidth.

A further factor is the acrial system. Where highly
directional arrays are used as in the fringe areas the
aerial itself may not provide sufficient gain at the
edges of the bandwidth it is supposed to. encompass.

The range of frequencies injected into the tclevisor
by the aerial system at a fairly even level may not
cover the 3 Mc/s. Much depends not only on the
aerial itself but by its proximity to local objects, the
type of feeder and method of injection.

It has been the author’s experience that there are
very few commercial televisors which will reproduce
the 3 Mc/s bars in true black and white,

Vertical Versus Horizontal Definition

The figures for the bandwidth necessary for
reasonable definition have been based on the vertical
definition of the picture. We have assumed that the

picture is divided into a number of horizontal lines,
the total number of active_lines being 377, and from
this we have derived a figure for the required band-
width. .

One factor which has not been taken into account
is that there is a certain distance between adjacent
lines which is included in the aspect ratio of 4/3.

To obtain the optimum horizontal definition we
must make it equal the vertical definition. The
oplimum viewing distance is where the horizontal
lines comprising the picture just merge together so
that the line structure is not observed.

This optimum viewing distance will vary with the
visual accuity of the observer ; a person with good
sight should sit farther from the screen than one with
poorer sight.

Now herc is a simple cxperiment which you can
make yourself, if your televisor will resolve the.
3 Mc/s bars, or if you have access to one which will.

First check that the bars ar¢ received correctly
and are not spurious due 1o “ ringing.” The best
method is to count the number of bars seen in each
square on Test Card *“ C.” The 2.0 Mc/s bars should
have 8 ‘distinct black lines, those representing 2.5
Mc/s should have 10, and the 3.0 Mc/s bars should
have 12. ’

Count the lines carefully to see that they are ali
there and, if necessary, adjust the focus on the bars
and not on the horizontal lines. Normally, the 3.0
Mc/s bars will be reproduced at reduced contrast,
Eut they should be distinctly observed as individual

ars. Y

Having.verified that the bars arc correctly repro-
duced, ignore them for the moment and then move
back from the screen until the horizontal lines merge
together so that they are no tonger visible as separate
lines ; the background q&the picture should appear
complete and whole.

The position in which you are now is the optimum
position for viewing for yourself. At this point observe
the screen closcly (without falling into the temptation
of moving your head forward) and endeavour to
see the 3 Mc/s bars. 1If you cannot see them clewrly
then move forward towards the screen until they can
be distinguished. This will be the position of optimum
horizontal resolution.

Generally, you will find that to distinguish the
vertical bars you will have to move forward and
when you can observe them you will note that the
line structure of the picture is also quite visible.

From this it follows that the optimum viewing
position for horizontal resolution is not the same as
for vertical resolution. As it is important that the
line structure should not be observed, then if at this
point the 3 Mc/s bars cannot be distinguished it is
useless making the receiving circuits wide enough to
resolve them ! '

Advantages of Reduced Bandwidth

Reducing the bandwidth to a lower figure has
several advantages. The most important is that the
gain of the receiver is increased—a not inconsiderable
{actor for the fringe viewer. For fringe reception
2.5 Mc/s is adequatc.

The fringe viewer would do well to bear this in
mind. A picture with decreased horizontal definition
but increased overall clarity with absence of back-
ground mush and “snow ™ is much preferable to
one which has a marvellous definition, but in which
all action appears to take place in a snowstorm,
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THE ‘f STROLLER ” CONSOLE BARGAIN

EXCITING NEW BATTERY PORTABLE WHICH
CONVERTS TO A PIGNIC RECORD PLAYER

* Sensitive
superhet.

4-valve

* Attractive 2-tone
case and three
colour scale,
oxty 39/6
* 7 inch  elliptical Designed to take a I2-inch
speaker. teleyisor chassis, this walnut
veneered. cabinet represgnts
* Full AV.C. and probably to-day's best cahinel
sixed tone correction. bargain. Made for very fam-
ous Company. Pr thcr)‘ tn{leib\naénu{ veneered,
Sps s Mains only, carriage, ete.. 7/6. with 1nlaid bands. Uncut motor
*B%’]_Lge for  Mains Y bl board. Record storage size
. 2rt. 6in. x 2. 6in, x lft. 2in.

Clearance to motor hoard §in.
PIPrice £8.18.6. plus 15/, carriage
and immsurance.

+ Factory-built look.

SOMWEAVE

This really
lovely loudf

oL

Lotonf
PIE

i a
g

HAND SPRAY GUN

our price 18

The Elpreqg ** Stroller ™ is an
all-dry battery operated super-
het, using frame aerial and 1.5
volt valves Type 1R5, 1T4, 185
and QS4. It is particularly
selective and gives powerful
results on long and medium
waves. Battery consumption.
however, is quite low. The
cabinet is ultra-modern and
finished cracodile andfor
lizard skin in two shades. The
control board js shmilarly fin-
ished, and  with the (hree-
.coloured dial, gives the whole &
factory-built aspect.

Full constructional details of
this superhet and of the Picnic
Player unit which, by the un-
doing of four screws, slips into
the cabinet in place of the radio,
will be found in our btooklet
* The Stroller,” vprice 2/6

(returnable if parts purchased).
Cost of portable cabinet and all
parts for **
valves,

Stroller ' including
speaker. but not bat-
is £8. 17s. 6d. (H.P.
=it £2.19s.2d.), carriage 5/-.
Cabinet available separately.
rrice 37/6, plus 3/8 postage.

THE ELPREQ E.

This is a made-up unit work-
ing on the blocking oscil-
lator overwound amplifving
staze principle. It is of
moderate power consumption
(6.3 volt, 8 amp. filament
and approx. 59 mA. H.T.)
and contains threce B.V.A.
valves. QOutput ortamwble
ranges from 6 KV. to 9 kV

with normal H.T, rail input.

H.T. GENERATOR

12/- per vard
or panecls
12in. x 12in.
1/3 each.
This is also
very suitable for covering plain
wooden cases, lor partable
radio amplifiers, etc.

&ll  liquids or
powdcer. Icdcal for finishing
models, etc., €/8 post 9d.

Suitable

MINIATURE PORTABLE TV.

You can probably think of manv other reasons when you may

but somewhat higher out-
need a midget televisor, but it will certainly be vseful when—

puts can be obtaincd with
higher H.T. supply.

Valve

rectification is employed in (ag Someone is i, ;)r confined to another room.
G i ciong are 61 x 47 ¥ Ti . 2 (b) Your big TV, fa
Lthouyff(U]Ev;tgcgwr:hae,f]‘men* SEREFOEE SR Wilk: IR, Gk, (c) You want to alter or adjust your hig TV.
i (@) The commercial programmes start.
(e) Servicing an aerial installaticn.

‘M DAYS FREE TRIAL

SEND ONLY DEPOSIT

5in. SANDER
and Handyman, £8. 7s.
TIE 44 ORBITAL SANDER
ing, £12. 10s. 0d. Cash, or £4. 3+, 4, deposit,
__Alltools made by Black & Decker

POLISILER.

d, or £2. 15s. 10d. depesit.

REFUNDED IF TOOL NOT
APPROVED
Im. drill. ROBUST Teol with trigzer

switch and self-centring chuck, £5 195, 64d.
Cash, or 40/- deposit. =

A must for Housewife, Engineer

10 times faster than hand sand-

‘Fhe Liipreq Miniatupre Tele-

visor uses standard conven-
tional circuitry,

employing a
and 2 ervstal
diodes. The athode-ray tube
used is tin. Service type
VCR 139A hhlch has a standard
equivalent and will therefore
always bhe obtainable. The
layout is extremely clean,
straightforward and proles-
sional. The wiring. whilst
naturally being a littie more
intricate due tQ mmniaturisa-
tion. is nevertheless com-
pletely acressible, and very
good results have been obtained.

The total cost. if you have to
buy every part, would come to

£16-£17. but you may have
many of the components
already  in =tock. as only

standard conventional
ponents are used. A cd

case. similar to the artist's
ilusyration above, will be
available shortly. Its size will

be approximately Piin. x 8in.
x 6in. (internally).
Full construction
outs, diagrams. templates,
ete., running into soma 50
sheets, is available, price 5,-,
poust free.

dota, jav-

FREE BOOKLEY

Qur booklet
Handy Hints

gives tips _for

Carpenters, M e-

chanics, En, 42-48, Windmill Hill,
neers and Ga.rdenelﬂ Fully illus- Ruislip, Middx.
trated, and .it is yours for the JPhone : RUISLIP 5780
asking. Send stamp to-day. Half day, Wednesday.

Personal shoppers,

152-3, Fleet Street, K
Phone : CENLral 2833
Half day, Saturday.

ELEGTRONIG PRECISION EQUIPMERNT, LTD.
Fost ordars skoufd bz zddresscd fo Dept. 7, RUISLIP,

however, can call at :
4

39, Stroud Green Road,
Finsbury Park, N.4.
Phone :  ARChway 1049
Hal day, Thursdayv.
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Thousands of enthusi
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‘mebml(lmv the ILE. UNITS_TYPE 28 and 27. ° For

“Simolex™ Televiso ow being featursd VA LVEs use with the R.1355 or any receiver with
in Plavmcal Television.’ HY NOT 3 a 6.3 v. supply. These are the variable
TOU? CONSTRUCTOR'S ENVELOPE, _ - = tuning units which use 2 valves EFH4
containing full constructional details and | IG5 6/8 | 6557 U8 | 574 10/- | and 1 of EC52. Type 26 covers 65-50 Mc/s
Blue Print. additional notes and suzges- | IGS 6/8 | 7A7 8/8 | AU+ 10/~ | (5-8 metres), and Type 27 covers 8055
moxrle agnd QXﬁrv Service form. sent [or BT 88 | 71C3 8/6 | 6ACT 6/¢ | Mc's (3.5-5.0 metros). Complete with
ONL - components available ex M ) e 1 . p valves and BRAND NEW IN MAKER'S
}Lrl)c( as '\f.(illov;/\ \ I?No 8"- 77 8/6 | 6K7 g,ﬁ CARTONS. ONLY 45/- each
A UM CHANSIS.—13 s.w.e ITAd 76 | TWT 8/8 | BK7GT /6 ig S C cte with 3
DRILLED with screens and cube holder | op7 8/8 | 12HG 88 |'807 . s x]/:llve: 5\1351 'la‘n:ll{ulfll den‘irl?f ]gfn‘:é‘tnﬁ-

bhracket, 27/8. }?LAIN. with sc BAL 9/~ | 1203 6/- | BCH3 126 catmn i%qulred to cover all TV. Stations,

3 o Y ONLY
TRANSFORR \ll { —350-0-330 v. 150 ma., 3BT 8/6 | 12AHT 12/ | EA5D 3'6
30 e 86 tapped at 4v., ONLY | gac3 76 | 12867 %6 | EBC3z  g/g | TIRANSFORMERS.—Manufactured  to
328, (PosmgL 2~) st ’ o : i ’ our specifications and fully guaranteed
CHOK 10 b. 12) ma., 10'6. (Post Ir—) BAKT 9/6 | 128K7  8/6 | EB34 3/6 | Normal Primari le< 495-0-425 v. 200 ma.

IRS.—RM3 5i- en,. B4 706 | 18R7  7/6 | BEI6 66 Ga v da. 83 salh s dl ONLY
~TRT50 . 81 . 28D 0 & 8 a ma., V.
13/6.5\5031 S1 4, 6SNT 118, | opa W6 | MoT 78 | e B8 | R S b e oNLY G565 250 v %
FALVEHOLDV IS qurmo) 101., | 608 8- | 32 78 | BFS0 88 | 950 v 100 ma.. 63v 6a.6v.3a. ONLY
1.0.and M 0. 84., Diode (EA3D) 6., VCRIT | 6GSE 3 36 718 .. Red 326, 350 v., 130 ma.. 6.3 v. 5 a.,
6. SH6 5+ | 50Y6 8/ | Sylvaniag/g | TV 3a. d"“ X 3&6 T‘wtab‘“e el f‘ﬂ{r"
Ry ‘1- N ouge: uprig! mounding. 8.5 ." .
icazed) g}‘\}{‘jf‘ﬁ? 28 oxs 9o/- | 58 8/6 | BESS 126 | BT witn 5 windings of 2 v La. ONLY
450 v. 5,6, 32 x 32 mrd. | 657 716 | 1622 11/~ | EX32 72/6: 7T kV. E.HT. with 4 v ONI.
0 v. 4'6, Mica, silver | 6NT 78 | 1625 4i- | BL32 881§, PLEASE ADD 2 - bEsthcE ToR
il el il AR vatus 8RS 8/g | 13%A  7]g | SP6l L e o, e
> AU valuss pre- 2 o 1L.H.T. TRANSFORMER F 'CRYY
set 1/9 each, lon< spindle 3/-, with an.ch 68U 8'8 \lea(_)’oO 86 MUI} TUBE.—2,500 v. 5 ma., 2-0-2 v. 1.1 a. 24)-5
4 . GVE 10/6 | VRI37T  5/9 | RL37 v. 2 & 37 8 (postage) 2 -.
HESIST PRS.— watt &b 1 owatt 5d., | 6SAT 81§ | KT2 5 | vem YD ST ) USROS, THEST
Lalt 6., 15 K5 wast. ] 6. BSGT 76 | VP33 gi6 | 954 METERS.—Completely sell contained,

con, l-OR\llGRS.—,m 8d.. tin. 104d.

S o of A.C./D.C. cur-
SPUAKER,—61in, Ror A P, witn | SHT /6 | HL23DD 8/6 | 956 this provides 10 ranges

vent, voltage, and resistance. Have had

trans. 17,8 (postaxe 2-). 5SJ7 8/g | 180 8/- | 9003 Some use, but every instrumont has been
Al Compovent~ e 'I New amwd Un- | 88K7 78 | 1Tt 8/~ | 8004 thoroughly checked and tested and is
used,  Fafl Price t availabte on | 517 8- | 1RS> 8/- | 931A CUARANTELED IN PERFECT WORKING

Peues ORDER. ONLY £2.19.6.
Open natil 1 poan, Saturdays, we are 2 mins, from High Hotborn (Chancery Lane Station). 5 wins, by bus from King's Crosé,

Cash with order. mlease, and print name ond address clearly.  Includs posiage us specified and on Component Orders under £2.

U . E. l . co R PN . THE RADIO CORNER,(PI::;‘EGig;K{:MI‘: r;‘,;.(,gAD, LONDON, w.C.l.

Inrs 60% CHEAPER !?

To .Construct Your Own Television Aerial
SUMMER TIME IS THE RIGHT TIME TO CON-

ARTHURS HAVE IT!

LARGE STOCKS OF VALYES AND C.R.T.s.
AVO METERS IN STOCK

meresxe o STRUCT 'AND ERECT AN AERIAL
AR = 2 2 2 = s WE SHALL' BE PLEASED TO SUPPLY INFORMATION,
Electronic Test Unit — —_ — — 27010 0 IF REQUIRED, ON ELEMENT LENGTHS AND SPACINGS,
Elactronic Test Metar — — — 40 0 0 WITH FULL ASSEMBLY INSTRUCTIONS, ALL WE NEED
Valve Characteristics Meter — — 80 0 O IS THE CHANNEL NO. AND TYPE OF AERJAL TO BE
* Cossor Oscﬂloscnpes Models IOSZ — j04 0 0 .CONSTRUCTED

" 1049 — 132 0 0O All fittings are die-cast, using high quality aluminium ond are

Full range Taylors Meters. List on request. fully guaranteed.

2,d. stamp for llustrated Price List. C.W.O. Camage & Packing.
/6 extra.  Address in block letters please.

I4fc. 16 s.w.g. 2in. Aluminium Poles. Inc. Carr. 50/~
teak—TL/10 Amplifier and " Point One *’ sin. 18 s,w.g. D/H Alloy Tubingz. Per ft.  bod.
Pre-amplifeg et e Complete 28 7 0 fin. 18 s.w.g. D/H Alloy Tubing. Per fe. 14}
pecification on requast. 2, wa 3
Leak Tuning Unic = n es — 35 6 3 lI\ll'SnU)I(.I‘\"rI"Or?jna)Unbreakabl waterproof (stangzzg &9
Chapman Tuning Units  — - = [ 6 8 INSULATORS. Unbreakable. For *“ In-line '’ Aerials.
LATEST VALVE MANUALS lin. x lin. ficting. Each 8/9
MULLARD. OSRAM, & BRIMAR No. 5, 5/- each, - MASTHEAD MOUNTINGS. 2in. Pole ficting, lin.
ART and SCIENCE in SOUND REPRODUCTION Cross Boom. TEach a8
an in o . R R :
By F. H. BRITTAIN, D.F.H,, /6 each. MéSTHBEAD MOURNTINGS, lin. Pole ﬁttmg,Elmi; 7
Postage bd. each extra. REFLECTOR AND DIRECTOR ROD HOLDEI:CS i
Terms C.0.D. OR CASH with order and subject to price
alterations and being unsold. for lin. Elements, tin. Cross Boom. h 3/9
— BRACKETS, Heavy Duty. 2in. Pole fitting, double
lashing. Set 40/~ & 35/-
BRACKETS, Lightweight. lin. Pole fitting. single
if;:-y 4 lashing. Set 30~ 25/- £1 & 15/~

PROPS:~ ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : Gray House,
150-152 Charing Cross Road, London, W.C.2

TEMple Bar 5833/4 and 4765. i
TELEGRAMS—* TELEGRAY, WESTCENT, LONDON "
CABLES—“ TELEGRAY 'LONDON.” i

MARLBOROUGH, WILTS. ' *Phore 605.
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Clesed Circuits
HE use of closed circuits is
. becoming increasingly popular
g }p;the United: States and ‘many
I ading Lompames are conducting
“Conferences in this way.
w2 Recently, Ford dealers in 32
“tiliés were able to see a preview
of a new car by means of television
-on a closed circuit and Ford have
‘also  held important sales dis-
- cussions on a number of occasions.

Television Licences
THE following statement shows

the approximate number of °

television licenses issued during the
year ended April, 1954. The grand

total of sound and television
licences was 13,455,001.

Region Number
London Postal 2 ann 946,498
Home Counties’ 357,194
Midland " 638,636
North Eastern 436,974
North Western 458,886
South Western 141,147
Wales and Border 161,851

Total England and Wales 3,141,186

Scotland . 148,156
Northern Yreland 11,496
Grand Totzal 3,300,838

Low Sales in Italy
IT is reported from Milan that the
output of television receivers
in lftaly is to be reduced because of
a marked falling off in sales.
The cheapest set available costs
£88.

Divis Television Station

rI‘HE BBC has placcd a con-
tract with MclLaughlin and

‘Harvey Ltd., contractors, for build-

.ing work at the new medium-power -

television transmitling station at
Divis, near Belfast R

: Wo:k is” expected to begm in
July.-

What Are My Lines ?
A BBC engineer has devised a

actors who **
plays.

The script of the play is turned
on a roller machine which can,
when necessary, beam the lines on
to a mirror which reflects them back
on to plate-glass between the
camera and players. The actors
can see their lines but TV cameras
cannot rcgister them.

dry up ™ in television

Tele-phone
AN hour before the 9,931-ton
French liner Lyautey arrived
in Casablanca recently, passengers
were able to-talk to friends ashore
and see them on a TV screen.
Cameras transmitted pictures of
friends in Casablanca to the ship
and the passengers aboard saw and
spoke to them although they, them-
selves, could only be heard and not
secn by those ashore.

new method of prompting .

Lightship’s Honour )
TELEVISION receiver has
been installed in the Breaksea

Lightship, which lies five miles from

Barry in the Bristol Channel.

It is the first set to be operated in

a European lightship and is a gift

from the Mayor of Barry, Alder-

man T. Yeoman, who visited the
master and crew of six last Christ-
mas and saw that the monotony of
their daily routine could be pleas-
antly broken with the aid of TV.

Tests were made to see that the set

would not interfere with the vessel’s

electrical” apparatus, with satis-
factory results. The crew now
enjoy good quality reception.

New Comedy Series
S Bob Monkhouse's television
series has been cancelled due
to his ill-health, a new series is
planned to begin some time this
month starring Avril Angers.
Anril first became well known to
viewers in her role of Rosie Lee
in Terry . Thomas's shows and

A mobile. outside-broadcast unit; recently completed by Marconi’s Wireless

Telegraph Co.,

Ltd., undergoes. its acceptance trials before leaving for

Sw:tLerland for the televising of the World Football Champlonshlps from
3 Berne,
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Mr. M. Bishop of the BBC, president of the Institution of Electrical
Engineers, is seen presenting the Faraday medal of the LE.E. to Mr,
Isaac Shoenberg of E.ML.I. for his outstanding contribution to television.

vecently played a leading part in
the " Friends and Neighbours ”
programmes,

Commercial . Too

'THE report released in Canberra
of the Royal Commission on

Television urges the early intro-

duction of national and commer-

cial TV programmes in Australia.

Sweden Begins

XV'HEN a sponsored- television
service opened recently in

Sweden, crowds gathered outside

dealers’ shops to peer curiously at .

sets in the windows.
Somc streets were so packed that
traffic was held up for Jong periods.

Protest to Council
A FEW days before the Queen’s
return journey up the Thames,
over 1,200 viewers in the Aber-
gavenny, Monmouthshire, district
wrote to the local council, news-
papers and the G.P.O. in protest
against the fun-fair in the "town,
which, they claimed, would inter-
fere with the reception of the TV
broadcast from Westminster Pier.

A Post Office enginecr from
Cardift visited Abergavénny but
could do little other than receive a
promise from the fair tenants that
all generators would be run at low
pressure.  According to reports,
the programme was received satis-
factorily.

Ban on Religion
] URING a debate on the Tele-
~vision Bill in the House of
Commons  recently, Mr. D,
‘Gammans, Assistant Postmaster-
General, said that no religious
organisation would be allowed to
advertise or buy time on a com-
mercial television programme.

Two Years” Wait
/JHEN Sir lan Jacob, Director-
General of the BBC, returned
home from America recently, he
told the Press that it would be at
least two years before colour
television could begin in Britain.

“ We are abreast of the Ameri-
cans,” he said, *“ though they may
"be a little earlier than us with
colour TV. They may even be
ready to go into mass production

on it by next year but there is a
long way to go before it is an
economical proposition.”

Large-screen Demonstration
LARGE-SCREEN television was
demonstrated for the first time
in France recently by the Rank
Organisation Associate Company,
Cinema Television. .
An. audience of 3,000 were
impressed by the trial showing
which took place in the Palais de
Chaillot for the 60th anniversary
congress of the Electrical Institute.

Holland’s First TV Buy

IT is reported from Holland that
- the Dutch Television Founda-
tion has placed its first television
order with a German firm.

The order is for a TV recording-
car and German .competition won
through by merit of a slight difter-
ence in price.

No Tip for TV Pirate
P.O.  officials recently dis-

* covered that a householder
in the North was operating his TV
without a licence.

On calling at the house to
challenge him, two Post Office
representatives were invited straight
in befpre they could state their
business so that the licence-dodger
would not miss the end of a big
race on television. The men
remained silerit and watched while
the family shouted home the
winning horse. * I got a tip about
that one,” beamed the house-
holder. He was then told who the
men were and that they had come
to inquire about his TV licence.
His face fell. ** It never rains but
it pours,” he said. 1 didn't get
a tip about thee.”

After the Pay-off

LORD MACKINTOSH, chair-
man of the National Savings

movement, has stated that the

public are saving more now that

the boom in the buying of tele-

vision sets, washing machines and

_refrigerators has declined, dand all

hire-purchase instalments have been
paid off.

The Ediior will be pleased to consider articles ol a practical
in " Practical  Television.'

nature suitable for publication in

Qvwing 1o the rapid progress in the desien of radio apparatics

Such ariicles should be written on ane side al the paper only,
ard should contain the name and address of the sender. Whilst
the Editor dees not hold himsell responsible jor manuseripts.
every effort will be made 10 return them I a stemped and
addressed envelope iy encloved. All correspondence intendad
Jor the Editor should be addressed to : The Editor. ** Practical
Television.” Gearge Newnes, Ltd., Tower House, Southampron
Street, Strand. 14.C.2.

arnd (o our efforts 10 heep onr readers in touch with the letest
developments, we give no warramiy that appuratus descrived
in our columits is wot the subject of letiers pateni.

Copyright in all drawings. photographs and urticies published
it Practical Televivion ™ is specifically reserved throushout
the countries signatory 1o the Berne Convention and the U.5.A4.
Reproductio or imitations of anv of these are therefors
exprexsly forbidden.
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REMINDER ..........

Slnce we pioneered wide-angle scanning for thz Home-
Coristructor several years ago, we have become so well known

-as manufacturers of reliable television components that some

Deflector Coils type DC300/C. As
specified for the *‘ Teleking,” ** Super-

of our standard lines are Ilable to be forgotten.
- Typical examples of these aref:' ’

465 kefs LF. Transformers type
lin. x 2in.

465 kefs I.F. Transformers type
Fin.x 34in.

Tape-Deck Oscillator Coils,
screened, each coil adquted to'9 mH.

From all Leading Stockists.

ALLE

160 (Miniature), size lin. x :
Price 7/6 each.

158 (Standard), size I3in. x
Price 9/6 each. .’

type 3l. . High impedante,

Price 9/3 each. .

COMPONENTS
LIMITED

visor 7 and ‘‘ Magnaview.” Crown Worlis, Lower Richmond Rd., Richmond, Surrey
Conversion circuits for !4in. and Telephone : Prospect 9013
17in. C.R., Tubes now available. Send 9d and S.A.E. for Wide-Angle Circuit Diagrams,
ﬂ DC O I E SAFEGUARD YOUR SET EGONOMIGALLY
EL13 /"/’__ =
lReqa’ Trads Mark)

SOLDERING
INSTRUMENTS

FOR

| SUCCESSFUL HOME CON-
STRUCTION AND ALL
SOUND EQUIPMENT
SOLDER JOINTING

‘“STANDARD  MODEL,”
as  ILLUSTRATED, 25/6

Any volt range supplied.
6/7 to 230/250Q.

Equally suited to daily or intermit-
tent use
Made in England

Registered Design
{Brmsh U.S.A., Foreign Paan(s)
Export Enquiries Inviied

WRITE DIRECT TO

ADCOLA PRODUCTS LTD.

Sales, Offices & Works 2 CRANMER COURT, CLAPHAM
HIGH ST., LONDON, S.W.4. MACaulay 4272

Shiclds
10/

illustrated
extra.

3/16” dia. bit Standard Model |-

/55"

AND NOT AN INGH WASTED

ERSIN ==
Multicore
SOI.DER

ERSIN MULTICORE SOLDER
makes every electrical connection in £ !ﬂ'mNs |
3 (‘_'Q 5
your equipment a sound, permanent i1 RES oF
joint. Countless jobs—construction, I RRUSI\PE H—U
repair—can be done with.one 5/ X oy
carton. And, because ERSIN MULTICORF y
contains 3 cores of extra-active, non-corrosive Ersin Garton
Flux to prevent.oxidation, ‘dry’ and H.R. joints, it solders instantly,
without trouble, waste- or extra ftlux. Get a carton today.

MULTIGORE SOLDERS LY.
MULTIGORE WORKS, HEMEL HEMPSTEAD, HERTS « BOXMOOR 3636.
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HANNEY of BATH offers:

EDDYSTONE 740 RECEIVER. ex-stock at £42°15 -. Send for
illustrated brochure. NEW Eddystone catalogue 1/2 poat {ree.
MIKES.—Acos Mic, 22-2, 84/- ; Mic. 80, 0/-; Mic. 33-1, 50/-
. Mie. 35 ; Rothmmel ?ADab 637-.
LOUDSPEA —Goodmans Audiom 60, £8(12'6 : Axxom
150 M. II, £10, 5/6 W.B. HIGH FIDELITX 3'a coil, H,F.610, 6in.
50/6 ; H.F.8108in., 606 ; H.F.912,9in., 67.- : H.F.1012,10in.,73'6 .
(150 ‘available at 73/6).
CO10.S.—(State range required.}—Osmor Q 4/- 1 Weymouth H,
Denco Maxi- -Q sbd.
R T.P. dual range high

39 ; WeautE‘P 3 - Denco C TRF, 8'-
or miuiamm 311, with reaction. 479 :

gam 4.-, MOR Q Coilpacks, Tvpe HO, 48 - : LM. 40/~ ; Batt.,

50/- RF 0.- : ETA 4 Station Tuning pack, 43/8.

[ 0N ’l‘lh\\s (46\: Kels.) Denco IFT, 11, 12" DI : Il"l‘ 6.18'4 pr. :
Weymouth P4, 15)- pt'. ;” P.5, 8/6 each :

Weal ite M. 8001. R1/-pr.

P54, 10,-

()lv] ‘PUT TRANSFORMERS.—50 watt POTTED de Luxe type to
suit single or m1sh~pu11 PXd4, 6V6, 616 and K166 valves. Optimun
leads 4,000Q tol 0. Eleven ratios 15} :1to78:1, 47:/3. Llstone
MBT b mum -ratio, 8/9 ; Elstone MR/7, 7-10 w. multi-ratio,
18/9 ; MR.15, 15 w multi. 4178 "; MR.30, 30 w. multi. 49/6. Woden
Witliamson, Potted, WOT25, 1.70 secs., £6:10/~ WOT2.6, 3.6
secs

/18/6.
P.W. CORONETS.—JB. SL8 Drive, 27/6 : E.2 V-Condenser. 14/~ ;
W.B. 8in. H.F.810 L.S. (less trans) 60/6 ; All resistors and con-
deansers as per our General List,

TELEKING, ——Coneructors Envelope, 6/-; Coilsets, 44/6 ;
'Chassis ki, 50/- : T.C.C. kit, £1/4/3 RM4 rectifier, 2 Allen
Componenbs.LOSOS 40, TO: 21’- . DC300, 3916 ; 1C302, 31/
GL16 and GLI18, 7/6 each ; BT314, 15/~ : SC3 12, 21~ A’[‘Bl(), 30.- 3
OP117, 9~ ; Dubilier Remstor‘pob kit, 81/6.

P, SUPER VISOR

T.C.C. Condenser kit, £8/6/4 : Erie resistor kit, 54/4 ; 4 w/w pots,
26°'- ; 7Erie carbon pots, 85/- ; Allen cml%am 44/6 AllenCDUOOC
39’6 : GL.16 and GL.18, 7/6 each : SC.319, 1/- . FC.302, 31/-;

2
: Denco WA/FMAL 81/~ ;
Westinghouse WX.6, 3:10 ;

OP.117 output trans., 9=

1 o8
Denco chassis kit, 51/6 : ; WG4A, 776

LW.7, 26/8 . Enﬂlxsh Electric pO]VsByI ene ma.sk 45/8 Derspex
filter, 32:8 ; anti-corona ring, §/8 : Tube sheath, 8/2 901 tube,
inc. carr d insurance, £22/14'10 : Llac IT8 ion Lrap, 5=,

rriage an 141
WIDE ANGLE VIEWMASTE R.—Instruction Envelope, 3/6.
Priced parts list available on reguest.
CATHODE RAY TUBES,—Mazda, CRM.121B; £16/13/8 CRM..123,
£17/14'6. Multlard MW31-74, £186/ 13 8: M W36-22 & 24, £19/9/3 .
MW43—74, £23/12/8. Ion traps forall t;ubes 5,- each. Please add 10/-
carriage and insurance on all tubes, any excess being refunded.
Send 6d. in stamps for our GENERATL, LIST, which contains details
of components for Viewmaster, Teleking, Magnavmw Super Visor,
‘Universal' large Screen Televisor, by Mullards, Coronet Four,
Williamson Amphﬁer Soundmaster, etc., etc. Please add post-ax’c
ta orders under

HANNE 17 LOWER BRIST(T)LIRO3A8?‘

'.— — — — at long last!
TV INTERFERENCE

ELIMINATED IN SECONDS!

UG-IN

TV

Announcing the latest PL

HIGH-PASS FILTER for

Receivers

from

interference
Stations (on 30 Mc/s or lower).
i NO SOLDERING—ATTACHED

Removes nearby Transmitting

IN SECONDS.
Does not even require back to be removed from set.
Suitable for any set using co-axial aerial input.

PRICE 30,— Retail ‘from your local stockist.

In case of difficulty write to :

Lubgear (Cambridge) Illl.

WILLOW PLACE, CAMBRIDGE  Tel. 2494—2 lines

|
—_— ”MONEY BACK E
GUARANTEE

Jole: GRA 6677

:_[L,@_cooﬂ

12 0 62 ROMFORD RD, LONDON E.12,
MONTHS

£5 TV TUBES GUARANTEE

MAZDA CRMI2i-A-B, and a few other types and makes,
Piclure shown to callers. Not Ex-W.D. Curriage and insurance
15/6 extra. No cuatch. Special olter of tubes with burns for
testing and spares at 30/- cach,

SALVAGE VALVE CLEARANCE SALE

8/9 /9 5/% /9

6BE6 El—()" 3v4 ILDS5
6BW6H 1T4 12% 4 TLNS
. 6BAG 154 210VPT 4D1
ovo6 1S5 77 6ABY
6K7 El436 37
EL91 KTwel CVve
6AMS OZ4A UM4 (M. eve)
DLY4 SP2 (5 pin)
Postage on valves 1/- up to 6.
RECTIFIERS

Selenium type, 180 voli at 40 m/A.. 3/9. Metul rees.. 300 v,

200 m/A. Also 200 v, 80m/A o either at 8/9. T.V. lype, new.,
300 v. 200 m/A., 12/9. P. & P. on rec., /-

P.M, 127 107 SPEAKERS 8§87 67

12in. Truvox, 47/6; 10in, 25/ 8|n - 18/6'
& P.

25/ Glin.,
Sin., 13/9. All 3ohms,

14/9 ;
Best mukes.
SPOTLIGHTS.—8/9 Butlers, new but X~ W D 74in. dia.,
6Lin. deep. These lights are similar to thosc sold for £3-£5,
but finished Black. The lamp fitting is ot the pre-focus type,
this can be easily changed by fitting a holder from side light
(179} post |/ Bulbs for dbnn. now in stock, 6 volt .36
watt. I’ voll 4‘{ watt, 4/6 cach.
1/9. Inlea-red glass.

Idcal tail lamps. New
ex-W.D. Post 9d )
INTERFERENCE & NOISE SUPPRESSOR.—5/9.
out [rig., hair drier, etc., interference. Post /3.

STAMP ONLY FOR 1934 CATALOGUE.

Cuis

TV. BARGAINS--

COLVERN PRE-SET WIRIEDWOUND POTENT 5
—JOO ohtos to k.. 3/2 each. Carbon pots, 2/8. with switch. 4
L w. resist 4d, cach: 1 w., 8d, Al preferred values stock.

\ ALVE CANS
B(Cr or BOA Moulded Holder and Can, 1’6
CALT, COTES. 6-9 XV,
\'i'\ TFCIHES
\Iew Midget Tvpo 2p. 2w, 20p 3-wav. 26 1p. 12 w., 2 p. 6-woy,
Ip 4w i ay. 3:6. Yaxley Standard (nwo bank). 2 p. li-way,
i,)sw LA 5w, 8!)"&%7/6
MISCEL l \\I~()l .
Pair of Best Quality Test Prods. 19 pair. Adcola Soldering Tron.
25 6, with detachable bit 3'8. Stand. 10’6, Henlev's New Instru-
ment Iron, 18,8, Tvana. 14.11. Multicore 18 s.w.g. Solder, 5'-
per carton, Flux, 1/6. 2v.. 6 v. or 12 v. at 2 a, (‘/ha m“ Trans-
former. 19/6. 4 a Type. 22/6. Elli50n 60 ma. 20 0-250 v.
fully shro Midget Mdms T'ra nsformsz
?(‘m}wt Str 9 - doz, Volts f\djue‘rman Pamc!q 12
¥

TANS
250-0-350, 250 ma. 6.3 v, Ba.. 5 v.3a., 6.3 v, tapped 2 v..
67/6. Denco Wide Angle Line Trane.. 42/-. Alle
Frame Blocking Trans. TQI% 1%6. 120 ma. 950-0-2
3v.5a., fully shrouded. 39/6. Allen TV, Auto A'l‘310 30/-.
HWIGH NCABILITY 2" 1w, RESISTORS
All values (preferred). ](‘O ohms me.. 1/6 cach.
in to 7 watl. 2/3. 10 w.. 29, 40 ohms Lo 10 K.
BOOKS

1.0, Can (3 piece), 1/8.
15 -; 6-18 kV., 25/-; with cireuits,

fuily shrouded,
40 Haynes

5% wirewound

"How to Make Flectronin Gadgets,”” 8/8. TV. Faults,' 5f-.
STV, Fault Filnding.” 5/< “Radio Se:vxmn! Instr ument 4'g.
Vxewmastel Plans. s ‘Soundma:r.er 8/ ng‘,"
 Personal Portab]es ' 2i6. “The Osmllnscope “ool 5/-.
\'\/Wuxld Valve Manual.”” 3'§. ~Brimar,” 5/~ “T.R.F. and
aupmhet Tuner Unit Plans,”” 2¢8.
S
9 (oil filled). .5 400 v., 84, z. 1,001, 002,
--doz. 0016 kV..8 001 10, or 153 kV,, 10i-.
17KV, 20/~ @l T.C.C. Vi ).
¥
6UB '\/Id," c myve. Ti-. AC()PL . FLVR2A. /8. KTZ41 (7 pin 4
Bi=. 17S(J7lD Triode), 4'6. 6/6. 6BWS, 7/6. 6ATE, 7'§. 6X4, 7'6-
K136, 8/6. All available BV.\ Lypes. .
ODDS AND ENDS
.m Polystyrene Svindle Extensions with din. Pancel Bush, 4in., 1/19.

'n 2'3." Brass Couplers. 8d.
10«. Denco Maxi
I)I'IN('() COTLP ACKS

tin. Alladin Formers and Cores. 7.
Q" Tormers, 18 cach.

CreM 3374, (‘]‘l 1. 33/3. [ aie 42(8,
SI0AL TFOR QUOTE, 8d. O sURYTLY b_\l\(:\(\ BOOKLET.
RADIO SERVICING €O, % SoyTu bt woan,

EALING 5737, 2 Next to Soulh Faling Tube Station,
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WATCH ON REPERTORY
HE BBC’s television play pro-
ducers have long been watch-
ing attentively the theatrical
repertory movement. In spite of
strong competition from cinemas,
music halls, radio and felevision,
there are about a hundred reper-
tory theatres in large and small
towns all over the country which
put on a weekly play, acted by real,
live, professional actors. Many
of the plays are brand new—the
first cfforts ofibudding playwrights
—and in thesé, the TV Drama
Department are particularly inter-
ested. Sometimes, of course, the
boot is on the other foot and new

 or even established playwrights go

- author,

In the advertisements,

so far as to write thewr plays for
television, but probably with an eye
on the West End or provincial
theatre as the ultimate source of
royalties. This is what happened
some time -ago with Dial M for
Murder by Frederick Kpott, a new
and more recently with
The Man Upstairs by Patrick
Hamilton, who wrote those big
play and film successes Gas Light
and Rope.

“6M. 4F. ONE SET 7
THAT is the magic formula
most likely to appcal to the
producers of repertory 7 A glance
at the advertising columns of a
theatrical newspaper reveals that
authors and their agents hke to
boast that a play requires only one
setting and has parts in it for five
or six men and three or four women.
the play
title and the name of the author
are followed, for instance, by the
cryptic letters—" 6M. 4F. One
Set,” a combination which seems
to suit the majorily of repertory

companiesém “4M. 3F. One
Set,” which appeals particularly to
-the smaller companies. Occa31on—

ally, the figures ** 749% ~or * 6%
appear, which indicate the royalties
demanded for the performance of

the play, based upon the box office

: takings, after entertainment tax has-

been deducted. Plays with many

~ more characters and with music

seem to appeal to amateur dramatic
societies, for obvious reasons. But.
the other selling point of * One
Set ™
scares me a little, so far as tele-

UNDERNEA

is the characteristic which-

By lconos

vision Is concerned. We are having
quite a lot of plays on TV which
require only one set, and it'seems to
me that a certain amount of adapta-
tion is desirable to give a grealer

variation in the background,
especially for plays which run over
an hour. One can understand the
difficulties of repertory companies
struggling with four or five sets in
one play—but thesc difficulties
surety do not apply in the case of
television.  The large stages at
Shepherds Bush could deal with
the extra sets with the greatest of
ease.

“THE PROMISED YEARS”
SERIES
HE LIBERATORS was the
first of a group of four plays
entitied The Promised Years by
Jain MacCormick, and this was
played by an excellent cast in one
main setting plus an *‘insert ” or
two. The setting, designed by Roy
Oxley, represented an Italian farm-
house in the last days of the war
and it was in this set that almost
the entire action took place. The
situation” . of  [talian  partisans
helping allied soldiers in operations

which endangered  their. own
families had great dramatic
strength. Characterisation of

{talian partisans, allied officers and -

men, and the Italian family in the
farmhouse were rather conven-
tional and strictly in accordance
with type casting for stage plays or
films.  Nevertheless, ~the playing
was excellent and moving, fine

performances being registered. by.
Carpenter,”

Maureen - Beck, Paul
Owen Holder, John Welsh and
others. The camera set-ups and
lighting were good, though rather
on the dark side, but many of the
close-ups were beautifully com-
posed. The love scene between
Lucia and Pietro was delicately
acted and very well photographed,
for which we must compliment also
the producer, Julian Armies.

.1 look forward to the other three
plays in this same series_in which

~gccompaniment.
‘of thg” downhill path of a (some-

characters from The Liberators
reappeat in different surroundings.

VINTAGE FILMS

THE film industry is unwilling
to co-operate with the BBC
in allowing ncw or nearly new
films (o be televised. This attitude
is quite understandable, yet the
BBC could make greater use of
films, sound and silent, which do
not come under this ban. The
showing of Harold Lloyd’s ** Movie
Crazie.” a silent film which must
have becn over twenty-five years
old, was an example which could
be repeated. These old silent films
were theoretically photographed
and projected at 16 frames per
second. In practice, they were
photographed at about 18 frames
and projected at anything from
18 up to 24 frames per second, the
latter high speed being reached on
Saturdays when theatre managers
often tried to get an extra half-
programme through to cope with
the rush of patrons. With suitable
arrangements made for adjustable
speed, many of the silent pictures
would be worth seeing again, such
as ‘“ Birth Of A Nation,” * Quo
Vadis,” the Fairbanks pictures,
Hepworth's ** Alf's Button ” with
Lesliec Henson and ** The Four
Horsemen Of The Apocalypse.”
Then there are the early blood-tub
melodramas, plaved in a straight
manner but with exaggerated ges-
tures which now seem so very

Camusing | especially when accom-

panied on the piano with a carefully
wc}rked-out “*tstraight 7 arrange-
ment.- The National Film Theatre,
next to the Royal Festival Hall,
put o1 some time ago a showing of
a. British melodrama film “ The
Road To Ruin” with Arthur
Dulay giving a most appropriate
and cxpertly synchronised piano
The serious story

what elderly !) University student
whose gambling and intemperate
habits nearly cost him his life, is
presented in the form of a dream,
thereby ensuring a happy ending.
The contemporary synopsis of the
film states: * The climax gives
opportunity for a fine piece of
character acting, culminating in a
scene of great power and strength.”
All 1. can say is that it has to be
seen to be believed !
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(Continued from previous page)

ILLUSIONISTS ON TV

]\ AGICIANS, conjurors, illu-
- sionists, card manipulators,
handcuff kings and the like, have
always attracted attention. [t is
the way they do their tricks—the
patter and the showmanship—
which matter more than the trick
usell. - Houdini, Lafayette and
David Devant put illusionists in
the theatrical timelight many years
ago and television is now producing

a new gencration of first-class
magicians.  Bill Ward put on a
very good show in  Men Of

Mystery ” and, being a technician
as well as a television producer, he
was not afraid of introducing a
number of camera tricks (o help
the magicians who appeared in this
feature, particularly David Nixon,
who also acted as compere. In
collaboration with D. R. Campbell
(the television engineer who has
lectured to the Television Society
and the British Kinematograph
Society on many occasions), Bill
Ward made great use of the

“inlay ” and “overlay ” systems
of superimposing parts of one
picture upon another. David
Nixon was able to make pillars of
salt gradually appear and dis-
appear in a most mystifying way,
thanks to the clever electronic
switching device which is the
equivalent of the film studio trick
known as ** travelling matte.” The
curious thing about automatic
masking methods of dove-tailing
sections of one picture on top of
another, is that they are easier to
achicve with a colour system than
in black and white. For instance,
for one image of the two to be
Joined up or superimposed, it is
possible to have an actor stood in
front of a plain  ultramarine
back-cloth. By means of filters
and prisms on one camera, (wo
images can be reproduced.  Onc
image can be made to consist of
a clear silhouette of the actor on a
black background and the second
image could be reproduced as a
half-tone reproduction of the actor

upon a white background. The
clecifonic switch, operated by the
silhouctte image, can be made to
fill in the white background with
a third image—a rcal scene, a
scene from a film or a still photo-
graph.,  For instance, the actor
can be made to look as though he
is gazing at an exhibil in a muscum.
The museumn part of the composite
picture is picked up from a still
photograph, and the actor, stand-
ing in iront of the ultranarine
backing, is superimposed upon it.
No set is built at all. The BBC
usually obtain the silhouette mask-
ing signal, essential for the elec-
tronic switching device, by standing
the actor in front of a black
background and making sure his
suit {or any part of him) is not
as black as the background. The
contrast belween the figure and
the background is then forced up
and used in the same way as the
blue colour separation system
described .above. ~ It is a complex
device, though, and requires very
careful adjustment. But the effects
are truly amazing. No wonder the
magical men arc inlerested in all
TV camecra (ricks.

.

New Television Camera

THREE important new items of
television equipment were re-

cently demonstrated by Marconi’s

Wireless Telegraph Co. Ltd. at

their research laboratories at Great

Baddow, Essex.

These equipments were respec-
tively the Marconi Mark 1 image
orthicon camera channel, the Eng-
lish Electric Valve Company’s
44in. image orthicon pick-up tube,
and the Marconi flying-spot tele-
cine equipment.

Substantial orders, which have
already been announced, have been
received for the first two items

from the BBC, Canada and
Switzerland for both studio and
O.B. use.

The Marconi Mark 11 camera
channel is the only one in existence
which has been specifically designed

“for use with the new 4iin, image
orthicon pick-up tube, although it
can incorporate the 3in. version if
desired. This important feature
has been' made possible by close
co-ordination between the English
Electric Valve Co. and Marconi's,
who are associated companies
within the English Electric Group.

The entire camera channel has
been designed with a view to
providing the maximum -possible
simplicity of operation. As the

NEW

STATION
FEQUIPMENT

same basic equipment is used for
either studio ‘or mobile work, the
stocking of spares is reduced to a
minimum; while the maintenance
engineers have only to famiiiarisc
themselves with one set of cir-
cuitry.  Extreme accessibility and
the use of plug-in units give rapid
servicing Tacilities.

The new camera is fitted with an
electronic  viewfinder of special
design, which enables it 1o be sct
at any angle, irrespective of camera
elevation.

A number of editions of the
Mark (I equipment are available
to cover requirements for either
studio or mobile use on 405-, 525-,
or 625-line systems, with 50 ¢/s or
60 c/s mains power supplies. A
version which may be complelely
remotelycontrolled isalsoavailable.

The 41in. image orthicon pick-up
tube has many advantages over
the 3in, It gives a morc pleasing
tonal gradation and a cleaner
picture. In fact, the resolution is
such that it provides a far better
picture than any existing television
system is capable of transmitting.

Halo, edge -effect and ghosting
are virtually non-existent. (* Halo™
Is a black area surrounding picture
highlights. " Edge eflect™ is
sometimes seen as a thin white ling
produccd immediately to the right
of, and below, a sharp black-to-
white transttion. * Ghosting ™
occurs when a spurious second
image is seen superimposed upon
the picture.) :

The 4%in. image orthicon is
more sympathetic to changes of
lighting, which means in practical
terms that the change from dark
interiors to exterior scenes can be
made by the camera without
major adjustments having to be
carried out by its crew. This
facility allows much more freedom
to the producer, who can be more
ambitious with his lighting effects.

The Mardoni flying-spot telecine
equipment, also demonstrated, has
been developed (o provide a
television picture of exceptionally
high quality from 16 m/m. film
and standard 2in. by 2in. miniature
film slides.

An outstanding feature of this
equipment is the Marconi fast
pull-down mechanism, which solves
in a simple, reliable manner the
problem of how to prevent the
intermittent motion of the film
from being scen.
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HOME BUILT TV

Full HP Facilities @ Return Post Service

Stage I, £5/3/-. Stage 2, £4/4/-. Stage 3, £6/-/-.
Stage 4 (less C.R.T.), 14/6. Sundries Kit, 13/~
All items available separately. Send for list.

®
VIEW MASTER

We have fully detailed lists available for all ver-
sions of the View Master. Any of these will
be sent free upon request.
INSTRUCTION NMANUALS
Standard set. For 9in. or 12in, tube, 7/6. Wide

Solons save time, reduce costs. Solon soldering
is always clean, reliable and simple. Five models,
in voltage range 100-250; each with 6 feet Angle Conversion, 16in. and 17in. tube, 3/6.
Henley flexible. 65 watt ; oval tapered or round

pencil bits. 125 watt ; oval tapered or rourd @

pencil bits. 240 watt ; oval tapered bit.
Write for Folder Y.10

WATTS RADIO (Weybridge) LTD.

8, Baker Street, Weybridge, -Surrey
2 "Phene : Weybridge 2542

W. T. HENLEY'S TELEGRAPH WORKS CC. LTD.
51-53 HATTON GARDEN, LORDON, E.C.i
2
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Jfﬂl‘l‘tﬁt HOME CONSTP;lUS(.:E'.g.R,S

“VIEW  THESE PRICES !!

REPLACEMENT ‘(l:'rl{]Ll‘)l(IN(i ('()_\lp(h\r?%\"rsc
assis parts. 50.-; T.C.C. Condenser Kit, £7/4/2 : Valve-
LINE OUTPUT TRANSFORMERS _ holders-plugs. 24'6: Resistor Kit, 40'9 : TKLS Coil Kit.
ETRONIC PE 44'6 ; 1,008 Line Scan Trans., 40/- ; DC300C Deflector Coil,
( TYPE) 3861 PORR Focus Coil, 31 P03 Trame O P Trans . B
i - S0 vidt ontrol, 76 : GI.16 Linearity Control, /6 ;
Retail 37/6' Trade 25/ BT314 Frame Blocking ’Jirans.. 15/~ 1 SC312 Smoothing Chz)lce.
%1 i OPII7 Sound O ¥ Tr

FRAME OUTPUT TRANSFORMERS (multi- SEXD FOR CONSTRUCTION ENVELOPE. PRICE 6-.
) £ . g SUPERVISOR COMPONENTS
ratio) for service replacements, N Most of the above T.K. Wide Angle Scanning Components are
Retail |8/9. Trade |2/6 specified for use in construction of the P.T. Supervisor.
- CONIMPEI N e
ALL (€O BIRAND NEW
B Il-:chl‘!l(EI::SG Rgiicl I_L'L"ATzo 'R 3T RANS- PUNCHED ALUMINIUM CILASSIS.—Complete with screens
. [ I B B 5 3 g
. at 59 ;. nencil tvpe K3.10, 7'-.
Retaif 12/9. Trade 8/6 46 1 BSNT, 12,6 698, 50
COMBINED ISOLATING ANMD BOOSTER Ne o TR -igéicFSg;lccramic. 1-7 inter'octal, gd. ;
TRANSFORMERS. All voltages from 2-13.3 CONDENSERS.—2 mid. 25 V.. 1’6 : 16 x 16 mid, 450 v., 6/6
| . 32 x 32 mId. 450 v., 7,~; .1 mfd. 2,500 v., 4 8 : .00l mfd. 500 v..
V°~C- 8d. ; .005 mfd. 500 v.. 84, ; .0L mfd. 350 v., 8d, ; .1 mid. 500 v., ¢
Retail |8/9, - Trade |2/6 10d.~ Silver micas (all values), gd.
RESISTORS,—! watt, 4d.; § watt, 54, ; 1 watt. §d.; 5

MAINS TRANSFORMERS. Primary : 200 v., Eot F8iams—tin., sa, ¢ 1., 100,
230 v., 250 v. Secondary : 6.3 & 4 v., 2.5 a.,

4v. &5 v, 2.5a., 350-0-350 80/100 ma 0005 it 15 kV‘l%séO’}(‘«)'ill;: che';{v{)(gx\u'%%%e‘&?n
Retail' 35/3. R ’ Tr.ade 23/6 300 pl. 10 kKV. D.C., Type.CP55TO. Price, 3/8 cach.
SEND FOR SR, RADIO & TV CATALOGUL,
REWINDING. ~NEW CATALOGUE ON | /'] siiib i Tileviaion Gomponsnte in siscie Loy ot all vpes
APPLICATION. Cabinets, Autochangers, Amplifiers, Tape-decks, Condensers,

Resistors, elc. Price, 6d.. post free,
YERMS.—Cash With Order or €,0.D. Extra charvge for C.O.D.

H . W . F o R R E S T’ Please add postage. Offf.‘u?. %Lg\u_lbsga?l Monday to Saturday, 1

SUPERIOR RADIO SUPPLIES
349, HASLUCKS GREEN ROAD, 37, HILLSIDE, STONEBRIDGE, N.W.12

SHIRLEY. BIRMINGHAM. "Phone : ELGar 3644

-

LEARN THE PRACTICAL way

Specially prepared sets of television parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working f circuits and bring you
easily to the point when you can construct and service
a television set. Whether you are a student for an
examination; starting a new hobby; intent upon a
career in industry; or running your own businzss —
this Practical Course is intended for YOU —and
may be yours at very moderate cost.
EASY TERMS FROM £1 A MONTH

A tutor is available to give individual help and guidance
throughout the Course,

EXPERIMENTAL
QUTFITS:

Please send me your FREE book on Practical Courses: : -
¢ 1 TELEVISION — Instruction and equipment for building a Television
: lam interestad in..ooooiiiieiiiiiie e i Receiver.

§ To: EM.L INSTITUTES, Dept. 138X, 43 Grove Park | RADRIO 1 — A course in basic principles.

} Road, Chiswick, London, W.4, - | RABIO 2 —instruction and equipment from which you build a Radio
{ NAME { Receiver.

[ T st i Also Tor Mechanics, Electricity, Chemistry, Photography, Garpantry,
] ADDRESS I . Draughtsmanship, Commercial Art, Amateur 5.W. Radio, Languages.
§ o APDRESS i : E M I INSTI]‘UTE The only Postal College wiich is part
L FULY ittt et €30 alfiala of a world-wide Industrial organisation.




rJ‘u!y, 1954
1§

JCORRESPONDENC

The Editor does not necessarily agree with the opinions expressed
by his correspondents. All letters must be a_c_compamcd by the
name and address of the sender (not mecessarily for publication).

TV INTERFERENCE

IR,—Although. articles have appeared on the

subject of TV interference on sound radio

(re PRACTICAL TELEvISION, January, 1953, and

Practical Wireless, December, 1953), in my opinion
not enough has been said on this subject.

Recently two old peoplc, who virtuaily live for
the radio, told me how their evening entertainment
has been spoilt since a neighbour installed a TV set,
~ Can we allow this to continue without putting
up some sort of fight 7 Obviously it is the manufac-
wreld. fault.  Bit I think it would do a lot of good
if viewers werce: made to realise that they can ruin
the wireless reception of many listeners living nearby.
People, on purchasing new sets, would perhaps
tiry to buy one that had becn suitably screened, not
forgetting an acrial filter, by the manufacturer.
We might even live in hope that viewers would stop
grousing about ignition interference.

This is surely a matter to be taken up by the daily
newspapers, who can spread the word round the
non-technically minded viewers, as well as by your
excellent journals Practical Wireless and PRACTICAL
TELEVISION.—NicHoLAs HockennuLL (Leeds, 6).

“ VIEW MASTER ”’ EXPERIENCE

IR,—I read with interest the letter in your corre-
spondence section of the March PRACTICAL
TeLEvISION by A. W. Lyons, of Worthing.

The iron-dust cores of my *“ View Master”’, 1 found,
have also to be unscrewed until they are either nearly
falling out or are three-quarters of their length above
the chassis. ’

Removing a turn from one of the coils as an
experiment did not have the desired effect, due
maybe to the special type of coupling employed.

Can aluminium cores be obtained commercially ?
—G. HarrisoN (Thornton Heath).

PROGRAMME REVENUE

IR,—While much has been written and said on
v)  (he subject of sponsored television and the
BBC>s continued state of pecuniary embarrass-
ment, there is one source of revenue which I have
not yet seen proposed. a

While looking at one of the * Interlude ™ shots
the other cvening I wondered why the BBC has never
taken a leaf from the cinema industry’s book and
screened advertisement shorts.  This could be done
at the beginning of programmes and during inter-
Judes. Add to this the ** Normal service . . .” periods
and there would seem to be a lot of time during
which the BBC could be earning much needed
money with shorts. .

Taking the cinemas’ efforts as an example, I have
seen little, if anything, that could cause any objection,
and it does not in any way intrude on the programme
proper.

Can anyone see any objection which makes the
idea impracticable? As I have not seen it mooted
previously 1 wonder if there is not some snag of
which 1 am not aware.—I. D. MOTTRAM (Aylesbury).

1

PRACTICAL

_increasing brightness.

TELEVISION

COST OF COMPONENTS
IR,—With Mr. G. Meitcalfe, T heartily agree with
Mr. H. Telford in regard to the exorbitant
prices of cathode ray tubes.

Dare we hope that the fact that there is a serious
decline in the sale of receivers may influence manu-
facturers to follow the lead of one well-known firm
who supply reconditioned tubes at a very considerable
reduction ?

Mr. Metcalfe’s suggestion of the production of a
set with a guaranteed quality picture is most attrac-
tive, but I fear not practical on account of such
factors as poor aerial array, feeders and local
conditions, etc.

His further suggestion regarding interchangeable
complete electrical elements-at a fixed fee is excellent,
but it would be far from popular with dealers and
service people 0. Davies (London, S.E.12).

NO CONTRAST CONTROL

JIR,—I read in your correspondence page some
time ago that a fellow reader had bought a tele-
vision set that did not have any contrast control knob.
I now know what a big drawback this is, for 1 my-
self have just bought a receiver and did not pay much
attention to the fact that there were only two controls
—an on/off volume switch and one for reducing and
In theory, according to the
makers I suppose, the one brightness control is
intended to be sufficient—but it certainly is not.
Many scenes are too black and white with greys miss-
ing and it should be possible to reduce contrast in such
cases and increase ordinary brightness. On my new
sct this is impossible as reduction of light makes the
picture too dark altogether and turning up the light

coatrol only makes it ook harsh. 2
I am negotiating with my dealer to exchange the set.

V. BARRETT {Catford).

91

“ZO0OM ” LENS
SIR, Can you tell me what has happened (o the
“zoom ” lens which was introduced so effect-
ively a year or so ago ? -

The BBC and film newsrecl companies were in the
habit of employing this lens to give a more detailed
view of events but I cannot recall seeing its use for
some months now. Perhaps it is being put to use so
expertly that 1 am no longer conscious of the sudden
“ diving down > effect that was so thrilling in the
early days of its introduction to the field of news
reporting.—J. JoNEs (Leatherhead).

SOUND QUALITY

IR,—Since I built my receiver two years ago, |
could count the number of my visits to the local
cinema on onc hand. Although not all the programmes
are good, my wife and 1 derive enough pleasure from
television to keep ourselves happy. There is, however,
one point which I should like to make concerning the
quality of thé sound track of a film when it is televised.
1 used to be a great fan in the old days of Nelson Eddy
and enjoyed his singing very much. The other after-
noon I saw him on TV in one of his old films and
again derived great pleasure from seeing him, but was
struck by the much poorer quality of a film sound
track when broadcast on television. This could
prove to be a big headache to TV programme
planners in the future because the public will always
want to see some feature films on television.—

K. S. BARR (Birmingham).
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SOLVED

Whilst we are aiways pleased to assist readers with
their technicul difficultivs. we regrec that we are unable
10 supplv diagrams or provide instructions for modifving
surpins equipmen:.  We cannor supoly aliernative details
for constructional articles shicit appear in tiese _pages.
WE CANNOT UNDERTAKE TO ANSWLER QULRILS
OVER THE TELEPHONE. The coupon from p, 47
must be  attached w0 all Queries, and- if a postii
reply is required a stamped and  addressed enyelop:
must be enclosed, :

SYNC SEPARATOR

Duaring the winter months 1 have purchased and buitt
a kit set. The set is really quite good for the money
but for one fault : it looses line sync during camera
changes, also during dim scenes. The line’ syac is
touchy, but will hold as long as the picturc is bright
or contains white.

1 have checked condensers, resistors, valves with
reliable intrumentﬁ (Avo Bridge) and can guarantee
that the circuit is as specified, but the fault still persists.
The definition is quite good, the 2.5 Mc/s hars are
visible, no pulling of whites or streaking is visible on
the test card.

You will observe that the set incorporates SPH1
for video and sync stages; could I expect better
results if I modified the circuit to use, say, EF30s
instead ?

I enclose part circuit for your convenience, and
would ask that perhaps you would kindly suggest the
possible cause of this trouble ! :

1 may say that two years ago ! built the ** Argus ™’
and since then have had many happy hours of viewing
cven with a 6in. tube. Also 1 do enjoy reading the
articles ‘* From an Engineers Notebook.””—R. G.
Carter (Taunton).

The Mazda SP61 valve is of suitable type for sync
separation. You may achieve enhanced performance
from your circuit by (a) connecting grid 3 direct to
the cathode : (b) reducing the value of the grid-leak
to 470,000 ohms : (¢) try the effect of modifying the
screen potential-divider ratio.

VCR517C DETAILS

Could you please supply the following information ?
What arc the working voltages for the VCRSITC,
i.e. max. E.-H.T., beam current, etc, ? Is there any
reason for stating that the VCR317C must not be used in
the ““ Simplex "’ receiver ?2—J. H. Turner (Manchester).

The normal working voitages for the VCR3I7C
are about the same as those for the YCR97 and the
data for the latter can be used with the exception of
the fact that the X plate sensitivity is lower,

We do not recommend the VCRSL7C for the
“ Simplex ™ as in our opinion it is not suitable for
TV.
requires more power in the line timcbase to obtain
full width.

CLOCKWISE OR ANTI-CLOCKWISE

In winding the coils of the “* Simplex,”’ it is stated
all coils are wound in a clockwise direction. In Fig. 2,
details of the coils, starting from pin 7 (VI)—it

It suffers from long persistence of screen and

appears to be anti-clockwise. Do I wind as in Fig. 2 ?
—C. E. Baker (Slade Green),

The direction- of winding depends upon whether
the coils are viewed from the top or from the bottom,
The important point is simply that all turns on one
coil form must run in the same direction.

““ ARGUS ”"—SYNC PULSE

1 have at last managed to get sound and vision on
my ‘“ Argus >’ televisor, but have been unable to
clear up one or two faults.

First, before transmission when the horizontal aad
vertical bars are showing I find that the vertical bar
is curved ; can you tell me how to correct this ?

Also, when receiving the picture it is found that with
the height control at minimum, the picture has more
height than width, almost filling the screen. Any
adjustment of the control makes it worse. I have read
in PRACTICAL TELEVISION that rotating the tube
through nincty degrees may solve this problem, but,
the rewiring instructions state remove the wire om.
pin 8 to another position, but there are two wires in the:
above pin, which is rather confusing.

Lastly, I have great difficulty in holding the picture
horizontally-—at times it spins like a top; only by
operating the sensitivity control can I get it near static,
but at the same time I lose my sound.—J. N. Clarke
(Carlisle). - .

It would appear that your line sync pulses need
strengthening ; to do this connect a 50 pF con-
denser across C58.

To increase the width try increasing C56 up to
aboul 600 pF ; further increase can be obtained by
making C33 100 pF and C52 25 pF.

REPLACEMENT TRANSFORMER

1 wish to replace a transformer in a Murphy
television set, model AS6V, but I have no idea of its
type or values.” In the diagram it is numbered T6—
could you please inform me of a suitable replacement ?
—W. J. H. Sims (Woodford Green).

It is essential that the correct type replacement
transformer is used in the Murphy model AS6V.
Such a transformer is available only from the
manufacturer, and it will, therefore, be necessary
for you to obtain one from this source, via your

Murphy agent.

LINE TIMEBASE FAULT

Six months ago my Ultra TV started rapidly
fluctuating in width for about 20 minutes when first
switched on.

About threc months ago, with the width control at
maximum and the horizountal hold at one extreme, it
settled down to a 1din. margin each side, the right-
hand side of the picture being more cramped.than the
left,

It will stil sometimes shoot out to within lin. of
full width or, on the other hand, become cyen smaller
‘and the lines tend to break up at the same time.—
C. Martin (S.W.6).

Practically any component in the line timebase
developing a fault could provoke the symptom you
describe. For this reason, therefore, we are unable
accurately to detail a precise component ; to do so
may demand extensive circuit analysis. As a genera!
help, however, we would suggest thal you investigate
closely the line generator (SP6{), and suspect an

(Continued on page 95)
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RADIO UNLIMITED offer: View-
master Coils, incl. choke, 17/6 set;
R.M.4 Rectifiers 15/-, R.M.1 3/6,
R.M.2 4/-; Brimisters' C2z1, 3/-;
V/master. Fil. Trans., 27/6; Valves,
EF30 9/6; ECL80, 8/-; EF39, 6/3;
SP41, SP61, 3/-; 6K8, 8/6; 6F6, 6/-}
6QTGT, 8/-; 1L4. 3A4. 1A3, D63, 807,
6K7M, 6B8, 6SKT7. all at 5/9 each:
Special USA 6L6G, orig. ctns., 8/3;
EL32. 6BA6. GBE6, 6/9 each; UL4l,
UvY4l, 8/-; UBC4l. UCH42, 9/-; 6AKS5,

6/6; 6J6, 7/-; 6AMS, 6/6; 6AL5, 6/G;

6J6. 7/-; 6AMG. 6/6, 6AL5, 6/6;
V/master W.W. Cntrls., set of 6.
19/6; Co-ax Cable, 7/6 doz. yds.;

W.W. Cntrls.. 3-4 watt. 3/9; CR.T.
Iso. Trans. 25% boost. 2v, 4v. 6y, all
at 7/6 each; Hunts 0.1-350v 5/6 doz.,
0.1-500v 7/6 coz.. Dubilier 32mf—--500v
4/-; 13,000 Valves in stock. Order
c.0.d. or send for free list. RADIO
UNLIMITED, Elm Road, London,
E.17. (Keystone 4813.)

“ VIEWMASTER ” VALVES, exact to
specification, guapanteed new and
boyxed, set of 13, £5/15/-;  Tele:
King '™ 17in, Retéiver, complete set
oft ITrvalves, exaet” Lo specification,
£8/19/6; 6AMS6, EFI. 6F12, 277,
EB91, 6AL5, 6AMS5, EL91, any 8 for
58/-, post 1/6; 1.4v Miniafures: 1S5,
1R5, 1T4, 3V4, 384, 1S4, DKI2, any
4 for 27/6, post 1/-; all guaranteed
neéw and boxed., For individual prices
and other types see displayed advert.,

Cover iii. READERS RADIO, 24, Col-
berg Place. Stamford Hill, London,
N.16. (STA. 4587.)

BOOKLETS : ‘‘How to use ex-Gov.
Lenses and Prisms.” Nos, 1 and 2.
price 2/6. Ex-Gov. Optical lists free
for s.a.e. H. ENGLISH. Rayleigh

Rd., Hutton, Brentwood. Essex.

R.F. UNITS, Types 26 at 37/6, 25 at
17/6, 24 at 12/6; brand new in
original cartons. E.W.S. CO.. 68,
Church Rd., Moseley, Birmingham.

STORAGE BATTERIES, 12v. T5AH
heavy, duty, 19 plates, scparate cells

in hardwood cases; finest possible
specification, £5/17/6, 9/6 delivery;
12v, 22AH, almost similar specifica-
iion, surprisingly powerful. £2/14/-,
delivery 5/6; 6v, 90 AH. 15 plates,
hard rubber Cells. also suitable for
cars, tractors. lorries. etc., #£3/7/6,

delivery T7/6; 6v, 150 AH, exira hcavy
duty, 25 .plates, separate cells in
hardwood cases, £5/7/6, delivery 8/6.
TEDDINGTON ENGINEERING CO..
+TD.. Dept. * €’ High St, Tedding-
ton, Middx. (KINgston 1193-4.)

USEFUL YALVES at minimum cost.
S5.AE,  list, Box No, 170, c/o
PractIcAlL TRLEVISION.

RESPONSER P25, 11 valves, 5 13mces
IFTs, 45/- tearr. 7,61 ; R31T0A, brand

new, 14 valves, 75/ tcarr. 6/-);
R1355, less valves, 15/6 (carr. 6/-),
RF Units, 26/27 27/6, 24/25 15/6,
with  valves; brand new Record
Players, with xtal P.U.. 33} rpm,
famous maker, 78/6; new Potentio-
meters 1/3, with S.P. switeh 2/3;
Headphones, LR, new, 8/6; IFTs

13mes. canned, new, 1/3. Tmes (R1355)
1/6; diode box 2/- Immediate des-
patch, cash with order, post cxtra.
S AE. for list or enquiries. W. A,
BENSON, 308, Rathbone Rd., Liver-
pool, 13.

ARGUS, Londou,
order: £15 0.11.0.
N.16 12 rings),

SIMPLEX T.V. 18 swg. Chassis with
sereens and valve punched 17/86, post
. 1/6; fully-wound Coil Scts 15/-, posl
1/-; Lynx wound Coil Sets, 35/-
post 1/-; Super-Visor and_ Tele-King
Coil Sels, 37/6, post 1.'-; #in. square
Cans. Former. Side Wires, ele., 1,9
each; Simplex Mains Transformers,
27/6, post 1/6. C. O. PRESTON &
SON, Healey Lane. Batley, Yorks.

Console,
47, Carysfort Rd.,

Practical Television Classitied Advertisemenrs

RATES

4/~ per line or part thereof,
words fo line,
lines. Box No.
Advertisemonts

average five
minimum 2
1/- extra.
must' be prepaid and addressed
to Advertisement Manager,
“ Practical Television,” Tower
House, Southampton St.,
Strand, London, W.C.2.

TELEVISION : Coilsets for all PT
Television; Argus  Simplex 21/-,
Supervisor Lynx, AC/DC, 63/-; 3in.
IF cans, tagged, with cores. 1/3 ea.;
unwound Lynx Coil Kit, 11 pileces,
16/6; 3in. x lin, Paxolin Tube, t/-
fi.; 3in. Poly Formers 8/- doz.. 41n.
G/-. BEL, Marlborough Yard,
Archway, London, N.19.

don, INAY.
AMERICAN MAGAZINES.—One-year
- Audio Engineering,’” 28/6, specimen
copy, 3/-; " High Fidelity.” 56/,
specimen copyv, 4/6; ‘* Popular
Science,”” 28/6. Free hooklet quoting
others. WILLEN LTD. (Dept. 23),
101. Fleet Strect. Londen, E.C.4.

ALL YOUR T/V COMPONENTS,
Valves, Books and Transformer Re-
winds ean now be obtained from one
source. Send 9d. stamps for new
“ Rep.acement and Rewind Manual.”
“DIRECT T/V REPLACEMENTS.”

134-136, Lewisham Way, New Cross,_

S.E.14. (Tideway 3696. 2330.)
MANUFACTURER’S SURPLUS
STOCK. — Telefridge Service, 183,

Mare Streef. Hackney, have pleasure
in anncuncing the opening of 2
special department solely for the
convenience of the home constructor
and radio enthusiasts everywhere.
Etronic spares and service sheets a
speciality. Sendg 2id. stamp for
free list. Personal callers welcomed.
1Amherst 4426.)

NEW RADAR Video and Sinc Genera-
tor, model H, cost £50, nearest £30.
BARDY & CO.. 6, Wood Street, Liver-
pool, 1. iRoyal 6773.¢

ARGUS TELEVISION, little atteniion
needed, £i2. 26, West Lea Road,
Bath.

12IN. ELECTROSTATIC TUBES, type
VCR.511A, as used in the conversion

from 6in. VCR.97 P. TV.. Nov. ’52
A few for callers only at £4/17/6.
4-pole, 3-way -wavechange Switches,

standard spindles and fixing, new. 1/6
each. post 6d. SERVIO RADIO,
156-8, Merton Rd., Wimbledon, S.W.19.
(LIBerty 6525.)

SERVICE SHEETS. Sale from 2/3,
p.p. List of 3,000 available, 1/-,
p.p. RATEL. 171, Norris St., Preston.
ELECTRONIC COMPONENTS. Send
stamp for inferesting comprehensive
bargain list. = A. J. S. McMILLAN,
5, Oakfield Rd., Brisiol, 8.

working

James H. Martin & Co.

for
“VIEWMASTER,” “ TELEKING,”
“SOUNDMASTER,” “TRUVOX
TAPE DESKS,” Components, Valves,

Cabinets, etc.
Mail Order ONLY, Easy Terms available.
FINSTHWAITE, NEWBY
BRIDGE, ULVERSTON, LANGS.

PRICE REDUCTIONS. -R.F. Chassis,

less Avalves, by famous mfr., with
circuit diagrams, 7T-valve r(over 60
components), 4-bank Yaxley sw.,
coils, etc., 16/-; 3-valve (30 com-
ponents). coils, etc., 7/-; 9in. mask,
5/-; pre-amps complete with EF80
valve, less power pack, -20/-; with
power pack, 55/-; seclenium h.w.
Rectifier, 230v. .50ma, G/- ea.;
Dubilier .1mf 15KV DC, w. mica
Cond.. 4/-; Pots, 300 ohm {o 2M,
different values. 8 for 12/-; dropper
Resistances, 10 ohm, 15w, (2/-}; 40
ohmi, 5w, (1/-); 1k, 45w, (2/6); 4k
Sw. (1/6); 15k, 25w, (2/6); 20k, 65w,
(2/6); 20k. 100w, (4/-); 3-element
folded Dipole Aerial. 55/-; mounting
bracket for 2in. pole, 6/6; single

Dipole Aerial with mounting bracket

25/-; Co-axial Cable, 75-80 ohm, 7d
yd.; High tensile alum. alloy poles,
2in. dia.. 10ft. 30/-, 12ft. 36/-, 20ft.
6/-; carr, on poles or aerials, 5/-,

or both 7/6: double chimney lashing
complete, 25/-, single 20/-; please add
a little for carr; 8in. tube TV
Cabhinet. 19in. x 12in. x 12in., 12/6.
GLADSTONE RADIO, Gladstone
Place, Newton Abbot, Devon.

LOUDSPEAKERS repaired promptly.
MODEL LOUDSPEAKER SERVICE,

Bullingden Rd., Oxford.
SERVICE SHEETS for -Radio and
Television, over 2.000 models. S.A.E.

enquiries. W. GILBERT. 24, Frith-
ville Gardens, London, W.12,

WANTED

NEW VALVES WANTED, small or
large quantities. PL81, EY51, KTél,
574G. 5R4., 5U4, 3Q5, all television;
prompt cash, WM. CARVIS LTD,,
103. North St., Leeds, 7.

EDUGATIONAL

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision. and all branches of Elec-
tronics. Courses for the lhobby
enthusiast, or for those aiming at
the A.M.Brit.1.R.E., City and Guilds
Telecommunications, R.T.E.B., and
olther professional examinations,
Train with the "college operated by
Britain's largest elecironic organisa-
tion; moderale fess. Write to E.M.I.
INSTITUTES. Postal Division, Dept.
PT28, 43, Grove Park Road, London,
Ww.4, (Associated with H.M.V.)
1.P.R.E. Data for constructing TV
Aervigl-strength  Meter,  7/6; 5,500
Alignment FPeaks for supcerhets. 5/9;
sample cupy ** Practical Radio Engin-
cer,” 2= Membership-examination
particilars, 1. Syllabus of seven
postal courses free and post free.
SECRETARY, 1.P.RE., 20, Fairfield
Road, London, N.8.

HIGH GRADE
TRANSFORMERS

FOR ALL PURPOSES

SINGLY OR IN QUANTITIES |

TG YOUR SPECGIFICATIOR
VARNISH IMPREGNATED

BAKED WINDINGS

WITH OR WITHOUT TAG PANELS ‘
GOOD DELIVERIES \

Our rewind dept. will handie your | |
repairs promptly and efficiently. ‘

S.A.E. with enquiries please.

P. HOWORTH

* (Dept. P.T.) |
|| 51 POLLARD LANE - BRADFORD
enseememsesmm Te| - 37030 sn———




—SIMPLEX KITS—

Stage 1 (less Grommots and Solder Tags. Nuts and Bolts),
30/-.
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Stage I (Iess 3.1 mid. 2.5 kV. Conilensers). 30/-.

Both above do not include Valves,
Simplex Valve Sel. (13 Valves). 39,
Metal Rectiliers.—R.M.3.. 5/8 each. K340, 7/ each.
Valve Kolders,—Mazda Octal, Int. Octal.” BA50 tvpe. 6d,
each. BIG, 9d. cach. B7G or BIA. 1/- each. Pye Plug and
Socket, 1/- per pair. Flex, 4d. per vard.
Condensers,—Electrolytic B.E.C. 450 volt working. 8 mfid..
1 2/8.8+8mfd., 3/9. 16 1 16 mfd., 4'6. 32 - ’EZ mid.. §/-. Dubilier
300 volo \xorkmv 20 mfd.. 3/-. 32 mfd., 5/-. Bias Condense
% mid.. % volt. 2/-. 50 mid. 50 volt. ‘>/< \Ianbndoe 4 mid.
800 volE, 5/-. 4 mid, 1.500 volt, 4/6. .01 m{d. 1,600 volt working,
9., each. 75() volt working. 6d. each. 3, 15, 25, 100 pF.,
4/8 per dozen. 500 pF.. 5/6 dozen.
Potentiomefers,—All values. To 2 Meg., 2/6 each. 100K.,
i meg., 2 meg., Wiswitceh, 4/68 cach.
tesistors,—Our Selection. 12/8 per 100. 1, 4, 1,2 w. All
Simplex Values available. 4/6 per dozen.

VALVES

QUALITY TELEVISION COMPONENTS

SCANNING COILs
6/10 kY. R.F,, E.H.T. UNITS
EH.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

Write for iflustrated list (Publication 75)

HAYNES RADIO L, g, oo

SPGL 2 - EF50, 4/-. FAS0. 2/-. L Fit a TV.
!
I 2 BBl 2| D AERIAL
5(1\ | end /- | BCH2 5-
6SN7 8/6 | EF8- 7/8 ' ECb4 4:-
SULG 86 | FWis0 §8 | VO g6 UGHTNING
I- 25 71185 Vit
AR o
BAD 6 | 6BW ¢ 6 9-
8ATH 13/- | 650 48 | 6SHT  4is ’ and be safe
5ACT 36 | BL2 8/ n¥36 4i-
6R7 ! 8/8 | RKii 2/8 1. CV18s 8- This slmple to fit and inexpensive unit will protect your equm-
955 5'- | 954 3/- | EBC33 78 | EF39 b E medntﬁomvol%&ﬂesu}ge[smdu(:ﬂdbylm,alhgumin"dl%oharg H
B s s N
Co-Axial Calde,—30 ohm lin. dia., 8d. per yards. (\“n ,,}“}Pl’l}igfm’t’; REREND URCEE G SR (o e Eeskd]

. ) § FFE ONE TO-DAY-NEXT WEEK MAY BE TOO0 LATE,
VINER’S (Mlddlesbrough)‘ PRICE 8/6d. Fost Pail
Radio Government  Surpiux Electrical DIRECT ROME
28, T MIDDLESBROUGH HOME RADIO OF M'TGHAM’

MiD 187, London Road, Mitcham, Surrey. 3282
3 Open every dav until 6.30 p.m. (V&ads. 1.9 p. m)

ﬁ_'-l-ﬂ?._l--—---—'

y Introducing the :

TYANA THIPlEn LYONS RADIO
THREE | LTD.

MAKE SOLDERING § | 3, GOLDHAWK ROAD, Dipt. M.T.
A PLEASURE § | SHEPHERDS BUSH, LOHNDON, W2,
SMALL 1 Telephone - SHEpherds Bush 1729

SOLDERING IRON ﬂ
Complete with detachable

BENCH STAND 19/6 § RECHIVERS TYPE 11155, 0ne of the
The smailest high-power most popular and best known ex-Govk.
soldering iron. Longch o FREE, INIADE the 30, 20 And Doty
only 8 : adjustable long § | Ham * bands and lohg- and medium-
bitdia. 3/16" ; mains volc-i wave transmissions. With 100 to 1 slow-
ages 100/110, 200/220, g | motion drive, A.V.C,, B.F.O., ctc., and with
230/250. seven valves carefully aevial tested before
The "STANDARD » | | espateh. Ingood new condition suppliod in
Popular Soldering lron a 9 A

carriage 7/6.,
anow reduced to  14/11. I

FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

After brief, intensely interesting study
—undertaken at home in your spare
time—YOU can secure your pro-
fessional qualification or fearn Servicing
and Theory, Let us'show you how !

FREE GUIDE--~~~«\

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.R.E., City and Guilds

Final Radio, P.M.G. Radio 1155 A.C, MAINS POWER PACK/
Amateurs’ Exams,, Gen. Cert. Replacement Elements and OUTPUT-ST \?-l I'ts.—Designed to
of Educ., London B.Sc. (Eng.), Bits for both types always i operate the R.1155 direct from A.C. mains
A.M.1.P.E., AM.I . Mech.E,, s available. 200:250 v. and to provide for a speaker output.

KENROY LIMITED J | Gonstructed on metal chassis with cover.

Overall size 8! x 6 x 4ing. and fitted with
152/297 UPPER ST, l 374 rectifier and 6V6 output valves (or
ISLINGTON, LONDON, eguivs.) and connector which plugs straisht

»
1

f

B

'

f

'

'

.

.

.

.

+ Draughtsmanship (all branches),
v etc., together with particufars of
1 our remarkable Guarantee of
.
.
.
L]
.
.
.
.
.
.
’

amsENcemvRTEErcen s R R B R B

’ N.1. , into receiver for immediate use. PRICE,

SUCCESS OR NO FEE s B e HESOE T
Werite now far your copy of this N0.86780% . Canonbury 4905-4643 TEST SETS IYPE 102.—Mains operated,
invaluable publication. it may well M"l-"‘w’—“--v-ﬂ—-—"-"—'——-—m cmikinfélf&ndchg:‘)ﬁibsg:zegglse; ;)142)3&%?5;0
i int i P Ccps. Am o cahl & .2 - = for
(7 89 B o (I, R (i e BENTLEY ACOUSTIC CORP. LTD. output 1amp. Provision is made for com-
career. 38, Chalcot Road, N.W.1L  PRImrose 909 1 parison of outpiits by means of photometec
FOUNDED 1885—OVER 2D21 8/6 | 1071 10/8 | ECC35  10- | type comparator. Housed in-smart metal

504G 88[.’- 10P13  1Q/6 | BCCBL 8§86 | instrument cases 11 x 10 x 9ins, and fitted

ama«l50,000 SUCCESSES.uuaal | | 5y4c. ,/g LS T | ECLSO 106 | with AC. mains 50 eps. power pack. using
§ HAMS %, 2 '8 | B3¢ a transformer ; Ti. 250 v. Sec. ; v,
NATIOPEJSIE;":EIES;{'I;EJTE OF éBEG i~ | 20L1 12/6 | BEFS0 5- |12 v, and 800 v., ! wave selenium rectifier,
6712 716 | 85A2 106 | EF54 6 - | doudle triode valve type CV18, valve tvpe
{Dept. 462), 148, HOLBORN, 58BJ8 . 7/8 | 80T ° 708 | BF80 106  4J5. 1 spare. lamp. etc. ete. In good con- -
LOND ON E.C.I. ‘BEWS 8 | 5743 9/- | BET91 7.8 dition with circait dlaﬂ(am PRICE, 32/8,

9/ - : g
8CHS 6/6 | EBal:. 6/- | PY82 8/8 | Ldl‘l'a"e 4/6.
S 0 5. OO A Refin
& Post 6d. each. 240r, C.0.D, service, Refund t

grarantes, S.AE. for full list.




July, 1954 PRACTICAL

TELEVISION 93

intermittently defective resistor (probably increasing
in value) in the anode or screen-grid circuit. Check
the line output stage in the same way (6P28 valve),
and i the smaller components and valves associated
with the circuit appear normal, suspect the line output
transformer for short-circuited turns,

“VIEW MASTER "—USING ALTERNATIVE

TUBE

1 have obtained a 12in. G.E.C. cathode-ray tube
type No. 7102A, and 1 am writing to ask if 1 can
install it in the View Master set.I have just.built. If I
cannot, can you give me details of the modifications
required to the set in order to be able to do so 21t
would also be most heipful if you will tell me how to
connect the tube to the set.—S. V. Ralph (S.W.18).

The G.E.C. cathode-ray tube type T7O12A can
certainly be used with the V.M., though for best
results an E.H.T. boost circuit should be adopted.
The base connections are exactly the same as for the
diher G.E.C. tubgs specified for use with the V.M.

FAILING SOUND AND VISION
« On switching on I get a good picture, set quiet.
Seven minutes later, picture started to darken, sound
quicter. Two minutes later, picture gone, sound very
quiet.. Turn up contrast, picture O.K. Two minutes
later, picture gone, sound uearly, plus lines bottom
of picture (five or six), left to right.

I change mains lead, neon light on, and had a
complete repeat of the above again, so switched off.
1 have no instruments. From the above, I hope you

ecan put my finger on the spot.~H. J. Bunge (Morden). -

If your vision and sound sensitivity is falling after
the receiver has been operating for a.few minutes,
then it can only be due to a variation in the operation
OF V1, andtherefore this stage should be examined
carefully and if possible voltage measurements should

be carried out.. A fault of this type may be due to .

V1 actually being faulty or to a resistor such as Ré,
R7, R8 or R4 being faulty and increasing in resistance
as the receiver warms up.

BRIMAR TUBE

Would be obliged if you would inform me if Brimar
C12F cathode-ray tube, which I believe has scanning
angle of 63 deg., is suitable for ‘‘ View Master ”
(normal angle scanning) circuit. )

In the list of recommended tubes the scanning angle
appears to vary between 48 deg. and 50.55 deg.,
but none as wide as 63 deg.—L. Trim (Dunfermline).

. We doubt very much whether a satisfactory scan

would be obtained with a Brimar CI2F using a-

normal ** View Master ” and it would probably be
necessary to use a wide angle version with reduced
H.T. -

HIGH CURRENT o

1 have an Alba model T411 9in. tube receiver and
the power rectificr FW4/500 has burint out rather
frequently of late. On checking the cathode current
1 found it was supplying 280 mA, but by changing
certain of the electrolytics, which appeared to - be
leaky, 1 reduced this to 250 mA.

The set functions quite well, but even so I think this
current consumption is still rather high. The line

output valve EL38 accounts for 60 mA and the frame
and sound output valves, EL33s. 30 mA edch, ihese
being measured with the other valves rémoved.

I haven’t a circuit diagram and would be grateful if
you could tell me what the current consumption should
be and whether there are any other vulnerable points,
such as resistance networks, which I should check.
—J. C. Middleton (Wembley). .

It is quite normal for the total H.T. current cor-
sumption of your television receiver to measure in the
region of 250 mA. Rapid failure of the H.T. rectifier
can almost certainly be attributed to defective electro-
lytic capacitors. Owing to the age of the set we would
advise the replacement of all electrolytic type capaci-

tors associated with the H.T. circuits. . -

“ BRUSHING

1 should esteem it 2 faveowr if you could advise me
as to what the trouble could be in a View Master [
have constiucted. The symptoms are, when the set
is switched on it makes a noise like crumpling paper
together. After a short time the lines keep showing
and the picture is very thin ; also, on moving objects,
the picture pulis to one side ; on switching the set off
it makes a groaning noise. Could you please advise
me what the trouble is 2—P. B. Thickett (Sheffizid).

it is somewhat difficult to state with certainty
as Lo the peculiar effect in your receiver, but the noise
like crumpling paper is most probably due to the
E.H.T. supply, there being some brushing possibly
due to a faulty component ot to bad layout or solder-
ing, and we suggest that you carefully examine this
part of the receiver and endeavour 1o improve the
wiring and soldered joints and make certain that the
anode connection of your C:R.T: is" clean and dry.

THE TRANSITRON SYNC SEPARATOR
) (Continned from page 66) -

if we take our line pulses from the suppressot grid
the combination CIR1 will act as a differentiator. The
time constant of CiRI1 is longer than that of the
normal line differentiator so the pulse produced will
be longer than usual, but this makes littls difference
sinlce we are only interested in the front edge of the
pulse.

It will be noticed that in the circuit the resistor R
is made variable. This is to facilitate adjustment of
the time constant of CIR} in order to get correct
separation of the line and frame pulses. The best
method of setting up is to look at the anode waveform
on an oscilloscope and adjust the value of R1 until
the line pulses disappear. 1f no oscilloscope is to hand
R should be set to maximum and the frame timebase
locked in. Rt can then be reduced to improve the
line lock and with a little juggling it should be possible
to get a steady, fully interlaced picture.

The valve specified is an EF91, but any similar
pentodes Wwith & short grid base such as the SP61 and
EF50 may be used equally well.

QUERIES COUPON

" This Ceupon is available until July 2ist, 1934, and

| {
: must accompany ail Queries. l
I [
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RADIO SUPPLY CO. “i58® 32, THE gf\LtSNi.EEDS 2,

Post T s COV, 00 o C 0.1,
up lo g rom £] to c3 add 1/9
Nais, until 1 pan.

Interleaved and

l()l' SHROUDED, DROPr
250-0-250 v 70 ma, 6.3 v 2.5 a

260-0-260 v 70 ma, 6.3 v

350-0-350 v 80 ma. 6.3 v

6.3 v
250-0-250 v 100 ma, 6.3 v 4 g,
3004) J 0 v 100 ma. 8.3

2a,d
a4
2a.5

l'l l LY slll{()l DED U I’RI(-III
250-0-250 v 60 ma, 6.3 v 2 a, ov"a
Midget type. 21-3-3i
260-0-250 v 100 ma 3
350.0 250 v 100 ma. §. ’3 ve
R1335 Conversion
3

350-0- 3u0 v 150 ma.. 6.
350-0-350 v 250 ma
0-2-6 v 2 a. v
Engineering Ts-levl\ov
423-0 125 v 200 ma, 8.3 v 4 a, C.T.

6.3V

wCT. 5 v 3 a, suitable Argus
Tclevxsor ete. 49/9
44004a0v2’)0mﬂ B3 vE abS\Sa.
5vda . 68/8
FALAMEN RA\ ‘()l{ \IIA KH
AlIl with 200-250 v 50 ‘Primaries ; 6.3 v
15a,5/9:63v2a, 76,0463V Za %

2via 711 :63v3a, 9/11:63v6a, 179"
230-250 v input 1 v 2a, 5/11.
CHARGER  TRANSFORMERS

1200-250 v 6-9-15 v 3 2, 18/9 : 0“1‘3v6a 22/9
(Dl’l‘l’l"l‘ TRANSFORMLERS
Standard Pentode 5000 to 3ohms .. 49
Standard Pentode 7/8000 to 3 ohms ... 4/9

Standard Pentode 10,000 to 3 ochms 2/11
Small Penmdc 5000 to 3 ohims ... .. 3i9
.1, RAN POI(\ILR\ 200-230-250 v
42500 v 5 md. 20-2 v 1. 1.1 a,

for VCRE7, VCRA31T.
00 voma, 2v2a

No, €.0.D, under £1,
uver €3 post free, Open to catlers 9
CAVED with, enquirvies, please,

Prima

1 AL
SUPERSEDER
Lo

411 :
3618 | 32-32 mid 35
39/6 | 84 mid 450 v,

Postage 171 (lldl}:(‘(] on orders
-m. to 5.‘.0 D.m.
Trade List b,

FUL

Full 1ist 5d.

R.S.C. MAIN’S TRANSFORMERS ((.lun\u-u))

Impregnated,
TIHROU (-ll

ies 200~ 230-950 v 50 ¢/s Scereened,
SMOOTHING ¢ HOKES
250 ma 3 h 100 ohms . 11/9
100 ma 10 h 200 ohms Potted ... .. 89
80 ma 10 h 350 ohms .. 98
bO ma ]0 h 400 ohms . 411
O-AXTAL CABLE ‘in. ;
6 .. . . 7iyd
ned Feedor 10d v

<
LEAMPLIFIEIR . —For I‘Imee Areas
Néew Completc with 6F13 valve,
20,
N‘I,I ENIUM METAT RECTIFIERS
RM2 125 v 100 ma. 419 : RM4 250 v 250 ma.
1179 : RM3 125 v 120 ma. 5/9 : G.E.C. 300 v
250 ma. 12/9 :
P.W., 59 1 250 v 50 ma, 59:612v2a W,
99 250 v B0 ma, 79 ;612v4a F.W. 14/9.
BAT FERY SET (()'\\PRII-R KFIr
All parts for converting anv type of Battery
Receiver to A.C. mains 200-250 v 50 c's.
Supplied 120 v 80 v or 60 v at 40 ma. Fully
smoothed and fully smoothed LT, of 2 v
at 04 a to 1 a. Price including circnit
48/9. Orready for use 3.9 extra.
IRY.. Rlu( FIVER  BATTERY
KIT.—-All parts for the
nsSEruction of a unit (housed i inmetal case
Hin.) to supply 90 v 10 ma, and 15 v
ma. TFully smoothed. From 200-250 v
50 ¢/s mains. For 4-valve receivers. Price
ine. point-tg-point wiring diagrams. 35/9.
Supplied assembled and tested, at 42/6.
SILYUER \l[( A CONDENSERS.  Most
values 5d. 318 doz. one type
YOL.. L()N'j II(DLS {standard long‘ spindiés).
All values. less switch. 2.9: with S.P.
switch. 319 ; with D.P. swnLGh /6.
FLECTRO
111 ;16 mld v, 2
3 11 : 8-16 mid 400 v, 3111 :
32 mt[%"%() v, 2/11 3¢ mid 450 v,
v

1S, —Tuabular 8 mfd 450 v,
/11 : Can 8-8 mid 450 v,

16-16 mid 450 v, }‘vlost other components available

4/11 :
58 ; 32-32 mid 450 v. 5/11 :
4.9

|

d |

i
'

120 v 40 ma. 879 Gl"vla~

54120 mfd 350 v, 7/6. |toned, 39

OVE, BLOCK PAPER CONDEN-
n 4 mid 500 v, 29 ; 4 mid 1.500 v, 5/9 ;
4 mifd 2000 v 7/9 ; 11-7 mid 500 v, 719 0.1
mid plus 0.1 mfd 8,000 v, common neg‘at-ive
solated. 11/9 ; 0.5 mfd 2500 v, 2/11 ; 1.5 mid
4000 v, 5/9.
EX-GOVT,

SMOOTHING  CIHOKES.

50 ma 5-10 h . .. 219
100 ma 10 h 150 ohms Tropicalised 69
150 ma 10 h 150 ohms 11/9
250 ma 3 b 50 ohms Potted 7111
250 ma 10 h 150 ohms 16/9
5 50 ohms o 14’9
EXSGOVT, MAINS  TRA? l‘()l{ Mi
Primaries 230/250 v, 50 tles 4 2.5 a. 4’9 8
iv6a(BighIns). 7/9 :48v1a, §/9;175v

1530 ma, 9/9 ; '300 v ..0() ma 9/11 250-0-250 v
0 maR3vea 5vaa 911 ; 2800 v C.1"
5 ma, 22,9 ;2200 v C.1. 20 ma 21/6 ; 400 v
CTlaOma-}vGabd 62V 0.6a, 4v
a \'Jﬂ1vda,4v3a.:)\'2a2"/9
00 v 120 ma 4 v 1 a, 1/6 ; 865-175 690-
10-B90-775-865 v 500 ma. 29/6 : 610-0-610 v 150
ma. 300-0-300 v 150 ma. 1920 v 350 ma, 9/8 H
460 v 200 ma, 6.3 v 5 a, 29/6.
EX-GOVT., AUTO NS RS
200 walts  0-195-200-210-215-220- 22a .,80-.AO~
245-250 v, 25/9,
5300 watts 0-57-5 v and tapped every 1L volts
up Lo 230 v (carr. 10/- extra on this item),
-only 89/6.

SMOOTHERS
; .25 mid 4000 v (Block),

ion and %ound Section 29/6

7 valveholders for above o5

2 Electrolvtic Condensers H.
Smoothing

1 Smoothing Choke 150 ma 10 n’

4 Valves 101 Time Base :..

6 Valveholders for ahove oo

5 Selenium rectiliers o

Mains transformer 350-0-350 v 150 ma,
63via 0-1-5v3a 2911

“at 10\"

prices.
12.F, UNJ¥

YRR 26.—Brand new, Car-
. plus carr., 2/6.

1954-5

CATALOG@

JUST RELEASED
* 60 PAGES

* 2000 COMPONENT
TYPES
* 500 ILLUSTRATIONS
PRICE 1/-

COVENTRY RADIO

DUNSTABLE ROAD,
LUTON
Tel : Luyton 2677

COMPONENT SPEFCIALISTS
SINCE 1925

189,

MAST HEAD
UNITS -

(Gain approximately 15d8s. Noise
factof approximately 2dBs.)

and
Cascode
amplifier and suitable for use with all

engineered.
connected

Beautifully designed
incorporating a

types of aerials. Supplied complete with

Power supply unit and mountifz

bracket as illustrated. Descriptive
leaflet on request.

. £19-0-0

(sent carriaga paid at ance on receipt of
order).

SPENCER - WEST

Quay Works, Gt. Yarmouth

Price complete ...

W. B. SUPPLIES

100. OLDHAM ST.. MANCHESTER, 4

TERMS,—Cash with order. Orders under
20°'-add g, Orders over 20 - add 1/~ postage.
All goods dispatched same day. Please
quote Rel. No.

GERMANIUMDIODES. —~G.E.C., 1/9¢esch,
2 for 3

38in.
dozen,

COLIL FORMERS, with
with core.

teet, 3/8

b) CABINET  sections. —
Complete set of scctions ready cut to male
1%in. table model in unpolished walnut.
A real bargain at 45 -,

VALVES.—EB34 (VRS4), 1/9 each. VU120,
211 each. 6VBGT, /11 each. EIG0 (VROL),
3 for 10/9. EASQ(VRI2), 1 9 each.

DARK SCRUEN FILTERS for® da\']lghu
viewing. 9in. and 12in., 6’6 each. 15in. and
8/11 euch.

SPEAKER™ G I!ll L.—-\\oven fabric, -12mn,
X 12in.. 276, 3 panded
metal (gold), 1‘7m X 12in,, 4/6. 12in. x &in.,
§11.

101

TUBULAR CONDEN . —Guaranteed
non-leak. .00l .005 . 0L .1 mild.
All at 1,500 volts. New stock. 1 - each.
High Voltagze,—01, .02, 05 mid. All at
3.500 volts, 2+ each.

Moutded Mica,——.0L, 001, 005 mfd.. 9d.
each., 8/6 dozen.

SPEAKERNS,—PAL Sin., at 118 each.
Special HI-FI. 6lin.. at 1611 cach.
MAGNIFIFRS.—6in.  jor VCROT tuhes,
1%'6 each.
i FILAMENT TR FORMERS,—5.3 volt
at 2 amp, 811 each.

! SPECIAL OFFERS

TEST PRODS.—Fully 1nsulated, 2/11 paic.

8:in, TAILORS TRINMING SI1RAIRS,
3'11 pair,

MILLLAME METIRS, —5 m/a square face,
58 each
VOLT M
86;11 cach.

1A%, —10 volt, D.C,, square face,
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COVENTRY TECHMNICAL OCOLLEGE THES CAN BE VYOURS FOR

a and 8 monthly payments of the same amount
Session §954-55 L0).

(Cash Price £3.
ELECTRONIC ENGINEERING

Applications invited for entry to 3 year full-time
course commencing September, 1954, frem those
requiring comprehensive” training to advanced
Jevel in ELECTRONIC ENGINEERING, qualifying
for technical posts in radio, telecommunications, |||
‘television and industrial electronics.  Syllabus §!|
will cover requirements of C. & G., BritLR.E, l
and LE.E. examinations. Entry age lé or over. etc., etc. Al on Easy Terms.

Application forms and further information from Let us have your enguiries. No Order to small.
Principal, Technical College, The Butts, | LAFCO COMPOUNDS, LTD. (Desk 50)

e

OTHER TYFES AVAILABLE
RANGING FROM 24/~ to
57’/& All available on easy
terms. Send for lcaflets and full details.

Did you know we also supply Wolf Cub Drills
znd accessories, Burgess Sprayer, Vibra Tocls, etc,

Coventry. ‘ 3, Corbatts Passage, Rotherhithe New Read, London, S.E.16.

| Television,, Radio, —TELEVISION COMPONENTS— || acummium, LichT actovs,
ceord CABINETS ||| e i “Tert.ome BRASS, COPPER, BRONZE,
PT <UPER VISOR IN ROD, BAR, SHEET, TUBE, STRIP,

MADE TO ORDER

" ANY-SIZE OR FINISH
CALL OR SEND DRAWINGS A i i’ i
instructions 3/6d. List available.
FOR QUOTAITELS e e — _ "H. ROLLET & C90., LTD.
SOUMND MASTER and 6, CHESHAM PLACE, LONDON.S.W.{
CORONET FOUR SLOane 3463
£PT. B) . components also in stock —
(D i orks :
72-7 6 Leat her Lane . ‘ Separate price lists available on request. 36, ROSEBERY AVE., LONDON, EC.1

Holborn, ECI J x T- F! LM E R, Branches Biar:ni.«};;:;EOOteeE?QHCheSter

Phone: CHAncery 67912 Maypole Estate, Bexley, Kent
Tel. : Bexleyheoth 7267

THE E.E. TELEVIQOR
AND VIEWMASTER 3000 STANDARD STOCK snzes
Viewmaster wide angle conversion

WIRE, ANGLE CHAI\NEL TEE

“No Quantity too Small”

GUARANTEED NEW
BOXED VALVES

Same Day Service
1416115~ 603 15 - $2AGT_ BZI0 90
1c3 Grg- o 86

OPPORTUNITIES ENI TV FAULT FINDING

enlarged revised edition
Data Bock No. 5

Thisisa mmrl( tely new nroduction and
H)

'EzAl /-
50186 G432 15/~ niviliusirated
O avR2AT | I44 pages
7= €9,
) ;c 12|
e &
i i Free/
> 6:9,0Y3L B
2, 778! DAC212,-IPL3B 226 | e A )
el Fg|pra 13-pran 13-
78 7%5 7 23)1{732 1?,,‘-‘13%"%0 lél-"é | Television offers ur;lhmuleld
0;6 THT 7 6 DK Slfie ot % the technica
Ser TaR e a0t ool el S ||
' Y i 1
ggl()c 12/6|DI3E 79 PZ30 17/ ‘i s  way., to study for
9.-110C2 126/ EACAL 9- RIS 136 A M Brit. LR:E., R T.E.B.
6/010F 1 106/ EaRra2 SPH 39, Cert.. City and Gu)lds,
791009 10.6] 10/61u22 76, Television, _ Television
R ’53,9‘101,D1110’ {gg” 9’2\8;5 1%’,8 ! Servicing, Sound” Film
9 CEBCS3 7 6,05 7 ]
LRAG 7811 oPls. 10 6 EBCIL10- U 86 Projection, Radio A
GBES 7612 JEBIBO  'Ud04 9 - Diploma Courses, etc., postage i<, (. i
[UEN 7’6‘1‘ | luB4l - 916 | are given in our I44-page The Oscilluseope B mI\, by oEL N Read- -
SBJG 78 i- Handbook * ENGINEER- ey, 5s. O, postagn 3d N
GBW6 76} - ’ ING OPPORTUNITIES” i -~l‘ ¥ mn]\nu m by 1. N.
z,gglb §'g 20 which also _ explains _the b5y ~
&y 107/ ' J o 6 | benelits _of “our . Appoint- Wireless World,
611 10'6 89,’-‘{3}‘”?‘1? '61 ments. Depte . . . L. Please write cr @il 5 i
GEEG 76,2001 611517
19 A0 106, E1D0 lo | We Guarantee
Q Gl oG T T i “NO PASS.-NO FEE” |}
iGT 7 gl 20/~ | If you are earning less than
TG 6 - e /15 a week yon must read BRITAIN'S ] k‘n)lxv‘
SKIGT 6" 8 : this enlightening  book. ENGLIS 4 “?’]O()I}\ o [SATH
GKBGT 9 BLLGT b 1 7 16 Send for et copy NOW—FREE and
LD 6] 8.6 $1 | without obligation. - 923 PRAED STREET,
Postage 4d. per valve extia, t WRITE TODAY! LONDON, W.2
See Special ofier m Jassified advert. pags 92 British Tnstitule of Engineering Technologv (Dept. T.7)
t & 237, Colleze House, B E T Phone - PADADZLON 185
24, Colb o Place. 'atamiord N s Ddinzion s )
READERS RME! m(\)) )cinndzcn N.16, nlgelmxrfo}_'f swLaM Open all day Saiwrian.

 STA. 1587
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L/i'né ﬂﬂd ﬁ“ﬂme Scunn,ng All - information required
by the home-constructor hss been put together in this leafiet.  If you are

buildiné 4 new set or corwerting with an ‘ENGrisE ELECTRIC’ metal CLK

tube, please let uws know =nd we will gladly send you a copy.

. BRITISH MA@E l@NG LIFE 156-IMCH METAL C.R. TUBE .

The tube around which the  Tele-King,’ *

¢ Magaaview ’ and ¢ Super-Visor > circuirs and | 16in. wide angle metal C.R. tubes used in

* View-Master ’ conversion circuits were dcs;gnui. AC. and D.C. seis, without modification,

The ENGLISH ELECTRIC Company Lcd, Television Dcpmm’em, Queens House, Fiagsway, Lana(}n, W C 2

The TgpiA«is a suirable rcplacement for .






