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ELECTRONIC ENGINEERING &
PRACTICAL TELEVISION SETS
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3-SPEED AUTOGRAM @& CRYSTAL
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“TELE-KING” WITH DOORS
in pack-flat kits or assembled cabinets.
Radiogram, Radio and Television or
combination cabinets made to suit
customer’s requirements, in quantities
or singly. Tape Recorder Catinets.
Prices and literature on application

Mini-feur Cabinet, Blue Leathercloth, cemplete  with
grille and plastic hondle 14/ ncl. postoge

JAMES TALLON & SONS LTD.
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C.0.D. (Grangeiwpod 6677) Guarantee




January, 1953.

Yeihe SURE 2o get ¢a¢

PRACTICAL TE,L_ElISlOPl_»_J

CAN SUPPLY ALL

TE R n RECOMMENDED COMPONENTS

T ESTABLISHED 25 YEARS & FOR THE

| “VIEWMASTER” /

LONDON — SUTTON COLDFIELD — HOLME MOSS
KIRK o’ SHOTTS — WENVOE

Specified Components by :
T.C.C., W.B., Morganite, Bulgin, Westinghouse,
Belllng. Weante, Mullard, Mazda, G.E.C,,
Ferranti. Tallon and W.B. Table or Console
Cabinets are also available.
Send 7/6 for the ‘“ Viewmaster Envelope,’”’ which
gives a complete description of this Televisor, includ-
ing Assembly Layouts and Component Price List.

Our NEW STOCK LIST is now available (price 9d.)
Brief details are given of the various KITS OF PARTS
we are able to offer for the construction of many types
of Radio Receivers, Battery Chargers, ‘" Alldry ’* Battery
Eliminators, and ‘' hundreds ' of Wireless Components.

STERN RADIO LIMITED
109/115 FLEET STREET, E.C.4. Telephone : CENtral 5814 and 2280

_ADCOLR__

33,

ARTHURS HAVE IT!

LARGE VALVE STOCKS

{Re; gd. Trads Mork)

SOLDERING
INSTRUMENTS

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

s ]

‘ STANDARD MODEL "’
AS ILLUSTRATED  25/6
Any volt range supplied,

6/7 to 230/250
3/16" dia. bit Standard Model

Equally suited to daily or intermic-
tent use
° Made in England
Registergd Design
British, U.S.A., Foreign Patents)
Export. Enquiries Invited

WRITE DIRECT TO

I T 4
PRODUCTS LTD.
CRANMER COURT, CLAPHAM
M ACaulay 1272

Shiclds as illustrated
10/6 extra.

ADCOLA

Sales, Oftices & Works :
HIGH ST., LONDON, S.W.4,

TELEGRAMS—'' TELEGRAY,

TEST METERS IN STOCK
AVO VALVE CHARACTERISTIC METERIN STOC!{.

“AVO,” ‘‘TAYLOR" TEST METERS AND
SIGNAL GENERATORS. MEGGERS
AVO. No. 8 IN STOCK
Leak Point One Amphﬁers .. %18 7
Leak Pre-amplifiers ? 9
Leak Vari-slope Pre- amp _for Leak Point One 12 12
Leak Tuning Unit 38 5
Chapman Tuning Units .o 176
Connoisseur Two-Speed Motor 22 18
Decca Replacement Heads and Pnck ups
Wright & Weaire Tape Deck o 3§ 0
. 93 10

Cossor Double Beam Osculloscope 1!04? . |31 0
Partridge Output Transformers

for Wiltiamson Amplifier 75

“w O00 RO O

LATEST VALVE MANUALS
MULLARD, OSRAM, & BRIMAR No. 4, 5/-
MAZDA 2/- each. Postage 6d. each extra,.
TELEVISION SETS, WIRE AND TAPE RECORDERS
ALWAYS IN STOCK
TERMS C.0.D. OR CASH with order and subject to price
alterations and being unsold.

each.

Est.
919

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

TEMple Bar 5833/4 and 4755
WESTCENT,
CABLES—'' TELEGRAY, LONDON

LONDON o
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ELECTROLYTIC
CONDENSERS

The choice of T.C.C. Condensers by
so many knowledgeable manufacturers
is testimony to their worth.

__ January, 1953 1

‘LECTROPACK’ ETCHED FOIL ELECTROLYTICS

Cap. uF. | Peak Wkg. | Length Dia. Type No
8-32 275 | 2gin. | in. | CE34ME
60-100" | 350 4lin, Idin. CE37LEA
8-16 450 2%tin, Iin, |~ CE34PEA
32-32 450 4lin, 13in. CEL37PE
100-100 350 4lin Hin, , CE36LEA
‘PICOPACKS® MINIATURE ELECTROLYTICS
(Plain Foil)
Capacity | Peak Wkg. Dimensions ‘ Type
wF. i Volts Body Lgth. Dia No.
| 8 6 Phin, | .25in. CE72A
20 12 ILin, .34in. CE308
30 ] 15 1lin. 43in. | CE7IB
10 25 Hin. 34in. [ CE30C
5 50 I yin. 34in. CE30D
2 150 ! | ¥in. 34in. CE30G
| v f 30 | ilin 34in. CE30N
| (Regd)

THE TELEGRAPH CONDENSER CO.
Radio Division: North Acton, London, W.3.

LTD.
Tel: Acorn 0061

new
NEEDS THIS/BOOK

For the first ime Mullard have compiled a Valve and C.R.T.
reference specially for the amateur constructor. ** The
Amateur’s Guide to Valve Sclection® contains essential
information on valves for AC, AC/DC and battery operated
radio reccivers, for teclevision receivers, and for audio
amplifiers :

1. Instructions for the correct use of the
Mullard  “*Preferred” Range of Valves
and of Mullard “Long Life” Television
Picture Tubes.
Full operational data for each application,
Simple valve sclection table for quick
reference.
Mullard Valve and C.R.T. nomenclatures.
Typical circuit diagrams for the various
applications.

| Mullard

AT Lol

AVVSEUR) AVERUT - LONBEN WED

auEs 15 MOLLAAD (10 CENTUBY CUEE - SH

I'é

)
m Percopy (pack-
v ing & postage

3d, extra).,

OBTAINABLE FROM YOUR LOCAL DEALER, OR
DIRECT FROM MULLARD LTD., BY FORWARD-
ING YOUR NAME AND ADDRESS, TOGETHER
WITH A 1/9 P.O., TO THE ADDRESS BELOW.

MULLARD LTD, VALVE SALES DEPT, CENTURY HOUSE, SHAI'TESBURY AVENUE, LONDON, W.C.2.

MVM 218
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TELEVIEWS

Transistor Developments

HE announcement by the Radio Corporation

of America that they have constructed a battery-

operated television receiver which is valveless
except for the picture tube is of the highest impor-
tance, for it marks a new development not only in
television technique but in electronic applications
generally. Transistors are made from tiny pieces of
germanium crystal and the transistors themselves, in
most cases, are not larger than a pea. In the demon-
stration they were shown operating radio sets, loud
speaker systems, miniature transmitters, parts of
electronic computois and many other pieces of elec-
trical apparatus. It is true that the receiver demon-
strated was experimental, but it was a portable single
channel receiver with a 5in. screen, housed in a case
no larger than that of a portable typewriter case—
12in. x 13in. x 7in, Complete with batteries it weighs
27Ib. and it produced a satisfactory picture when
operated off its self-contained loop aerial five miles
from a transmitter on the Empire State Building, and
from a small external aerial it received pictures
fifteen miles from a transmitter. This experimental
receiver has 37 transistors and its total power con-
sumption is 14 waltts, or rather less than one tenth
that of a standard table model set.

They were also incorporated in a demonstration
of a personal radio receiver. The circuit made use
of only one converter valve but transistors in all
other circuits and it maintained the performance of a
standard all-tube receiver. Their use has enabled a
one third reduction in the size, weight and cost of
the batteries needed, without reduction of the
standard 100-hour operating life.

Also shown was a portable F.M. receiver covering
88/108 Megacycles. It uses eleven transistors. An
automobile radio exhibited had push-button tuning
and made use of eleven transistors. No valves what-
ever are employed and an important feature of it is the
elimination of the high voltage power supply common
to present car radio receivers. This power supply,
consisting of a vibrator, transformer and rectifier, is
not necessary in a transistor receiver because the
transistors operate directly off the car battery. It
uses one tenth of the current of present radio sets.

R.C.A. also demonstrated a tiny radio transmitter
employing one fransistor and a few simple ompo-
nents. This‘fed the signal from a phonograph pick-up

to a standard A.M. receiver. The overall volume
of the receiver was only 2 cu. in.  The power supply
is about the size of a coat button and consists of a
1.35 volt battery with an operating life of 3,000 hours.

Another application was a transformerless power
amplifier consisting of four transistors mounted on a
small valve socket. It would appear that such a
device can perform many of the functions that now
require two or more valves, a phase inverter, an output
transformer and other components to amplify the
audio signals.

We foresee that within a few years transistors will
transform the design of radio and television sets, not
only reducing their cost but also the amount of ser-
vicing required, and their size.

Car Suppression Compulsory

As from July Ist, 1953, all new motor cars, motor
cycles (including motorised bicycles) and motor
boats must be fitted with suppressors. This is
stated in new regulations laid before Parliament by
the Postmaster-General. It is well ‘known that
cars are the chief source of inteiference with television
reception and it may be’ that lesser causes such as
vacuum cleaners, electric motors, hair dryers and
electrical apparatus will be compelled by law to be
suppressed by the makers before sale.

The new regulations do not, unfortunately, apply
to old cars and, considering the hundreds of thous-
ands of old cars which are still in use because of the
price of new cars and the difficulty in obtaining them,
we think that the regulations should have been all-
embracing, especially as the cost of suppression is
only about half-a-crown or so. The manufacturers
are carrying out experiments to see what they can do
to prevent such interference being picked up but the
problem is difficult because the interfering signal
radiated from the ignition leads to the sparking plug
is fundamentally similar to the television signal and,
therefore, difficult to sift out in the receiving
apparatus.

Although it is denied that suppressors interfere
with the starting of motor cars, especially in"cold
weather, it is our experience that they do. No
doubt new motor cars will have_a different coil
ignition system which will make good the loss caused -
by suppression.—F. J. C,
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The Commercial Aspects of

Channel Changing

ADAPTING CIRCUITS FOR ANY OF THE

O facilitate the manufacture of television receivers

l suitable for operation in any part of the country,

the general trend in current design is to embody
a simple means of channel changing. Such facilities
demand the superhet method of reception, where, in
general, the only circunts requiring moditication for
different channels arc limited to three. A stage of R.F.
amplification is invariably included in front of the
mixer ; therefore, the circuits affected are --—The aerial
input circuit ; the tuned coupling from the R.F. stage
to the mixer ; and, of course, the local oscillator.

Both sound and vision intermediate frequencies arc
unaffected, for a siudy of the frequencies sclected for
different channels will reveal, in each case, a 3.5 Mc/s
vision/sound scparation.  Further, the lower sideband
frequency characteristic of the vision signal is identical
for channels 2 to 5, although channel 1 (London) still
radiates the old double sideband transmissions. 1t is,
therefore, necessary for the 1.F.s to respond only to the
bandwidth radiated by the (ransmitters of channels 2
to 5, and in this way the frequency characteristic of
channel 1 s altered and arrives at the vision detector
n single sideband form.

Single Sidchband Werking

This will be better understood by referring to Fig. 1,
where at (a) and (b) respectively the frequency charac-
teristics of London and ™ other channel ”* transmissions
are shown. 1t will be seen in the *“ other channel ” case
only part of the upper sideband is transmitted. The
partial climination of one sideband permits the use of
receivers with reduced I.F. bandwidths for given video
responses, as opposed to the old. double sideband
systems.

In order to avoid over-emphasis of the low modulation
frequencics, the 1.F. channel of a single sideband receiver
must have a response which is 6dB down uat carrier
frequency.  This is clearly illustrated by (¢) and (d),
which show also that the receiver response is identical
for either system of transmission. Therefore, provided
the LF. channel is precisely aligned for this mode of
functioning, channel changing merely involves mutation
of the carrier frequencies.

The importance of retaining correct separation between
the sound and vision-1.F.s now becomes apparent, for it
would be a simple matter o tune the local oscillator for
maximum sound, and yct be grossly off the mark so far
as the 6dB down carrier is concerned. This, of coursc,
would give rise to the usual manifestations associated
with maladjusted tuned circuits in the vision channel
(sce “ Picture Distortion Analysed,” P.T., March, 1952).

A Two-channel Conversion System

During the period when only two channels (London
and Birmingham) were in operation, the General Electric
Company led in the field of conversion by including
double windings on the appropriate tuned circuits and
additional shunt capacitors for the acrial and oscillator
circuits in their then carrent models.  Channel changing
proved to be quite a straightforward operation, and was

FIVE BRITISH  TELEVISION TRANSMITTERS

performed by the repositioning of five links located in
accessible paris of the circuit.

The basic circuit of this method is shown in Fig. 2. P
Starting from the aerial and changing from, say,
Londen to Birmingham (a lower 1o a higher frequency).
first of all necessitates changing the aerial capacitor Cl
to that of C2, the sctting of Cl can thus be left undis-
turbed, and the modified acrial louding adjusted by C2,
this, as shown. is accomplished by tink (a). Link (b)
is positioned so the coil, L1, is in shunt with the secondary
of the uerial transformer.  The circuit will, therefore,
tune to a higher frequency, for it will be remembered
that two inductances in parallel produce a lower overall
inductance, the value of which follows (he well-known
L1 L2
LT 4 L2
to resistors in parallel.  Thus, the value of L1 is such
that when connected in conjunction with the acrial
transformer the frequency is altered from London (o
Birmingham.

The same reasoning applies to the coupling trans-
former, where links (c) and (d) shunt the primary and
seccondary with additional inductors L2 and L3.

The foregoing tuned circuit moditications, thereflore,
change the signal frequency and permit its amplitication
before application to the mixer valve. It is now necessary
to shift the local osciliator frequency, so that added (o
the signal frequency the desired intermediate frequencics
will result.

This is accomplished by removing the extra trimmer
C3 from ucross the oscillator coil by means of link (¢),
and thus increasing the gencrated frequency.

It rematns now finully to adjust the frequency of the
local oscillator by altering the capacitance of the variable
trimmer C4. At this point, however, it is worthy of
mention’ that adjustment of C4 may not correspond to
maximum sound, but a compromise between sound and
mininuwem sound on vision may be necessary.  This is

reciprocal formula - L ( ) and 1s anulogous

because the sound rcjector circuits arc adjusted for
4/ 25 Sound Viston
V2% C 8§ carrer carrier
I . |
| | |
I (&) ['
x9S
l- Mc§ 3

Fig. 1. Showing the frequency characteristics of

channel 1 at (4) and other channels at (b), while (¢)

and (d) show the receiver response for single sideband
working.



|
January, 1953

PRACTICAL

341

TELEVISION g

altenuation at sound intermediate frequency, and in
order to keep the converted vision carrier 6dB down,
the oscillator frequency for both conditions does not
quite correspond.

A T.R.F. Modcl

With current models of The General Electric Company
the superhet mode of reception has been dropped and the
T.R.F. method adopted. This, of course, renders channel
impracticable

changing, as previously described, an

S
Coupling

Fig. 2.—A two-channel
conversion system by

transformer

but so that when connected in shunt with the main coils
the tuned. frequency is altered and corresponds (o
channels 2, 3, 4 and 5 respectively.

The advantage of this system is that all five channels
may be pre-adjusted initially to their correct frequencies.
Therefore, channel changing is reduced to the mere
operation of rearranging the three sefector links. Not
much imagination is required to appreciate that the
circuit lends itself admirably to channel selection by
means of a five-position rotary switch. performing the
analogous function of the wave-
change switch in a broadcast
receiver !

To Mixer

A Popular Method

By far the most popuiar method
of altering the tuncd frequencies is

Qsciigtor
(3 Ly coils
Aeria/
Aeria’
cr /lce transformer
proposition, since such procedure would entail the

alteration of at lcast 12 tuned circuits, but, nevertheless,
channel changing has been catered for in these models
also.

The chassis is divided into two decks, the sub-deck
comprises the sound and vision detectors, video, and
R.F. stages, and is designed for operation on one par-
ticular channel only. Channel conversion is carried out
bv fitting replacement sub-deck. Such decks arc factory
aligned for operation on the desired channel, and may
be obtained on an exchange basis through a G.E.C.
dealer. They are secured to the main chassis by means
of two bolts; and the interconnecting cables are in plu;,
and socket form. Thus, their removal and refitting is

both simpte and rapid since no further adjustments

arc usually necessary.

Five-channel Conversion

An enlargement on the old
style of G.E.C. channel conver-.
sion is that employed by Pilot
Radio in their five-chuannel tele-
vision receivers. The basic cir-
cuit is shown by Fig. 3a, from
which will be observed that four
additional shunt coils may be
arranged in conjunction with
the aerial. coupling and oscil-
lator coils. Changeover links
located on the channel selector
panel, Fig. 3b, arc provided for
rapid channel changing.

Coils

The main coils L1, L2 and L3
are tuned to channel 1 by —=—7 b ¢ G
means of iron-dust cores. Coils - =

a. b, ¢ and d are individually

pre-tuned by the same method, Fig.

Coupling é:

by capacitive and inductive mcans,
as opposed to reducing the cotl
inductance by additional  coil
shunting. Usually the aerial and
coupling coils are designed 1o cover
the frequency spectrum  of  the
whole band, and cach channel is
individually selected by the setting
of an’iron-dust core.

The local oscillator frequency,
however, is shifted by a trimmer
across the oscillator coil. A circuit
after this nature is depicted by
Fig. 4. A noteworthy feature of
the oscillator circuit, and one
invariably adopted in most designs,
is created by the shunt capacitors C1 and C2.

These capacitors not only assist in tuning the oscillator
to the desired frequency, however, but they also minimise
frequency drift.  This is because one has a positive
temperature co-efficient, while the other a negative, thus
the effect of heat will increase the capacitance of one,
and reduce the capacitance of the other in the same ratio.
Therefore, any detuning effect due to a change in

Osc.
valve

e ST

|

temperature (i.e.. as the internal temperature of the
receiver rises)
frequency will

In modern

will be neutralized, and the gencrated
remain constant.
receivers channel

changing is further

Oscitiator

o/ o’ o
Aerial 1 o? o? o?
coils
a—bpy a—Dp3 Ty
(a) (6) 0% o % o %
_ < s s
Aearial Coupling Qsciltator

3.—A five-channel conversion system by Pilot Radio.
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facilitated by extending the wning controls and bringing
them 10 an accessible position at the rear of the receiver,
where, in certain receivers, they arc given a rough
calibration, thereby indicating visually the channel to
which the receiver is tuned.

The system of channel changing used in Cossor
five-channel receivers is somewhat similar to the above
apart from, perhaps, the local oscillator, which also
relies on the core method of tuning.

The actual cores in this model are worthy of mention,
for instead of being wholly iron dust they are divided
into two sections—the lower section comprising an iron-
dust core, while the upper section is made of brass. Both
cores are sceured to a threaded rod and are easily adjusted
from ihe top of the coil can by means of & thumbscrew
(sce Fig. 5).

This rather unusual core arrangement cnables a coil
of given inductance to tune a frequency range greater
than would be attained by a wholly iron-dust, or brass,
core. This, of course, is because the iron-dust corc
has the cffect of increasing the inductance of the coils,
while the converse effect is created by the brass section
of the core.

Qther Methods

Other methods of catering for reception on other
channcls have from time to time been employed. Murphy
Radio, for instance, designed the acrial and coupling
coils in their popular VI14/118 scries receivers so that
with an tron-dust core they were readily tuned to the
frequency of London, while if replaced with brass cores
the frequency was increased (o that of Sutton Coldficld.

An additional tap on the oscillator coil provided a
means of increasing (or decrcasing) the oscillator [re-
quency.

Stella Radio cater for alternative channels in their
current models, but a fair amount of work Is involved,
since it is necessary to change the three coils/transtorm-
ers affected, plus the aerial loading capacitors and
three damping resistors.

Fye and Invicta have tapped coils facititatimg a change
of frequency by altering connections ; whercas with
Lkco the adjustment is made in the faclory. and the
receivers are supplied to the dealer for operation on one

channe! only.
i
'é !
l‘

Mixer
plus
osc.
valve

Ci ouping
corl *

1. —A popular method of channel conversion.

Philips Radio adopt plug-in coils {acrial, coupling
and oscillator) which are pre-set in the factory, and one
set can be plugged-in in place of another without
further adiustment.

Similar 1o G.E.C., somc firms make signal and
oscitlator sub-units which can ke replaced it ¢peration
on a different channel is desired.
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Whichever method is adopted the. general trend is a
standard design facilitated by arrangements for adjust-
ment 1o the tequisite channel. At a future date channel
changing may he an essential feature of all television re-
ceivers, tor who knows, our
potential five channcls may
be radiating simultancously
different programme
materiyl !

To untivipate qucries re-
garding coil changing to
cover the proposed rew
commerctal stutions, it
may be stated thut the
frequencies will be  well
displaced rom the present
BBC channels and as a
result changing coils will
probably not function. #n
these cases it will almost
certainfy  be  necessary to
use a4 converter.

Fig. 5.—T'he eoil construc-
tion used in  Cossor re-

ceivers. ron dust core

New Multicore Preducts for Specific
Uses

N addition 1o the stundard range of six tin/lead alloys
I nine gauges and « variety of packings alrcady
available 10 manufacturers and the trade, Multicore
Solders, Lid., announce the mntroduction of many rew
products, cach designed for specific uscs.

Prominent among these are the following, ¢xtra
details of which are rcadily available from the miinu-
facturers.

At the special request of trade friends Multicore
Solders are now producing, in lurge quantities, an
cconomy pack for television cnginecrs.  Packed in the
yellow and black Multicore carton is a | Ib. reel of 50/50
alloy 18 S.W.G., containing approximately 16701, of Frsin
Multicore So!der, retailing at 15/ under catalogue
rel. R. 5018,

Ersin and  Arax liguid fluxes, hitherto only manu-
factured "by special request, are now generally available
in o variety ol packings.  Liquid fluxes are particularly
recommended for dipping purposes and other processes
where it is not convenient to use Ersin and Arax Mulii-
core solders. A 19 oz. tin of Ersin liquid fux retails
at 6)-.

Ersin Multicore <older. which kas for many vears been
supplied to manufacturers in gauges o 22 SW.G., is
now supplicd to special order on 3§ Ib. reels in even
gauzes between 24 and 34 SW.G. Compurative lengths
per pound for 60/40 alloy are approximaiely 98f1. of
16 S.W.G.. and 3,040f. of 34 S.W.G. Al gauges, cven
to 34 S.W.G.. contain three cores of flux.

Manufucturers are invited 1o write for samples of
any ol the new fines or 1o consult the Technical Service
Department of’ Multicore Solders, Lid., on any problem
in connection with soldering,

Multicore Solders Lid., Muolticore Works, Maylands
Avenue; Hemel Hempstead, Herts,
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Colour Television—A New System

DETAILS OF A NOVEL IDEA WHICH DISPENSES WITH THE CATHODE-RAY TUBE

N accordance with our policy of presenting all
information relative to television to our readers,
we give below details of a novel idea which has been

suggested by a Mr. Charlton, and on the cover of this
issue we show the receiver and below the transmitter
which is used in this equipment. We have not had an
opportunity of sceing a demonstration of this equipment.
From time to time suggestions have been made for
systems to be adopted which dispense with the cathode-
ray tube as this is naturally bulky, and there is some limit
to the size, even adopting the metal construction which is
now increasing in popularity. Going back to the early
days of mechanical scarining it was at one time thought
that the answer to modern television would be the modu-
lation of a light cell which, in its turn, controlled the
projected ray, directed on a normal cinema type of
screen through the medium of mirrors.

Mirrors

Various mechanisms werc in usc based on this idea,
the mirror-drum and mirror-screw being two of the
most popular which were available to the home-con-
structor. These, of course, were only suitable in their
existing forms with low-definition systems as the mirrors
were used to trace a band of light corresponding to cach
line of the picture, and complications such as interlacing
had not then been adapted. For colour, such a system

This is the trannsmitting portion of the apparatus.
The receiver is shown in the illustration on our cover.

would be further involved by the incorporation of
rotating filters, cte.

The Chariton System

In Mr. Charlton’s proposed system the transmission
of vision in colours without scanning is made possible
by a special gas that is made partly from various metals
to give the different colours. The molecules of the gas
are formed so that the metal atoms are insulated from
each other. thus allowing the atoms giving red and green,
for instance, to spin side by side without running into
each other.

The Principles

The colour-vision modulator is gas-filled, and oscillates
by internal capacity and external inductance and the
gas discharge at the rear. The ™ object ™ modulates
the oscillation at the froat, being focused by the lens on
to a metal clectrode, working on the principle of ™ the
absorption of gas by mctal one atom thick " and the
colours of the “ object” discharge the like-coloured
atoms within the gas against the metal clectrode. By
this means the vision will be registered composite on every
other half-wave, as the oscillation causes the metal
electrode to attract and repel. Or to put it another way,
the all-colour charge of an atomic micro-picture appear-
ing in front of the mctal ¢lectrode will modulate the
oscillation. The output will be amplified and traasmitted.

Waselengths

Medium- and long-waves can be used ; short-waves
are unnccessary for high detinition, as the vision modula-
tion will be composite cvery other haif-wave.

The Recciver

The receiver has twin valves which amplify the sound
and vision at high frequency. As the sound is ** rectified
the vision will re-appear within the small colour-vision
receiving valve and be projected on to the screen.

The set shown and used in carly experiments is to be
remade with the latest valves and a small modified
vision receiving vatve.

Adaptability

The designer claims that a modified version of the
modulator could be used for healing T.B. and cancer by
projecting a selected colour ray through the part or
person requiring treatment. The ray will not normally be
visible.

STANDARD TEXT BOOKS

By F. 1. CAM>M

Lveryman's 1 ircless Book, by post. 9f-. Newnes Radio
Engineer's Pocket Book. by post. 56. The Superhet Manual,
by post, 6/6.  Practical Wireless Circuits, by post, 6/6.
Radio  Training  AManual. by post. 6/6.  Wircless Coils,
Chokes and Tramioriners. by post, 6/6. Radio Valve Data
Book, by post, §]6.  Refreshier Course in Mathematics, by
post, 9f-.  Mathematical Tables and I(nnm/a(', by post, 5/6,
The Slide Rule Manual, by post, 5/6,

Obtainab
GEORGE NE o
Tower House, Southamptoa Street

TD.,
, Strand, W.C.2.




344 PRACTICAL TELEVISION

January, 1753

MAKING AN ADAPTABLE AERIAL

A SIMPLE DESIGN WHICH CAN BE USED IN MANY FORMS

By T. H. Howells

cfficient aerial carefully arranged to suit the
location.

In the course of various installations, where signal
strength is good but difhculties arise owing to ™ reilee-
tions  and or interference. there seems o be a need for
some form of aenal capable of being easily and quickly
adjusted for trial 10 find the best possible results.

Such an arca as ihe Rhondda Vallev, where conditions
vary considerably from site to site, c¢.g., ghost images
caused by the hills in the winding valleyvs and interference

et gl

('\1 OOD reception depends to a great extent upon an
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Fig. 1 (left).—Diagonals are drawn and lin. corpers
cut off. Fig. 2 (right).—Four bholts are added to
accommodate two nuts.

in some locations, catls for a great deal of triul on esch
site.

Though originally designed for use in the western
area, indoors up 10 twenty miles of the trunsmitter,
measurements are also given for working any of the five
channels. Lawer @ more permanent ** job > can be
made.

The idea is 10 use the aerial at first as an experimental
one, to find the most suitable arrangement for a particular
site. Then the suituble arrangement is made 4 more
permancnt one.

Out of doors, of course, the runge is considerably
increased and, owing 10 its construction, quick changes
can be tried from one channe! to another in those areus
on the fringes of two trunsmiiters.  All that is needed to
change channels are extra duralumin rods, cut to the
required channel tength. 5

To make the acrial, four duralumin rods either 3in.

o Slots in reos

Holes are drilled from corner edges in
Fig. 4 (right).——Shows the
dipole.

Fig. 3 (left).
direction of diagonals.

or 3in. diameter are required ; (wo of lenaths A, and
two of lengths B. In the table the lengths A and
B are given to suit particuldr channcls.

Component Parts

Two 4in. or {in. thick pieces of wood are cut (o make
4}in. squares. The diagonals arc drawn on each, and
one inch corners are cut off (Fig. 1). The two pieces
of wood are now laid together and tive holes ure drilled
through both pieces. Four of these are lin. from the
centre on the diagonals, while the fifth is in the centre.
The four outside holes are to accommodate four tolts
which hold the two pieces of wood together and also
act as terminals to connect the coaxial cable. Thus
the bolts should be long cnough to project at leust
halt an inch beyond the two blocks of wood, ie.. the
two thicknesses plus half an inch. This (when washers
are also placed cach side of the wood) will be to accom-
modate two nuts-—onc to lasten the bolt and the other
to tix cable connection (Fig. 2).

The bolts are now withdrawn and the (wo pieces of
wood clamiped together or held in a vice while holes are
dritled from the cdges ab, cd, ef, gh (Fig. 3) in the
direction of the diagonals. These holes procced half an
inch beyond the bolt holes. [Nore.—1. Bolts are removed
before drilling. 2. A chalk mark 1}in. up the bit when
drilling will give a guide to the required depth of hote.]

The diameter of these holes will depend upon the
diameter of duralumin rods used. If the rods are }in.,
holes should be fin., if the rods are }in., then holes
should be #in.

Slots are now cut in one end of each rod the sume
width as the bolts’ diamcter, but §in. long.

The two pieces of wood are now placed together, a
washer under the head of cach bolt, and the bolts then
passed through their holes in the wood. A washer and
nut is then screwed on the other side. The duralumin
rods are now slipped into the edge holes as required—
so that the slots pass over the bolts between the blocks
of wood. Press well down 1o make good contact and
then tighten up the nuts to hold the whole firmly.

If another nut is screwed on each bolt it will act us
a convenient point for connection to the cable, ¢, a
terminal.

Now all that remains is to experiment on a particular

Co-axsg;/
Fig. 5 (left).—Vce or L aerial. Fig. 6 (right).—Inverted
** Tee ™ acrial.




Janua_ry, 195_3

location for the best possible results. Some uses and
arrays casily and quickly madc arc now given.  Termtnals
are numbered for easier explan:&tion.

1.—Dipole (Fiz. 4)

. Two rods only are used, hoth lengths A (sec table).

Lengths are inserted opposite each other, pressed
well down and all nuts tightened to make good contact.
The conncctions to the coaxial cable lead arc made now
—inner wire of cable to the top rod (terminal 2) and
outer sheathing to the bottom (terminal 4).

Temporary tixing can be made by using the holes not
used, one or both, or centre hole.

In some areas a dipole may give better results inclined
at an angle (found by trial) and, or shiclded by netting
or even 4 house a quarter-wavciength behind.

2.—Vee or L. Aerial (Fig. 5)

Two equal rods only arc used, length A, as used in
the dipole, but inserted to form a right angle. Nuts
are tightened for firmness and good contuct.

The connections to the coaxial cable are—inner to the
top (terminal 2) and outer sheathing the other
(terminal 3).

This form of aerial may be rotated through the whole
360 deg. horizontally and vertically ; and also inclined
at an angle until position of best resuits found.

to
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4,—*“ X Aecrials (Fig. 7)

All four rods are used here. Lengths A fit into holes
to terminals 2 and 3 and lengths B to terminals 1 and 4.

Three types of connections can be tried herc :

(a) Type |.—Connections—inner of cablc to terminal 2,
while the outer sheathing goes to terminal 3. Terminals
1 and 4 are connected together,

—
Direction of transmitier
P

—rre
Direction of transmtier

Co-axial

Co-axial |

Fig. 7 (lef).—“ X ** aerial. Fig. 8 (right.—Type 2
. connection.

This aerial is directional and best results may be
found by rotation. Notice that back pair of rods are
only connected together and to nothing clse. Thus they

Temporary fixing act as a reflector.
can be made by T e [T Temporary ﬁxing is
ing : mad i
l‘m’ holcs l’and 4or i Lengths ‘ Channel t ‘ Channel 2 | Channel 3! Channel 4| Channel § h 1] cby usingcentre
centre hole. H ] i | | o”e).) Ry

: . . - . N . pe 2 (Fig. 8).
3_taverted “Tee™ | A | Sft 4kin | 4f Sin. | 40t 3in. | 30 10in. | 30 7in. | RGnlE R

Aerial (Fig. 6) B 5f. 73in. | 4ft. Itin. | 4ft 6in. l 4ft.  lin. | 3ft. 10in. A 6f bl

THrCE  TOAS ATE  {ececsueswommsnnnes oo st sitesotosn st s sanese 0 aassanasansnansmsetsonss st anes s ond - t€EMInal 2, while the
used, the wvertical outer sheathing is
length A and the two equal horizontal lengths B. Connec- connected to all three terminals 1, 3 and 4.

tions to the cable are made by joining inner of cable to
terminal 2, while horizontal terminals | and 3 are joined
together to the outer sheathing.

This type of aerial is directional; rotation and inclina-
tion can be tried for best results.

Temporary fixing by centre hole or terminal 4.

Direction oF
Erensmitter

Fig. 9.—Type 3 connection.

This aerial is direc®onal so best rcsults must be
found by rotation. The centre hole is used for temporary
fixing.

Finally :

(¢) Type 3 (Fig. 9).—Connections are made by joining
inner cable to terminal 2 and outer sheathing cable to
terminal 1. -

Terminals 3 and 4 are connccted together, and to
nothing clse.

(-4

Fig. 10.—A form of juaction box made of wood or
* paxolin.
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11.—Sunk

Fig. aerial hase fto prevent retation.

Notice here that all four rods should be shortened
by 3in. as the back pair is the .aerial proper, while the
front pair acts as directors.

Temporary tixing is made by mcans of the centre hole.
This aerial again is directional so best results must be
found by rotation.

Greater freedom from interference and images should
be obtained from the X 7 type uerial, but the above
aerial form should give the opportunity for a thorough
investigation into different types of acrial arravs quickly
erected angd aliered easily.

Once the most satisfactory array for a given site has
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been determined upon, means must be found to muke this
array into @ more permanent onc. If the signa! strength is
zood enough, any of the aerial forms as they stand can
be secured by the centre hole in loft or attic, with merely
the addition of a metal clip screwed over the coaxial
cable to tike the weight of the cable strain from the
terminal connections.

However, if the array is to be uscd out of doors,
wooden base must te afforded protection from
weather, together with some sort of cover for
terminals and connceciions themselves.

A form of junction box (Fig. 10) can be made from
lin. wood or paxolin, consisting of three sides. 21in. by
lin., and lid. This is fastened over the terminals on the
wooden base by mcuns of a bolt passing through the
lid, through the centre hole of the base.

A 4in. tnnel must be cut in the bottom of the box
for the coaxial cable. The top of the box consists of a
piece of 1in. paxolin or wood, 2{in. by Ikin,, which is
not put in place until fast of all.

The bolt as well as passing through junction box and
centra! hole of wooden base must also be long enough
to pass through a picce of wood or metal support,
length depending upon whether mast or chimney lashing
is to be used. If support is made of wood the aerial base
can be sunk (Fig. 11) to prevent rotation. When junction
box s tightened on support, molten pitch (from old
H.T. batteries) or molten beeswax should be poured in
to totally cover connections and terminals.

When hard, the top of junction box should be screwed
down and the whole gone over with a gencrous applica-
tion of Bostik—especially the cracks all around the two
layers of the base. where the rods enter the base, and all
around the cracks in the junction box, not forgetting
the couxial cable exit and the head of the supporting
bolt.

When all Bostik is dry the acrial and ull woodwork
should be given three coats of paint before ercction.

the
the
the

Picture Tubes with

A NOTHER major step forward in providing high

contrast, daylight viewing has been made possible
through the introduction, by Mullard, Ltd., of television
picture tubes with grey-tinted glass faces. Using these
tubes, a picture of exiremely good contrast and low
glare can be obtuined even under conditions o normal
room lighting.

The rcason for this improvement ¢an be seen from
consideration of the screen as it appears to the eye.
With no picture signal—bilack picture content—-the
colour of the screen is dependent on the amount of
ambient fight that is reflected from the screen to the
viewer. The higher the ambient light intensity, the
lighter grey the screen appears.  With a picture signal
corresponding to peak white. the screen presents a picture
that is dependent on the brightness produced by the
clectron beam and also on the reflection of the ambicnt
light from the screen 1o the eye.  This meuns in eflect
that, with a tlear glass tube under umbient light ¢on-
ditions, a composite picture which should have all
shades from  peak while ” to dense black will only
kave from “‘peak white ™ 10 " dark grey,” and the
brilliance of the peak while will have to be increased to
give contrast.

Tinted Glass Faces

Results

Tinting the tube fuce greatly reduces the reflected light
thus giving a denscr hlack. A certain amount of the
emitted light will be lost, duc to the glass tinting, but
this emitied lght only pusses iHrough the glass once,
whereas uny ambient light has to pass ihrough the
tinted gluss twice—as andincident ray and a reflected ray

thereby doubling the trunsmission losses. The net
effect is a marked reduction in the glare usually associ-
ated with high brilliance.

The tinting of the new tubes is carried out during the
making of the glass and is therefore un integral part of
the tube face. At present tubes of this type are available
in two sizes @ the 12in. round picture tube MW 31-74
and the 14in. rectangular MW36-24,

BUILDING THE P.T. TELEVISION RECEIVER
BLUEPRINTS (3 sheets) 10/6
Complete Descriptive Booklet 3/6

from: GEORGE NEWNES LTD,,
Towaer House, Southampton Street, Strand, W.C.2
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A “PERSONAL” TELEVISOR

BUILDING A PORTABLE RECEIVER WITH 3IN. TUBE FOR TESTING O.R PERSONAL USE
By E. N. Bradley

(Concluded from page 295, December issue)

EFORE trimming the vision circuits, short-circuit L3
B by the shortest possible length of wire. Turn R9 to
the full gain position, turn up the britliance controt
wntit the raster is just visible (working in a fairly dim
light) and adjust the focus controt to give sharp lines
on the screen. There is generally sufficient residual
hum in the circuit to make it possible to set the frame
timebase very close to the correct (requency by observing
the slight ** rock *" along the edge of the raster ; the line
timebase control can be set roughly to give a good number
of horizontal lines.

Before the final tuning process, a choice of the values
for R2 and R6 must be made. The resistances used in
these positions damp the tuning coils for wider response
(not to obtain stability, which should be inherent in the
circuit with no damping resistors fitted). In a-really
good reception area, within a mile or two of the trans-
mitter, quite low resistances can be used for R2 and Ro—
say, 2.7 or 3.3 K2, when it would be as well, too, to
reduce R10 to, say, 4.7 X©2. Generally speaking, how-
ever, higher resistances than these will have to be used.
In good and normal areas R2 and R6 might well be 6.8
K¢ each, rising to 10 K& as the recciver is employed
farther from the transmitter. In arcas of low signal
strength (i.e., so far as this receiver is concerned) it may
be possible to obtain results by omitting R2 and R6
altogether, peaking the coils to pass only a narrow
bandwidth.

If in doubt commence by making R2 and R6 6.8 K22
in value, increasing the resistance to 10 K« if the picture
is poor in contrast.

I the coils have been pre-tuned by the use of a grid-dip
meter, it is possible that a picture will be reccived
immediately in a good reception area.

In areas other than Londen the tuning can now be
continued to give the bast possible picture : generally
speaking. this mecans broadening the tuning to obtain
the best detail that can be used on the small screen—until
sound-on-vision interference is seen. This interference
generally takes the form of dark JBars which appeur
horizontally across the picture and %hich vary in time
with the sound from the loudspeaker. Another form of
this interference appsars as a web or mesh of fine lines
across the picture. Do not confuse sound-on-vision
effects with hum, which gives a single, broad, dark band
across the locked picture ; if this fault is found, some
attention and checking should be given to the power
pack. A small amount of hum is usual, especially in
view of the fuct that only half-wave rectification is
employed ; serious hum will practically black out half
of the picture. '

in the London area the tuning can be broadened
sufliciently for good detail without ciusing sound-on-
vision interfercnce by tuning over the higher sideband of
the vision signal.

In the weaker reception areas (apart from London) it
may be lound that broadening the tuning causes fading
of the picture before sound interference is encountered.
In such a case try the effect of reducing the capacitance
of C16 in an endeavour to obtain a better input to the
vision strip. readiusting the core oI’ LS to keep the sound-
signal tuned. Tt should be a simple matter to find a
point where sound and vision results are balanced. If
there is still no sound interference on the picture, this
tuning point must be accepted as final and the sound
trap, C3, L3, can be removed.

In areas where the sound interference is reccived, the

If the coils are not pre-tuned, however,
it will be necessary to proceed by trial
and error tuning, commencing with the
core of L4 and working back to the
aerial coil. In a poor reception area
it is of considerablc help to black-out
the tube and to use headphones for
the preliminary tuning, connecting these
between the anode of V4 and earth via
a capacitor. The capacitunce value
should be about 0.01 y#F and should
be between the V4 anode and one side
of the ‘phones which should be of the
high-impedance type. A weak signal
can be heard clearly long before it will
modulate the C.R. tube, and the
adjustments to the tuned circuits can
thus be more readily made.

As soon as the tube is modulated
the timebase controls can be set to
give the correct scanning speeds, R4l
being rotated to give line locking and
R32 for frame locking. Adjustment of
picture size should be left for the

g
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time being.

The * Personal ** Televisor ready for installation in a cabinet
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sound lrap can now be tuned 10 the correct frequency
First slacken the tuning screw of C5 completely out, then
remove the shori-circuit across the trap. Slowly tighten
the tuning screw of C5 with an insulated trimming tool
1o increase the capacitance ; at some point the trap will
come into tune with the vision signal which will either
fade or. more probably, dissolve into a Naring patiern
due to the setting up of instability within the R.F.
amplificr. Continue to increase the capacitance of CS so
thut the picture is restored ; within a further small
adjustment of the capacitor the sound bags or mesh over
the picture should fade and vanish.

With the trap set on.freque ncy. the vision tuning coils
and LS may be given a last adjustment and the cores
locked by a touch of wax or cement if the receiver is to
be treuted as a portable set.

The picture may now be studied for svnchronisation
and dimensions, together with lincarity of the frame scan.
If the frume locking is poor, increase C15 experimentally
until a suitable value is found. then. if desirable. vary
ihe value of R29 till the picture is linear over its height.
The size of the picture should not be altered. should this
seem necessary, until svnchronisation and lincarity are
satisfuctory. The final picture witl be smatler than the
raster due to the areas lost (o the sync signals. Increasing
R34 and R39 will increase the height and width respec-
tively ; reductions to the dimensions are, of course, made
by decreasing the values of these resistors. An alternative
method of control over the frame height is given by
varying the value of R35.

Instability

No feedback troubles were encountered in the original
receiver. but it wus found essential 10 earth the iron-dust
cores within the tuning coils L1, L2 and L4 for complete
stability. The Spire nuts used to fusten the coil necks into
their screening cans have core-earthing lugs fitted to
them, and care must be taken 1o ensure that these lugs
make good contact both with the core adjusting screw
and the screening can. Il instability is encountered in any
receiver consiructed 1o these plans it will almost certainly
be the result of over-long wiring or the misplacing of
components ; if no cause can be found it may prove
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" helpful 10 by-pass the heaters of VI, V2 and \3 with 500
pF capacitors mounted directly across the appropriate
valveliolder tugs.

Warning

Remember that the televisor is operated from a hulf-
wive power pack in direct conaection with the mains
and is not scparated from the supply lines by a mdms
transformer. 1/nless the connections are made as in Fig.
the chassis will. therefore, become ** live ”* 1o carth (xnd
consequently most dangerous to touch.

As a result. the mains lead of the televisor should be
colour-coded und should terminate in a three-pin plug,
even i no true earth is employed. Make sure that the
leads are corrccnly connected within the plug : .the three
pins will prevent the connections from being reversed
and the chassis will then remain connected with the
neutral mains line. A SO0pF or .001¢F capacitor from

the anode of V9 10 carth may be needed for hum
reduction.
Meter Readings on the * Personal = Televiior

Whilst too much reliance should never he placed on
meter readings (which will vary with the typs of meter
used, component and valve variations within tolerance
limits, und fluctuations of the mains supply voltages)
readers may care to have for their reference the voitage
checks of the original receiver. These were taken with
a signal applied (from u test generator) and with a muins
mput of 235 volts. The meter employed had a sensitivity
of 2,00 2 per volt.

VI—Anode, 100 volts. Screen, {00 volts.
V2—Anode, 209 volts. Screcn, 200 voits.
V4—Anode, 190 volts. Scrcen, 225 volts.
V5-—Anode, 75 volis. Screen, 80 voits.

V6—Detector anode, variable 0-30 volts. A.F. anole,
100 volts.

V7—Anode, 200 volfs. Screen, 225 volts.

V8—Anode, 100 volts. Screen, 125 volts.

V9—Anode, 90 volts.

V10—Anode, 100 volts. Screen, 110 volts.

Decoupled point, Ieced to C.R. tube, 150 volts.

Main H.T. line, 225 volts.

Total consumption via Rec. |, 47 mA.

New Ekeo Receiver with Novel Feature

K. COLE. LTD. announce the introduction of

the TC178, a new 15 in. tube console, which incor-
porates a lighting socket at the rear conirolled by the
receiver on/off switch, which is iniended 1o supply a
lamp for room illumination on. or by, the set. Since
the supply 10 the ocket is controlled by the receiver
switch the lamp also acts as a pilot, and should prevent
the set being feft on inadvertently.

This new “ with-doors ”’ console incorporates the
successful Ekco ™ Triple-link ™ chassis and " Spot-
wobble,” and has an all glass wide-anglc grey-tilter
aluminised tube, giving pictures 121 in. x 10 in. (132 sq.
in.), which is protccted by an urmoured glass screen.
The C.R.T. operates on 13} hV E.H.T.

The superhet circuit is readily adjustable to any of
the BBC television channcls. It incorporates automatic
interference limiting on both sound and vision. The
vision limiter has two ranges and automatically provides
the selected degree of spot limiting for all scttings of
the contrast control.

The cabinct, when closed. has a particularly pleasing
appearance, as the upper and lower halves of the full-
length lockable doors are in contrasting straight grain
ond figured walnut veneers.

Price of the TCI78 is 130 gns. (£93 {6s. 3d.

£42 13s. 9d. purchase tux).

plus

i
{
;
(’/

The new Ekco recciver has protecting doors
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AERIAL DATA ~ :

MEASUREMENTS OF AERIAL ELEMENTS FOR
ALL CHANNELS

By “Erg

N the recent article on * Aerials for Wenvoe ™

I published in the October issue of PRrAcCTICAL
TELEVISION, actual measurements for the different

arrays were not given for the reasons stated in the
article. However, in response to requests a complete list
of aerial measurements has now been compiled and is
given in this article.

The aerials have been divided into three classes as
follows i—

(a) Standard aerials.

(b) X aerials.

(¢) Slot aerials.

’”

Standard Aerials

In this section data is given so that an aerial can be
built up from a straight dipole to a complete Yagi array.

Fig. 1 shows the different arrays for which data has
been prepared and Table | gives the measurcments
of the elements together with the channel number and
transmitter locations. Those (ransmitters whose name
is followed by an asterisk thus (*) require horizontal
aerials while the unmarked ones require a vertical aerial ;
the constructor can therefore be prepared for any station
which may come into service for the Coronation.

The use of the data can be explained by the following
examples (—

- 25\ —] le—s/5 A -
Reflector Reflector
Oipole Oipore
e |
_ ————x"
3 = =
i 1 !
Gain Gain
| 396 ddb
VE)) b
I/'F‘ef/ec tr  Dipofe pirector RefleCtor pisote pirsctors .
|
e[S\ —efa— A =
— e LF b:ﬁ x:d L:—f‘

Gamn GCain *
5-6a5 8-9db
(¢ (d)

Oirection of Transmitter ——»=

Fig. 1.—Commonest types of television aerial.

Aerial

|-25 A

v
Refrector

| Refrector

Fig. 4.—The ** slot ** aerial—made from wire netting.

(i) Supposing a dipole acrial is required for Pontop
Pike; by looking at Table 1 we find Pontop Pike is
channel 5 and the overall tength of the dipole is 7ft. 2§in.
and that the dipole will have to be mounted horizontally.

When constructing aerials it should be remembered
that the dipole should be in two halves, the two being
separated in the centre by about }in. In our imagined
case the overall length is 7ft. 24in. and the length of each
half will thercfore be. 3ft. 8}in. It is not necessary to
bother about the odd }in. if one is in an arca of good
signal strength. .

(ii) Suppose we want an aerial with a good gain but
not too bulky for Kirk o’ Shotts. Inspection of Fig. 1
shows that the * C” array will meet the case and con-
sultation of Table I shows the measurements to be:
Dipole 8ft. 6in. (4ft. 3in. cach half), reflector 8(t. 10in.
and the director 8f1. 2in. The reflector should be spaced
2ft. 10in. behind the dipole and the dircctor should be
spaced 1ft. 9in. in front of the dipo'c (columa C).

(iii) A high-gain aerial is required for South Devon.
Fig. 1 shows that *“ D ™ array will give a gain of about
9db and consultation of Table I shows that the
dipole should be 9ft. 4in. Jong (4ft. 8in. cach half), the
reflector should be 9ft. 8in. long, the first director 9ft. Oin.
long, and the second director 8ft. 8in. long. The reflector
must be spaced 2ft. 10in. behind the dipole ; the first
director 1ft. 1lin. in front of the dipole ; the second

director 1ft. 11in. in front of the first director. The
Fola
./
/D:po.:
L
“p A
(X %’d F ?’d Director Opoie
\ "
Dipole
-
.
i \? 2’., \ " \2.,
S .—
(a) () Direction of Transmitter

. 'Fjgs'. 2 and 3.—Folded dipoles and the'populér “xt

aerial.
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asterisk indicates that the array must be mounted
horizontally.

The figures given are based on the midpoint of the
frequency range between the vision and sound channcls.

The spacings in column ** A ” for channels I, 2 and 3
are given as the same Jength. This is because the true
.25A spacing would make the array too wide and
unwieldy.

The arrays C and D are close-spaced for maximum
gain, and arrays of this type may ™ flutter ” the picture in
a strong wind. As an alternative the reflector can be
spaced at .251 instead (that is the spacing given in
column ** A ), if trouble of this naturc is experienced,
though the gain will not be quite so high as with the
closer spacing.

It is not necessury <o insulatc the reflector or director(s)
from the cross boom.

For matching purposes the dipole in case C can be

TABLE 1 (*H,” etc)

Chan-| Element

TELEVISION January, 1953
TABLE I (X)
Channel A D
1 5it. 10in. 5ft.  4in.
2 5t 3in. 4ft.  9in.
3 4. 9in. 4ft. 4}in.
4 4ft.  4}in.  4ft. OQin.
~) 3. 1in. 3ft.  8in.

folded, i.c., another rod of the same length as the dipole
is connected to it at both ends (Fig. 2a). Case D should
be triple folded as shown in Fig. 2b.

X Aecrials .

The design of X aerials is given in Fig. 3, and the
measurements in Table 11.. The number of the channel
of" a particular transmitter can be obtained trom Table 1,
and.mode of mounting (horizontal or vertical) can. also
bs checked.

Example © Ar X actiat is required for Belfast, what
are the dimensions ?

From Table [ we see that Belfast
is channel I and the aerial will have
to be mounted horizontally. From

| Station e - Elen{;ent Spa(c:mgﬂ - Table 11 we sce euch arm of the
nel | engths ; dipole (A) will have to be 5ft. .10in.
I Alexandra Palace and  ft.in.  fi.in. | ft.in.  ftin. | foin. l;lngqgnd Be” e SRy
. 4in. long.
Belfast* [ o
Reflector it 12 4 6 3 5 3 5 R Slot Acrials
4 D!PO’C .| 1010 [* = = == The data is given for a rcflector
{ D!NC(Or I 0 5 | — == 2 24 2 X spacing of 254 mounted verrically
| Director 2... 10 0 — ~ == 2 2} for those stations not marked with
i == 0 = an asterisk in Table I and forizon-
2 | Holme Moss and | ‘ tally in the other cases.
| South Devon* | Fig. 4 shows the form of con-
i Reflector ... w9 8 146 210 210 210 struction and Table Il gives the
Dipole w94 — | measurements. Chicken wirc ret-
Director I ... 9 0 = = 1 4 1 ting of 4in. mcsh can be used.
Director 2 ... 8 8 - - I Details of the actual construction
= —— I D — of an aerial of this type were given
3| Kirk o’ Shotts and | in the February, 1952, issuc of
South Hants* l PracricaL TELEVISION. |
Reflector 810 (4 6 2 8 2 8 2 8
Dipole 8 6 ‘ = — — — Conclusion
Director | ... L8 2 | — — I 9 9 Many rcaders are puzzled by the
Director2 ... | 711 - — — 1) =29 different lengths given for the ele-

——— - : ments m different  articles.  The

4 Sutton Coldfield and ‘ ) reason for this is that they are based
Aberdeen* ! on different purts of the channel
Reflector ... . 8 0y/4 1 |25 25 235 spectrum. .
Dipole ’ 79 — | — — — Some designers advise an acrial
Dircctor | ... 7 5% — — 1 7 17 resonant at the vision carrier fre-
Director 2 ... 7 2} — Bl ¥ — 17 guency, while others incline more

— ———— towards the sound carricr. The

) Wemoe and Pontop | figures given here provide an aerial
Pike®* | | designed on the midpoint of the
Reflector 7 53/3 9 2 102 142 14 band, with the vision carrier at
Dipole ...| 7 20 — | - == = one end and the sound carrier at
Director 1 ... | 6113 — [ = rs 1 5 the other.

Director 2 ... | 6 9 | — - — 15 In difficult areas the constructor
——  may wish to emphasise the vision
carnier at the expense of a slight loss
TABLE 1H (SLOT) on the sound and so can take lin. to
. 2in. off the total length of cach
Slot | Overall Reflector Reflector clement.

Channel length ' dimensions dimensions spacing Detailed construction data has
I T0fL 10in. x ift. | 14ft. 9in. x STt Oin. 3ft. Oin. x 117, Sit. Oin. Mot been given as this has already
2 9ft. din. x Ift. | 13ft. 6in. x 57t Oin.  3ft. Oin. x 101t 4t Ilin. been given in previous articles.
3| 8ft 6in.x Ift. | 1Ift 2in. x4ft 6in. 2ft 6in. x 9fi.  4ft. 6in.  Standard type of aerials werc de-
4 M. 9in. x 1ft.  9fc. 9in. x4ft. Oin. 2ft. Oin. x 8ft.  4ft. Lin.  scribed in the June issue und X
5 8it. 6in. x 4ft. Oin. . 9in. aerials in the November, 1951, issue

7ft. 3in. x 1L,

2ft. Oin. x 7f1.

of PracricaL TELEVISION.
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Televisor Interference

PRACTICAL TELEVISION -

CAUSES OF INTERFERENCE BY TELEVISION RECEIVERS, AND SUGGESTED REMEDIES

By E. N.

LTHOUGH a considerable literature exists on the
A subject of interference with television receivers
from ignition and similar sources, less attention
is paid to the televisor which itself interferes with
neighbouring broadcast and television sets. Considerable
annoyance can be caused by a televisor, however, and it
is only correct that an efiort should be made to cure
such effects.

Interference with Broadcast Receivers

The most common form of broadeast interference is
a high-pitched whistle superimposed on the required
programme. This is caused by radiation from the
televisor line timebase, whose output valve, generally
Receiver

nput
socket

t

Aeral

/
“Keep fiter

20 turns — close to

closewound receiver
on ‘4 diam S0cket

32 SWG enameved
Fig. 1.—A simple high-pass filter.

running into Class B conditions, supplies a wide band
of harmonics. 'At the same time transient oscillations
can occur during the flyback. The whistie, the frequency
of which is 10,125 c¢.p.s., may be picked up as a
modulated radio signal on the broadcast aerial and so
injected into the receiver ; it may be picked up directly
in the broadcast receiver I.F, stages, or it may be induced
directly into the receiver sound section, possibly as a
modulated signal which is grid-dctected in a triode stage
or in some similar manner. Probably the first mcthod
of injection is the most common. The arca over which
the effect is noticeable will vary: in most cases the
interference will be confined to the neighbouring house
or rooms, although in apartment dwellings this can give
rise to a sufficiently serious statc of affairs.

In a few cases it may be found that line timebase
harmonics are appearing on the televisor feeder system
and so are conducted to the aerial. Check for this by
disconnecting the aerial from the televisor and removing
it well away from the sct. listening to the interference
meanwhile on the affected broadcast receiver. I it
abates to any degree when the televisor aerial is removed,
fit a filter between the feeder and the television receiver.
using the circuit shown in Fig. 1. This should give
some relief, though probably there will still be some
interference left with which to deal.

It is generally a simple muatter to
not the interference is entering the broadcast receiver
through its "aerial circuits—tuning the sct over the
medium waveband will show up the interference as a
great number of modulated carriers spaced 10 kc/s or
so apart in this case, whilst switching from waveband
1o waveband will also cause noticeable changes in the
interference level. A whistle unaffected by tuning the

decide whether or

Bradley

receiver indicates that the interference is entering the
I.F. or audio sections direct. This may sometimes be
checked by removing the acrial from the affected broad-
cast set ; if this causes an abatement in the interference
it is more likely that it is being injected as an .F. signal.

If the interference is being picked up in the aerial or
1.F. tuned sections of the broadcast receiver the interfer-
ence must be eliminated at the televisor itself. 1f the
pick-up is direct into the receiver audio section then
the televisor must be corrected, but at the same time
some work should be carried out on the broadcast
recciver to improve the audio section and make it less
liable to receive extraneous signals in this way.

™

Screening

The interfecrence must be eliminated at the televisor
by screening. The practised constructor may shicld the
offending circuits themselves, making copper boxes for
the enclosure of the line timebase components with due
atlention to ventilation, which must be provided by
gauze-covered apcrtures in the boxes, but the newcomer
to practical television will do well to contine himself
to a complete screening of the televisor chassis. This is
done, of course, by screening the interior of the cabinet,
using thin shect copper or copper gauzc, taking care
that the metal does not approach any live circuit. The
screening must be carried undcr the televisor chassis by
means of a bottom plate bonded with the wall screening
and the rear of the cabinet should also be screencd, using
gauze to permit full ventilation. [t is possible for
interference to emanate from the face of the cathode
ray tube ; this, naturally, cannot be screened but turning
the televisor, or placing it in a new position, might help
very considerably. :

To prevent interference leaving the televisor by way
of the mains lead it is as well to providcl filtering on
both sides of the supply line. This is done by by-passing’
both leads of the supply to chassis through 0.001 uF.
mica capacitors rated at 1,000 volts working. At the
same time resonance peaks can be set up in thc asso-
ciated wiring of the line timebase between the output
transformer and the deflection yoke, and if the inter-
ference is stubborn it. is as well to screen both this
wiring and the wiring to the frame deflection coils from
the frame timebase. The frame circuit will not sel up
interference on its own account, but might re-radiate
line interference induced in the frame wiring. If the
leads arc difficult to screen they might be replaced by
co-axial Icads of suitable insulation, the outer conductor
being earthed in each case. The lead run should be
kept short and direct.

Other nearby leads, such as heater wiring, loudspeaker
leads and the like, might also pick up and rc-radiate
interference and so should be removed from the vicinity
of the line timebase components, especially where thesc
arc not separately screened. In televisors where the tube
has a conducting coating connected to the chassis the
springs or other connectors providing the contact should
be checked for suitable pressure. 1t need hardly be
said that care must be taken in carrying out these
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suggestions, the televisor being switched off and the
E.H.T. circuits discharged after each trial and before
further screcning or wiring changes, etc., are added.

Where the interference in the broadcast receiver is
being induced directly into the audio circuits the televisor
shiould be screened in the manner described above, but
the broadcast receiver itself also needs treatment.
Screening grid leads or long wires in the audio section
is not really sufficient ; if the signal leads are sufficiently
jong, or so run that they are liable to pick up interference,
they should be replaced with shorter and more direct
leads. These also should be screened. A point to which
particular attention should be given is the way in which
carthed leads belonging to a single stage are taken to the
chassis—re-wiring earth Jeads using television R.F. stage
technique, all the earthed Jeads being taken to a single
poml right beside, or on, the appropriate valveholder,
can sometimes provide a cure not only for interference
but also excessive hum. Every earthed lead should be
so trcated within the stage, not forgetting the earth
returns of volume controls and the leads sometimes
sweated to the metal covers of volume controls. In
this way the formation of wiring or chassis * loops ”
is prevented and interference entering the treated circuits
is taken straight to earth instead of being allowed to set
up voltages between points which should be at the same
potential.

Another source of interference on any radio receiver
waveband, though especially the long and medium
wavebands, is a faulty R.F. E.H.T. power pack. Such a
pack contains a self-excited power oscillator with a high
output, so that if the screening of such a unit becomes
bad for any reason strong interference can be expected.
The result will be a number of steady carriers on the
Jong and medium wavebands, possibly heterodyning
the required signal, each carrier bearing a harmonic
relation to the next. The fundamental frequency of such
a unit might be between 50 and 300 kc/s so that it is
quite possible for the fundamental carrier to appear on
the long waveband—a steady heterodyne on all stations
tuned in on the radio set would indicate fundamental,
second or third harmonic interference on the receiver
intermediate frequency. Across ‘the medium waveband
the carriers would be picked up spaced by the funda-
mental frequency one from the other, and probdbly
dnmlmshmg in amplitude as the radio receiver is tuncd
upwards in frequency.

- The only cure for trouble of this type is to correct
the fault in the R.F. pack. If the screening appears to
be in order a check on the pack smoothing and by-passing
should be made, in case the interference is being carried
by power or output wiring. Electrical rather than mechani-
cal trouble might be indicated by the interfering carriers
being unsteady, or by their having a ** spitting * modula-
tion. The fault will generally be nothing more than poor
bonding of the screening, however—possibly the tighten-
ing of a few bolts will effect a cure.

Televisor-to-televisor Interference
Besides interfering with broadcast receivers it is possible
for a televisor to interfere with a neighbouring televisor,

or even with itself. With the advent of the modern all-’

channel receiver with tunable oscillator and high-
frequency L.F.s the possibilities of oscillator harmonic
interference are increased, and under some conditions
the running of differcnt televisors close together may
lead to the setting up of interference patterns on one of
them. The trouble will soon be located since it will
coincide with the switching on of the offending receiver,
ceasing when this receiver is again switched off. The

-done by the manufacturer of the set.

TELEVISION Jandary, 1933
interference may. in' some cases,' be caused by direct
coupling from the offending’ oscillator into -the R:F.
section of the second reeceiver, but in other cases the
oscillator power may be reaching the feeder line and
aerial by means of capacitive coupling through the receiver
R.F. stage. The first check, therefore, should be to
remove the feeder from the offending televisor to see
if this causes an abatement or cessation of the trouble.
If it does. some form of filtering is needed betwcen the
receiver and aerial, and this is probably provided most
easily by a simple pre-amplifier circuit without too much
gain. A grounded-grid pre-amplifier of the type shown
in Fig. 2 should serve—gain should be kept down for it
must be presumed that the televisot was chosen to suit
the location and has sufficient gain already.

The isolation provided by the pre-amplifier, which is
link-coupled by a low-impedance line to the receiver,
should prevent oscillator power from reaching the
aerial. Any remaining interference must be cut out by
screening of the oscillator itself, if this has not been
Experienced con-
structors can add extra screening to the stage, and might
even screen the oscillator coil if this is of the open type
(remembering that too small a screening can well
cause a serious frequency shift), but the newcomer to
practical television should limit himself to screening the
set as a whole within the cabinet in the manner already
described,

Aerial

input T

~ . ECO1 R2 2ekn HT
] 200V
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leao to
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cs
{ "'1& <0085 uF 63V

Fig. 2.—Isolating pre-amplifier.

R.F.C. 1 and 2 each have 25 turns of 28 S.W.G. enamelled
wire close wound on }in, diameter former.

L1 :—Channel 1...11 turns
" 2,10, 24 S.W.G. enamelled on 2in.
\ 39 - dia. former. Turns spaced by
" ': ; - wires own diameter.

L2 :—3'turns of 24 S,W.G. enamelled and cotton-covered wire
wound over earthy end of L1 and insulated by single laver ol tape.

Oscillator harmonic interference can also arise within
a single receiver—a harmonic of the oscillator frequency
feeds into the receiver input stage and passes through
the receiver as an unmodulated carrier. The fault is
clearly avoidable by making the oscillator frequency
higher than the signal frequency.

Oscillator harmonic interference should not be
confused with harmonic feedback from intermediate-
frequency stages. This trouble arises chiefly in home-
constructed receivers with poorly screened I.F. stages
or an incorrectly chosen I.LF. As an example, suppose
that a recciver de<igned to receive the 45 Mc/s signal has
an I.F. of 15 M¢/s instead of the conventional 13 Mc/s—
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the - third- I.F. harmonic could feed back into the first
stage of the receiver as an interference signal. Careful
screening could prevent the trouble but it is far more
desirable to choose an intermediate frequency which
cannot cause the effect at all. It will be understood,
of course, that this type of interference is self-produced,
i.e., it affects only the receiver in which it originates.

Checking

Strips or bands appearing vertically on the left-hand
side of the picture are a sign of line timebase interference
generally set up within the receiver on which the effect
is seen, although line timebase harmonic radiation can
cause trouble in neighbouring televisors. Vertical
strips can be sel up by a ringing or non-linear effect
in the line timebase. so that the first check must be to
ascertain whether the lines arc caused by actual radiation
from the timebase, with consequent R.F. or LF. pick-up,
or whether they are caused by velocity modulation of the
spot. (If the line scan is momentarily slowed as a result
of non-linearity the reduced writing speed will cause a
bright-up, subsequent bright-ups in following lines
finally producing a bright strip right down the raster.)
As a check run the televisor with a reasonably bright
raster on the screen at a time when only sync. bars are
being transmitted (just after the television carrier comes
on), short-circuiting the video amplifier output line to
earth through an 0.1;F capacitor so that no picture
intelligence can reach the cathode-ray tube. I1f the bright
steip or strips remain they must bc caused by non-
linearity in the timebase and they can be removed by
attention to the damping circuits. 1f the strips disappear
when the picture intelligence line is shorted they must be
due to interference picked up on the acrial, feeder line
or the receiver R.F. or I.F. stages. The test can, of
course, be conducted with a picture on the screen but a
blank raster is preferable for easy visibility if the strips
are faint. It is necessary in making the test to ensure that
the sync. supply line is not also shorted out since then the

raster. will break .up or tend to do so. and the vertical
strip, if produced by outside causes, will break up also
and- disappear. .

In some receivers very faint strips will be noticed

-on a blank raster with no effect visible when a normal

picture is displayed. These lines are duc to leakage
inductance effects in the line output transformer ; they
cannot be cured nor do they need trecatment.

If vertical strips are found to be duc to radiated
interference a check should be made to ascertain whether
they are caused by normal line timebase harmonics or
to Barkhausen-Kurz oscillation in the line output valve.
These oscillations are caused by electrons travelling
between the screen and anode of the valve being attracted
back to the screen as the anode potential falls below the
screen potential due to the sawtooth input to the stage.
Before the clectrons reach the screen the valve grid
goes sharply negative, the anode potential thus rising
and causing the clectrons to resume their normal direction
of travel. The circling electrons set up oscillations in
associated wiring, frequency depending on lead lengths,
etc., and the vertical line on the left of the raster caused
by interference from these oscillations may be irregular,
and may show more clearly when signal streagth is low.

One test for B-K oscillations is to present a small
magnet to the line output valve (the set working normally),
the magnetic field breaking up the electron orbits and so
changing the time of transit between the screcn and anode.
If the magnetic field effects a cure an ion trap magnet
can be clipped on to the output valve, positioned by trial,
and left permanently in place. Other cures arc to
change the line output valve for another of the same type,
or to add screen and anode suppressing resistors to the
circuit commencing with low values of about 10 ohms.
Barkhausen-K urz oscillation is much less common than
interference caused by line timebase harmonic radiation,
and to cure vertical lines due to this effect the linc time-
base must be shielded and its leads scrcened in the
manner alrcady described. -

1

Club Reports

Television Actors at Croydon

TELEVISION and film actor Sydney Tafler
wife, Joy Shelton, addressed members

British Televiewiers’ Society at their monthly

at Kennard's Restaurant, Croydon, on Monday,

ber 3rd. ’

Miss Shelton spoke on the matter of rehearsal pro-
cedure in the case of radio fegtures, such as ** P.C.49,”
in which she plays an important part.

Mr. Tafler, among other matters, drew a comparison
between fitm and television acting, and expressed his
views on sponsored programmes.

The mecting was noteworthy for the very considerable
number of questions, far greater than at any previous
mecting, which were put to the guest speakers by mem-
bers.. These questions were of a varied nature and were
welcomed by Mr. and Mrs. Tafler.

At the close of the meeting the chairman, Mr. G. H.
Warren, thanked the speakers for their kindness in being
present.

and his

of the
meeting
Novem-

N.W. Centre for TV Society
HE inauguration meeting was held in February,
1952, when it was unanimously agreed to form a
local centre. Since that datc the following mectings
have been held :

March 10th.—Lecture : * Some Aspeets of line
T.B. design,” .by J. Greenhalgh, B.Sc.

April 10th.—Lecture : ** The Manufacture of C.R.
tubes for TV,” by J. A. Darbyshire, M.Sc., Ph.D,,
F.Inst.P., M.LLE.E.

May Ist.—Lecture : “ The Design of a Simple TV
Pattern Generator,” by G. T. Clack, Esq.

June 16th.—Works Visit : To radio and television
department of Ferranti, Ltd.

July 12th.—Summer : Visit to Holme Moss Television
Station. Mecting, followed by an informal tea.

July 15th to 18th incl.—A stand was on vicew at the
Institute of Electronics’ Annual Exhibition, Manchester.

It will be scen from the above list thai the local centre
has made a very good start. The membership is approxi-
mately 50. .

The programme for the coming session is at the
moment being finalised. Meetings will be held at the
College of Technology, Sackville Street, Manchester,
at 7 p.m. on the last Wednesday of each month.

The local secretary is Mr.”K. B. Pontin, tt, Chadwick,
Road, Eccles, Salford, Lancs.

New Club—Tees-side
NEW club has been formed in Tees-side and it
will make available test equipment, give hints and
advice, lectures, etc. to club members. Headquarters are
in Stockton-on-Tees, and any interested persons can
obtain details from the secretary, Mr. C. W. R. Elsner,
101, High Street. Yarm-on-Tees.
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Remote Control of a Receiver

FIRESIDE ADJUSTMENT MAY BE

By H.

LL television receivers have at least one control
A on the front of the cabinet intended to provide
adjustment of the brightness or contrast of the
picture. Either control can be used to alter the light
output from the tube face, and once the picture tone has
been set (using the graded bars down cach side of the
clock transmitted before the commencement of the
evening programme) the controls should not require
further adjustment.

Unfortunately, this state of affairs does not hold good
for long, for various reasons. A change in mains
voltage, for instance, quite a regular occurrence these
days, can reduce the brightness a noticeable amount.
Climatic conditions can affect the signal strength
where the receiver is located a considerable distance
from the transmitter, with the result that the brightness
of the picture is affected.

A considerable change in brightness can sometimes be
observed when a scene changes from an outdoor to an
indoor one, and is particularly noticeable during the
Newsreels. Even a change from one camera to another
can vary the tone of the picture, making a change in the
setting of the controls desirable.

In order to carry out this change conveniently, it is
necessary to provide a control which can be adjusted
from the viewing position.

One method of achieving this is to wire the remote
control into the circuit to work in conjunction with the
receiver controls, and one manufacturer has now made
this provision. ¢

To modify an existing circuit is, however, rather a
difficult task.

An alternative method of adjusting the contrast of the
picture is to provide an attenuator in the coaxial line
to the receiver, and details of a device to enable this
adjustment to be carried out from the viewing position
are here given.

The Circuit

The attenuator consists of a tuned circuit in parallel
with the receiver input and provided with a le‘ldb|€
condenser.

When the tuned circuit is in resonance with the vision
signal some of the signal is absorbed, reducing the input
to the receiver. The circuit is damped by a resistor to
provide attenuation over the whole of the vision band.

The tuned circuit can best be mounted in a small metal
box, the driginal model being un I.F. can from a surplus
radar chassis and measuring 4%in. by 2in. by 1in. decp.

The coil consists of four turns of 24 S.W.G. on a in.
diameter former, having a tap at one turn from the earth
end.

The variable condenser across this coil is of very smuall
capacity and too big a value will make the adjustment too
sensitive. The condenser used was of a type very
popular in radar circuits with vanes measuring about lin.
across. The moving vanes can easily be removed one
at a time until the correct capacity to give linear control
through 180 deg. of rotation is found. In the writer's
case the condenser has two moving vanes.

The circuit is wired as shown and is provided with a

PROVIDED AS EXPLAINED HERE

Garlick

suitable length of }in. diameter coaxial cable. The most
suwitable type for the job has a multi-strand core. as this
has greater flexibility and is better able to withstund
constant handling.

To connect the remote control to the receiver a
junction box is required, and can be fitted in a convenient
posiition anywhere in the coaxial down-lead. The box
is again an 1L.F. can measuring 3}in. by 13in. by 1in.
deep.

It a juck piug and socket are provided at the junciion
box. the remote control can easily be disconnected when
not in use. .

In order to isolate the unit from the receiver chassis-
in cases where this may be ** live,” condensers should be
inserted in the coaxial lead to the receiver, and these
can be mounted in the junction box.

In order to prevent attenuation of the sound channel
it is necessary 10 adjust the circuit so that the condenser
is at maximum capacity when the circuit is in resonance
with the vision signal. Movement of the condenser
towards minimum moves the resonant frequency above
the vision carrier, and as the sound carrier is below the
vision no attenuation takes place.

Adjustment

To adjust the tuned circuit the variable condenser
should be at maximum capacity and the trimmer con-
denser adjusted until minimum signal is indicated by a
reduction in the brightness of the picture. Operation
ol the variable condenser will now increase the signal
strength, and the receiver controls should now be set

AContinued on page 362)

vawes ... ¢/ & c2. .00l uF each
C3.. See text
C4...20 pF trimmer
R/...1000 N

Cont 4 turns, tapped ! turn from

earth, (Holme Moss)
on 34; former

70
receiver
-

Junction -
box |

; i

Remote’ | ;
contro/ g LIS & J: J:’l !
box — e+ Nes
]

'

s

Details of the scheme described abore.
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Specially useful for Television Work . ..

The WIDE-RANGE

SIGNAL GENERATOR

A Signal Generator of wide range and accuracy of performarice,
designed to cope with modern radio and television work.  Turret coil
switching provides six frequency ranges covering 30 K¢/s—80 Mc/s.

50 Kc/s—150 Kcfs
150 Kc/s— 500 Kc/s
500 Kcfs—1.5 Mc/s

Stray ficld less than gV per metre at a
distance of | metre from instrument.
General level of R.F. harmonic content
of order of 1%.

Direct calibration upon fundamental
frequencics throughout range, accuracy
being better than 1% of scale reading.
45inches of directly calibrated trequency
scales with unique illuminated band
seleetion, giving particularly good dis-
crimination when tuning television
“staggered ' circuits,

Ol pleasing external appearance, with
robust internal mechanical construction

1.5 Mc/s—5.5 Mc/s
5.5 Mc/s—20 Mc/s
20 Mc;s—80 Mc/s

using cast aluminium screening, careful
attention having been devoted to layout
of components with subsidiary screenin
10 reduce the minimum signal 1o
negligible level even-ar 80 Mcls.
Four continuously attenuated ranges
using well-designed double aticnuator
system.

Force output 0.5 volts.

Internal modulation at 400 c/s, nodula
tion depth 30%. with variable L.F.
signal available lor external usz.
Mains input. 100-130 V. and 200-260 ¥
50-60 cfs A.C

easily obtainable
batteries .. .o

MAINS MODEL, as specified, or -
BATTERY MODEL, covering 50
Kcfs to 70 Mcfs, powered by

£30

Fully descriptive Pamphle: available on application to the Sole Proprietors and Manufacturers:

"Fhe AUTOMATIC COIL WINDER & ELECTRICAL EQUIPMENT CO.LTD.

WINDER HOUSE:DOUGLAS STREET + LONDON -+ S.W.1 Telephone: VICTORIA 3404/9

S.G.1

Pictures! Diagrams!.

CATEST TV, ADVANCE !

ELOPER

MADE FOR YOUR SET

Send Coupon, P.C. or Letter for your FREE
Giant Brochure showing ALL You Must
Know on (1) Added TV Clarity and Real- ~Z--

ism, (2) New Picture Power so Sparkling ’
it remains Brilliant even in Strong g .
Light, (3) Yet T-Velopchuaran-, To

tees to Prevent ALL TV Eye-
Fatigue ‘and (4) Give DIOPTRIC
LTD.,

New Tone-depth and
Detail. No .
Cranleigh, Surrey

obligation. I
/ Send Free Giant Picture
Brochure on TV Picture T-Veloper. I

Make © Model

g fofSet................No.............

. IZOW NamMe . v et int ettt eeeennennrnonnenn
p——
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CPEN TiLL 6 PM SATURDAYS TELEPHONES : AMBASSADOR 4033 & PADOINGTON 3271/2

=nPREVIER RADIQ) /orr

(REGD) B.MH. MORRAIS & C2 (RADIO) LTD, EST.40 VYRS,
THIS IS OUR

oniy acontss) (Dept. PT ) 207 - EDGWARE ROAD + LONDON » W2 {325 /5,24,
- Introducing . . . THE PREMIER De Luxe

XOW BEING
DEMONSTRATED

ADDRESS ABOVE MAGNETIC TAPE RECORDER

THIS UNIT COMPARES MORE THAN FAVOURABLY WITH ANY
* OTHER MAKE OF TAPE RECORDER AT DOUBLE THE PRICE

THE 7 VALVE AMPLIFIER has been specially designed for
high quality reproduction.

Brief 8pecification :—
VALVE LINE-UP : —EF37A First Rtage : GRL7 Second Stage and Tene Contro' : 6V
Qutpuit : 6X3 Rectifler ; VT301 Bias and Brase Oscitlator ; 7193 Record leve! Ajuplifier
U5 Magic Eyve Record Lesel [udicaior.
OUTPUT :—4 Watte. FREQUENCY RAKGE :—50 c.p.s. to 9,000 c.p.s.
CONTROLS :--Volume ; Record/Playback Switch : Treble Boost ; Kass Boast—on/oft.
A VISUAL MAGIC EYE Record Level Tndicator in incorporated.
The unit is housed in a wuperbiy finished rexine covered portable cabinet which incor-
porates a compartmwnt for the Microphone when not in nse.  Weight complete. 5 1.
Dimensions :-—2lin, long ; 121in. deep: 9lin. kigh

+* SUPPLIED COMPLETE WITH Gns. The PREMIER Recordsr incorporates the NEW LANE TAPE TABLE.
MICROPHONE, REEL OF °SCOTCH Brief Npecifieation :—
BOY' TAPE AND REWIND SPOOL (Prg. Carr. Y gn.) .

: — = ) Mado to high standards and mcorpomhng untures ensuring jow level of “ Wow 7 and
Thin hecording Ot hus beon devigued fur use with M.Co1-11L -~ Frutter ™ throughout the full length of ta
SCOTCI BOY ' Muguelic Tape. Wil thiv high guality fape ¢ pycr REWIND, Provision for fast rewind e or Bl anli oo . either
a frequency rarge of 3 e.p.s. to D.OUD c.p.s. al tape speed of ditection. THREL MOTORS chviatiog friction Jrive.
Tiin.gec. caa be readily achicved. Additional reels of 1,200t necticn. k € &
can be supplied at 35/-. HIGH FIDELITY RECORD PLAYBACK (1 HOUR APPROX. PLAYING). The Talle
senarate 1" ) A a5 ol . is fitterd with high fidelity record play-back head of new design wound to high inipedance
Separate Uuits are availutle ae follone:— and 2 separate A.€. Brase Head. The Heads are half track size allowing apjrox. | hr.
Built Amplifier coraplete with ¥ in.  Portable Cahinet. Plvus  playing from standard 1,2000t. Reel of Tape.
Speaker. Plue 7.6 I'iy. Carr.14 Gus. Pkg. Carr. £4.19.6 TAPE SPEED 7lin. sec. For use on A.C. 200/250. 50 cycles mains oaly.

The Lane Tape Tuble £16.10.0 /us /8 Pkg. Carr. MICROPHONE - ROTHERMEL 2D58 Crystal—Specialiy designed for Tremier.

RADIO SUPPLY CO. 15 wewineton st Leeos, 1.

Post Teems CAV.0. or C.O0.D. No C.0.D

under £1. Postage 1- charged on orders P Q"lu’\'\l“ﬂs-l—— All 2-3 ohms 5in.
up to £1 : from £1 16 £3 #dd 1,6 : over £3 post fece. Open (o callers 30 .t Goodmans, 1819 ; 6!in. FLAC. 15'9 . 8in.
Sats. until 1 p. S.AE. with enquiries, please.  Full list, 5. ; . 5d. fgelsi‘% 15/9 ; 8in. Rola, 17/9 ;10in. Piessey,

R-s-c' MA'NS TRANSFORMERS (GU:{‘I"A"\TI‘I D) M.E. SPEARKERS (2-3 ohms).

6in. Rola

saved and Impregnated. Prim. < -9; /% Seree 700 ohm Field, 129 ; 8in. R.A., 600 ohm
l‘nu‘rlcju Ul pregnat rimaries 200-230-250 v 50 ¢/s Sereencd. 12/9 : 10in. R-A.. 600 ohm Field, 33/
TOP SHROUDED. DROI" THROUGIH 1 0-9-15v1.5a.13/9 ;0 9 15v3a, 16/9 0-9-15 v l \ (.0\ T. CONDENSERS ——Blocl\ Papt‘r‘
260-0-260 v 70 me, 6.3v2a 5v2a ..14/11 | 64, 22/ : 0-4-9-13-24 v 3 a ..22/9 (Mansnndge type). 4 mid 599 v, 29 : 8 mfd
0-260 v80ma,63v2a.5v2a ... 159 &\l()OTlll\(. [ II(DKI 500 v 4° Bak. Tubular, .02 mfd 5.000 v,
350-0-350 v 80 ma. 63 v2a,5v3a ... 17/6 | 250 ma 8- 10h500hms . 16/9 2/9 ; .05 mfd 3,500 v, 3/6.
2500-250 v 100 ma. 6.3vin. 5v3a .23/11 | 250 ma 3 h 50 ohms 8/9
350-0-350 v 100 ma. 63 v4 v 1a C.'I‘ | 200 ma 5 h 50 ohms Potted 9/8 NEW VALVES (Ex-Govl.)
C-45v3a . oy 2311 | 150 ma 10 h 220 ohms Potted 10/9 Each | Each | -Fach
350-0-350 v 150 ma. 6.3 v-4 a. 5v3a ...2911 | 100 ma 10 h 200 ohms A 78 114 8711 | 6X5GT 8/9 | EF80 12/9
350-0—&;’) v150 ma. 63v2a 63v2a 90 ma 8 h 100 ohms 59 1185 811 | 7D8 6/8 | EFOl 11
5v - 29711 | 80 ma 10 h 350 oh 58 TR5 se | 807 10/11 | EB91 10
51%3%,' 11) l;l'lug-llg \laﬂl\l ING 50 ma 50 h 1,250 ohms Potted 86 314 9D2 3/11 | ECL80 12
-200 v 100 ma, §. 5 5 54 b /i
3500350 v 100 ma. 63visa 5via | CLIMINATOR TRANSFORMERS  [5Y3G (U%OQ ?2}‘(7(;1“ 01“1; | E% 12"‘
FULLY SHROUDI ¥ il Primaries 200-250 v ’>Oc 5120 v40ma . "11‘5U4G 108 19KEGT 10/8 | KTo6 11/
250-0'250 v 60 ma. 6 o On Aol as v ke - 12e SAG 108 | T 108 | KT 1L
Midget type, 2}-3-3 o= e OUTPUT TRANSFORMERS 6J5G 59 128K7 /11 | OZ4 6
‘250—0 250 v 100 ma. §-4- 6 3Vv4a 04-5v o Stangard 1P;:enmgle g 000 Eo ; oﬂnw 49 837G 76 128C7 /11 | QP21 6
: - tandard Pentode. 8.000 to 3 ohms 19 7G 611 | 15D2 / MS’/PEN 50
250-0 250 % 100 ina. 6.3 v 6 3 5vda, for Push- Pu]l 10-12 watts 6V6 to 2 or 15 |6K8G 129 1625 5/9 ‘ SP4l 39
R1255 CBnversion -289 ohm 169 6Q7G 9/11 | 25A6G 10/9 SP61 R
200-0-300 v 100 ma. 6.3 v-4 v 4 a. C.T.. Push- Pull 1012 watts to’ ma.t,ch 6V6 6SN7GT 128 | 35I6GT 9/8 UCH42 10/11
04-5v3a 25/2 | ete.. to 3-5-8 or 15 ohms 169 (6SL7GT 11/9 | 35Z4GT 10/6 | UF42
'350-0—350 v ma, 63v2a 5v2a .18/9 | push-Pull 15 watts to match 6LG, 6SK7  6/11 1 | CL4l 10
358 g gsog 100 ma. 6.3 v4 ¥ 4 a, C.T. i etc.. to 3 or 15 ohms Speaker 29 \5507 69 EA50 2/9 UY4l 10/
3500350 v 150 M. 63 v 4%, 5 v 339 RS IR M ASTE B LA G freg, ereRs RS TR AL
3500J0v160n1a63v64 63\v3a ANS., Auto tvpe. 39/6 : | ZIOMICA CONDENSERS.—5, 10, 15
459 Heabex type, 35 - ; Frame type  ...19'9 ;0" e "%"O' 6(()‘ ml lléo 1'50 180. 5201)0 230
350-0-350 v 250 ma 63v6a dv8a BATTERY] SET CONVERTER KT 300, 540, 400, 470. 530, 1,000 (.00 mfd), 2,000
0-26 v 2a, 4V 3a, for Electronic All parts for converting any type or Ban,erv( 002 mfd). 5d. each. 3/ doz. 1 type.
Engineering Televisor 67/6 | Receiver to A C. mains 200-
4250425 v 200 ma, 63 v 4a. C.T. 63 v | SnD1ies 120 v. 90 v os 60 v at 10 me. Fully VOL. CONTROLS (standard spindles). All
4 a CT., 5tv 3 @, suitable Ax"us | smoothed and fully emoothed L.T. of 2 v values, less switch, 2.9 | with $.P. switch,
T .

eLe 3 3/11 ; with D.P. switch. 4/6.
INT TR ANSFOIRM or 1.4vat { a. Pricejincluding circuis 45/8.

FILA! RS

Al with 200-250 v 50 ¢ s Primaries : 63 v ! SPECIALOFFERS.—Mains Trans., Midget FLECTROLYTICS. —Tubular 8 mfd 450 v.
28,76 0-463v2a 79 12v1a 711 type, 2/-32iin.  Primary 220,240 v. Secs. 1'11 : 16 mfd 450 v, 211 : Can 8-8 mfd 450 v,
63v3a.10/11:.63v6a, 179 :02-4-5-63v | 250-0-250 v 60 ma. 6.3 v 25 a. 10/9 . Small|3/11 : 8-16 mid 450 v, 4/6 ; 16-16 mfd 450 v.
4a,17/9:12v3a.0or2visa ... 17/9 | fil. trans, 220-240 v input, 6.3 v 1.5 a output, 4'11 32mfd’350v,~.11.32mfd450v 411 :
CHARGIR ll(‘\\NP(PR\II "s 59 ; Auto Trans, 50 watts, 0-110-200-210-230- 32-32 ‘mitd 350 v. 5/6 32-32 mfd 450 v, 511 :
All with 200-950-250 v 50 /s Primaries : 250 v with sep. 6.3 v 1.5 a, 4/9, 16-32 mfd 350 v. 4/6
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PRE-DETECTOR STAGES—3

’ INTERMEDIATE FREQUENCY APPLICATION

rise to a sound L.F. of 9.5 Mc/s, although in this
example it should be borne in mind that the fre-
guency of the local oscillator would need to be lower
than the signal frequency, or 45 minus 13 Mc/s. A
higher signal frequency local oscillator (45 plus 13 Mc/s)
will have the cfiect of making the sound L.F. higher
than that of the vision, which as will be realised, depicts
a quick method—when cxploring an unfamiliar com-
mercial  receiver—of determining  whether the  local
oscillator is, in fact, highcr or lower than the incoming
signals.  To tic up with the above example, a higher
local oscillator frecquency will produce a sound LF.
of 16.5 Mc/s, but more will be said about this later.
Having obtained a sound L.F., however, the sound
signal voltage is conveyed, via a suitablc coupling, to
the grid of the first sound L.F. amplifier. Apart from
a much wider sound pass-band, the remainder of the
circuit follows very closcly normal broadcast technigue.
The reasons for the oxtra wide pass-band—which is
usually between 100 to 500 Kc/s—are twofold. First,
such a wide pass-bund prevents any scrious mistuning,
which might otherwisc occur due to local oscillator
drift ; and secondiy, it assists the suppression ol sound
interference.  This is because the modulation cnvelope
ol impulsive intcrference contains large components
of frequencies greatly excecding those carrying the audio
signal, and unless the 1.F. channel is capabe of trans-
nutting these without distortion, little will be gained by
the inclusion of sound suppression circuits (sce ** Inter-
ference Suppression,” Pracricat TeLEVISION, November,
1951). Lo
Often one, or in some commercial receivers, two I.F.
stages are made common to both sound and vision,
although, when this is the case it is usually found suffi-

ﬁ VISION LF. of 13 Mc/s will, for instance, give

Commen,
IF Ampr:

Coupling
capacitor
1000pF

Vision
(F Amp

cient to employ no more than one sound I.F. amplifier
owing to the extra sound signal voltage acquired through
the common channcl.

At this stage it should be mentioned that the same
reasoning applics to T.R.F. receivers. Usually two
or threc first stages handle both the vision und sound
signals ; sound pick-up is achieved by a coupling
circuit resonating at sound frequency, and additional
amplification is provided at this frequency.

Two typical sound pick-up circuils arc depicted by
Fig. 10 (3) and (b). At (a) the sound pick-up is taken
from a common L.F. valve, and as will be scen the circuit
is capacitively coupled. LU is the tuncd [.F. coupling,
which, if stagger tuning is adopted, will be resonating
at a predetermined frequency in the vision pass-band.
The sound signal is coupled, via C1, to L2, C2 comprising
the first sound tuned circuit, the signal across which
is tapped from a suitable impedance point to the grid
of the first sound 1.F. valve.

The circuit at (b) shows a mixer valve which has
two tuned circuits in series with the anode. The load
.1 L2 is a band-pass coupling used to couple the vision
signals to the first I.F. amplifier. whilst the sound signal
is developed across L3, C1 and taken to the grid of the
first [.F. valve through C2.

Selectivity

Now that we have five tclevision channels operating,
the problem of sclectivity is not only onc of minimising
the vision channel response to its accompanying sound
signal, and vice versa, as it has been hitherto.  But
now it is necessary also for us to cnsure that the sound
signal of an adjacent channel will not break through,
and cause intcrference to our local vision signal. Such
a source of interference is very real, especially in [ringe

Response —»

i c
455 45

Mcfs. Mk .
Frequency —>

(<)

Fig. 10.—Showing at (a) a series tuncd sound pick-up

circuit, and at (b) a parallel arrangement, thc overall

vision response curve corresponds to that of (c¢) when

the sound circuits are tuned for maximum sound
rejection.
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areas where (wo channels may be received with litile
to chooss between their respective signal strengths.

This can be illustrated by considering, say, the sound
frequency of channel 5, in comparison with the vision
frequency of channel 4. The sound signal in this case,
63.25 Mc/s., is separated from the high frequency side
of the vision signal, 61.75 Mc/s, by only 1.5 Mg/s,
and unless a sharp drop in recciver response 15 realised
shghtly above 61.75 Mc/s, thé receiver, in certain

locations, may manifest interference typical to that
associated with ineflective sound suppression. |l
interfering signal is always ihe sound gccompaniment
g
(2) o

Lesponse —»

a5 '4:9.:25
mc 4§ M8,

i

'

3

1

i
)
Mo §

Frequency —»

Fig. 11.—A vision channel response without rejection

at (b) embraces the accompanying and adjacent sound
signals at (a) and (c) respectively.

of.a channel one stage higher in frequency, thercfore,
while channels 1 to 4+ may be eflected in this way, channel
5 being the highest in frequency will—at least for the
time being—remain unaffected from this source.

In order to secure a vision channel response which
will be unaffected by the accompanying sound signal
on the low-frequency side, and adjacent channel scund
on the high-frequency side, and yet retain the requisite
-viston pass-band characteristics, additional tuned rejector
circuits will need 1o be included in the nctworks com-
prising the vision channel. This is mainly because
bandwidth and selectivity are closely related, and it
becomes an impracticahle proposition with television
to enlarge the number of tuned circuits to confer an
advantage in selectivity—as is often practised in sound
receiver circuits. A typical response curve may represent
that of Fig. Il unless modified by the use of rejecior
circuits.

On the low-frequency side of the curve a degree of
modification is created by the sound pick-up circuit.
The fact that 1.2, C2 of Fig. 11 (a), or L3, CI of (b) is
tuned to the sound carrier produces a trough in the
overall response curve at this frequency, and by slightly
detuning the sound pick-up circuit, so that the trough
corresponds to the sound carrier, a useful degree of sound
rejection is achieved (sce Fig. 10 (c)). The slight sound
attentuation which ensues is easily counteracted in
proceeding stages, and in any case, the sound rejection
derived far outweighs this loss (see ** Sound Rejection,”
P.T., June, 1952).

Extra sound rejector circuits must be embodied in
the vision circuitry to provide a rejection ratio in the
region of 100 : 1. This usually necessitates, al least,
the ‘nciusion of two more tuned circuits in appropriate
sections of the vision channel. Two methods are
available to this purpose : one is to place a series tuned
circuit in parallel with the signal path, and another
is to insert a parallel tuned circuit in, series with the
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signal path, so that in either case the sound channel
is filtered relative to the vision signal.

The sound pick-up circuit of Fig. 10 (a) depicts the
series tuned arrangement, and extra circuits of this type
may be applied across following couplings. Here CI,
L2 comprises the serics circuit, which at resonance
presents a virtual short circuit to the vision coupling it
shunts, whereas off-tune its impedance increases so that
it affects very little the vision coupling. The capacitor
C2 provides an added fcature to this circuit, which it
chasen to cause L2 to resonate at a frequency corres-
ponding to the lower edge. of the vision pass-band,
the high resonant impedance of this parallel circuit
imposes little shunting across the tuned coupling. As
the frequency reduces towards the sound carrier’ how-
ever, the parallel circuit swings predominately inductive,
amd in association with Cl resonates to form a series
cirguit of low impedance across the coupling coil L1,
resulting in a very desirable deep trough in the overall
rcaponse curve at the sound frequency.

The combination L3, Cl of Fig. 10 (b) depicts the
parallel arrangement connected in series with the signal
path. At resonance the circuit shows maximum impe-
dance. across its terminals, and if extra circuits of this
nature, tuned to the sound carrier, are included in series
with following tuned couplings, or in the cathode circuits,
the necessary rejection ratio is easily obtained.

A single circuit after the style described, and tuned
to the adjacent sound channel, is usually sufficient (o
prevent adjacent channel interference. It must be
remembered, of course, that when we are dealing with a
superhet the rejector circuits will be tuned to the sound
LF., and adjacent sound channel L.F. respectively.

Owing to the smaller bandwidth, and the resulting
better selectivity of the sound channel, less vision rejcc-

Lower Upper
Lower Lpper | sideband sideband
sioeband . sicebano o
H
! ! :
3l 2 ;
s g j
9 S S
¢ « i
1
!
'
’
1
| i
Vision Vision
carrier carrier
Frequency —s. rrequency —s
() ()

Fig. 12.—The characteristics of the vision transmissions
at (a) single sidehand (channels 2 to 5), at (b) double
sideband (channel 1 only).

tion is needed. Often a single circuit tuned to the vision
carrier, or vision "I.F., is sufficient for this purpose.
Such a circuit may take the form of either the scries or
parallel mode, and inserted in the sound channel in a
way similar to that of the sound rejector.

Single Sidehand Working

It has so far been assumed that our receiving equip-
ment would be for doutle cideband working. This
practice, howevcr, is very rarely, if ever, used in modern
receivers.  In the first place, Alexandra Palace (channel
1) is the only channel radiating this mode of signal.
Channels 2 to § transmit only a smal! portion of the
wpper sideband and, therefore, are known as single,
or vestigal-sideband transmissions (see Fig. 12 (a)).
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Such transmissions demand that the receiving circuils
arc adjusted so that the carrier falls on the sloping
sidle of the responsc curve. at a point where the refative
response is minus 6 db. [t is not esscntial, however, to
adjust a channcl 1 receiver for double sideband working
as shown by Fig. 13 (b), where the carrier freguency falls

;i
3 A7K0Y § Line
2 ‘QO1F <

1 HT+
/oo,mg %""7’“’7

Fig. 13.—A frequency changer circuit styled round a
triode-hexode  valve,

in the centre of the response curve, it is quite in order to
adjust the recciver for single sideband working cven though
the transmission may conlain both sidebands.

First, then, single sideband reception facilitates the
manufacture and adjustment of S-channel reccivers ;
secondly, since it is required to receive only a single
sideband. the bandwidth problem is considerably eased |
and thirdly, the gain of cuach stage is ncarly doubled due
to the reduced bandwidth.  Theorctically, when only a
sinele sideband of a double sideband signul is accepted
by a receiver the signal power is halved. but this is more
than made up for in practice, by the fact that the gain
of cach stage may be doubled.

Single sideband reception is casier to achicve with the
superhet style circuit, than with T.R.F. 1 it would be
pointless, anyway, to adjust a channgi-1 T.R.F. recciver
for single sideband working, especially now that very-
high-slope television pentodes are available, unless, ol
course, single sidebund working will help from the
interference, or noisc aspect.

The most important point to remember with single
sidehand working is that at the vision carrier {requency
the response must be 6 db down to obtain a level response.
Should this condition not be fulfilled. phase or amplitude
distortion is bound to cnsue, resulting in the familiar
manifestations of black after white, Haring, plastic, or
indistinguishable tonal gradations, making the picture
anpear flut {sce ** Picture Distortion Apatysed,”™ P.T,,
March, 1952).

Single sideband working does noi. unfortunately,
cuse the sound rejection problem because the sideband
retained is that nearest the accompanying sound carrier,
although it does help the rejection of adjucent channel
sound. Owing to the extra overall gain derived by this
style of rcception the general lay-out must be arranced
for stable operation, giving duc attention to screening,
and using 0.01 #F. capacitors for I.F. decoupling.

Apari from the wide band characteristics required
of the frequency changer section of a tclevision
receiver little functional difference is evident from
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that of a normal broadcast recciver. In fact, the
circuitry involved is similar in all respects—apart from
the ganged tuning system—to its broadcast counterpart.

Until comparalively recently the practice ol employing
two valves-—onc for the production of oscillations, and
the other tor the actual mixing process—appearcd to
be favoured by designers.  The two valves were freqaently
in a single envelope, the triode-hexode being a popular
choice, for this single valve cnabled two independent
clectron streams to be utilised for cach process.

Another idca adopted by, at least. one manufacturer
teing the ecmployment of diode valves working as
Righ-frequency  mixers i conjunction  with a high-
stability triode oscillator.  Double-triode valves have
also been empioyed for frequency changine it television
frequencies —or cven higher  frequencies this idea
appears to be popularin America.  In modern cquipment,
however. it is becoming progressively more common to
use  a high-frequency pentode as @ self-osciltating
frequeney changer.

W hatever method is finally decided on it is most
important to achieve : one, a high degree ol osciltalor
stabitity :  two. a high conversion amplification, and
three. a Jow noise lactor—this to an catent is very much
related to condition (wo.

Frequency Changer Circuits

A typical triode-hexode circuit is shown in Fig. 13.
In this case the signal grid is capacitively coupled to
the R.F. amplificr, L1 being the tuned coupling.  The
triode scction of the valve is used for the gencration
of oscillutions, and in conjunction with L2, C1 forms
a conventional Hartley oscillator.  The inclusion of the
10 ohm resistor in scrics with the anode circuit is a
preventive of parasitic oscillations.  Capacitive coupling
is also used from the hexode anode to the control grid
of the LF. umplificr valve, and the desired signal (sign al
frequency minus  oscillator  freguency, or oscillator
frequency minus signal frequency) is selected by the
grid coupling coil L3.

(To be continue:d)

% HT+ Line
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Fig. 14.—The style of (-
frequency changer
circuit adopted by
Murphy Rudio using
two diode mixers and
a separate triode
oscillator valve.
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L4 | YHIS is nor about freak reception at long distances

but some practical advice for those viewers who
are well beyond the accepted fringe areas. The
main difficulties that such viewers have to face ure
vvalve noise evident as **snow * on the screen : loss
of synchronisation : man-made interference : fading.

Except for the fading the troubles are due to weak
signals and the obvious remedy is to increase the signal
fnput to the televisor as much as possibie.

There are several methods of doing this ; they are :—

(a) improving the aerial array,

(b) use of low-loss transinissien lines,

(c) use of pre-amplifiers.

(d) narrowing of the bandwidih ol the vicion receiver,
(e) reduction of 'osses in ihw wiri

Of these the most important is the acrial, and the
greater the amount of the signa!l pivked up by the grray
the less will be the need of nrher remredian! mensures.

The Aerial

The subject of aerials |ius dealt with
thoroughly in previous issues of Puar s Teorvisms,
though it is a field in which much wock remaine 1o be
done. Here are a few painicrs o oacrinl technigue
devoted to the long-distance irriys.

A reflector added to an ordinury dipole improves il
forward gain and increases its front-to-buck ratio so
that interference coming from directions other than that
to which the aerial is pointed are minimised.

The forward gain can be increased by means of
directors ; the greater the number of directors fitted
then the greater the gain of the array. However, a
limit is set to the number of directors which can be
fitted as each element adds to the bulk of the array.
Not only may it have to withstand winds of gale force,
but also the structure to which it is attached will be
subjected to strain.

An acrial erected on a normal chimney should not
have more than two directors and its mast should not be
higher than 16ft. Of course, if the stack is very substan-
tial. greater heights can be used with heavier arrays.
The mast must be stronger accordingly, and shouid
be fitted with stays in three directions as shown in Fig. I.
Each stay should be at an angle of 120 deg. to its
neightour. .

It is important that.the length of the stay wires should
not bear any relation to the wavelength of the aerial.
and insulators should be inserted at the upper ends in
order to break up the continuous wire. It is advisable
to make the distance between insulators about 18in.
less than half a wavelength long.” ’

Ll [RARARN S

Directors

Reflector  Dipote
N

Crumney

Fig. 3.—A good

Fig. 1.—Strengthening a
long-range acrial.

mast by 3 stays.
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SOME PRACTICAL ADVICE

Example : supposing the array was for Sutton Cold-
liefil. the dipole being 7ft. 6in. long ; then each insulator
should be inserted at 6ft. from the top of the mast and
unather 6ft. below this. The rest of the wire should not
hiave any material effect on the arrav

Seven-strand steel wire is best with’a minimum gauge
o 14. This type of wire could also be used for the chimney
lishing.

The chimney bracket should be }in. thick and made of
mild steel. o

It is advisable to reduce vibration by fitting thick
rubiber shock absorbers between the mast and the chimney
lrriavket. The hollow elements can also be treated against
sthration by filling them with sawdust and sealing the
=,

Heector Reffector
/ Dwole  prectors / D/po//e
I \

3 N

Directors

fm

Fig. 2.—Different forms of long-range aerials.

If extra directors are fitted the position of the mast
can be altered so as to balance the array. Fig. 2 shows the
mthod.

Increasing the number of elements in an array does
two other important things ; it sharpens the directivity
and lowers the impedance of the dipole. As an example
of decreased impedance consider an array with reflector
and two directors all spaced at 0.2 1. The dipole Ly
itself will have an impedance of approximately 75 ohms
at its centre, but with the added elements the impedance
will drop to about |5 ohms. Under these conditions
a mismatch would result if an ordinary 80-ohm cable
were used to connect the aerial to the receiver.

To correct the mismatch a folded dipole can be used.
If the dipole is two-fold, the centre impedance is increased
by four times ; if the dipole is three-fold, an increase of
nine times is obtained. In the example quoted a 15-ohm
impedance can be transformed into a 15X4=60 ohm
impedance by employing a two-fold dipole ; this would
be quite a good match to an 80 ohm cable.

For those who wish to construct their own arrays
here is a simple formula for calculating the lengths of
the various elements : ]

Length of dipole in feet =468 + frequency in megacycles.

The reflector should be 5 per cent. longer than this and
the first director 4 per cent. shorter. Each added director
should be 4 per cent. shorter than its predecessor.

4
<

o hulE



b

Janyér_)l 1953

TV Reception

‘OR FEMOTE AREA VIEWERS

Spacing

The spaces between the respective elements calculated
for maximum gain are :

Reflector 0.154

Director e 0.1
additional directors 0.1 from cach other.

A close-spaced array of this nature is liable to sutler
from “ flutter ” in high winds and should be made
of 4in tubing. This array can give about Ydb gain over
an ordinury dipole. One arrangement which docs not
sutler from flutter is to have all elements at 0.24; the
gain is about 8db.
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Vvvvvq

A

AAAAA~
A
x
~
+

Fig. 4.—Common earthing points aid efliciency.

A uscful array for long-distance reception was
described in a recent article in PracTicar TrirvisioN
entitled * Your Aerial for Wenvoe.” This comprised
two Yagi arrays each being composed of reflecior, dipele
and two directors, the (wo arrays being mounted 0.252
from cach other and connected to the televisor by equal
lengths of transmission line.

There should be no need to mention that the height
of the aerial should be the maximum attainable.  Some
benefit is also obtained by tilting the aerial so us 1o
take advantage of any malformation of the polurisation
which may huave taken place in the signal, on its long
journecy from the transmitter. (Fig. 3)

Several commercially produced acrials are fitted with
tilting arrangements. It should not bc necessary to
tilt the array more than 5 deg. from the horizontal.

Aerial Boosters

An acrial booster or pre-amplifier is a uscful addition
to an acrial where the receiver is located in a noisy
district. The transmission line will pick up noisc on
its way to the televisor @ if the signal is boosied up at
the acrial then the ratio of signal to noise at the receiver
cnd will be much greater.

Dctails of the construction of such a booster have
been given recently in Pracricar TeLewision. They
arc also available commercially, a new one produced by
Belling-Lee being a feature of the recent Radio Show.
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Transmission Lines

The principles and practice of aerial feeders (trans-
mission lines) have been adequately dealt with in a recent
article ; it is only necessary here to point out that the
use of low-loss cables is well worth while for long-
distance reception.

Ghosts

The production of ghosts on the screen (a duplicate
or even triplicate picture on the screen slightly displaced
to the right of the main picture) is one of the troubles
which the fringe viewer may experience. In certain
arcas the problem is very difficult and rather beyond the
scope of the present article.

Where anly one ghost exists it can usually be eliminated
by re-orienting the acrial which, although it may result
in some loss of gain, is preferable to the interference on
the screcn.

In some cases it will be found that the ghost provides
a stronger picture thin that provided by direct signal
pick-up and the aerial can be directed towards the
source of reflection and not towurds the transmitter.
Care must be taken, however, for quite often the ghost
picture is of much poorer quality than the weaker direct
signal.

Pre-Amplitiers

There is no doubt that a pre-amplifier provides usefut
giin in signal strength, but a limit is set o the amount
of pre-amplification which can he applied.  This Hmit
is the noise generated in the valves themselves and:
manilests itsell on the screen in the form of " snow.”

When using R.F. pentodes the limit is a 2-valve pre-
amp, because beyond this point the gain obtained by
extra vilves is offset by increased valve noise.

The use of low-noise pre-umps working on the grounded
grid mode has much to recoemmend it, and one of the
best combinutions is such an amplifier followed by «
single R.F. pentode stage, before the televisor.

Long-distance Televisors

For really long distance work the super-het is un-
doubtedly a better proposition than the straignt set.
One of the hest items on the market to-day is the R1355
receiver used with an RF26 or 27 unit.

The RF26 unit is the most useful, as it can be adapted
very easdy to any channcl.  As bought it will cover
Sutton Coldfield and Kirk o’ Shotts. By adding
iron-dust cores to the three coils it will tune over the
Holme Moss and the Alexandra Pulace frequencies,
whilst brass coils will enable Wenvoe to be tuned in.

The R1355 has one major snag, and it is the break-
through which is liuble to occur at intermediate frequency.
If a pre-amp is used the tFouble is usually eliminated,

= Coaxial cable

Fig. 5.—Remote control ean be fitted s shown here,
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but if the unit is used without a pre-amp then a wavetrap
tuned to about 7.5 Mc¢/s should be inserted between the
acrial and the unit. The trap should be completely
screcned.

It is possible to use two of these units, one for vision
and one for sound, though it will be lound that the sound
receiver will require tewer 1LF. stages ; three is a useful
number. Al that is necessary (o modily the unit for
this purpose is to take out two of the LF. valves and to
bridge grid cap connection between the missing stages
with a short length of coaxial cable.

The vision receiver will be found to have a very
restricted bandwidth ; this can be overcome by siightly
stagger-tuning the T.F. circuits. The R.F. unit should
be tuned for maximum signal and then the oscillutor
trimmer  adjusted towards the sound channel. Test
Card C provides a usetul guide for this opcration.

The R3170A is another useful unit for long-distance
reception. The LF. is 30 Mc/s. and EF50 valves arc
used throughout.  The bandwidth is adequate for TV and
the gain of the unit can be madz greatzr than that of the
R1355. (Data for thz conversion of this unit is in
preparation.)

Bandwidth

Surprisingly enough. it is possible to obtain a picture
of quite pleasime quality with a bandwidth of less than
2 Mc/s. By decreasing the bandwidth of the vision
recciver gain is materially increased. This principle is
employed in commercial receivers, the Baird ** Country-
man ” being an example.

The restriction: of the bandwidth is well worth while.
It is better to ohtain a picture with somewhat reduced
detail but which is quite clear, rather than one in which
the extra detail obtained by the broader bandwidth is
lost by the increascd interference and snow cffect.

It should also be noted that distance itsclf appears to
have some effcet on the quality of the picture, because on
some cvenings it is possible to have a fairly strong signal.
though the quality ol the picture leaves much to be
desired.

Straight Receivers

Where straight sets are used losses should be kept at a
minimum.  Wiring should be very short and direct ;
components should be mounted close to” the valve-
holders . carthing of each stage should be brouzht to
one central pomnt (Fie. 4).

The amateur constructor is advised to use the single-
ended type of valve such as the EFS0 and EF34 rather
than top-cap grid connected form such as the SPG6I
(VRAS).

Four R.F. stiages are about the maximum that can be
made to work satisfactorily, though if great care is taken
with the wirine and fayout, five stages can be used. It
is advisable to make the sound receiver a separate unit,
providing it with three R.F. stagzs.

A good unit for loag-distance reception is the 194
strip. 1t employs 6 R.F. stages, is easy to modify, and
can bz used with a two-valve pre-amp if care is taken in
the pre-amp design.

Another useful unit is the Pyc 45 Mc/s strip, but
neither of these two units provide as much gain as
R 1355 or R3170A.

Interference

The answer to interference troubles is mainly in the
acrial system, and the remarks under this heading should
reduce man-madc static to a minimum ; good. height,
directive array, careful orientation, low-loss screencd
feeders urc the main points to observe.
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Where N is possible to erect screens between the
source of intcrference and the signal. the use of a corner
reflector has mucn 10 recommend if.

Svnchronisation

The loss of synchronisation is mainly due (o weak
signals.  In this respect, perbaps, hard valve oscillators
in the timebase are an advantaee, as they do not generally
require o high amplitude of syne pulse for their operation.
The use of Ayvwheei methods of controlting the oscillator
frequency has also much to recommend it @ the circuit
was described in these pages quite recently.

Fading

There is no simple answer to the fading problem,
though some recent experiments in connection with
applied A.V.C. have had some encouraging results.

The most satisfactory method cvolved so far is to
project the contrast control as a remote armehair control
so that the brightness of the picture can be manually
adjusted without getting up 1o adjust the controls on the
televisor.

Fig. 5 shows tlie scheme whereby the remote-control
can be plugged in as desired. The remote-control
(R.VR) should be of the same value 2s the cxisting
contrast control.  Coaxial cable is uscd as a link to the
televisor.

Where a two-valve pre-amp is used it is better to insert
the control in the cathode of the second R.F. valve. This
will ensure that the early stages of the televisor are not
overloaded when the signal is good.

Of the many vicissitudes with which the long-distance
experimenter is besct, perhaps the most annoying is the
varying signal strength.  The constructor should ensure
that any experiments he makes arce given-an extended treat,
as the immediate results obtained may not be due to the
new circuit arrangement bul duc to the altered signal
strength.

Keeping in mind that the signal wil! not only vary from
day to day but even from hour to hour, carc should be
taken in inviting guests. The best signals will usualty be
obtained either on a nice forgy night in winter or in wild,
rainy weather in the summer.

Remote Control of a Receiver
(Continued from page 354)

to give a normal picture when the variable condenser is
sct at mid-position.

This permits the brightness to be adjusted cither way
and if the unit is placed near the viewing position it will
be found unnecessary to alter the receiver controls during
the programme. )

Souad

Control of the sound carricr could no doubt be carricd
oul in a similar manner, althoush in the writer's case
control of the volume has not been found necessary.
The damping resistor would not be required, and the
resonant frequency would need to be adjusted to give
minimum volume with the variablc condenser set at
minimum capacity, i.e., the oppositc procedure to the
vision circuit.

Both circuits could be mounted in the same box, but
some maans of identitication of the control knobs should
be adopted.

The use of dissimilur knobs would identify the circuits
in the dark, but perhaps a better method would be to
mount the sound chanael control on the side of the
box.

L PO
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N the usual form, the radio-frequency circuit of many
commercial and home - constructed television
receivers consists of a single-tuned circuit loaded

with resistance to provide a broad response. When
considering the circuit as a means for transferring the
vision and sound signals from the aeria! input terminal
10 the grid of the first amplifier valve, however. such
a simple arrangement does not always produce the
necessary gain and bandwidth, or the selectivity beyond
the edges of the passband which is necessary to prevent
large, unwanted signal voltages from interfering with the
required channel.  Interference on  the Birmingham
frequency from Wenvoe, for example, can be  ex-
perienced by viewers situated roughly midway between
these transmitters, and vice versa.

A practical system of R.F. circuitry is the band-pass
or coupled circuit arrangement, and this has the advant-
age, when correctly aligned, of a much greater useful
bandwidth than is possible with the resistance-loaded
single circuit for o given degree of selectivity against
adjacent signals.

The basic circuit is shown in Fig. 1. with a typical
response curve for the London and Birmingham fre-
quencies in Fig. 2. Tt will be seen that the response is
substantially flat over a frequency range of 4 Mc/s,
with a fairly sharp fall away on cither side of the pass-
band. The circuit can, of course, be used on any of the
present five television channels and the response curves
will be very similar to those shown in the other cascs.

The coils are tuned by capacitors, these being of the
air-spaced types with earthed moving plates, thus making
tuning @ simple matter. The maximum capacity in a
system of this sort must be large compared with the
stray circuit and valve capacity, but this, in turn, reduces
the L/C ratio of the circuit and consequently results in a
jow circuit impedance. This, in turn, leads to low overall

Aerial
=

TV LIS

Fig. 1.—Typical FH.F. stage.

1.—RADIO-FREQUENCY CIRCUITRY

each circuit and is cafculated

gain, since the gain is essentially a function of the ratio
of the input and output impedances of the circuit. These
factors point to the desirability of limiting the actual tun-
ing capacities as much as possible, while keeping in mind
the value of the stray and valve capacities and the Ire-
gquency (o which it is desired to tunc.

It is possible to use a twin-gang condenser as the tuning
unit in a coupled circuit of this type. in which case the
coupling between the circuits is achieved in the common
impedance of the condenser shaft and decrcases as Lhe
frequency increases, since the current through the con-
densers and the circuit-distributed capacities does not
Now through the coupling
impedance. 1t is better in
practice, however, to use
separate condensers for tun-
ing and permit the coupling
to take place through a
small, fixed condenser, wired
across the live ends of the
circuits as the figure shows.
Resistance loading is used on

i > To
|~ Chassrs
el 1

to provide just suflicient
damping to reduce the P
tendency 1o pronounced Aerial

double-humping at the cnds
of the passbuand.

In the design of such cH-
cuits, the characteristics of
the aerial system and the feeder must be taken tnto account,
and both the impedance matching and the loading
efiect of the feeder must be well considered. The curves
of Fig. 2 were taken with a simple dipole-reflector H-type
acrial cut to the sound frequency of the channel con-
cerned and having 0.2 4 spacing between the elements,
and the feeder was nominal 70 ohm. quarter-inch dia-
meter coaxial cable. The amplifier valve was an EF91,

Fig. 3.
Details of the coils,

& /OO‘ /' T e
il ~

% Birmingham London% \
L 50 N
L

2

o — —t o
@ o n

F = =/ (o] +/
Frequency in Mc/s.

+2 +3

Fig. 2.—Typical response curve for the circuit in Fig. 1.
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operating with cathode bias control in a conventional
circuit. .

Suitable design details are as follows and, though
these are for the London frequencies, the small modi-
fications necessary for the other channels are not diffi-
cult to work out. Referring to Fig. 1, coil L, has two
turns, L, and L, have cach six turns on §in. diamecter
bakelite or Tufnol formers (no cores), and the tuning
capacities are each 50 pF maximum air-spaced trimmers.
The coupling condenser is 5 pF. The coils are wound on
scparate formers with 26 s.w.g. enamelled wire, slight
spacing between the turns. and Figz. 3 shows the con-
struction of Ly L,. R;is 2.2k 2 and Ryis 3.3k 2. The
coils must be so disposed that there is negligible induc-
tive coupling between them. -

The tuning of coupled systems is not difficult, and for

the amateur constructor consists of peaking the individual
circuits fo the required frequencies at the limits of the
passband. In practice the interaction of the circuits
makes the procedurc more difficult than would be the
case for a simple circuit, but if a signal gencrator is to
hand, L, should be peaked at 41.5 Mc/s and L, at 44.5
Me/s, assuming lower sideband reception. As the genera-
tor is swung through the required band, the output
of the stage (metered in the usual way) should be equal
at thesz two frequencics, and should be substantially
constant between them.

A simifar circuit can be used between the R.F. ampli-
fier and the mixer in"a supcrheterodyne circuit, but the
coupling capacity should be reduced to about 1 or 2 pF
in this case.

Compulsory Car Suppressors

F'[YHE Postmaster-General on November 27th  laid

Regulations before Parliament which will enable
him to ensure that suppression devices are fitted to the
ignition -systems of new cars, motor-cycles, motor-boats,
and the like, sold after July Ist, 1953, which radiate
sufficient energy to interferc seriously with television
reception.  The Regulations have been made on advice
received from an advisory committee set up under the
. Wireless Telegraphy Act, 1949. The committee com-
prises pcrsons, nominated by the President of the Insti-
tution of Electrical Engineers, who were able to cxpress
the views of those likely to be afiected by the Regulations.
Members of the committee able.to speak for the motor-
ing organisations, the radio and motor industrics and
the motoring public werc agreed on the requirements
prescribed in the Regulations.,

New Cars Only

The Postmaster-General will bc ablz
assemblers and importers of motor-vehicles
to ensure that the interference radiated from their
products is below a certain amount which is specified.
The Post Office will collaborate with manufacturers of
ignition apparatus in advising those assemblers and
importers on how the requircments can be satisfied and
in making such tests as might be required to ascertain
whether the requirements are being met.

New cars, motor-cycles, etc., assembled after July 1st,
1953, will remain within the scope of the Regulations
after delivery. But the owner of a car, motor-cycle,
clc., that has been fitted with suppressors by the manu-
facturer or importer will be considered to have satisfied
the requirements if he has kept the suppressors fitted
and in serviceable condition. This valuable concession
will mean that the motorist who maintains his car in
good order will have no reason to fear that action will
be taken against him.

Older Vchicles

to require
and the like

For vehicles already in use, the Postmaster-General will -

continue for the present to rely on the voluntary col-
laboration of owners. Many motorists have alrcady
done what is necessary to prevent their vehicles causing
television interference (usually by fitting a suppressor,
costing 2s. 6d. or so. at the distributor end of the lead
from the ignition coil). The Postmaster-General hopes
that the remaining motorists and motor-cyclists, when
they realise what trouble they are causing, will bring their
own vehicles and machines up to date by fitting sup-
pressors, and that the question of compelling them to do

so will not arise. A single suppressor at the distributor
will usually suffice.  Afternatively, suppressors incoe-
porated in cach sparking plug. lead suppressors, or
resistive  leads between the distributor and the plug
might be used.

The Regulation will mean that there will be a very
great reduction in interference from new cars to televisioa
reception.

The following statement was issucd on behalf of the
Radio Industrics Council after the announcement :

* Confronted with a lcgal requirement that his car
must be provided with interference suppressors, some
motorists take the attitude—* Why should I have to do
anything about interfercnce—let them cure it at the
receiving end.”

* Assuming that the motorist who says this is a good
citizen and willing to do something to help his ncighbour,
it is worth ingquiring how much the nuisance of inter-
ference must be cured by the motorist, and how much can
be cured at the receiving end. . . .

* Everything has been done in the majority of television
receivers to protect it against this interference. It is
obviously very difficult, because the interfering signal is
fundamentally similar to the tclevision signal, and
therefore difficult to sift out in the receiving apparatus.
It must be reiterated that the interference ’ is just as
much a radio signal as are the radio and television signals
with which it interferes.  Such differences as there are
between the interfering signal and the wanted signal
should be cxploited by the receiver, so that it may
accept one and reject the other. ., .

IMTERPESRRCE
FuUroROSSUR

Typical Distributor Suppressor—all that is nccessary
on most cars.
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SOLDERING COSTS
cart BE CUT...
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WolfF

BEST VALUE

AT

TRIGGER-FEED

SOLDERGUN
The Wolf Type 51
Scldergun  with its
trigger feed action is indispensablz
to all modern assembly.

SOLDERGUNS

Off-straight easy-grip handle . Perfect
balance « Solid construction . Low current con-
sumption Model for every purpose . Rapid
constant heat.

SOLDERING IRONS

fdentical as regards elements and bits to
Wolf Solderguns but with round hard wooden
handie with heat-deflecting skirt.

ALTERNATIVE
TYPES AVAILABLE

SOLDERGUNS

" 4

TYPE 2t =
T N

TYPE 31 awgemmd=——" TYPE 7| g

TYPE 4] igeage  TYPESI EN N\
SOLDERING IRONS

TYPE 32 S —— TYPE 42 “_1
-

% Obtainable at all high-class stockists and ironmongers

/f‘ﬂoyﬂ?/fo/oéz %  WOLF ELECTRIC SOLDERGUNS AND SOLDERING IRONS
WOLF ELECTRIC TOOLS LYD., PIONEER WORKS, HANGER LANE, LONDON, W.5~-TELEPHONE: PERIVALE 5631-4

THE TELE-KING

INTRODUCING
] THE TELE-KING.
A laboratory  de-
veloped, s channel
| 16in. television re-
ceiver for the heme
constructor.

THE Vlla“ MASTER *

Wenvoe, Kirk o’ Shotts,
Holme Moss, Sutton ¢
Coldfield and Alexandra
Palace operation. Bril-
liant high definition
black and white picture.
Superb rcproducuon

Uses o9in. or Izin.
Cathode Ray Tube. \

o

Table or Console
Model.

Incorporates - all  the
latest developments.
Television for the
home constructor at
its finest.

Send to-day for the
CONSTRUCTION
ENVELOPE, a 32-
page booklct crammed
with top-rate informa-
tion and al! the necessary
data. also 8 full-size
working drawings and
stage by siage wiring
instructions.

PRICE PER COPY

1/6

POST FREE

14 16 and 17 uuh WIS

NGLE FECTANG L

LAR A‘\l) \ll ‘TAL C.R.
TUBES

All tubes. wide angle
components and ralves

available from stock.
\ for complete list.

17 Valve, superhet
| circuit.

Construction envelope
contains  full - size
wiring diagrams and
[ working drawings to-
w& e 3 gether with 32-page
*?,,e@ instruction book.

|

COMPONENTS FOR THE VIEWMASTER
AND TELE-KING ARE STANDARD AND
CAN BE PURCHASED SEPARATELY

LASKY'S RADIO.
LASKY'S (HARROW ROAD). L1l
0. BARROW ROAD, PADDINGTON [ONDoN, w.a.

PRICE PER COPY

Tetephones ¢ CUNningham 1978-7214, 6 /_
MAIL ORDER AND DESPATCH DEPARTMENTS ; 185- 07,
HARROW ROAD, N D DRaTON, LONDON. Wb, = Telephone

LADbroke 4075.
Hours : Mon. to Sat. 930 a.m. to 6 p.m. : Thurs., half day 1pm
Postage and packing charges (unless atherwise stated) ; on orders |
value ¥L—1s. 04, extra; £5—2s. 0d. extra : £10—Is. 6d. extra; over £10
carriage free, unless specnﬁcqlly stated otherwise. All ﬂonds fully |
insured in transit. {

POST FREE

Everything now in stock
from the Nuts and Bolts
10 the Cabinet

i
|
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— CLYDESDALE

Bargains in Ex-Services Radio and Electronic Equipment

E 5CP INDICATOR UNTT
CATHODT RAY TURE i YEE 62
3 n maker’s or g]"a case
Ask tor Mo DpbZ - 35[- | Askc-tor No. D Ho%s

£5 9 6 [ \RR.
A RECEIVER UNIT 250 PP
s 11232 No. D'H42 ) Also available in used. good
CARR condition. .
£4.12.6 {ARE-| Ask for No. D E74

79/6 A

1’3601 RECEIVER  UNET ; O UNIT
Ask for No. D/H183 5 B2A
£4 12 6 ‘ARR. Used. aood condition
PALD Ask tor No H868
19 6 canr
TRANSFORMIERS - Houe o THNID
E.H.T. 55/-. 57'3. 59/6, 65-|  INDIC “0“ UNIT
1
MAINS Morley 55~ and 60 - Ask for No) BT

Arue 68 £4.19.6 ANk

R.F. 28

Frequencies covered, 63-50 mc's (5-6
metres). Variable tuning 2 VR13G
(EF54), VRIJT (EC52). Oubput ap-
prox. 7-8 me/s. In metal case, 94 x 7}
X 4.1n. . Uncartoned but good

ndltl
>
" 11843 67/6 L-\( H ll_[(‘)‘s;l)‘

IRF. UNIT TPE 27
|Frequencies

UNIT TYPIE

LP/AF. AMPLI-
FIER UNIT R.1353.
The popular T.V. Sound
and or Vision Unic.
5 i.f. stages, 10 valves
8 VRS (SPSl). 504G,
VU204, ete.. ete. In
metal caze 18in, x 8fin.
x 7iin. Used. good condition

IN ORIGINAT. CASE @
ASK FOR No. /1770 47/6

2nd Grade in Transit Case
3rd Grade, Loose Stored.

CIRCULT OF

8
35 - ALLCARR.PAID
R1355 available at 1/3.

R.F. UNIT TYPE 21
Freguencies covered, 30-20 mc's (10-15 metres). Switched tunine
5 pre-tuned spot. freq., 3\’RbJ (3P51). Qutput approx. 7-3 nic's
in metal case. 93 x 7¢ x 4Jin.

In fair used condition. 9 (10 TP
ASK FOR No. D 1i851 19/6 racit eost ram

R.F. UNIT TYPL 25
Freauoncisb covered 40-50 mc s {6.7.5 metres). Otherwise as Type 24.

1N OREGINAL CARTON

ASK FOIR Xo. 111847 30/- racn rost PAD

Al30 in fair used condition B Ao TP D

ASK FOIR NO. D, 772 19/6 racu  rosr ram
.

metres) other-

l\l W 192-]' A
TAL -l

Now in th P

Price 16 (credn,ed on first 63/- EACT
purchase of 10/- or over). POST PATD

Order direct from :

wise as type 25. A e o

ASK _FOR No. CLYDLE!

2 Bridge Street, Glasgow, C.5. 'Phone : SOUTH 2706/9
Visit our Branches in Scotland, England and N. [reland

SDALE SUPPLY co.Ltp.

Television at 200 miles

NEW MODEL SC23 TV PRE-AMPS. ALL CHANNELS

High gain and low noise.

Customs built to the highest standards.

Ample bandwidth for good definition. .

1deal for the ‘* difficult "’ fringe and ultra fringe areas.
Each pre-amp. supplied guaranteed to have been * air
tested "’ and to have received both vision and sound at
200 miles using a standard commercial superhet recciver,
Models SC22 and SC23 have self-contained metal rectifier
power supply, 200/250 v. A.C.

12 months’ guarantee.

Immediate delivery.

RETAIL PRICE LIST
{Trade enquirtes invite
SC23, new model, £5.5.0.
SC22! two-stage, £8,10.0.
SC21, two-stage, £6.8.0, -
requires power supply.

8Gl12, TV Sig. Gen.,

£6.19.6.
PGE Patt.
£14. 0 0.

TELEVISION SIGNAL GENERATOR

Frequence range 4070 M'cs,

Calibration chart for all Television Channels.
Modulation on sound and vision optional.
Sensitive meter fitted for use as grid dip oscitlator.
Ideal for service engineer and experimenter.
Measures coil, aerlal frequencies. etc.

The only one of its kind on the market.
Self-contained power supply, 200/250 v. A.C.

12 months' guarantee.

Immediate delivery.

|V BADIO CO, 2 “ehan,steeer.

Manufacturers of Television Equipment. Tel. 4797

A VALUABLE BOOK

which details the wide range of Engineering and
Commercial courses of modern training offered
by E.M.L Institutes — the only Postal College which is

part of a world-wide Industrial Organisation.
Courses include training for:
Gity and Guilds Grouped Certificates in TelecommunlcatlonS'

AM. Brit, I.R.E. Exammahon, Radia Amateur’s Licence, Radio

& Television Servicing Gert Gertificates, General Radio and
Televnswn Courses, Radar, Sound " Recording, etc. Also

EM' Courses in all other branches of Engineering.

r POST NOW- — — - —-——--<
Instituteg | Pleosesend.withoutobligation, the FREE book.
associated with } E.M.I. INSTITUTES, Dept. 138,

MARCONIPHONE' 43 Grove Park Road. London, W.4
coLumsia |
M.V. ETG{ N2
"COURSES FROM: Address
I

- — o o ]

PER MONTH i . lowes y
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TELEVISION TIMES

Surgical Interference
STRANGE sources of interference
continue to be uncarthed.

At Grimsby, television dealers
began investigations after receiving
nany complaints from set owners.
Their enquiries led them to doctors’
surgeries where electrical apparatus
for heat (rcatment was found (o be
in need of suppression.

The doctors concerned co-operated
with the manufacturers in screening
the machinery effectively.

Projection in Strect
ISCUSSIONS have been held
between the Walsall Corpora-
tion’s Entertainments Committee and
local' radio experts to consider the
possibiiity of providing projection
screens in the streets to enable the
public to see the Coronation.

The snags, according 10 one
committee member, would be prob-
able traffic hold-ups through crowd-
ng on streel corners and the viewing
conditions, which are at their worst
in broad daylight.

New Devon Tests

FTYHE BBC huas announced that
tests arc to be carried out at

Shaugh Moor in Devon in an eflort

to find an alternative site for the

ercction of a television mast.

The Dartmoor Preservation Asso-
ciation had protested strongly when
the 1,800 fi. high North Hessary
Tor had been named as the location
of the mast bul would not particu-
larly object to Shaugh Moor which
is further south on Dartmoor’s cdge.
The new station will serve Torquay,
Plymouth, Excter and parts of North
Cornwall.

Announcer’s Advice
LY HEN he opened a radio exhibi-
tion at Park Lane, Croydon
recently, BBC announcer MucDonald
Hobley told radio and TV lans that
they' should have no tear of buying
a television receiver thinking they
might become obsolete after two
or three vears through the introduc-
tion of colour transmissions.
Colour would not be introduced.
he said, before everyone had access
to black and white viewing. Mr.
Hobley gave the year 1962 as the

The Editor will be pieased 10 econ-
sider articles of «a practical nature
suitable for publicaiion in ' Practical
Television.”  Such articles should be
written on one side of the paper only.
y and should contain the name and
address of the sender. Whilst  the
Lditor does not hold himself respons-
ible for manuscripts, every ecfforr will
be made to return them if a sianped
und  addressed envelope is enciosed.
Al correspondence intended for 1he
Editor should be addressed to : The
Editor, * Practical Television.”
George Newnes, Lid., Tower House
Southampton Street, Strand, 1W.C.2.

Owing 1o the rapid progress in the
design _of radio appararis and 10
our efforts 1o keep ‘our readers in
touch with the latest developments,
we give no warranty IIKU appardaiis
described in our columns is nor the
subject of lerters patent.

Copyright in all drawings. phote-
graphs and  articles  published in
* Practical Television * s specifically
reserved  throughout the countries
signatory 1o the Berne Convention
and the U.S.4. Reproduciions or
imitations of unv of these are therefore
expressly forbidden.

latest  when  colour
would be transmitted.

programmes

Cinema’s Policy

IN their efforts to draw the public
back to the cinema, titm mukers

have continued with their * open air

adventure ” policy. leaving drawing-
room plays for TV to produce.

The idea appears to be paying
dividends, as four of (he biggest
money-making pictures during 1952
were all set with the skies, country-
side or jungle as a background.
They were " Quo Vadis,” " The
African Queen,” ™ The Sound Bar-
rier 7 dnd " Ivanhoe.”

Early Viewing
‘\‘ R. JOHN PROFUMO, M.P. for
Stratford-on-Avon, found dur-
ing his recent visit to the United
States that the number of television-~
viewing hours over there differs
considerably from that in (his
country.

My, Profumo made his TV debut
while in America and was inter-
viewed in front of the cameras ut
7 a.m.. watched by an audience ol at
Jeast  5,000,000.

Engineers’ Rise
N award of 15 shilkings a week
has been granted by the Indus-
wial  Disputes  Tribunal to radio
and television c¢ngineers, bringing
the new minimum wage to £6 S5s.

The new clectric glass cooker being demonstrated in a recent TV programme.
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Senor Jose Maria de Ayarra, Chief Engineer of Television Venezolana S.A.
(Televisa),—right—with shipping ofticials watching the loading at London

Docks of the first consignment of

television equipment from Marconi’s

Wireless Telegraph Co., Ltd., for Caracas, capital of Venezuela. Senor de
Ayarra recently completed a six months’ visit to the company in which he
has gained experience of the equipment.

Television Licences

THE following statement shows the
- approximate number of tele-
vision licences issued during the
year ended October, 1952, The grand
total of sound and television licences
was 12,870,101.

Region , Number.
London Postal ... 633,743
Home Counties ... 208,657
Midland ... e 399,923
North Eastern ... 169,480
North Western ... 203,708
South Western . 37,954
Welsh and Border 48,099
Total England & Wales... 1,701,564
Scotland ... o .o 31,128
Northern [reland 190
Grand Total . 1,732,882

Church Services
THE Presbytery of Dunoon recently
approached the BBC on the
subject of church services that are
televised at the normal Evensong
hour, thus enticing people with
receivers to stay at home for their
worship, leaving churches emptier.

Cooker for Demonstrations
NEW type of electric cooker
made its appearance at the
Alexandra Palace studios recently.
Specially made for television by
the Jackson Electric Stove Co.,
Ltd., the oven has glass back, front
and sides to enable the studio lights
to illuminate the interior, permitting
viewers to see food in the actual

process of cooking. It has so far
been featured in two programmes and
is expected to be used many more
times by the TV cookery experts,
Margucrite Patten and Philip Harben.

Eviction Order

ECAUSE he erected a television
aerial without the County
oCouncil’s  consent, Mr. William
Kirk, a 33-year-old foreman enginecr,
of Hallfield Gardens, Kennoway,
Fife, was served with an eviction
order.

The County Clerk stated.that the
tenant was warned in June that an
application and an inspection charge
of one guinca were necessary but no
effort had been made to pay the fee.

Mr. Kirk claimed that a Council
clerk had told him there would be
nothing to pay.

Record Sales

PROV]S]ONAL figures of produc-
tion and manufacturers’ salcs
of telcvision receivers last October
are the highest ever. Nearly 85,000
sets were produced, the previous
highest figure being 72,000 in Febru-
ary last. Sales to the trade exceeded
100,000, compared with 75,000 in
September, the previous record.
A forccast at the time of the Radio
Show that sales would take a definite
upward turn, particularly because
of public anticipation of seecing a
large part of the Coronation on
television, has thus been fully borne
out. - : )

Ban on Rugby Final
HE Rugby League Council has
been asked by its secretary to
refuse permission for the televising
of the Rugby League Cup Final
at Wembley on April 2nd.

The secretary, Mr, W. Fallowfield,
said that as the final was being
played such a distance away from
the area where it was most popular,
television was more likely to affect
the attendance and that although
there were no figures to prove that
television had affected gate receipts
in the past, adversely nothing showed
that any beneficial effect was to
be gained.

Popularity
NLY 250 spectators could be
accommodated in Motherwell
Swimming Baths recentl’ when the
Scottish Television O.B. Unit tele-

vised the Motherwell Amateur
Swimming Club’s Gala, at which
famous  Scottish and  English

swimmers werc competing against
each other. Bathmaster David Crabb
wanted a much larger Motherwell
public to see the show, and three
leading dealers arranged a mass TV
demonstration in the Motherwell
Town Hall by giving a free view of
the transmission of the Gala.

Philips Television receivers, both
projection and direct view types, were
used throughout, and large crowds
visited the Town Hall to enjoy the
programme.

Philips receivers were also installed
in the dressing-rooms for the benefit
of competing swimmers,

Television for Siam
BRITISH equipment will be used
by the first country in S.E. Asia
to install television. A contract, for
two installations each complete
from camera to receivers, has been
agreed with Marconi’s Wireless
Telegraph Co., Ltd., by the Depart-
ment of Public Relations, Govern-
ment of Thailand.

Each installation consists of a
Marconi Image Orthicon television
camera, camera control, together
with low-power sound and vision
transmitters and associated equip-
ment. Range of signals at this power
is limited approximately to line of
sight ; in exposed country this may
be up to 30 miles, i.c., to the horizon,
in urban areas a reduced range.
Both systems will operate on a 625-
line standard.

The contract also requires a supply
of 16in. metal-tube domestic receivers
for each -installation. These will be
supplied through the English Electric
Co.. L. ' !
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A H E NR Y ’ s AT

INDICATOR UNTY TYPE 182A. This unit contains VCR317 PYE 45 Me, s STRIP, Size 15in. x 8in. x 2in, Complete with 45
Cathode Ray.6in. Tube, complete with Mu-metal screen. 3 EF50,  mcrs Pye Strip, 12 valves, 10 EF50. FB34 and EA50, volume controls
4 SP61 and 1 5U4G valves, 9 wire-wound volume controls and and hosts of Resistors and Condensers. Sound and vision can be

guantity of Resistors and Condensers, Suitable either for basis ot incorporated on this chassis with minimum space. New condition.

Television (full picture guaranteed) or Oscilloscope. —Offered Modification data supplied. Price £5, carriage paid.

BRAND NEW (less relay) in original packing case at 79,6d. Plus
78 carr. " W.W.” Circuit supplied Free.

% A COMBINED SIGNAL TRACER AND AUDIO OSCILLATOR * . .

An easy-to-build unit that can be used for LF. and Audio signal tracing. without any switching or tuning. includin® variable out-
put oscillator, for amplifier checking. Highly sensitive, responds to signals picked up from an ordinary receiving aerial. The
circuit is that of 2 high-gain 2-stage, resistance-coupled audio frequency amplifier. employing 3 miniature 1.4 valves. with a 3in.
, speaker in the output of the Power Amplifier Stage. An added advantage being that as this Unit is " All-Dry " it can ge used
with safety on A.C. or A.C./D.C. mains and Battery sets. The complete Kit with portable cabinet (size 6in. X 7in. X 6in.) and bat-
tery weighs only 4'1bs. We shall be pleased to supply a complete Kit for the construction of the above, right down to the last nut

. and bolt. including 2-1T4 and 1-184 Valves, 3in. Speaker and Portable case and All-Dry Battery for £4'19.8. Concise instructions
and circuits supplied. If preferred, circuit and instructions only can be supplied for 1 6. If required this Unit will be assembled
and tested for an extra charge of 15/~ This is a highly efficient instrument. and & MUST for every radio man.

WALKIE-TALKIE TYPE * 46 ” complete with 6 valves, 2VP23,  VCR517  Guaranteed full picture. 49/~ carr. 5/-

Hli.l%‘i DD, QP25, TP25 ag;l ATPg. g,elrlal zods, LF. 1m'ans.. 16 mc'é;s. 3BPl1. Television or scopes, 25/-, carr. 3/-.

mike trans. in new condition, but less transmitting componen 2 UNTES q s
a 1o o STROBE UNITS. Brand New. in sealed cartons, these contain

and coils removed by M.O.S., 35/~, carr paid. (Less Valves, 12/8.) g1y EF30s. five EA50s, one SPél, a host of condensers. resistors.

CATFIIODE RAY TUBES: transformers. chokes. relays, switches, seven pots and five smooth-
VCR97. Guaranteed full picture. 40/, carr. §/-. ing condensers, Size18in. x 8lin. x 7{in. Only 87:8, plus 5/- carriage.
TEN EF50. Drand New (ex-units), 55/- set. SET OF 4 BATTERY MINIATURE 1.4 v. VALVES
SET OF 5 MAINS VALVES 1R5. 1S5, 1T4, 184 or (354 or 3V4), 32/8 Set.
€K8GT, 6KiGT, 6Q7G, 524, 6V6G or KT6!, 42 8 Set. SET OF BATTERY VALVES 2 volt MAZDA TYPES
SET 5 A.C./D.C. VALVES TP25, HL23/DD, VP23, PENZ25 or QP25. 27/68 Set,
6K8Gt, 6K7G. 6Q7G. 25A6G. 25Z6G, 46/6 Set. COMPLETL T © SPECIFIED VALVES FOR
SEfT 5 A.C/D.C. VALVES “ PRACT . TELEVISION ” PERSONAIL REC.
12K8GT. 12K7GT, 12Q7GT, 35Z4GT, 35L6GT or 50L6GT, 45/- Set. 5-6AM6. 2-6AKS5, 1-EAS0, 1-6J6, 1-6J4, and 3BP1 C.R. Tube in
SET 5 A.C.'D.C, VALVES N _ case, £5/12/8 Sef.
12SATGT. 12SK7GT, 128QIGT or 12SR7IGT, 35Z4GT, 35L6GT We have over 10,000 New surplus Valves in stock let us
or SM.6GT. 45/- Set. ) quote you for the types you reguire. Special prices for
SET 5 A.C,D.C. VALVES sets of valves. Send for 28 PAGE COMPREHENSIVE
6ATG, 6D6, 6C6. 43, 2525, 45/- Set. CATALOGUE.

§ HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008/9, 0401.

SAFE, RELIABLE |

i E ® H ® T : P R
few = The NERA R.F., EHT. I VATE
[ unit has been designed to 5

provide a safe and reliable

source of D.C. high voltage OPINIONS

for all C.R.T.s including

the new wide angle and ... it is everything you seu. in Sfact even more ;! on every range
e it is aceurate . . . affer about haelf an hou~ from recetving it 1 had

aluminised types. it working.”'—A. P., Longton. ;

The output 1s continuously
variable between 8 to 12 kV.
at approximately 500 micro-

t LT am rery pleased weith kil, especiully the instructions—so
clear.””—FK. T., (‘leethorpes,

zImps. oL 1 felt ] had (o it and congratulate you for putting on the
. marke! a R.C bridoe of such hiqh accurccy at a phenomenally low
PRICE £6-10-0 COMPLETE price. Constructinn s remaerkably easy ... "—D. G. R. L., Cheam.

LT am very plesad with same und think it remarkably cood
value for such o low *o~t. ... "—W. E. C., Hore.

The unit is completely wired and
tested ready to switch on, requiring
only H.T. and L.T. connections.
Amplc shielding is provided to
prevent radiation and interference
to Broadcast receivers. The coil
with rectifier incorporated may be

‘.. when cne of your bridees was iried out against Laboratory
Standards und erervonz present way amased at the very high degree
of accuracy. . .. "—J. R., Fulhom,

THE RADIO MAIL 30~ RES./CAP. BRIDGE KIT IS
THE BEST RADIO VALUE OBTAINABLE TO-DAY

S megohms—50,000 ohms 50 mid.—.2 mfd.

. 100,000 ochms—1,000 ohms I mid.—.01 mid.
F{“’Ch““: Sfpﬂr“‘“]y'l_ I;““ LEIECLS 1,000 ohms—10 chms £ mfd.—.0005 mid. (500 pF.)
tions and data supplied. NO CALIBRATING
COIL & RECTIFIER The panel bears six separate scales, one for each range, cali-
WITH THE PRICE: £3°17°6 brated in ohms and mfd's for direct reading,

Each range is fully variable, covering all intermediate values.

N E R A Part post & packing 1/6. Cash with order or C.O.D.
R.F., E-H-T- UNIT FROMPT DISPATCH

Full details from : 4, RALEIGH ST, NOTTINGHAM

AREN (]'l‘.;tg‘lv([klg‘\) LTD., HIGH ST., GUILDFORD RADIO MA"-, Siamp for list and with all enquiries, please
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.T.C. Type K3/100. 148
. RMI, 4:/6; RM
M3 6/-.

1A Scanninv
S914 S914H S112, 42

Line Trans., TW6 126,

42 .; Frame Trans..

38/- ; E.H.T. Line Trans T27
T34, 50.-

132/6 )
Control, VL5, 26

8/
SQ-MAXT CUTTERS
gis Punch complete with Key,

fin., #in., 12/4 tin., 134 ;
" lin., 1liin., 1tin., 16 -; 1iin..
in., 179 :  1fin., 19'9 :
2. o0 31/9 : 'lin. Square,

mid, 600v,, 12 ;

1 3 Mid Electrolytics.
32 321(!11fd 250v., 21n x1lin. 9-;

‘\l AINS I)R()I'PI‘RS (New).
—.2a, 950 ohms. .3a. 800 ohms.
5/- ; Midget, 6 3 Lmecord
,2a ohms f 60 ohm.

Blt Irons, 200-220v.
25/8.

Our No.
|i—— Over £2 free, below 10/-, 6d

— “YOU

METAL RECTIFIE RS —Wes-
1 A86, D3k,

tinghouse 20-; 14

11/- ; WX3, WX6, 3/9; 36EHT100
29/4 ; LT52 (12v. 1Aa) 196 ;
1 m.a. Met 12/6 ; JBEHTI0.

er,
21/6 ; 3SEH'I'45 23'8 ; 3BEHTS0,

Colls.
527,

LUS6L. 18/6 ;

1
glpull Outpn%
S.—Chas-

S’ MIDGET MOLD-
‘ONDS.—.1 mfd. 150v.,
v., 16 .005
.01 mfd. 350v.,
001

. 173 : .002 mfd. 350v.,

3a.
. 8d. per ft. ADCOLA Pemll
230-250v

AN RELY

"ON

THE

really recommend,

*Free from ** Wow ™ or *

operate well
(Circuit supplied)
Price : £15/15/-, Post 5'- ;

“ MOTEK »’
After careful inspection we now offer a Tape Deck we can

*Brown Crackle Steel Frame.

*3 Collaro High Torque Motors (A.C, 200'250v.).

*High Impedance Twin Track Record and Erase Heads.

*Heavy Accurately Machined Flywheel.

*Capstan Machined to Stringent Limits

*Tape Speed 7iin. per‘Second for Quality.
Track, one Spool will give ! hours playing»

*Rewind and Fast Forward in 1 Minute.

- Flutter.'

This is a fine ‘ Deck” at a moderate price and will

with a 5-valve Amplifier, and Oscillator

Krase Head 396 ;
Head. 396 0=clllator Coil.8/8. Can be Supplled separately

TAPE DECK

(Usingy Twin

Record

SURPLUS  VALVES.—6K7G

or gt. 8-; 6K8gt., 126
12K8gt, 8/6 ;: 6U5 (Magic Eye).
7-: 6SN7, 9/-: 6SL7, 8/8:
12AX7, 6'- : 12AT7, 9/6 ; 13D3,
10 - : 6J7G. 7/6 ; 6J5gt, Ti-;
KTé66, 9'- ; KT61. 10/- ; EL35,
9-: EF3, 12'-; 6SH7, 7i-;
787, Y-: 76, B/-; TI, 8 ;
KTz41, 6/6 ;. EA50, 3/6 : 524G,
86:. R3., 9/6: 5V4G, 9-;
EL32. 86 ; 0D3, 5/- GBEG.
10 - ; 6BWS, 10/- ; 6L6G, 10/- ;
3524, 9/6 ; 6N7, 7'6; U50,
106 : 6AGS5. 9'-; 3Q4, 7/8;
1S4, 9 - : 6CD6G, 12/6 ; 5BGS,

126 ; 807 rboxed). 10/8 ; 6ALS,
76, 128K7. 7-: 954, 4/6:
BLTM, 76 : EF36. 6/6: 3A4,
78. 20000 in stock and all

11 Catalogue, pncz 6d Pos( Free

BVA types at list price.

RADIO SERVICING CO.

Postage :
.y £1,9d.; £2, 1.
0

FILAMENT TRANS"
H)RMI'RS—JOO24OV to 6.3v.
at lia. (Small), 8/8 ; 200 24Cv.
gg Mu ti-tap Secondarv 2v. to

t 26.,
( ATOR l R .ANS,—280-0-
280v., 12v. Primary. 236 ;
Primary 6v.. 23/6 : 75 m.a.
IIRZI\I ISTORS, — CZ1, 3:6 ;

28 . CZ3, 1/8.
ALADDIN FORMERS.—lin,
7d. ; tin., 10d., with Cores.

TRIMVERS. 50 pF ad. ;
100 F 150 pF., 1 350 pF..
17 . pF., ;750 pPF.. 28
Twin 50 pE.,

1/3.
COILS,—AIl Wearite “‘P" Colls
stocked, 3/- each. All Wev-
mouth KCoil‘sl stocked "H,”

T2W2, 10'6
palr CS3W3, 1"/6
MULTICORE SOLDER,—60'

US oo

E.HT. OSCILLATOR COIIL.
—6-11 kV. Wound on a Poly-
strene former and of high
quality, 39/-: Coil complete
with Mazda U35 Valve mounted
and wired with anti-corona
wire, 876 ; Complete Unit in
louvred case. 126'-. Circuit
supplied with coil and unit.
NEW,

COLVERN PRESET WIRE-
WOUND POTFS 00. L 600,
1K,2K., 25 10 K.,
20K 2 K., 30 K., 3/'}each
MIDGET ROTARY
SWITCHES.—2p. 6w., 3p. 4 w.,
4p. 3w., 1pl . (New). 4/
Surpéus 8p. 4w (4 Bank) 4/6 ;

6p. 3 /-
1p. 3w., 1/3 ; 2p. 2w 2-
CHOKES.—40 m.a. Midget, 5'8.
50 m.a. 15H., 6/6 ; 90 m.a, 1

14/-: 70 m.a. 1,200 ohms
17/6 ; 250 m.a. 5 Hy., 5
Surpius, 150 m.a. S5H, 7/6.
R.F. Chokes, TV diode, L3, 2/- ;
M.W./L.W., 2/6; Audio 5000
ohms, 10/,

VIEWMASTER WE PARTS,
—Width Control. 10'-; Boost
Choke, 5/9; Frame Trans.,
25/8 ; Line Transformer, 32/8 ;
Focus Magnets, 226 ; Vision
Chassis, 18'6: Sound and

.V.. 18/6 : Bracket, 6/-;
Scanning Colls, 33 3.
CHASSIS.—Pour sides folded
with Angle Brackets (alu-
minfum), 6in. x 4in.. 5/9;
8in. x 6im, 7'3; 10in. x 7in., 8/3;

40 Cored Solder, §d. and 5.-|12in. x 8in., 9/3, All prices
cartons. include postage on chassis.
444, WANDSWORTH ROAD. CLAPHAM.
LONDON, Telephone MACaulay 4155,
77, 77A, I68. 169 Buses. S.R. Station : Wandsworth
Road. Open till 6.30 p.m., 2 o'clock Wednesday.—|

Smiths of Edgware Road

THE COMPONENT PEOPLE

Can now supply from Stock all VIEWMANTER TELEVISOR
Holme Moss, Kirk o'Shotts, and

Iarts, for London, Midlands,
Wenvoe, includinz :—

\\5 .B. Frame Transformer 103,

268 d

158 :_ Heater Transformer 103
42'- ; Heater Transformer 103A,
526 ; Scanning Colls 108, 33/3 .
Focus Ring 1091-2, 22/6 : Line
Transformer 107. 32/6 ; Width
Control 110, 10/- : Speaker 105,

326 ; 9in. Tube Subpport 112,
21/~ ; 12in. Tube Support 112,
1:6 ;. Boost Choke 111, 59 :

ound-Visfor Chassis 200, 18/6
Power-T.B. Chassis 102, 18/6 ;
Support Bracket 101, 6-.
T.C.C. Condenszer Kit, 7 gns,
(London, £7) (separate Conden-
sers supplied at current prices),
Morganite Resistors Kit. 35'8
(London, 35'3). Separate Resist-
ors, Type T, 6d. ea. Type R, 9d,
ea. Westinghouse Rectiflers
(5). 689 or supplied separatelv
MRI. 39 ; MR2. 116 ; MRS3.
295 . MR, 20/4 MRS, 39,
Wearite Coils, 28 set (London
20 -). Wearite R.F, Choke, 2'-,
('olrorn Variable Resistors,
3'2 ea., Type
Morganite
Variable Resxstors Type
5'-ea. Belling-Lee Comxectin"

Unit L707, 89 ea. G.E.C.
Neon Lamp, 3'6.

RBulgin  On-Off Switch, 4/3.
Valves : Mullard EF50, 17/6
plus 77 P Tax. Ex-Govt. EF50
(new), 10 68 ea. Mullard EB91.
9/- plus 311 PiTax ; _E
13 - plus 58 P/Tex ;
12 - plus 52 P’Tax a
AP28, 17/ plus /7 P/Tax:
6P25. 13- plus 58 P'Tax :
, 10’86 plus 4/7 P/Tax.
. Tallon Cabinet (Kit of
Parts) Table, £7 14s. 0d. 12in.
Tallon Cabinet (Kit of Parts)
Console, £13 15s. 0. 9in,
W.B. Cabinet Table.(Finished).
£7 15%, 0«1, 12in. W.B. Cahinet,
Table (Finished), £10 10s. 0d.
Components  for increased
E.H.T. and Preamplifier,
Aerials, Feeder Cable, Wiring-
up wire, sleeving, solder, nuts
and bolts. clips, et.c. Construc-
tor Envélone, 7/6. Send for
complete list. C.0.D. or C.W.0.
Carriage paid on all orders

over £1.

CONVERSION  TO WIDE
ANGLE TUBE.—AIl parts in
stock. Price list available,

H. L. SMITH & CO. LTD.
287/9 Edgware Road, London, W.2.

Tel.’Paddington 5521, Hours 9 till 6 (Thursday 1 o'clock).
Near Edgware Road Stations. Msztropolilan and Bakerioo,

WIDE ANGLE SCANNING

Can only. be accomplished by using HIGH
EFFICIENCY COMPONENTS, and
*““ ALLEN” can supply the WHOLE range
necessaty for this NEW TECHNIQUE.
THE LINE-SCAN TRANSFORMER

is capable of fully scanning any C.R. Tube
from 9in. up to 17in. (Double D) Scan at 16kV
THE DEFLECTOR COILS

are desighed to match the above Transformer
and to give a 70 deg. Scan.

FOCUS COILS — FRAME TRANSFOR-
MERS — LINEARITY AND WIDTH
CONTROLS are immédiately available.

All these components are specified for the
“TELEKING.” For Circuit Diagram of
Line and Time Base, using 12in. to 17in.
C.R.Ts., send 9d.andSAE

ALLEN COMPONENTS LIMITED

(Specialists in the manufacture of L.T. Trans-
Sormers),

CROWN WORKS, 197, Lower Richmond
Road, RICHMOND, Surrey.
Tel.: PRO 9013
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SATIRE

JATIRE and burlesque came over

" very well on TV, and | must say
that I enjoy the occasional presenta-
tions of intimate revues. TV will
truly have attained a grown-up
status when it can afford to guy itself
and its devotees. Eric Barker’s bur-
Jesques of ““In the News” and
“ Picture Page™ clicked home,
even if other items in his show fell a
litde flat. Perhaps some day the
Outside TV Department will take us
to the Annual Dinners of the Vaude-
ville Golfing Socicty or the Stage
Golfing Society, where burlesque and
satjre are scen at their best in speeches

and in cabaret. Naturally, such
shows would be preceded with a
Censor’s " X 7 certificate !

TOP PRIORITY

ONG-RANGE preparations  for

4 putting the Coronation on TV
are now in full swing. The newsreel
editors, TV featurc producers and
sponsored television .promoters are
vying with onc another in thinking
up new methods of reporting and
presentation.  Demands for new
technical facilities arc cropping up
almost daily and the back room boys
of the BBC Rescarch Department
and also of the radio, recording and
TV manufacturers are feverishly try-
ing to cope. In turn, they pass some
of their problems on to other indus-
trics with an insistence on “lop
priority.” Some of the problems
might have taken yecars {o materialisc
—but the Coronation has specded
the pace of development to an extra-
ordinary degrec. There is no doubt
at all that there are many technical
surprises in store for viewers,

THE ZOOM LENS

NE of the greatest und most impor-

_tant of the new Coronation
devices will be a super Zoom lens,
the product of the great British opti-
cal firm ol Taylor, Taylor and
Hobson of Leicester.  Detailed par-
ticulars are not yet available but it is
a fact that the pick-up angle of ihe
lens can be narrowed from a vast
long-shot down to'a closc-up of one
individual. For instance, the lens
might embrace, from a high view-
point, the whole of a football ticld.
Turning a handle at the side of the
l&ns, the angle narrows and narrows
until it becomes a very long focus

PICK-UPS AND

By Iconos

telephoto  fens, concentrating upon
the single figure of the referce.  Zoom
lenses are not entirely new, but their
range of variable focal length has
been restricted, their size bulky and
their cost excessive. The demand
from scveral sources for an improved
Zoom lens has spurred the optical
makers on to achicve what seemed
to be the impossible, and the un-
avoidably high development charges
can be spread over scveral orders.
Nevertheless, 1 don’t suppose the
cost will be much less than £1,000
cach, which was somewhere about
the cost of the much less spectacular
pre-war Zoom lens, results of which
are often seen on TV.

OPTICAL PROGRESS

THE legend of the superiority of
German lenses dies hard. At
one tlime, even American optical
manufacturers using German names
seemed to be preferred to the less
glamorously sounding names of
Ross, Beck, Wray or Cooke. Dall-
meyer was the only British firm whose
name seemed to suggest the magic of
Jena, home of Zeiss and the ™ secret
craft ” of lens polishing. But the
original anastigmatic patents taken
out by Cooke, an Englishman, and
were developed by Taylor, Taylor and
Hobson. Since World- War 1, the
British Optical firms have forged
ahead with camera lenses, binoculars,
range finders—and now. television
camera Jenses.  Today, 90 per cent.
of the lenses used in Hollywood film
and TV studios are of British manu-
facturc. American TV cameras (as
distinet from TV-film cameras) use
lenses made in U.S.A. at the moment,
but 1 think it will not be long before
the new British lenses replace them.
Here’s another valuable dollar-saving
export in the TV field !

The Coronation will be responsible
for accelerated progress in many
other tields connected with TV, and
the BBC have placed (or are placing)
very large contracts for ncw and
original devices besides the super

REFLECTIONS

THE DIPOLE

Zoom lenses. There will be new
and improved telefilm recording cam-
eras, incorporating magnetic record-
ing for sound ; new picture cameras
for the BBC newsrcel ; new radio
links and relay stations and a great
increase in personnel. In addition
sponsored television interests and the
cinema newsreels will be straining
their resources to secure film records
of the Coronation, including colour
films. ! haven't yet heard that sterco-
scopic picture recordings will be made
—but I expect they will be in evidence,
too, though not under the jurisdiction
ol the BBC. Stereoscopic films still
require viewers to wear coloured or
polarised spectacles or similar devices
which isolatc the right eye's view-
point from the left. I suppose that
the projection on TV of alternate film
frames Irom cach aspect at the rate ol
25 frames a second, polarised, and
viewed with appropriatc polarised
glasses would give true stereoscopy
on television.  But, what discomfort
for viewers without polarised spec-
tacles !

SQUARE DANCING

HE craze for American Square
dancing is spreading like wildfire
through London, suburbia and the
provinces. True, ' Olde-tyme Square
Dancing ” has been popular for some
years, but it has derived from the
Scottish and Outer Islands dancing,
together with the Lamcers of English
dancing. TV, more than anything
else has introduced the American (or,
to be strictly correct, Canadian)
flavour to the proceedings and David
Miller has set the example to the new
tor rather, *olde”) calling of
 caller.”  His casy, friendly manner,
his sense of rhythm and his pleasant
voice guide the good-looking young-
sters who perform the intricate dance
patterns on TV. The smoothness of
the David Miller presentations gives
onc the idea that it is all very ecasy,
and many a houschold ornament must
have been knockced over by young
viewers trying to imitate the experts
while watching the TV screen.  Any-
way, David Miller is now the big star
Caller, and huge audicnees of Square
Dancing enthusiasts attend the galas
over which he presides. TV hus been
responsible for the increased public
appreciation of dancing of all kinds,
ballet, tap. exhibition and now,
square dancing.
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- 'The Film in Television

A paper read by the Head of BBC Television Films to the K inematograph
Group of the Royal Photographic Societv of Great Britain
(Conchded from page 311 December 1952 Issue)

HAT a company has already been formed in
England to make telefilms this way we already
know. What we do not know, of course is

whether the telefitms which they will make will be for
television broadcasting as well as for the cinema.

And we do not know as yet if there is to be a future
in recording vision on magnetic, instead of photographic,
film. The Americans are actively working on this
problem and, if they succeed, they will have achieved a
very important step indeed towards the goal of economy.
For, whatever the method used for making telefilms or
films for television, cvery economy must be exerted, and
there is no such thing as precedent. ~Continually we
remind ourselves of this, and constant!ywe encourage each
other to exploit ingenuity to the full in the quest of saving
time and money. Long ago we gave up making married
prints as a matter of course—this because both time and
money can usually be saved if one televises picture and
sound from separate fitms. The obvious development
from that was not to have the sound-track printed, and it
almost automatically followed that if one recorded
sound on magnetic instead of photographic film, no,
sound processing at all wou!d be required and the sound-
film could subsequently be wiped and used again.
Equally, it followed that if one was prepared to forgo
the advantages of picture grading which only printing
can provide, one could save more time and more money
if one loaded picture-negative on the film-scanning equip-
ment and, by reversing phase electrically, could feed a
positive picture to the actual transmitters. This is now
frequently done, and the next step is so to modify the
film-scanning equipment that, say. printing-clips inserted
in the picture negative will alter the electrical gamma of
the system and thus do during transmission more or lcss
what the grader now does earlier in the laboratory.

Economics can, I assure you, be endless. With the
advance in film stocks, the resolution of 16mm picture
can today be almost as good as 35mm, assuming
always that it is not going to be projected on a screen
the size of, say, that at the Empire, Leicester Square.
There is little likelihood of refevision screens being that
size in the immediate future, so an obvious ‘“ next
move ” is for us to follow the precedent of Amecrican
television and make a lot of our television films on
t6mm. The difficulty here is the degradation that would
occur in sound, but a solution lies in recording the sound
in synchronisation on full-size magnetic film.

Costs

I cannot close this lecture without demonstrating
what 1 regard as ingenuity at its very best. The bare
fitm stock and processing costs of making a telefilm
on 35mm film are around £130 an hour. The cost of
doing the same thing on 16mm is £74 an hour. It is
trequently desirablé to make a telefilm not for  re-
transmission but for post-mortem purposes, so that
the producer, the technicians, and the artists can sit
back quietly the néxt day and get some .idea of what
they had broadcast the previous night. To make this
possible at a moderate cost, one of my staff, Mr. Donald

Smith, devised a system which records on 16mm film
operating at a speed of 163 frames per second. The
film costs work out at less than £30 an hour by this
method, and the result is more than adequate for the
purpose for which it is intended. Here is an excerpt
from a recording made in this manner—a recording that
is not, incidentally, * closed-circuit ” but which was
actually made off the air in Mr. Smith's home in London.
It is from the television programme, ©“ What’s My Line ?”
[Film projected.] :

Lastly, 1 would like to show you an example of a
film which is not conspicuous for production economy,
but which is an example of the need for the preservation

Philip Dorté, Head of Television Outside Broadcasts,
Films.

of almost every foot of film shot for television, even
though that means that already the BBC Television
Film Unit Library houses upwards of eight million
feet and that it is now growing at the rate of several
million fect cach year. |1 refer to the * Retrospect ™
films which we make at the end of each year—films
which recall the highlights of the year as seen through
the lenses of our television outside broadcast cameras
and of our television film cameras. To demonstrate
this,'I have selected the last reel of “* Retrospect 1950
which, like its predecessors and its successor, is a six-
reel film containing some 150 items carcfully sclected
from the 1,000-odd Newsreel and Telefilm stories which
were cligible for inclusion. In point of fact, the major
part of this reel covers the 1950 ‘campaign in Korea,
and it is ironical that in some ways._it is so dated but
that in others it.is still so highly topical. [The film was
projected and this concluded the lecture.]
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CABINETS —LESS THAN COST BUILD THIS FINE INSTRUMENT FOR 29/6
A

Any time and almast anywhere you can buy cabinets which are T '{\?"“AI‘ AND PAT-

H 5 i . RN GENERATOR
value for money, but 2ood resin honded ply with veneer is very Tl - )
expensive and a high quality finish can only be praduced by highly T T.‘I‘S" CHET;'C;F hai-‘! beeg
paid. highly skilled, labour. Consequently it is seldom that a cheap carcfully esigne an

although it can be built and
used by any beginner it is at
the same time a most useful
ingtrument  for

advanced worker.

It can be tuned to the
Vision channel and will pro-
diice a pattern on the face of
the C.R. tube. Alternatively.
if tuned to the sound channet
it will produce an audible
signal in the loudspeaker.

Thus 1ts owner will become
independent of B.B.C. trans-
misslons and can fault find
or test at any time.
operates entirely from A.C.
mains and is aquite suitable
tor vse with supcrhet or
stra:ght receivers.”

A complete kit of parts {in lact evervthing except the
cahinet), with full consiructional and operational data will be
supplied for 296, plus 2/6 post and insurance; alternatively data
is available separately, price 28 (credited if you buy the
kit later).

NOTFE.—Cabinets as per the illustrated prototype now avail-

cabinet is a piece of furniture of which you can he really proud.
However. through the misfortunes of a big mannfacturer. we
are at the moment able to sell you superior cabinets at low prices. 5 L
Prices incidentally which are below actual eost. he  more
An impressive cabinet designed lor pro-
jection T.V. but also very suitable for a
good quality radiozram or amplifier. Size

Z5in. wide x 22in. deep. #7!in. high with
lid closed.

£9.15.0 plus 15- carr.
H.P. Termes. £3.5.0 de-
posit and 12 monthly
payments of 14 -.

A 12in. Console TV,
with front flap for con-
trols: Size 19in. x 35in. x
15Lin. deep. €7.10.0 plus
10- carr. Il terms
£2.10.0 depusit and 12
monthly payments ol
10 6.

A 122-. Tahle Modle!, able at 17'6 each.
Size 1Ain. x 14lin. > y
leém_ deep.  €3.5.0 pius THIS MONTH’S SNIP
76 carr.

15in. Magnetic Television Tube
By]!‘am’imls maler, as used in many
““ 3y popular Television receivers (list on
THE P.T. ARGUS TELEV'SION requ!eﬁ'l,). “§peciﬁcaniongas Type 85K
e ue White screen, Kv. jon trap
RECEIVER trivtle, heater 6.3 v. at .55 amp., 50 deg.

Although this televisor costs only about deflection. ;
£20. it does not involve the conversion of New, with written guarantee offcred
ex-Government, unite. and has heen designed at approximately half price. £12.10.0
for construction by the novice. eacn plus 10/- carriage and insurance.

We can supply the 21 valves, C.R. Tube and H.P. terms £€4.4.0 deposit and 12
all the parts for £20.10.0. H.P. terms are monthly payments of 18 3.
avallable. deposit being £6.17.6. baiance 12 Limited quantity :=o order imme-

monthly pavments of £1.7.9 each. diately.
and packing 10,- extra.
Constructor's envelope giving tull details
and blueprints 5'-. returnable if you think you Hl IeTTTYY,
can't make the sct. < I ot
enrEANNDB

Cairiage

-+ SLECTRONIC PRECISION LOUIMINT otev. 5

#42-46 WINDMILL HiLL ™Y 152-3 FLEET ST
RUISLIP  MIDDLESEX LONDON ECH4.

BUILDING THE ‘“ARGUS”?
é
‘Thousands of enthusiasts are huilding the Practical Television = Argus Televisor. Why not YOU ? Full constructional
details with Blue Print sent for only 2/9 post paid.  All components avallahle ex stock. as follovs :
MAINS TANSFORMER LELECTROLYTICS TRANSFORMERS
425-0-425v. 200ma.. 6.3v, 4a.. 6.3v. 1a.. smid. 450v. 2'¢ Manufactured to our specifications
Av. A (1’;(::1[;".%2' 0)R o 50/~ J]iﬁx B{nm'r(}sggfj %’9 ?,nd fully guaraniteed. Normal
3 ANSKE ME B x 16mfld. V. . rimaries.
VOERY? TUBE 25mid. 25v. - 16 425v.-0-225v.
2500v. Sma.. 2-0-2v. 1.1a., 2-0.2v. 2a. F0mfd. 12v. 16 6.3v. 6a. 5v. 26
(\,"Joif U e 37/6  TRIVMERS (-30pf. AN 339y -0-850v, ;.
I aoroen for TV, with COIL FORMERS WITIE SLUGS %a.5v. 8. . ONLY 426
base (carciage paid ) 45 D . 8 §in. <. :;_,SOV.-U-?.S(\V. 100ma.., 6.3v. €a.. Gv.
CHOKE VM. SPEAKERS (ess trans Je N DR ONLY 3216
Sh. 200ma. (postage 1/-) €'~ 5in. Rola 1646\ d . i, P)lossey 136 Al above are fully shrouded, up-
VAL l‘,sn (Postage 16 per speaker) — Ilght movnting.
EF53 (VRO1) 66 X s o 1 Universal Mounting : 350v.-0-280v.
23%(‘: 11(9‘6 :“I.)R ‘:)'!3'055 OUTPLT  FRANS- - 80ma., 6-4-6.3v. 4 a., and 0-1-5v. 2a. s
= . 7 5 B - E ONLY 18/8
© B34 1 A i indine:
v 28 v FAULT KINDING.An 80 55KV, EILT. with 2 windings of 2v.
SP6! (VRES) ., A6 page puhlication giving reasons for la. ONEN' 7278
EA50 (VR92) . 36 various TV troubles, and how to 7 xV. E.H.T. with 4v, la. ONLY  82/6
POTENTIOMETERS cure them, Profusely illustrated PLEASE ADD 16 POSTAGE FOR
Less switch o . . a/- with photographs taken frcm a EACH TRANSFORMER.
With switc . = Televisor Screen. Post paid ONLY  5/3 . " g . N
\'l\tnvvm);l DIES bl CIEASSIS OF POWER UNIT 529,
10. or M.O X 6d INEXPENSIVE  PELEVISION. —Contains large transformer (not
e © 7 qga. ThesBpage hook which gives details normal supply). 8 valve halgers, 3
$ . . i i -y 0 T, 9f TV construction from various ex- block condensers, 3 02 mfd. 5.000 v.
STORS . . e N * Govt. Radar Units. Post pd. ONLY 23 condens=ers, 8 other tubular conden-
L a0 ‘ - - sers, 14 resistors, potentiometer,
o o RDF 1 RECEIVER choles. ete, Complete in grey metai
«l.  The unit reviewed in the October case. size 12in. x 8tin. x Tlin. Brand
: g:: 'a(rl\rd 1:1‘8;svrgﬁ&llss;::zt’soofg,lqlggﬁg}]jggll. New (carriage. etc., 3/6). ONLY  10/-
15w.. 2.51. 25 giving SOUND AND VISION ON RF UNIT 24
CONIINSERS g;“".fg“'“; CIVASSIS.  Complete For use with the RI1356 yeceiver.
Mica and Silver Mica 6d. with 14 valves as follows: 5 of SP61 or for constructing the AC'DC Pre-
Tabulars— 20f °61. 2of EARD. and 1 each CV63. smplitiers or superhet converters
Imfid. 1.~ EB34, EC52. 5Z4G. also & compicte describer in the July and August
olmfd 9. jeprint of the above review (car- issues of this journal.  With cach
fohmia B riage.cto.50) L. TONLY agis L HCSIORS RS By Y
5 . rquire cover £
Bmid. o 2-  MAGNIFYING LENSFOR VO 9T tions when used with the R1355
.?Sm‘ﬁd.z‘zs_.";(kv_ 1?;2 'l‘l?llzli )l« irst grade oil-filted g)si‘ty o5 7 ONLY 25~
Imrd. 2.5kv. 6 age.2-) .. S /- postage, etc., 2/-)
Cask with crder. please. and prinl name and address clearly.
U.E.l. CORPN., THE RADIO CORNER, 138, Gray’s Inn Road, London, W.C.l (Fhone TERminus 7937)
Open until 1 p.m. Satordays, we are 9 mins. from Hizh Itoiborn.(Chancery Lane station), 5 mins. by bus from King’s Cross.
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ohm
80 e COAX |
STANDARD }” diam. ’
Polythene insulated.
NOT EX GOV.
10d. per yd.
COAX PLUGS, 12 each
COAX SOCKETS, I1/2

each

COAX CONNECTORS /2 each

12:8

a..

From 21 -; Viewmaster, 35/

““ This lad of ours ought to be shot. WIDE HGLE SCANNING.—tull Kange Allen
No wonder our set's not so hot. s
~ . . .

The earth lead’s all right, 0 AII 1\ alues: I w., 4d.; 3 w., 8d.:

Fixed tight with FLUXITE. WIRE WOUND mmsroxs est makes Minia. |
But look where it is ! Gone to pot | (nle Ceramic T b \\ 15 vhin to ¢+ K. 1/9:

v 2 1 ohis., to
to U5 KN -

Seethat FLUXITESOLDERINGPASTE | ww poTs _° et kf’:éﬁ,
5 alwavs by von—in the Lhouse—uar- iz lkenuried ; Ko2 K, 3
iage—workshop ~wherever speedy sol- (.5 K each 3 -,
dering iz needed, A for over 40 vears o PG Midgel
i 3} e » Ok N . " 1 rahTes.
ho Govertimentiworks Snd) i l(")".l”‘ﬁ o'r. memmmns Tapped sinail  pentole,
enyineers and manufacturers. Of a 379, Heavy oty 70 ma., 48, Ditto, tapped, 49,
ironmongers—in - tins, from /- Uup- L.l chokes 10 b 65 4’ 2025 b 1on150

0 -: 6.0 v. [ls. HTK Twans, 7/6.
< or e winds to own requirements.
CONDF‘VSFRS new stock best makes. 00! mfd.
(IR G 5.:6. intra 105 k.V. 996, 002
AMuarhend, 8 kV 2,8, nmad, oouz, 06BS. 0oL
SOLDERING PASTE Jl-n osmall mica, 6d. VL0053, B .02 nid,
g 7 arite Vv Tube and L1l Tah, 94, 05, .1
d sm“mh\(ﬂ(d::/":,,l;):/l"lll/]:,jrdlo Fluxife IR i e S’ g
- ] Spragne Lo v shart enda. 34,
SIMPLIFIES ALL SOLDERING VOL CONTROLS. Midet 'm..-u notepe. Al
. lnes, 10 K ‘o 2 Mez.  lamg spindle. « .:wr l v
WWrite for Book on the Art of ¢ SOKFT® '_ 30 o 4 ¥
e ;:';.}:c;\x‘zoxvi'ic; "Ai\!‘. ;YPESIHNE\‘}/ $T00x%
HARDEXNING STESL and TEAIPERING 650 v, B K £ 167300 v, Dubilier 5 8
TOOLS with FLUXTY >rice 14d. each. §/300 v, Dubiler 3 | 16,450 v. 18
JUXITE Lta,, : NE i
Bermondsey Streel. London. S.E.1, ?_:':"f v BX-L ;::
116450 vo T.CC. 36 ) 2
| 167350 v, Dahiier  3/- 516 |
| *16 400 v, Dabilier 4/- DA
|8 150 v, BLC. &
E N v E | * Jus. Tub. W/ K. All others Can Typa. |
w ( ’ NEW LL |
| BOXED VALVES GUAR:\VTEFD
CONVERSION § = . - oo
| 185 9/ - 2 2
174 9/~
Type ACI4 Corivertor unit for use ’ asd 9/6
with Sutton Coldfietd receivers. r:)"‘ g;g
Optimum picture detail and Sound WS 78
reception without retuning or 604 78
alterations. Incorporates power ‘G":ﬁ 9/8
supply unit, R.F. stage and highly g';"';‘ fva
successful double mixer stage en- 617 E‘/g
suring freedom from noise and K6 78
correct reception of the new single GAM 10/8
f x R . GBGE 12/8
side-band transmitters. Also avail i
GR7 8/6
able for Holme Moss on London Gl 10/8
type receivers. Price, complets LG 10'8

with 5 valves, etc., I5 gns, C.O.D.

SPECIAL PRICE PLR SET

if desired, or by arrangement with RS 1T 185 and *34,
your own Dealer,_ ) AC/DC TV
The ACI3 neutralized triode PRE- 1 All tested. § lor €1. Pog "
AMPLIFIER. A well designed and 'VI\EWM;}STER et 12 valves, £6/19/-. With
provedlunic opR hfEest z"ssl'b'e TELEKING. et 17 valves, £3 105
results  for ringe = an ong BARGAIN CORNER
distance viewers. Our confidence Mcor: sabler 50/40, 16g.. 5/8 § (h. 10 8 h. . ag.
in the unit is revealed by our 7 days’ il ";.‘ G316} (o i 8 ';“C
- Connecting wire, varions volon: mgle m Ntranded,
arproyalgoier .r"d"e. cgmp'ef' 2d. vd. Twin Gang Midget 575 1mid, 7/8 © 1ivto,
10 gns. C.O.D. if desired, or by semi midget, 0005 mol. slightly soiled. 5/8.
arrangement through your Dealer. Metal rects., 280 v.. BO m/a. 9/-: 2 v. Accumulator
Hustrated leaflets and details, etc., Al ’nﬂ;ﬂ:mel X l()li!.ln- gln.um. 9/8
g and Nereening Can Vholders,
available on request. : ‘moulded. B3 ; Eit. BTC. BRA,
I‘l YA 185 ¥ KB w. hewy duty Wy
Pot. lin. apindle, 4’8 : ('rol(url \utu hangers, RC
‘ 590, 9 gom., new and bosed. oL WL 530 v, Metal
Cage Micamould Cond., 8/8 dnz
I and P. Gd. £1 orders post free. Lists 8.
Quay Works, Gt. Yarmouth 'I' H 71, MEADVALE ROAD,
Telephone : Gt. Yarmouth 3009. * T EAST CROYDON
Callers : 307, WHITEHORSE ROAD,

WEST CROYDON.

THO 1665

Januqry, 1953
CITY & RURAL

Immediate delivery
lrom stock.

“VIEWMASTER”

SPECIFIED COMPONENTS
SEND FOR STAGE | NOW—
price £3.2.3 post free.

Comnlete »Klts, Srage-by-Stage
and Single Components Supplied.
“ VIEWM/ \bTFR " ENVELOPES,

8.

CoMPI SET O GUARANT

T VIEAVMASTLE

®R”

Television Erplained, by W. E. Miiler. 5/-

Gin. CRT Magnificr Lens. 22,6.

Belling 72-ohm Twin Feeder,y7i, vard.

Electrolytics, Tubular, 8 mid. 430v.
2/3 1 32-32 mfd. 275v.. 3/6.

Multi-Ratio O/P Traustormers, 5/11.
Speakers P.M.. 3in.. 13/6; din.. 1¥/6;
6in., 16/6: 8in., 19/8.

6V6GT, 106, VREL,

Heater Trunsformers. 6.3v.

2.5 Kv. Transformer. 45/-.

Smoorhing Chokes. 10H 100 mA., 8/3;
15H €0 mA., 511.

88, 574G, 10/8.
154, 706,

Extenive Stocks New & Surplus
Components & Valves

For Attention—Advice—Service 1write

CITY & RURAL RADIO

101, HIGH STREET,
SWANSEA; GLAM.

Telephone : Swansea 4877

OPPORTUNITIES IN

Free!

R

Television offers unlimited

scope to the technically
qualitied.  Details of the
easiest way to study for

A.M.Brit,LR.E.. R.1.E.B.
Cert., City and Guilds,

Television, Television
Servicing, Sound Film
Projection, Radio

anluma Courses, etc.,
are given in our I144-page
Handbook “ ENGINEER-
ING OPPORTUNITIES”
which also explains the
i benetits of our Appoint-
ments Dept.

We Guarantee
“NO PASS—NO FEE”

If you are earning less than
. 415 a week you must read
this enlightening book.

Send for your copy NOW—FREE and
without obligation.

WRITE TODAY!

British Institute of Engineering Technology

237, Stratford House, B I E T

17-19, Stratford Place,
London, W.1.
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The Editor does not necessarily agree with the opinions_cxnrcssed
by his correspondents. All leiters must he :an()m|1zlrlx\-(I_ by the
name and address ol the sender (not necessarily lor publication}:

HOME-MADE FIL.TER
S‘IR,——I have a suggestion for making a filter for a
W) (clevision receiver to cnable betier viewing in
daylight.

This can be constructed quite cheaply as follows :
Obtain two picces of thin glass (I used picture frame
glass) of a size suilable for covering the front ol the
viewing aperture, and between these place a picce of
coloured Celtophane ([ used blue). Any colour will do
to suit individual requirements, and this can be obtained
quite cheaply from most stationers.

The edges of the glass are now bound with Cellotape.
which effectively holds both the glass and Cellophane
together.

The filter can be attached 1o the set cither by a strip
of Celiotape, or by means of four suction cups, of the
type used for holding soap dishes to tiles, cic. These
can be arranged to hold the filter along the top and
bottom edges.—R. HUNTER (Morecambe).

“ ARGUS " HINTS

Y[R, Herewith a few ¢ Argus 7 modifications which
v may be of interest :

(1) All H.T. transformer lcads terminated on tag strips ;
this helps 1o prevent fractured feads and facilitates
testing.

(2) Fuse in H.T. sccondury earthed centre tap @ pre-
vents damage to transformer or rectitier in the event of
a capacitor failing (omission of this fuse proved costly
when a capacitor broke down on my televisor).

(3) One recommended transformer (U.E.L. Corp.)
has centre tapped L.T. windings which might perplex a
novice constructor : hoth feeds, of course, must be
insulated and the centre point carthed.

(4) The first 16 #F capucitor is 500 v.w. to withstand
initial surges of which it takes the full brunt.

(5) For convenience. the * Argus ' has been assembled
as two main units, T.B. and C.R.T. chassis comprising
one, and power, audio and video components the other
(they can be bolted together or stood side by side) @
a five-way recessed socket carries the power 10 & chassts
mounting plug and the signal is via a Belling Lece couxial
plug and socket.

(6) Vertical and horizontal shift controls arc mounted
on a small sub-panel and adjusted through holes in rear
of muain chassis ; this obviates projecting controls at
rcar ol cabinet.

(7) Al cores and trimmers are accessible through
holes in top of punels. The convenience justifics the
extra work involved, mouriting ‘the items on insulated
SUpports.

(8) Ebonite rods are used for brightness and focus
extensions, as these fit standard couplings und make for
safety.

(9) Wood blocks Fin. thick support the C.R.T.;
the blocks are metallic painted. Valveholders 14-15
and 17 on blueprint do not show pin 6 earthed ; carthing
the metallising selps stabitity. Although the ™ Argus
will only be my stand-by televisor. the Fcliability of
PrRACTICAL  TELEVISION  cCircuits  is  well known.
—A. C. DeEverer L (Rickmanworth)

TELEVISION 375

A 10-INCH VCR97 ?
qll{,- For the many vicwers who arc using a VCR97
» ' cathode-ray tube with the much advertised 25s.
magnifying lens, | am sure the following notes wilk be
of interest.

By sliding a larger lens into suitable brackets, made
so that the rear surface of the larger lens just misscs
the curved surlace of the smaller lens, you will be sur-
prised at the excellent results obtained by the double
magnilication.

My own family have been enjoying for over a year
this much calarged picture comparable to a 10in. dircct-
viewing tube.  The larger lens was 50s. at the time ol
buying. It is well worth it when you think of a larger
tube and the cost involved in alterations ta timebuse
and power circuits plus replacement costs should the
tube become faulty.  In fact, it is & ~ must ™ for all
viewers who long for a larger picture but cannot allord
a larger tube.—B. J. ALEXANDER (Birmingham).

TWO LOW-NOISE PRE-AMPLIFILRS
HIR, ‘May J point out an error in Fig, 1, page 299, of
S the December issue. | corrected this tigure in the
proof stage, but it has apparently been overlooked.

The carth should go to the carth line where the grid
of the valve joins the common earth. A 500 pF condenser
is inserted between this point and the point where ljw
H.T. via the 10 K& resistor is fed 1o the Lase of
the second coil. The sccond vcoil is not curthed,

B. L. Moriry (Bristol).

HOME-CONSTRUCTOR RESULTS
H‘IR —Thank vou flor your letter of September 8
. which encouriaged me 1o construct a Viewmaster.

The results compare favourably with the local com-
mercial receivers.

And ! would like to mention the exeellent scrvice
given me by Mr. L. F. Hanncy, of’ Bath, with whom |
got in touch from fis advertisements in PrACTICAL
TrLEVISION.

It seems a pity that the BBC do not put on Test Card C
at some stated time after, say. 6.30 p.m. for about half’
an hour. 1t would help amateurs. | notice that vour
correspondents with problems seldom refer to the card,
because, no doubt, they are at business at 10 a.m.—
G. Lee Evans (Dorsct).

LONG-DISTANCE RECEPTION
S“IR,—- Mr. R. Parfrey, of Portsmouth. whose query
- re long-distance reception was answered in your
November issuc, may be interested to know of my
experience in the matier.

Anxious to be first in the district to receive TV on a
home-built set. I purchased an R1335 together with an
R.F.25 unil, but subsequently found that reception was
ten times as good when the tuning unit was dispensed
with and the L.F. strip was converted to a superhet
circuit, in which a frequency-changer is substituted for
the second valve, the remaining 4. F. coils being unaltered.

“HaroLp E. Hexcey (Isle of Wight).

TIMEBASE HINT

Q’IR, 1 have no doubt that many home constructors
. have been disappointed, as | have, with the tincarity
ol the Miller timebasce, espectally at frame frequency.

Having had much trouble in this respect, I evolved the
following circuit which | have found most cffective.

I trust that the circuit will. be found almost to explain
itscll. 1 have found it to be most cffective in use,
althouuh some loss in frdme oscillator output resttts.



376

The output from V1 is fed from V1 via R1, R2 to the
anode of V2 and onc deflector plate, whilst the output
from V1 is low (i.c., at the beginning of the sawtooth
wave-form). R2 presents little resistance to the coupling
duc to the high bias on V2 caused by R4. However, as
the slope ** ascends ” and the voltage becomes higher, the

PRACTICAL

R2
o é 150K e Sl
< ml 2
//(()81 Deffector
Plates
Vi
Frame = Line RS Frame
osc. i’ IV Amo

2

> R4

%2oom

An improvement en the Miller timebase us suggested
by Mr. Williams.

bias on V2 is overcome by the voltage ap>lied (o the
grid of V2 via Cl, and the valve conducts. causing a
drop in volts at its anode and cancelling out some portion
of the frame oscillator output. For V2 | use a VRG6S
with the anode : screen and suppressor grids strapped
together to obtain triode working.

Hoping this may be of some little help to someone.
—G. WiLLiams (W.14).

CAGE AERIAL

IR,—I notice some correspondence in vour December
»J) issue between Mr. H. B. Gregory and “ Erg”
on the subject of bundwidth of TV receiving aerials and
the reference to my LE.E. paper. “ Erg.” in his reply to
Mr. Gregory, suggests that my Rgures for the bandwidth
were based solely on theory. This is incorrect. The
paper derives the bandwidth based upon theory and goes
on to describe measurements which show that the band-
width is slightly in excess of the calculated value. The
excess Is probably due to (a) the influence of the fecder
on the aerial, and (b) the losses due to imperfect soil
conductivity.

I can onty support Mr. Gregory in this casc.—F. R, W.
Strafford (E.4).

LOW-NOISE PRF-AMPLIFIERS
IR —TIn the last paragraph of my previous letter on
this subject. | said that it would appear that a
misprint had occurred and that EF91 was intended
whereas EF95 was quoted. 1 hereby hung my head in
shume, for almost ulongside my Ictter in the Corre-
spondence colummns the Mullard EF95 is reviewed in
“ News from the Trade '™ However, as the review
mentions that this valve is similur ‘n characteristics
to the American 6AKS, 1 assume that my error is not so
great afier-all. for as | pointed out in my letter the 6AKS
suppressor grid is internally connected to cathode. If
the EF95 clectrode connections are the same as for a
6AKS, then my suggestion that an EF91 is the right type
is substantiated. [ must confess that until [ saw the
review of the EF95 | was not aware that such a lype
existed.
It may be of interest (o other readers to have a report
of how the circuit in question turns out in practice. A

TELEVISION

! J_anuar1,719§3

few days after Mr. Thomson’s article appeared I.made
up a unit to the circuit in Fig. 2, using EF.91s triode
connccted. The layout suggested in the article was not
strictly. adhered to, though the usual precautions of
inter-stage screens, short wiring, and proper plucement
ol components were observed. The coils were wound
with 34 s.w.g D.S.C., except the coupling windings,
which were wound with 23 s.w.g. P.V.C. insulated wire.
The cuapacitors used were Hunts W.99 miniatures. In
operation, this pre-amplifier was found to tune broadly.
and there is ample gain with a very low noise level. It
was not found necessary to depart from the value of
6.8 K2 ftor the damping resistor across the tuned
winding of L3. A built-in power supply unit uses a 6X5
fed from a 250-0-250 winding on the small mains trans-
former, smoothing being altained with a 5 K2 5 watt
resistor and two 32 uF electrolytics. With these values.
there is 130 volts on the H.T. rail, though the unil scems
to work just as well with only 130 volts.

This pre-amplifier has produced the following results.
The commuercial television recciver used in the test is
nol a fringe model—it has four EF.50's in the T.R.F.
vision strip.  Without a pre-amplitier, with contrast
and sensitivity controls ** full bore.” and connecied
to an antiference three-clement array through a properly
maiched feeder, a picture can be resolved provided
that signal conditions are average for this locality.
Sound is not good, for if speakers talk quietly or
* confidentiully ” much of what they say is lost. The
milky picture nceds only slight fading to make it break
up or roil, due to loss of sync. With the pre-amplificr
m use. and given the same average signal conditions, an
cxeellent picture s regularly obtained with the contrast
set right back and the sensitivity control backed off.
The brilliance control also has to be set back. The sound
volume control necd only be turned about halt-way up
to obtain ample volume.

If the contrast is turned half-way up, the picture
goss negutive, and turning this control beyond that
point causes the R.F. stages in the receiver to breuk into
self-oscillution. though the pre-amplifier remains pec-
tectly stable. Therc is some grain, but this is not caused
by the pre-amp.

Wiien one considers the location, which is far outside
the so-called fringe area, and the house is in a hollow, |
teel this is adequate proof that this pre-amplitier is doing
a good job of work.—W. E. THomrsON (St. Leonards-
on-sea).

15in. VIEW MASTER

[R.—Bcing a regular subscriber {0 vour magazine
. I wonder why no one has mentioned the fact that
an Emiscope TAI15 wube will make a View Master 15in.
in size without alteration, except for a separate filament
supply of 4 volts. I have been using one for the past
12 months with perfect results. The length of neck
means an extension of focus magnet, but being rated at
7 kV no alteration of E.H.T. is necessary and scan coils
are O.K. Trusting this information will be of assistance.
—D. SuarLcross (Chester).

TELEVISION PRINCIPLES & PRACTICE

Price 25/-. By post 25/8.

From GEORGE NEWNES, LTD., Tower House
Southampton Street, Strand, W.C.2.

»
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7 DAYS ONLY

LIMITED—EHT TRANSFORMER—SUPPLY
230 v. A.C. Input. 2.5 Kv. 5 mA.
@ 2v. CT. 1.4 A. 4v. Heater with U22 Valve.

£1-7-6 4
2|—ARGUS VALVE SET—2I

Complete £4 §

¢

¢

¢

¢

¢

COAXIAL CABLE. 80 ohm. i0d. per yd.
Plug or Sockets, 6d. each.

VALVES
6K7G, 5/6.

SP61, 2/6 EF50, 5/-

6Q7G, 10/6 EF36, 4/6

IT4, 1S5, 1IRS, 3 for £1.

ALL T.V. COMPONENTS
STOCK ALL VALVES.

96, EAST ST., MIDDLESBROUGH
Mid.

Tel. : 3418,

THE TELEVISION & RADIO
SERVICE ENGINEERS' MASTER TRIMMER KIT

1 Set of Feeler Gauges.

1 Set of six Box Spannefrs
from 1 to 8 B.A.

1 Selof four Spannerstrom
0 {c 8 B.A

Contains
1 End Trimmer.
1 Side Trimmer.

1 Yaxley Switch Contact
Adjuster,

Low Capacity Trimmer.
Screwdriver.

Only 25/6 Post Free.

Export enguiries invited

- -

SEND YOQOUR ORDER TO

10 4 K.W.
J. & S. NEWMAN 0. ol f‘“'?ﬁiﬁf?“ sngzd' ol

PRAC_TICAL TELEVISION

l

BRACKETS

MODEL 55

|
| ELEMENTS-—constructed in light high Tensile duralumin

fully heat treated and tempered. These elements are filled to
prevent humming and processed to prevent corrosion ; of large
diameter to ensure strength and the electrical characteristic of
broad bandwidth.

INSULATORS —of robust construction and streamlined shape
to reduce windage. The insulator is fully waterproofed at the
element znd boom entry points. Fixing of elements and boom is
quick and positive and connections of the coaxial or twin feeder
can be visually inspected by removal of the cap.

MAST—of high tensile duralumin combining great strength
with lightness. Specially treated to prevent corrosion and of
2in. o.d, and adequate gauge. Tested to withstand winds of 100
m.p.h.

BRACKETS—of light aluminium alioy of special design to provide
a strong fitting which will distribute stresses over a wide area of
brickwork. The mast is rubber mounted in the brackets to
eliminate any tendency of humming and to .absorb vibrations.

ELECTRICAL PERFORMANCE

High Gain-—the model S5 (illustrated) is a widesprcad H aerial

with a forward gain of 3.8 dB.

Broad Bandwidth—large diameter tubes ensure a broad band-

width and provide a picture with better definition.

Front/Back Ratio—the ratio is 11.0 dB giving the aerial valuable
directional charactsristics which
enables interference to be mini-
mised, or eliminated completely.
Acceptance Angle—of 180° which

. allows a useful degree rotation of
the aerial before the signal s

ey . reduced.

Range—dependent on the location
. and can exceed 70 miles from
the transmitter.

vooie 35
sorman Gaw 3 b
VionrascK Rar &

et a4}

AERIALITE LTD., STALYBR!DGE, CHESHIRE
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SURPLUS GEAR
Parts dismantled, etc.,

from Gov

5/6 VINCES CHAMBERS VICTORIA SQUARE, LEEDS, 1

METAL RECTIFIERS

12 v, { amp., 1/6 each, 2to 6 v. 1 amp:,
3/-eaoh 250 V. 45m a. 69 each. 250 v.
7 mja_ 76 each. 12 v. 5 amp., 18/6

Surplus included in eac\]} farcel tColn

densers, Resistors, o Controls,

Chokes. Transformers, etc. A Great each. 14D36, 8/8 esch. 12 'v. 1 amp.,

Bargain. 10 - ea. Parceil | 46 each.

MAINS TR ANSFORMERS P

\l1l PRIMARY. 200-220-210 v COLLAF AC: 2 NG

ECCNDARILb 250- -250 v., 80 m, a., V A L v E s b /\(37 Rl CORMIN
0-4v.i5a.-63v.ida 04 "l'dg’ef(f‘l L Variable speed 0-100 r.p.m.. 100,125

Al |§ as above, but wth 30() 01‘%’506 H.T i GUARANTEED NEW AND BOXED eachmg?)oscvl'(; Spindle iin.. 32/8

winding . cac .

AUTO TRANSFORMER SOME GOVERNMENT SURPLUS

A

- PENS83 10 - | 6HS 46 EIl18 2/~ | SPEAKELRS

0-10-120-290-230-259 v, 100 tre, 17/ ch .

NI PRINARY a5 O IR 10 e ge | iabo 86 | MM S sin congmans. 1an
SECONDARIES. 39 v. 2 amu with | 258, 10- | onees 158 | KT 10 5in. Plessey, 12 9 : 10in. Plessey. 22/6 :
taoings at 8 v. 4 v.5v. 6 v. 8v. 9 v | EBES i0g | oxd AL KT7)41 II;g 10in. Rola! 32'6 ; 12in. Truvox, 57/6.
10 12v. 15 0. 18v. 20 v. 24 V. 176 | g3 5 | 687 %6 | MH4 §9 | Eac 8in., 16 6.
eac] 5

Bl B WS 18| Mofen 25 | MAINS TIRANSFORMERS
1275 | ésar 219 | TP 8/6 Cast steel cases, Pitch Dipped. All
TRUVOX 9002 8’6 | 6SHT 7~ | ULl 11/8 connectlons to Terminals on Top Panel.
Heavy duty 12in. P.M. Speaker, {|3QSGT /6 | 6SJ7 9/6 | UY41 10/6 | TL. 220 v. A.C.
1562, £6'10 - each. Carriage 5/-. VRI150,30 3/- | 6SK7 7-| BEF39 718 3204) 320 B%Bma., B3v. 3 la.,4v.25a,
071 3/~ | 6SL7 9/6 { EBC33 8/ Weight 24 lbs. _,. .. 128 each
1R5 /8 | 6SQT 9/6 | BF36 7/8 |12, 230 v. A.C.
= 3| - | 3pel 4+ | 5055455 v Weight 24 10s. . 12/6 each
THIS MONTH'S OU ISTANDING || 155 19 | sysaT 79/'!5 Bl a6 |13, 20 v. ac.
BARGAIN 243 2. S 265-0-265 v. 4 v. 25 a., 67 v. T a
8 2A; 19 | BAMS 10/8 | EA50 2/8 ;
mfd. 350 v., 13 each 32 mfd. 2158G 4~ | BALS 8/9 | EFs 78 Weight 24 1bs .. --12/6 each
350 v.. 1.6 each 25 mfd. 25 v. D.C., 2X92 /8 | 7C5 9/« | VU39 9/~ | Carriage on ahow 3~ each
13 each. Octal Grid Caps, 8d. 304 /8 | TY4 9/- | VU120A 4/-
doz.  Jack Sockets. 6d. each. 384 106 | 80 9/6 | 5Y3GT 9/g | FILAMENT TRANSFORVIERS.  As
i meg. less switch, 1 8 each. t meg, 3V /6 | 807 10/6 §/- | above.
10 k12 V/C SPS, 29 each 12 /6 | 954 - 2:9 | Y63 g/- | FX.E 220v. A.C. 4v. 2 a. Weight 611)76:
5U4G 9/- 1 12A8 79 | 50L.6GT 10/ LSS o oSy 1
- . - - - - " | saeT 713 | 12c8 9- :?)5[.6(" 9/6 F.ly.zﬂ. 220 v 4v.3.75a..4v.69a.

WIRE WOUND VOL. CONTROLS | 574 9'8 | 12K8 9/6 | VR99A Welght 16 ... 8/8each

512, 200£2. 10k 2, 20 k2. 25 k(2. 6B4 8/8 | 25A6G 9§ (ECH35) 14/- | — 7 — D

ke - Rl-ea. | 6C6 7'6 | 35L6GT 10/- | 161 6'9 RM2. 8.T.C., 125 v. 100 m.a.. 4'- each.

400 2.1k, Zkf} ak’) 15 k ”. 6F6G 9'- | 3BZAGT 96 | 1504 6'9 | " Viewmaster ' Envelope, Holme Moss
200 £, 50 ¢ .. 2'gea. i EF8} 12/ | ECL80 12/6 | EF1L 11/8 ! or Kirk O’Shotts, 5 - each.

TERMS : Cash with order or C.O.D. MAIL ORDER ONLY. ¥ull List available . send 3d. stamp.
Postage, 6d. t0 10/~; 1- to 20-: 16 to £2: 2- to £5. Minimum C.0.D. and postagz charge 2 3.
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CABINETS

FOR ALL HOME BUILT RECEIVERS. ANY

SIZE SCREEN UP TO {7”. FITTED WITH

FULL LENGTH DOORS AND BEAUTIFULLY

DESIGNED. ALSO RADIOGRAM & LS.
CABINETS.

WRITE OR PHONE FOR LEAFLET

H. ASHDOWN, 98, Herttord Rd., Edmonton, N.9.
Tel: TOT 2621

Details of this

UNIT TELEVISION

are worth sending for!

Four completely wired, tested and reliable units
give :—(1) Vision and souml (2) Line time base, (3)
Frame time base, (4) Power supply. Mounting for 9” or
12" tube optional. ‘

These quickly and
successiul operation at minimum cost.
not Government surplus,
electronics company.)

hiad

units ensure
(The parts ars
but newly made by a leading

Write now for further information.

UNITEL ELEGTRIC 18, Avenue Road, Belmont, Surrey.

e TYANA Ve

SOLDERING IRON 16/9

e = rpry |
Reg. Design No. 867804 A ?&24
The Perfect Smali Soldering Instrument
@ Adjustable Biz. @ Easy to Handle, @ Woeight approx.
4 ozs. Overal length | 1" of the lron and diameter of the
bit #” @ Heating Tima 3 min. @ 40 Watt econony
Consumption. @ Standard Voltage Ranges (other Ratings
Available on Request). @ Long Life and Efficiency.
@ Replacement Elements and Bits always available.
Just the Convenient Iron Required for Intricate and
Fine Sol!dering.
Maintenance Service for Industrial users.
British made by :—
KENROY LIMITED
152/297, Upper Street, Islington, London, N.I.
Telephone : Canonbury 4905-4663

e o) —
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QUALITY TELEVISION COMPONENTS

E.H.T.

SCANNING COILS
6/10 kV. R.F., E.H.T. UNITS
and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

“ TELEVISION CIRCUITS ”
Fourth Edition, 96 pages, 3/6

HAYNES RADIO Lid.,

Queensway, Enfield,
Middlesex.

i
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Whilst we are alwavs pleased to assist readers _nuh
their techuical difficultics, we regret that we are wiable
to supply diagrams or proviic Jus v far g "
surplus equipment. We ¢
or constructional articles w

. CANNOT UNDERTAKLE
OVER THE TELEPHONE
must be antached to  wil {2
reply 15 required a  stamiped o
nust bz enclused.

TUBE FAULT
1 am writing to ask vour wdyvice en a problem that has
- arisen with my set. After switching om the piciure is
perfect, but will jump in and out of focws every few
scconds. Can you advise T F. Austin (™. 14).

i LT
WEE (L FRILS
: po1s1

i

From your description we suspect that your watthaode
ray tube has developed an intermittent heater-cathodc
short and will therefore have 1o b replaced.

-

LINE TEARING

1 have built your ** View Master ** and havc had it
operating for somt months and-have been very pleased
with results, other than one fault which I cannot ovcrcome
and remedy. 1 have re-aligned coil slug settings time
and time again with no rcsponse to rectifying fault. The
picture appears to partially tcar away in some places
varying at times from top, middle and bottom. 1f it
oecurs at bottom it gives appearance of person with legs
broken in several places. | have looked back for scveral
months in your *‘ problems™ section as | am a regular
reader of *° Practical Television,”” and | cannot see any
query from any reader relating to this problem. I have
changed line and frame generators over, also FFS0's.
1 -have also removed Spot suppressor circuit, as it rather
seems to me as a case of pulling on whites, hut with no
effect.—.1. F. Giflord (Kensal Rise).

The fault you describe may be caused by C I8 or R21
giving an incorrect time constant, and we sugeest these
components be replaced.  Also check R20, RS3, €37,
R43 and R42.

YCRI112 DETAILS

I am in possession of a type VCRII2 tube, and would
be greatly obliged if you could furnish me with information
regarding the base connections, and the values of a suitable
E.H.T. chain for this tube.—(Liverpool 11).

The fotlowing characteristics and buase connections
refer to the VCRI12 tube :—

Heater : 4 volts, 1 amp.

VA, = 250 volts

VA, = 560 volts Tor focus
VA, —= 3,000 volts

Vg = —60 valts for cut-off

X-sensitivity = 0.25 mm/V
Y-sensitivity 0.14 mm/V
Basing : 7 pin as follows :

i 2 3 4 5 6 7

G H-KH A A, X X,
with side contacts for Ag, Y, and Y,. Note that heater
and cathode are strapped to pin 2 and so grid modulation
must be employed with a separate heater winding.

" night, then all of a sudden it gives a
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LINE OSCILLATION ?

Will you please help me with this fault ?

There is a light band, about }in. wide, running down the
picture 3in. from the left-hand side, only really noticeable
when something dark is on the sereen. It will vanish when
the line-hold is in a certain position, which moves the
picture to the right, but the setting is so critical it will not
stay put, Inside the set arc eight coils, seven on top in
cans, and one underneath, open; I’'m told it’s the oscillator.
Moving this will get rid of the line, but leaves bad sound
om vision—in fact, there is always some sound on vision.

Also, the horizontal lines making up the picture wih
nat hold steady. At the anti-clock end of steady picture
on framehold thic lines are steady, but an increase of
picture brightness (transmitted) will make picture roll.
Also, advancing the contrast control does the same.
Contrast  control and framehold control both affect
hirizontal lines forming picture. So for a locked picture
1 have to turn framehold clockwise, and then the lines are
like a bag of worms :—Jack Pickard (Greasby).

The light band on the picture is due to undamped
resonances on the line output stage, and in normal circum-
stances can be cleared by adjustment of the line lincarity
control used in conjunction with the width control. If
ihese controls have no effect, then a fault has developed
in one of the components making up the line output
circuit {(most probably the damping section), and it is
this part of the circuit that must be checked for the fault.

HIGH-NOTE RESPONSE
My trouble is hissing on speech.

control
would he grateful if you could give me some information
on the set-up of this G.E.C. model.—N. V. Hollingworth
(Liverpool).

The hiss on sound may be the result of the normally
extended frequency response found in television reccivers,
and. unlcss some top cut is provided, the effect can be
objectionable to a listener used to normal sound broad-
casts. A 0.01 pF condenser is wired from the output
sound valve anode (o carth already in the G.E.C. re-
ceiver. but this may be low in value and another should
be tried. I the trouble then persists, you should check
on the sctting of the interference limiter.

The hum on sound when the contrast is turned is due
to frame frequency breakthrough, and the above hiss
may be the line pulses breaking through in the same
way : this indicates an incorrect oscillator tuning setting,
and a carcful readjustment may cure the fault.  Faulty
H.T. line decoupling to the scund recciver can also be
responsible.

E.H.T. SUPPLY

I have rather an annoying Tault with my projection set,
which up fo the present | have heen unable to rectify.
Could you advise me as te what is likely to be the trouble ?
Following are the symptoms :

‘The picture kecps going out of focus and .at the same
time getting smaller or larger. The contrast control
has to be turned right down. This goes on somctimes all
* plop »* and cvery-
thing is all right.—L. Bennett (Sheffield, 2).

It would appear from your remarks that the fault lies
in the E.H.T. supply to the tube, as the variations in the
picture size and focus are charatteristic of this. The
E.H.T. in this recciver is derived from a R.F. oscillator
system, which in turn draws its own H.T. supply from

1 have tried a new
N37 sound output valve, but this does not cure the trouble. *
{ may add that a loud hum is caused when the contrast .
is turned clockwise to lighten the picture. I
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the normal power unit. A valve or component may be
failing in this oscillator, but it is also possible for a fault
on the normal H.T. line to lead to the effect. The
“rlop” you mention could be the result of a failing
electrolytic, and you should therefore check on all
smoothing condensers used throughout the set,

It 1s not easy to check the actual E.H.T. supply to this
receiver, as this is developing about 20 kV, but if you can
adapt an electrostatic meter or an instrument (drawing
only a microampere toad) you might check for variations
during the programme.

AY
FLY-BACK FAULT .

Having built a TV, I am puzzled by these faults.

The tube in use is a2 Brimar C12B with 10 kV on the
anode, modulation is push-pull to grid and gathode.

First, I cannot get rid of scanning lines visible at the
top of the screen on all dark pictures ; reducing brilliance
makes the picture too dark, and increasing contrast brings
up the lines again.

Secondly, flicker, or a scintillating effect on the whites.

Thirdly, is there a measurcd position for the focus coil,
or has this to be found by experiment ? I am using constant
current, i.e., focus coil in series with the sound output
transformer, and find that focus drifts towards the right
of the screen. Picture shift is operated electrically, both
horizontally and verticalty.—P. C. Whittingham (St.
Albans).

Scanning lines which appear at the top of the picture
are either due to extreme non-linearity, or are the result
of a foldover, the flyback time being incorrect. A
critical setting of the framehold control will sometimes
correct this fault, but generally an examination of the
frame sync separator circuit is necessary, as incorrect

values are chosen for the integrator and a time delay is’

occurring in the network. A * pip” sometimes leads
to this trouble if Miller timebases are being used on frame,
and the use of a cathode resistance in the oscillator stage
(about 1,000 ohms) will sometimes correct the fault.

Usually, the position of a focus magnet is not critical,
but generally the gap should be arranged to lic just in
front of the grid eclectrode of the tube. Uneven focus
in an energised type of coil may be due to an irregutar
gap or an actual fault in the iron used in the ring ; you
should try the magnet in the main H.T. line as an
experiment, as current drift in the output sound stage
may be responsible for the fault,

VCR97 FOCUS DRIFT

November issue, vide Mr. G. J. King, deals excellently
with magnetic tube focus and faults. 1 an very dis-
appointed that electrostatic focus was not included along
with magnetic.

1 built a Premier 6in. two years ago. I have had, most
fortunately, only focus trouble twice, which I have cor-
rected via resistors. Would like advice dealing with this.
—F. Brereton (Stoke-on-Trent).

Drift of focus with VCR97 tubes is generally due to
ageing of the tube itseif, and up to a point this is correct-
able by alteration of the resistances making up the focus
control and thc bleeder chain generally. A point is
reached, however, where such correction is no longer
possible, and the tube then has to be replaced.

H.T. FAILING

My 15in. tube set @nctioned satisfactorily until nine
months ago, when the E.H.T. transformer burned out.
This was replaced by a Westeht metal rectifier voltage
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tripling unit from line flyback. This- worked fairly well -
for a short time and then 1 was troubled with the following
faults : -

1. Fluctuation in briltiance and focus.

2, Stretched L.H. side on picture.

3. Erratic fluctuations in contrast and sound volume.

4. Distortion on sound (bass distortion).

5. Worsening of all faults except No. 2 which is now
stightly improved. .

6. Hum on sound only (similar to hum from open circuit
gram. pick-up, but not so loud).

I have checked for dry soldered joints, loose connections,
etc., also line output valve has been replaced (42 M.P.T).

I am wondering whether the trouble could arise from
some fault in the sound output valve.

Could you suggest the possible cause or some general
line of action ?—D. Hobson (Leighton Buzzard).

All the faults you mention have something in common ;
and the fault would, therefore, appear to be on the
common H.T. line feeding the receiver. A failing H.T.
rectifier or more likely on account of the hum on-sound,
a faulty electrolytic, is indicated. and you should con-
centrate on this line of approach rather than attempt to
examine individual stages.

E.H.T. RECTIFIER FAILING
For some time, until recently, after my set was switched
on the picture would gradually get darker. | used to turn

‘up the contrast to get the picture bright again. Then

someone would switch a light on in the flat and it would go
too bright. Eventually I used to switch a light on and
off when the picture began to fade, to bring it back to
norinal. Well, one night I could not get anything on the
tube at all. 1 tried switching on and off the set and lights,
but it made no difference. On one or two occasions before
when I did not get a picture when 1 switched on, 1 switched
off then on again, when the picture came on. However,
on this occasion | could get nothing only sound. I looked
over the line circuit checking voltages, resistances, efc.,
from the service shecet which 1 have. I drew a blank.
Everything appeared in order with the exception of the
E.H.T. which 1 had not a suitable voltmeter to test, so I
connected 100 M in series with a 0-1 miltiammeter from
tube anode to chassis, and after switching on the needle
did not move even slightly, which led me to believe the
E.H.T. wasn’t there. The whistle from the line output
transformer was quite audible.—L. Carron (Finchley).

It would appear from your remarks that (he E.H.T.
rectifier is failing ; this is a small EYSI valve lit from the
line flyback voltage, and you will find it mounted inside
the output transformer can. If you replace this, the
trouble will probably be cured. You should check on the
line output valve al the same time.

CHANGING LINE OUTPUT STAGE

1 have recently purchased a secondhand TV set.
Removing the chassis to clean the tube and cabinet I
was rather puzzled to find the line output valve was a
Cossor 61SPT. My friend happened to have the same model

. s0 I checked on his and found that the line output valve

was a Mazda 6P28. The set works very well and the line
output circuit does not seem to have been modified. [
would be very much obliged if you could give me an explana-
tion to this.—F. C. Banks (Chingford).

The Cossor 61SPT is a very similar valve to the 6128

and its use in your receiver is quite in order. There will
be no ifl effects from its use.
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“ VIEWMASTER " Valves,
specification, guaranteed
boxed, comprising 5 EF50,
1KT61, 1 EBC33. 1 EBS],
1 6P28, set of 12 £6/2/6 (post and
imsurance 2 -); * Tele-King" 16in.
HReceiver, complete set of 17 valves
ekact. to specification. £9/9/-; 6AMSE,
EF9l, 6F12, 2717, 7/6; EB91, GALS5,
676; 6V6G. 5Z4G. EBC33. MU14,
HT7. 6AT6. Pen 46, 1S5 1R5, 1T4,
3V4, 3S4. 1S4, 8/6; PZ30. PL38, 17/6;
6P25, 13/6; EY5), PL81, PL83. CCH35,

exact to
new  and
1 6P25,
2 6K25,

6F15; 6C9. 12/_: 6K8GT, CL33, PL33,
PL82, 10F9. JOLDI1. 10CI, 10P13,
11/-; N78, X78, 12AT7, PvY80, UCH42,
OL41, UBC41. 10/6; 25Z6GT, UY4l.
UF41, U281, U404, ECH42, DL35, 10/-;
ECL80, 'EF80, KT6l, 6SNTGT, GQ’TG,'
12QTGT. 12KTGT, 12K8GT, 9/6; UT8,
U50, 5Y3G, 80, 25L8GT, 35L6GT,

§0L6GT, 3524GT. 6V6GT, 9/-; EF39.
EF8. EF50, 7Y4, 7C5. 7B7, TH7, 7S7.
i/6; HVR2A, 6K7G, 6/3; all new and
toxed. Postage 4d. per valve extra.
READERS RADIO. 24 Colberg Place,
stamford Hill, London, N.16.

SPECIAL OFFER!
type 95 (same as type 62).

Indicator Units
Contains:

#in. Cathode Ray Tube type VCRO7.
16° SP61s. 2 EB34s, 2 LEA50s. A
100 K/c¢ crystal unit, a Muirhead
dial and drive. 12 wire-wound Dot

mcters. and a host of resistors, con-
densors and controls  Size 18in. x
12in. x 9%in., ideal for inexpensive T.V.
or Scope unil. Note lhe price. 69/6,
carriage paid, T.V. wall-mounting

Di-poles,  well-known manufacturer,
35/-; state your staiion.  All Coin-
ponents for the - Viewmaster =

available at eurrent prices. EHT
valve bases for HVR2, VU111, etc., 6d.
EHT top caps for above, 9d.
* Philips ' Neen Indicators, pencil
Lype, 100-500v, AC/DC, 5/-, Valves:
ali types at bargain prices, Write
for free list offering free Valves with

each order. SERVIO RADIO. 156/8,
Merton Rd.. Wimbledon, S.W.19.
(Phone: LIB. 6525.) -
PARKER'S Sheet Mctal Folding

Machine. heavy vice model, capucity
18 gauge M.S. x 2ft. wide;, Iloose
attachments for radio chassis making,

weight  22lb.:  price 42/6; attach-
ments. 1/6 per ft.. carriage 3/6.
Scnd for details, A. B. PARKER,

Whealcrofl Works, Wellinglon Street,
Batley. Yorks.

LOOK ' Special offer: Viewmaster
and Practical Televisor made up, in
working order. any channel, for £4
over list price of kit. Send for
details. FARRANT RADIO, 70,
Crescent Rd.. Stonehouse, Gilos.

ALL VIEWMASTER and wide-angle
Components; visual alignment of
receivers: many disposal components;

6V6G. 6SH7, EF50, 7/-; 4uF 1.500v
Blocks., 6/-; TMC 450v 16uF. 2/-;
8 + 8uF. 2/6; 4ul*. 1/6; etc.. etc.

RADIO TECHNIQUE,
Edinburgh, 3.

1953 RADIOGRAM CHASSIS, 5-vulve
superhet. World coverage, large
attractive station-named dial,
switched fidelity control. A.C. mains;
special ofter this mnonth. 11gns. View-
master. complete set of 12 valves us

78, Eyre Place,

RATES : 4/- per lilne or part
thereof, avérage five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must  be prepald
and addressed to Advertisement
Manager, “ Practical Television,”
Tower House, Nouthampton St.,
sStrand, London, W.C.2.

Practical Television Classified Advertisements

|

HANNEY OF BATH offers:—All com- |

ponents for the Magnaview, Che very
latest T.V. described in the DooOK
* Large, Screen T.V. for the Home
Constructor.”” issued by the makers
of Brimar Valves tget your copy
direct from Brimar, piease).
Detailed price list from us, giving
resistor kit, T.C.C. condenser Kil,
chassis. Allen Wide Angle com-
ponents, Brimar Valves and Tubes.
cte. Wide Angle Viewmaster, all
the special T.C.C. condensers In
stock. Allen wide angle componcents

381
MULTIPOLAR TV Aerial. This
amazing new aerial will provide
high pain on all TV channels with
a remarkable reduction in interfer-
ence and short-term fading. One of

these aerials is now in use at the
Northern Ireland factoty of a well-
known radio manufacturer. See
November Practical, TELEVISION, or
send stamp for further details. Full
constructional data. 5/-. Ulira-Low-
Noise Pre-Amplifier Kits still ‘avail-

! able. Valve bargains: 6AKS5. b6KS,
EF91, FW4/500. 9/6; 6X4, I12ATT.
ECL#0. U78. 10/6; 6J6, 6SN7, 11/6:
185BT, 185BTA. X78 _ TH22C, 12:6;
12AU7, 6CHé6. 14/6; U37, RI16, 16/6:
¢CD6. 25/-; 6BAG6. 807, 8
6AL5. 1T4, 7/6; 1L1, EFG:

(see below!. Teleking, complete set |
of Allen Chassis, 7¢/-; T.C.C. Con-
denser Kit. £7/4/3; Coils, TK1. 3/-;
TK2/3/4/5/8/9 all 5/- each;, TK§.
7/6; TK7, 13/-; SC312. 22/6; AT310.
30/-; OP117. 9/-; BT314. 15/~ Wide
Angle 1tems (see below). Allen Wide
Angle ecomponents, 10.308, 50/-:
FO.305. 21/-; DC.300, 42/-; FC.302,
35/-; GL.16 and GL.18, 19/. each.
Standard Viewmaster, all genuine

compenents ex-stock. Complete Kit,
less valves and tube. £31 for in easy
stages as per our list). W.B Chassis.

Sound/Vision or Powerpack. 18/6
each; WB.103, 42/-; WB.103A, 52/6;
WB.104, 15'6; WB.106. 25/6; WB.107,
32/6; WB.108, 33/3; WB.109. 22/6;

WB.110. 10/- WB.111, 5/9 W.112/9in,,
21/ W.B.112/12in., 21/6. W.B.
Chassis Conversion Kit, 35 -; W.B.300
pre-amp Chassis. 17/6. Westinghouse
Rectifiers. 36EHT100, 29/5; 36EHTS50.
26/1; 36EHT45. 23/8; 14A86,
14D36. 11/7; W.X.3 and W.X6, 3/9
each. T.C.C. Condenser Kit, £7/8/6;
Morganite Resistors. 35/6; type Q
Pots. 5/- each: 6 Colvern Pots, Kit.
22/6; L707 Connector, 8/9; Weurite
Coils, with LY. L'don, 22/-i Wenvoe
and Pontop Pike, 28/-; H. Moss.
B’ham and K-O-S. 30/-. Send 6d.
stamp for our comprehensive lists
giving details of Magnaview, Tele-
king. Viewmaster (Std. and Wide
Angle). W.W. T.V. S'het. P.W. Auto-
gram. P.W. Tape Recorder. P.W.
Electronic ©Organ. High-speed Faultl
Finder: A.C. Band-pass 3, etc., elc.
Please add 9d. postage on orders
under £2. L. F. HANNEY. 77. Lower
Bristel Road, Bath. tTel.. 3811.)

Business: any investigation. Partics.
M. COLLINSON. 3, Horse Market,
Middleton in Teesdale. Durham.

PARTIALLY COMPLETED Premier
Magnetic London Televisor: all com-
ponents except tube: 2ear  £15.
GAMMON. 51b, Earls Av.. Folkestone.

WINWOOD FOR
cable. standard

VALUE. Co-ax.
iin.. 70/30 ohms,
9/. doz. yds, 67/6 per 100 vds.;
Heater Trans., 6.3v at 1.5 amp 7/6,
3 amp 11/6; Mains Trans.. 350-0-350.
6v. 5v, 4v,*4v, 80mu. 22/6; I.F. Truns..

20/4; |

6L7. 6N7, 6AG53. 5 6; 1
2/3; EA30. 1/9. Postage 94. on orders
under £2. ELECTRAD RADIO, 69,
High St.. Belfast. N.I. o
BARGAINS. —Indicators with CRT
and 6 valves. new cond. £3 (carr.
pd.}+. Cased Chassis, with 5oc. power
pack and 6 valves. 50/-; 2/CVI181
{Eng. 6SN7s), 1/EF30, 1 EA50, on small
chassis, 25/-; I.F. amp., 16.5mcs, with
7/SP61, 1/EAS0, 27/6; Meters. 2in.
n. 5ma, or 100ma. 8/-; R1355s, 35/-;
RF24, 21/-, together, 50/- f(carr.
eithes 6/-)}; Muirhead Dials, as RF26,
8/6; 1FTs, new, canned, 10/13mecs,
1/6; Tmes (R1355). 1/6; or diode IFT,
2/-. Many more bargains, especially
Valves. List for 1id. s.a.e. ‘Terms:
cash with order: immediate delivery;
post extra. ] . BENSON, 308,
Rathbone Rd.. Liverpool. 13.

VALVES, 6J6. 12AT7, 10/-; EF91, 1/6;
6C4. EF92, EACY91. D77, 6/6. SKILL-
MAN. Frunchise St., Weymouth.
VIEWMASTER {Londony, 12in.
Mazda. Console cabinet: working.
Box No. 142, c¢/o Pracricar  TELE-
VISION. o

SCANCO and all Components. Fly-

back Line Trans. S.T.114 7-10 k.V.
width and Linearity Controls, Circuit

available. Line Output Trans.
Sl Al Focus Coils S.T.8, S.T.28,
S.T.18 Deflector Assembly S.TY.R.,
S.T.19, S.T.24. S.AE. f{or lists.
A. & J. B.. 32, Cedars Rd.. Bedding-
ton. Croydon. Surr

YOUR ENQUIRY, P.C. to ROWAT,
©Sunrae.”” Headley Rd.. Bishops-
worth. Bristol; price, etc.. return:
Radio and TV components various.
sciled. perfect, half-cost; save money!
C.W.0O., post free over 5/-
COMPLETE TV Prcmier Kit. VCRY7,
London. guaranteed,
BALDERSTONE. 51,
Rd.. Richmond, Surrey.
50 SECONDHAND Televisions always
for sale: famous makes. TOMLINS,
127. Brockley Rise, Forest Hill, S.E.23.
'FOR. 5497.)

IF YOU REPAIR T/V SETS, send 4d.

£16. G.
Gainsborough

stamps for our Spares Manual:
DIRECT TV REPLACEMENTS,
Dept. P.W.. 134-136. Lewisham Way.
New Cross. S.E.14. (TIDeway 3696.)
TELEVISION.—PT S'het TV Coilset,
62/6; Cored Formers, 2/3 ea. BEL,

Marlborough Yard. N.19. (ARC. 5078.)

MAZDA CRM123 for sale. litile used.
still under guarantee. Box No. 144,
c/o Pracricat. TELE\ISION.

WINDSOR 30A Oscilloscope, little
used. very good condition; 47A Port-
able Valve Tester: latest Adaptors
and Charts. neither damaged nor
marked. £25 each or an oifer
CAINE RADIO. Petworth. Sussex.

WANTED

NEW VALVES WANTED, small or
quantities. 6K8, 6V6, D0HZ4,
1S5, FW4 500, 6Q7. 12K8, 80,
. FBC33. 384, etc., etc. Prompt
cash. WM. CARVIS, 103. North
Street. Leads, 7.

specified. £6/4/6; incl.  tux, Dpost.|465 Kes. 9/6 pr..  Yyana ' 40-watt
registration. Viewmuaster Coils, | Soldering  Iron.  16/9; Doorrod "’
coinplete set incl. choke, London. | Aerial. 22/6; Valves. EF91 7/9, EB91
15/6; other areas. 17/6. Co-axial | 6/9; quality Radiogram Chassis, 3-
Cable. stnd. 80 ohms, iin., 8/6 doz. | waveband, complete with valves and
yds.. any length cut. Valves, EYS5I, | spkr.. £12, carriage 5/-. WINWQOD.
10/6; EFol. 8/6; EB9l. 7 -; KT6l.| 12, Carnarvon Road, Leyion. E.10.
9/6; 6V6. oF6. 6X5 52Z4. 5U4, Uld, | (Mail only.s N

6Q7., 35L6. 35Z4. 12K7. 12K8, 12Q7. | oA . . .
251.6. 6AKS5, 6AT6, EF80. 8/ euch: BARGAIN, Viewmasier Television.
6K7G, 4 for 19/6. Non-mag, P.M. | Midland model. less cabinel: needs
Speaker. 6}in., 12/6; 10in.. 19/6. | adjusting: good condition: any offers?
T-R.F. Coils with rcac., 7/6 pair. | Box No. 143, ¢/0 Pracrical TELEVISION.
I'F. Trans.. 465 Kes. 9/6  bair.

V/Cntrls.. all values, 3,-; SP/sw.| VIEWMASTER KITS, new specified
473. New lists; s.a.e RADIO U.’\I-| parts, any area, less speaker focus
LIMITED. Eln Rd.. London, E.17.| ring. £24/10/-; assembled. £28.
{Phone: KEY. 4813.) |BET’1$. 53, Mirfield Grove, Hul!
Plessey E.H.T. Concentric Conncctors |

comprechensive  range  of

YHE
'l connectors manufactured by The Plessey Co., Ltd., i
1ford, Essex, is now described in a brochure, ;w.nlablq to 1
in size, and possessing high

manulacturers.  Small

_Publlshed on the 2nd of each month by GEORGE NE

rinted in Eugland by W. S
P‘xORDO.\l & GOTCH (Ajsia). LTD.
one y“ar :

South Africa @ C
Inland and Abrozd 13s. 6d. (Canada 33s8.).

E.H.T. concentric

WNES, LIMITED. Tower House, S

: & & Street, London, W.10.
PEAIGHT & SONS, LTD.. Bymoor B NS "ACENCY, LD, Subscripsl

Registered at the General Fo

outhampton Street, Strand, London. W.C. 1
Sole Agents for Australia and New Zealand
on rate including postage. lor

st Oifce for the Canadian Magazine FPost.

QUERIES COUPON
This Coupon is available untii January 2lst, 1953 and
must accompany all Queries.
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—THE MODERN BOOK C0.—

Radio Engineers’ Servicing Manual.

January,_195.f_5.

VALVES
ALL GUARANTEED
24 HOURS SERY

'l 1UAMP 5 -

by Molloy (ed.). 42s. Od.. postage 9d. y : . o
Television  Engineers' S¢ r\\'l--inu KELEVISION and ?)’II‘)SL?, 2% gg‘gf %ée §§i7 1§6
Manual. bv Molloy (ed.). 42s. Od.. . o
postage 9d. | Dlo COURSES o || M 48 Suren 48 ou 9/6
TH4 6V6 G

TV Fault Finding led b Radi o D =
Conttructor 5 B postass GET A CERTIFICATE ! || w8 &% 138 Yo oa

6
The Oscilloscone Book. by E. —DET18. 5..,=J'_.W;1.500 28 ___

rr——— —

_CV63 6 -
A

e e

384 PRACTICAL TELEVISION
Come to CLASSIC for
“THE VIEWMASTER"
! Not just *The Television Specialists’ but the
“ VIEWMASTER SPECIALISTS *
We are the boys, we have the goods, and we

supply all Television Areas daily.
[ SEND FOR OUR LISTS TODAY !'!
VIEWMASTER Components for Cash — £32
l Can also be bought Stage by Stage, or on available Hire L

Purchase Terms.
VIEWLIASTER COMPONENTS

WB 200 S V Chassis ... 18 6 TCC Condensers . £ 70
WB101 Chassis Sup- Morganite Rosistors £1 16 3
ports ... 80 Morganite Variable
WB102 TB and P Resistances , 90
Chassis B 18 8 Colvtern'ft,: (beéﬁ)t £1 20 0 K d dical
WB 103 Mains Trans- Westinghouse Recti- 3 ic iodi
BB L £ 20 fors a0 BT 00 21 9 5 For all your technical books and periodicals
WB 103A Auto Trans< Westing4hl‘)x|lse Recti- you need go no further than the nearest shop or
2 iers 4 3 e v , \ oy . . . .

T e R 2 126 w{::{;n}.,.,%u‘% Rectiz 2L ¢ : vookstall of W.H.S. Whilst it is not practicable to
Choke 6 flers 14 D36 .. 11 H H 8 2 P 1 - —
WB 105 Loudspéaker” £2° % 6 | Westinghouse Recti- maintain a big stocl\. of such books at every br'anch - the

' WB 300 Pre-Amplitier fiers WX.3 .. 8 9 | Daily Supply Secrvice from Head Office will quickly
chassis 17 6 Westinghouse Recti- . .
WB mn l-mme Trans” fiers WN.6 .. 3 9 | deliver the books you want to your local branch. We will

£1 5 6 Westinghouse R ctfs te . ) 5 8
Wi ine “Trans: 1o 6 fers 56 T 4 R o HLee gladly s;xpply lists of the ;tand.\rd :;orks ondarll')b sut'a)ect
former 2 Westinghouse Recti- relcome uirics Or S ts an ibrarians,
“BNB Scéanning . ngrém(}‘m N £ 46 and welcome inquir rom studen »
E = .
\N(F; 109 1" Focus Mag- 5 1 CP: w?)n S i 46 Y% Our Postal Service can send technical
net . £1 2 86 TCC Condenser Type books and periodicals to any address at
WB 119 Width  Con- CP55V0 76 Home or Overseas.
trol 100 TCC Condenser Meta] ¢
WB'111 Boost Choke . 59 pack CP47N . 36
WB 112 Tube Suppurc Wearite R.F. Choke .. 20 '
12in. .. £1 16 Bulgin Parts (com-
WH Conversion kit ... £115 0 plete set) ... 15 3 ml on
Wearite Coils, H M. Belling Lee Conn. | | ]
K'SHTS, W'V .. £1 8 0 Unit and Fuses .. 086

So ‘'Take it from here "’

by return of Post.

THE CLASSIC ELECTRICAL CO. LTD.
“THE HI-FI TELEVISION SPECIALISTS "
352/384 Lower Addiscombe Road. Croydon. Surrey. [*honc : dddizcombe 60G1/2

TECHNICAL BCOK SERVICE
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2

VALVES BY RETURN

16 4/8 GNT - EL.32 7'8

JGBGT  5/-|68C7 26 Fiot 10/6
1LD5 6/6]6SGT 8-IKTal 10 -
ILNG  6/6|6SH? 56 K163 7'6
1R5 9/-168Q7  9'6,KT65  10-
184 9/-|6SN7 10 6/KTWe3 7 -
185 9/-16SS7  T76l074 76
1T4 9/-|GUT 66 PEN46  7/6
1625 5'-16V6G 9-1QP25  4/8
2158G  4-|6X5GT  7.6|RK3: /-
255 9°-1719 36 RIST 4
28D7 2/6 |77 7 8{RR72 2/
2 3/-|7B8 6 6/SP4 76
/L6 11/6|7R? 76! SP41 3=
5/-|954 26/ SP6l 3/

10/-|9D2 56|TP2 g -
SOYBGT 7/6]12A6 7= U2l 106
5U1G 9/- 11275 5'8! 004 9/~
5Y3'52% 8/6(128G7  5'-|VRal /6
6ACT  7/8(128HT  &§/6| VR53 6
6B8 7=1138L7 716 VR5Y /6
6F? 8/6| A915 5 6{ VRG> '6
g 5-|ARPI2 5-|VRGA =R-
6GOGT  9/-{CV6 2'6 VRGS 3
G 5/-| D1 z's’vmn 2'g
6J5GT 5/ ELI48 28| VRIS0 10 -
i 10-|EASO  28jVSII0 7.6
6J1G  7/6|EF36 6'-| VT62 5 -
6K6 8/6|EF50  6'6[VU30 106
6K7G  €/8|/EF31  46lvuin 8
6K8G  11-|EF9l  10.- VUI2A 3/8
6L6CG 126|EK32  66/VUI3 374§

All the above are Boxed and Tested and
CArTY my guarantee.
Money back if dis<atisfied,
Fiease include a [qma’l amount for

pos
MAIL ORDER ONLY

E. MINETT (p.T)

VALVE SPECIALIST

54, RETREAT STREET,
“’OL\FRHA'\‘II"I(D'\.

ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,
WIRE, ANGLE, CHANNEL, TEE

3000 STANDARD STOCK SIZES

H. ROLLET & CO., LTD.

6, CHESHAM PLACE, LONDONM,S.W.1.
SLOane 3443

Works :
76, ROSEBERY AVE., LONDON, E.C.1.
Brarches at Liverpool, Manchester,

Birmingham.
** No Quantity too Small **

-_—--
e\

S.E. LONDON CONSTRUCTORS
We hold good stocks of new and
guaranteed
COMPONENTS AND VALVES
Rewinds, loudspeaker repairs, com-
munication and TV. receiver align-
ment, etc.

GLYNDON RADIO SERVICE,

68, Wellington St., Woolwich.
WO0O0 27439.
VIEWMASTER

Exact spéciﬁed parts at Shopping List
prices by return post. H.M., Wenvoe
and Scottish. Also valves and tubes.

H.G. RADIO ELECTRICAL CO.

"Phone : Springfield 2369. Estb. 25 years

Ti1/53

1350, Stratford Rd., Birmingham, 28 .

YOU
can hecome
a well-paid

RADIO
ENGINEER

Our Home-Study Courses in
Radio, Television and Mathe-
matics are a proved success.
‘We train men to earn good
money in their spare time,
start businesses of their own,
or get bigger salaries. Post

coupon for free details.

T. & C. RADIO COLLECE

=== Lost inunsealed envelope, 11d. postage e
To: T. & C. RADIO COLLEGE,
36, Northfield Road,"*
Ringwood, Hants.
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The new ARMSTRONG

Television Chassis Model T.V.I5

incorporating a 12in. C.R.T., is now available (or distribution

The solder for all

HOME TELEVISIO

CONSTRUCTOR SETS

Designers of 1elevision constructor
scts know that the efficiency of
their equipment depends on the
solder used by the constructor— ER“H
that’s why they recommend Ersin

Muliicore for l.rm.ll\lu»frcc, waste- /’z&\_‘(/ 120?@

free soldering. Ersin Multicore, the JF;RICE

only solder containing three cores “n \.. .

of extru-active, non-corrosive Ersin iy 53 Guineas
TAX PAID

¥tux, is obtainable from all leading
radic shops. Ask for Cat. Ref
C.16018, 18 S W.G. 6040 High
Tin Television and Radio Alloy.
The size 1 Carton contains 47 feet
of solder, costs 5/-.

I} Alco availahle in o beantifolly seneered two-toned walnui
CONSOLE CABINET. 63 GUINEAS Tax Faid.
Insialled Niee.

- - Comprehensive Muainteaance Service available.
E [‘ s l n M u |t I c 0 re so | d e r i Please send for Radiogram and T.V. list. post free.
ARMSTRONG WIRELESS & TELEVISION CO., LTD,,

In case of difficuity in obraining supplies, please write 10!
MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS WARLTERSlzgs&nﬁohﬂﬂﬁﬂ% ,LJONDON' N
AVE. HEMEL HEMPSTEAD, HERTS. ¢ Boxmoor 3636 (3 lines). 3 T

Radio G200 Announces | IRANS[“HMEHS
yawves. in. wattir x| COMPACT T.V. ‘

956, €H6, I12HE : 2t §/6 : 6K7G, 125H7, FOR ALL PURPOSES
4Di. 671G ; at /9 1 65K7gr. 125C7.
125R7, VY2 6USG, EC52, U78, 12517
i ac 8/6 . 12SN7—B36, 7B7, 7CS5. 7Ce

SINGLY OR IN QUANTITIES

FROM OUR STANDARD RANGE

OR TO YOUR SPECIFHICATIONS
GOOD DELIVERIES |
REASONABLE PRICES l

We have also a deparunent for

7H7, 7R7. 7Y4, (54, 1T4. 3A4, €XGet
6SL7. DH77. W77 3SLégt, SOL6gt, 25L641.
35Z4pr ;. at 9/6: [R5, IS5, 354, 3Q4,
N8, D77, 6ALS, éVért, 6F6G, 6C6 606

t’ 6U4gt, 6N7, 12AT7, 12AU7. 12AX7, rewinds giving you a 24-hour
! &CH6, €BG6, X78, €CDé, KT8I, 243, service znd a better job. Flease
L' 6B4g . ar 10/&: 6KS8grt, 12K8gt, X76, ‘ label ail burnt-outs with your name
:‘; SU46, CV2. and address when Cespatching.
X" Viewmaster and  Teleking Components. \ P HOWORTH ‘
ol ARTHUR_ HOILE The now .glnouq ' New 1338 Cm\ex— i = (Dept. P.T.)
. sion 3 es vou L0 construct - b

\ 35, Union, Street, Maidstone, Kent, rey’nmkaf‘l’: bnmpart sell-conta | 51, POLLARD LANE, BRADFORD

Fhone : 2812 felevisor @ Sound. Vision, Time b | Tel. : 37030
P a . Speaker and power pack on on | =
| ha

s without the use of any e»
B [Television, Radio, | | Bt Mo | NUTS, BOLTS, SCREWS
> \\eumex pplvl Sﬁrevu £ v}loris:régl ANB WASHERS

1 2 e makers’ vases, complete v
lip(hqu"l e /\lhINEIS 45~ ALL CABMII M PLATED
A =A% 44 b ENDICATOR UNIT 1824 Contamme SET 305 (Size 2BA) Ass -nvimwm sl holts itom
N T I VCE517 (6 in. C.R T). 4 SP6L's, 3 EFSU's, S G T lene ulait s, s Piuacle
4, l “ l l RUA4G, dozens ol resistors, condensere | wts, donbie snehar ns lock 1 labn
3 Ji 4 4 ele., 9 WW pots these contain many washers, Al ost yaond Avewue Cortems, 200
of the additional tomp(;n@ms required Pieces, /6, plus | post
for our copversion, or for ‘Scope con- SET 306 (Size 4BA ARron ten \me\- e huifes from
ANY SIZE OR FINISH | straction. 79 6 in original iases. We Pt Do Jong, wath g NI TR NTT I.Mu
can ‘upp]y a few slightly store soiled pote, el gdain washo \n net praol. Average
CALL OR SEND DRAWINGS i Coutents 00 Fieces, 7.6, 1 110 st
SET 307 (Size BBA). Awnort

we Fronn gin ! in

FOR QUOTATIONS

B. KOSKIE

72-76, Leather Lane,
14 Holborn, E.C1
s Phone : HOLborn 4177

veande e, fhok

Tongr, wilh plain hex. n B
prool warhere and plain w L AN st yanl,
) h Averare Contenls 350 Pieces, 776, plus |1l nost.
b By pest. wli-freight or ship, wwgwhere he o,

9 CAULDWELL STREET, s esto

Ali sels well packed i compagtmenled hoyes.

LA L) BERNARD F. WADE LTD.

{Phone: 5568) ILKLEY, YORKS, ENGLAND

Tel @ Mkiey 1767,
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Giving “home constructors”

everything they look for!

16 INCH LONG LIFE METAL C.R. TUBES
TYPE T.901

First metal tube in Great Britain and still first in performance
ever since its introduction by ‘ ENcLisH ELECTRIC® . . .
* Tele-King ’ and ¢ Magnaview ’ circuits and View-Master ”
conversion circuit are built around it! The designer’s
choice for “professional ” results.

Magnetic, focus and deflection (70° angle). Almost flat
face-plate. Wide angle scanning. Picture focussing over
whole of screen area. Fitted ion trap. Length 174",

YOUR LOCAL DEALER WILL GLADLY SUPRLY FULL PARTICULARS, OR WRITE

THE ENGLISH ELECTRIC comprany LIMITED, TELEVISION DEPT., QUEENS HOUSE, KINGSWAY, LONDON, W.C.2.
v




