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for the new

valves,

T.V. recelver-

signals.
ments only,

4} x 2} x 2in,
£2.19.6.

V. - CONVERTER

stations, complete with 2
Frequency can be
set to any channel.within
the 186-196 Me/s band. IF.
will work into any exisblng

68 Mcjs. Input arranged for
80 as RF

80 ohm feeder. K
amplifier, BCC8l as Incal
oscillator and mixer. The
gain of the first stage, RI‘
amplifier 10DB, i

Simple

ments required for $rim-
ming. Will work into any
T.R.F. or superhet.

comrhercial

between

unwanted
¥ adjust-

no Iinstru-

Size
E. &P 2/8,

BOTH GENERATORS GUARANTEED FOR I2 MONTHS

COMPLETELY BUILT SIGNAL GENERATOR
Coverage 120 Kc/s-320 Ke/fs, 300 Ke/s-800 Ke/s, 800 Kc/s-2.75 Mc/s,
2.75 Mc/s-8.5 Mc/s, 8.5 Mc/s-256 Mc/s, 17 Mc/s-50 M¢/s, 25.5 Mc/s-756
Mejs. Metal case 10 x 63 x 44in. . Siz6 of scale 61 X 34n., 2 valves
and rectifier. A.C. mains 230-250 v. Internal modutation of 400
¢.p.5. to a depth of 30 per cent., modulated or unmodulated, R.F.
output continuously variable 100 milli volts. C.W. and mod. .
switeh, variable A.F. output and moving coil output meter.
Black crackie finished case and white panel. Accuracy plus or

‘mmus 207 £4/19/8, or 84/- depesit and 3 monthly pdymenbs 25i-.
P. &

P. 4/- extra.
PERMEABILITY TUNED T.V. UNIT

Input ‘300 ohm balanced line, coverage 54 Mc/s—89 Mc/s and 174
Me/s-—217 Mc/s. Vision LF 45 Mc/s, sound 40.5 Mejs. Uses
6AKS RF valve, 6AKS5 as mixer, and §C4 oscillator. Provision for
auto-gain contrél. Dimensions 9in.” wide, 683in. deep, 4in. high,
fin. blank scale. Width including scale-overlap 14in. ‘Four stages
permeability tuned. Complete-with 3 valves. P. & P. 8- £2.19.6.
Used Mazda C.R,M, 123 (atlmdL heater, short aluminised.
Complete with rubber mask. Elac P.M. focus umt scan coils,
low line, low frame and frame O;P trans., £5.10,0, P. & P.7/6.
USED gin, TUBE 22/14C with lon burn, 17/8. Post ald

Mazda CRM 924, used with heater cathode short, guaranteed for
3 months. P. & P. 7/6. £2.17.6.

Used Mullard 9in. tube 22/16 & 17 ion burn. 25/ post paJd

- 40 watt Fluorescent kit A.C. mains 230/240° Comptising. choke,
power-tactor condensu i 2 tube holders, starter, and starter-
holder. P. & P. 3/~

20 watt A.C.or D, C 2()0/250\7 Fluorescent kit, comprising trough
in white stove enamel, 2 tube holders, starter, starter-holder
and barreter. P. & P.1/6. 12/6.

‘Three specd automatic changer hy a very famous manufac-
wurer, current model. Will take 7in., 10in. or 12in. records
mixed. Turnover crystal head.

VERY LIMITED QUANTITY.

A.C. Mains 200/250. £7.19.6. P. & P. 4/6.

Line and E.H,T. Transformer. 9kV, Ferrocart core. EY31 heater
winding, complete with scan coils and Ir‘ame output transformer
and line and width control. £2.5.0. P. 3i-.

As above but complete with line and frame blocking trans-
formers, 5 henry 250 mA, hoke 100 mfd. and 150 mifd. 350 wke.,

380 mA. A.C. ripple. £2.19.6. P. & P. 3/-.

Standard wave-change swnlchos. 4~ pole 3-way, 1/9: 5-pole
3-way, 1/9; 3-pole 3-way, 1/9 ; 9-pole 3-way, 3/8.: Miniature
type, long spindle 3-pole 4-way, 4-pole 3-way and 3" -pole 2-way,
2/6 each. 2 pole 1l-way twin waler, 5/-; l-pole 12-way single
wafer, 5/-. 51 N

3d,
Senter C(,ll RMQB 300 mA. 250
USED melal rectifier, 250 v. 150 mA, 6.
ATV, energised Giin. 5poaher with O/F Trans,, field
S, B.eqmres minimum 150 mA. to ener; "150 maximum
ouuent 250 mA. 9/6. P. & P. 2/6.
. 2/6P .ME 6iin. with O/P Trans., 440 ohms field, 10/8
plus

(,oml)med 12m. Mask and Esecuteheon in lightly tinted pers-

pex. New aspect, edged in bl‘own. Fits on front of cabinet. 12/6.
As above for 15in. tube,

R &LV COMPONENTS (ACTON) L1D.

23 HIGH STREET, ACTON, LONDON, W.3
(UXBRIDGE ROAD) Teleghone: AGOrn 5901 :

I I)rop thro’ 350-0-350 v. 70 ma.,

Valve 1lolders, moulded ocbal 8 mfd., 500v. wke., wire ends 2/¢
Mazda -and loctal, '7d. .each. | 8 mfd., 350 v. wkg., tag ends 1/6
Paxolin, octal azda and 50mid,, 25 v. wke., wire ends 1/9
loc al, 4d. each. Moulded | 100 mid., 450 v., wWkg., 280
BTG, B8A and B9A, 7d. each. o AL rmme . ..3/11
BiG moulded with screenmg 150 mid., 350 v. wkg., 280
car, 1/8 each, mA.. A.C.ripple ... ... 4/8
32 mfd., 350wkg - we 2051 100200 mid.. 275 wkg. ... %/6
16 24, 350 wkeg. v & 16*16 mid., 350 wke, .. 38
mfd., 200 wke. . 1/3 | 50 mid., wkg, .. .. 1/9
40 mfd., 450 wkg. ... . 3/8 65 mid.. 220 wkg, Y
1628 mid., 500 wke. ... .. 4/6 | 8 mfd., 150 wkg. 16
1616 mid., 500 wkg, . 519 | 60+1C0 mifd.. 280 7/6
1616 mfd., 450 wke. .. 319 | 50 mfd., 12 WEE. o .11d
3232 mfd., 350 wkg' ... 4/- 1’50 mfd., 50 wkg. .. 1/19
26 mid., 25 wkg ..11d | Miniature wire ends
250 mfd., 12 v, wke. ... L 1- mou]ded 100 pf., 500 pf..
16 mifd., 500 wke. . 3/3 and 001, ea.

PATTERN GENERATORv
40 70 Mc/s direct calibration, checks frame and line time base,
freguency and linearity, vision channet alignment, sound chanhel
and sound rejection circuits and vision channel band width.
Sitver plated coils, black crackle finished case 10 x-61 x 41in. and
white front panel. A.C. mains 200,250 voits. This instrument will
align any T.V. receiver, accuracy plus or minus 1. Cash price
53;;;1‘3 .8 or 29/~ deposit and 3 monthly payments of £1. P. & P. 4/

Line or Framé Oscillator BloeKing’ 'I‘mnsformers, 4/6 each,
Smoetking Choke, 250 mA., 5 henry, 8/6; 250 mA.~ 0 henry, 10/6;
Wide Angle P.M. Focus Unit, Vernior adj., state tube, 15/-.
lon Traps for Mullard or English Electric t;ubes 5/-. Post paid.
T.V. €oils, mounlded former, iron cored, wound for rewinding
PUrpOSes only Ali-cen 13in. x jin., 1/- each : 2 iron-cores Ali-
can, 2§in. X iin., 1/6 each.
Dubilier .001 10kV. workmg, 3/6.
Primary, 200-250v. P. & P. %/,
300-0-300, 100 mA., 6 v, 3amp., 5 v. 2amp., 22/6,

6 v.2.5amp., 5v. 2 amp., 14/6¢
Drop thro’ 250-0-250 v. 80 mA.., &v. 3 amp., 5 v, 2amp., 14/6
280-0-280, dmp through, 80 nic}’ 6 v. 3 amp., 5 v. 2 amp., 14/6.

1 Gvaamp 4v.laam.,

Drop thre® 270-0-270 60 mA., 6 v. 3 amp., 11/ Bio 2
250 v, 350 mA., 6.3v. 44a., thceZv 23 -19/6
Semi-;hroudul drop- throuu'h 380-0-380 120 mA:, 6 3 ¥, 3 amp
5v.2amp., 25/-.
. Input 200/250, H,T. 500 v., 250 mA., 6 v, 4 a., twice

19/
250-0 250,60mA 6.3v.1.52.,0-5-6 3v L5a., 10/8.
‘Auto Trans, Inpub 200/250. H. 0 v. 350 mA. Sepsrate L. T 9
6.3v. 72..6.3v.1+amp., 5v.3am 25, P. &P, k
Heater Tx'ansfox mer, Pri 230/250

H =, -,
Input 210, 230, 240. Sec. 350-0-350 100 mA., ith’separa
heater transt‘mmer. Pri, 210, 220, 230, 240. Sec. 6.3 v. 2 amy,
8.3 v v. 6 amp., and 5 v, 2 amp., . 5[

3 al 30/-. P.&P
50-0 350’75mA.,6 3v.3a.tap,4v.6.3v.1a.. 13/
500-0-500125 mA.,4v.C.T.48.,4v.C.T. 4a V. CT 253.,2'7/6
500-0-500250mA.,4v C.T.5a., 4v. O.T.5a., 4 V. 4
Chassis mounting or drop~th10. Pri 1{0/950 v %0
250mA, 8,3 v. 7amp. 6.3 v. 0.5 amp., 5 v. C.T. Ooa,mp 4
4 amp., 32/6. P. &.P. 3/6.

R.F. E.X, T, Oscillator Coil. 6-9 Kv. with EY51 rectifier winding,
and circuit diagram, 15/-.
As above, but compléte with 6V6, EYﬁl and associaned resistors
and condensers. Circult diagram, 378,

A's above, but complete with line O. P tramformer scan coils
and frame O.P. transformer, £2.19.8. & P.

Polishing Atmchment for electric drilis. §in, spmdle chrom-
jum plated Bin. brush, 3 polishing cloths and one sheepskin
mob mounted on a 3in. rubber cup. Post & pkg. 1’6 12/6. Spare
sheepskin mops, 2/6 each

Used AC mains 200,?50 volts, 4 valve plus metal vectifior,
medium wave superhet in polﬂhed walnub cabinetb, size 14 x 9} x
Tin.. complete with valves 6KS, 6Q7 and 616, 6iin. PM
speaker, Fully guaranteed., P. &P 7/6 £3.15.0.

Where cost and_packing chmqe is not stated, please add l/é 'up {o 10
3/~ up to &1 and 2/6 wp to £2. All enquiries S.4.E. Lists 5d. each,

00 crm o o




The
LATEST EDITION

has

272 Pages
of VALVE and
TELETUBE DATA

MARNUAL

Brimistors section.

SUMMARY OF CONTENTS
Valve ratings and base connection
symbols.

Classified lists of nearly 300 vaives,
teletubes and selenium rectifiers.!

Germanium diode section including
ratings in various circuits.

f'RfUJTRY Raggwengineering formulae and
= circuits.
5 SPEC,AL § Brimarize section. Valves and
[ teletubes.
CaM?ONEH? Up-to-date substitution list of

Send 5/- for your copy to: Publicity Dept.

American types.
Equivalents and C.V. numbers.
Details of Trustworthy types.
Valuable information on Transistors.

Srandard Telephores and Cables Limired FOOTSCRAY SIDCUP KENT Footscray 3333

THE HANDSOME ‘- ROTHESAY " CABINET

 Absolutely rigid construction with
iin. finest laminated woods,
veneered in walnut, polished Light,
mediam ov dark shade. Fitted
zold anodised spealker grille.
C.R.T. aperture frame is detach-
able, supplied to order to suit any
size tube,
Outside dim. 34in. high, 21%in
wide, 21jin. deep. Inside 1Bfin
1 wizclle;,‘lggin. deep. Size of top 22iin.
X in.
LASKRY’S PRICE ° 9 &) 19 D 6
Carriage 15/- extra. With full length
doors, £14.9.6.
Available on H.P. terms.

“THE UNIVERTER”—FOR BAND
CONVERSION OF BAND | RECEIVERS

Gend for this new book just publisned, giving full
details of a new Band II[ Converter toranyv TV receiver,
home constructed or factory made. All components
and valves in stock, prices on request. Also
available as a complete unit. Uses two 6AMS, one
12ATT. one 6X4. Contains its own power supplies.
THE BOOK. containing full ¢ it diagram, wiring
insteuctions and component lists, 3'6 post [ree.

CHANNEL
TV.
TUNER

A S ORI .
TN MULTI-TEST METERS
Famous make. Covers Bands I and 1.000 ohms o 1t
1. €omplete with valves EF80 and I ]
ECC8L. Ceramic valveholders, finest micro-amp.. in. AC'DC
quality components, precision made. 000 v. 01 amp., 11
Switch and fine tuning. LF. output switched ranges ; 100.000-
90-25 Mcis. Freq. coverage 50-8’7.75t ohms and 1 meg., also
Mc's and 175.75-245.75 Mc's. Supplied decibel range. In wood
wibh full details and circuit diagram. gfg;gé’)‘g case (§ Kséé‘g"‘-
LASKY'S PRICE / : Ay -
Post 3/6. 89/6 et BT /
BATTERY 6d. TEST LEADS, 3/6.

Knobs, 2/9 extra. o

) VTRON BAND 111 NVITR-
R COLL SET.—For use with T.R.F.
and superhet Band I receivers. Uses
two Z719. Circait, practical wiring
diagram, alignments. full detaiis
with cach set. 15/-. Post 1/6.

S
LASKY'S (HARROW RD.) LTD,
370, HARROW ROAD, PADDINGTON, W.9.
Telephone: CUNningham 1979-7214.

42, TOTTENHAM COURT ROAD, W.1,

Telephone: MUSeum 2605.
Open 21l day Saturday. Half Day : Thursday. ALL
MALL OBDERS TO HARROW ROAD, PLEASE.

MAXERS’ SURPLUS
COMPONENT

BARGAINS

WiIDE ANGLE 38 mm.
Line L.H.T, frans., ferrox-

cube core. 8-16 XV ... 25/~
Scanning Coils, low im

line and frame .. 256/
Frarme Output Transforiner 10/8
Scanninz Coils low imp. line

and frame .. 198
Trame or line bhlocking osc.

transformer ... .. 4l8
Focus Magnets Ferrox-dure ... 25/-
P.M. Focus Magnets, lron

Cored .. 19/6
Duomag Focalisers .. 29/8
300 m/a. Smoothing chokes ... 1B/-
Blectromagnetic focus coll.

with combined scan coils ... 25/-

STANDARD 35 mm,

Line Output Transformers.

No E.H.T. ... 12/8
Line Output Transformers

69 kV. E.HT. and 6.3v.

winding. Ferrox-cube .. 18/6
Seanning coils. Low imp. line

and frame . ... 12/6
Ditto by Igranic ... 14/6
Frame ot line blocking oscil-

lator transformer ... .. 48
F¥rame output transformer ... /6
Focus Magness @

Without Vernier 12/6

with Vernier .. .. 178
Focus Colls. Electro-

magnetic .. 12/18
200 m/a. Smoothing chokes ... 10/6

SPECIAYL.  PURCHASLT  OF

18in. .15 TUBES. TFamous

make offered at nearly Half-

Price. Metal cone, .3 amp.

heater,  e.h.t.  required 10-14

Kv. Limited quaatity only.

LASKY'S PRICE

Carr. & Ins, 22/8 ex.£12-19.6|
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people who use them.

MULLARD LONG LIFE TUBES
FOR HOME CONSTRUCTORS

MW22.16 ., «« 9inch circular screen.

MW3l.74 | «. 12 inch circular grey-glass screen.
MwW36.24 |, w14 inch rectangular grey-glass screen,
Mw4ll wo 16 inch circular screen. Metal cone.

MW43-64 ., - 17 inch rectangular grey-glass screen.

—— LONIG=LIFE TV TUBE

If you are building a television receiver, leave nothing
to chance: choose a Mullard Tube. Mullard Television
Tubes owe their high reputation for perforinance,
reliability and LONG LIEE to the unrivalled facilities
for research possessed by Mullard and to the complete
control of manufacture from t
materials to the finished product. For practical
evidence of performance and reliabil

he production of raw

ity, ask the

MW3|-74

MULLARD LTD * CENTURY HOUSE - SHAFTESBURY AVENUE * LONDON W.C.2

MVM290

OPEN TILL
6 P.M. SATURDAYS

g Band Three (Commercial)

For the Home Constru

Instruction Book 3/6.
Free. Includes details of
both designs,

*

The Televisor may be constructed in 5 easy stages : (I} Vision, (2) Time Base, (3) Sound, (4) Power Pacle, (5)
Each'stage is fullé covered in the Instruction Book, which includes layout, circuit diagrams i i

The instruction
tubes. All components zre indivi

SR
R

PREM

(Regd.) B. H. MORRIS & CO. (RADIO) LTD.

(Dept. P.T.) 207, EDGWARE ROAD, LONDON, W.2  AfisASADOR 4o

ctor

Post

ook also includes full details for converting existing Premier Magnetic Televisors for

dually priced.

SUITABLE FOR USE WiTH ANY POPULAR WIDE &
e e e e et el e NN S R P g RS Y gt

IER RADIO CO

IPANY

Telephona :

i

ﬂESIGN ‘E Includes 2 Muiti-Channel Tuner (Channcls 1-13) continuously
* variable 40 — 100 Mc/s and 70-225 Mc/s. Tie Tuner is supplied
wired and tested and is complete with Valves, all connecting leads and fixing brackers.

THIS DESIGN MAY (plus cost of
BE BUILT FOR £34' g" ?’ C.R.T.).
DESEGM 2- Channels 1-5, tunable from 40-68 Mc/s.
. THIS DESIGN MAY {plus cos: of
BE BUILT FOR £3Q C.R.T)
* Constructors who have built Design 2 (5 Channels) may convert their Receivers

to Design | for £6; this price includes Mufti-Channe) Tuner, New Vision Input
Coil and full instructions.

* All Coils supplied for these two Superhet Receivers are PRE-TUNED, ASSURING.
ACCURATE ALIGNMENT AND EXCELLENT BANDWIDTH.

* Duomag permanent magnet focising with simple picture centring adjustment.

* Exceptionally good picture ““ hold ** and interlace. *Noise suppression 6n both
Sound and Vision.

Final Assembly;
and peint-to-point wiring instructions.
use with modern wide angle.
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THE EVE OF LT.A.

OON viewers will have a choice between the
BBC and the ITA programmes. The
advent of the rival programine has had the

beneficial effect of stimulating the BBC, who are
busy not only in their efforts to improve their
programmes so that they compare favourably
with their rival, but also in signing up on contract
the best personnel, both on the technical and
the entertaining side. The new service has
provided the best possible answer to those who
feel that the BBC monopoly was a good thing.
The moves they are at present making would
not have taken place and the old attitude of
take it or leave it as far as the programmes are
concerned would have remained.

Commercial interests will be able undoubtedly
to afford higher fees for artists and technicians
and unquestionably will have to pay higher fees
if they are to attract good personnel away from the
BBC. It will remain to be seen whether an artist

. who serves one master will also be allowed to serve
both. Will the BBC taboo those artists who work
for commercial television ? There is not an excess
of Ffrst-class entertaining material, indeed,
insufficient to provide a good daily programme
seven days a week. That is why so many of the
programmes are padded out with silly parlour
games and other matter of desultory and purely
transitory interest. The BBC has excelled itself
on the technical side, but we suggest that there is
immediate need for a complete overhaul of its
methods of programme production and selection
of programme material and particularly of plays.
In making this criticism we acknowledge that
the BBC plans have been tied for lack of capital,
but, at the same time, had they husbanded their
resources and kept a wiser guard over expendi-
ture, they would have had sufficient to produce
first-class programmes all the time. There are
far too many water-tight compartments, there is
considerable over-staffing and overlapping. A
select committee is needed headed by efficiency
experts to examine the BBC methods both on
radio and on television. There is far too much
free-lance work about the BBC and those

e

.responsible for picking programmes are not
subject to sufficient surveillance.

As far as commercial television is concerned,
it now enters its first testing period. Those
responsible for it know that unless the material
is first class advertisers will not buy programme
time at its present costly rate. It is beyond all
doubt, however, that viewers will benefit by the
new service, even if they do not wish to view the
1TA programmes.

INTERFERENCE
ALTHOUGH the new Act relating to the
fitting of suppressors is a move in the
right direction it does not go far enough. Inter-
ference caused by aircraft, power stations and
electric vehicles is still a major cause of TV
interference and it should be the concern of the
Postmaster-General to seek early powers to puta
stop to it. The present Act strains at a gnat and
swallows a camel. Let the P.M.G. deal with
major causes of interference and deal with the
smaller fry later.

Of course, the problems of suppressing power
stations, electric trains and aeroplanes.is an
involved and difficult problem, and it may
be that it will only be solved by set manufacturers.
1t is, however, a problem which is the cause of
widespread complaint and it should be tackled
Now.

BUILD-IT-YOURSELF
IN this do-it-yourself. age more and more
people are building TV receivers rather than
purchasing the commercial product. In this
respect they are finding our ** Pracrical Television
Circuits,” which costs 13s., or 15s. 6d. by post,
of great service. This valuable book describes
construction of a number of cheap receivers,
deals with aerials and test apparatus. The
circuits range from a receiver costing under £10
to more elaborate receivers, designed for quality
rather than low price. Those wishing to study
the fundamentals will find ¢ Television Principles
and Practice " a practical help in their studies.
it costs 25s., or 25s. 8d. by post.—F. J. C.




CURVES ARE AVAILABLE
By Gordon J. King, AMIPRE.

HE oscilloscope is invaluable in tracing faulis
in the timebase circuits of a television receiver.
Properly applied it permits rapid tracing of

elusive faults which might well take hours in locating
without a means of observing the various waveforms.
Receiver manufacturers,” realising the asset of an
oscilloscope in practical servicing, are now starting
to include a selection of timebase (and other) wave-
forms in their service manuals.

Such specimen waveforms are essential in tracking
down faults which provoke poor linearity, insufficient
amplitude of scan, and other symptoms which demand
a pattern waveform as a comparison. For example,
apart from the shape of the waveform, which may
or may not indicate that a certain section of the
timebase circuit is responsible for impaired linearity,
it is desirable to have a voltage comparison, so that
one can quickly establish whether a fault, such as
reduced scan amplitude, lies in the timebase generator
or in the output stage. If the stipulated amplitude
of drive is being applied to the output valve, then
there is little object in extensively analysing the
timebase generator circuits—that is, of course,
so far as the symptom of reduced scan amplitude is
concerned.

Moreover it is desirable (o have some idea of the
repetition frequency of the ’scope’s timebase, for
then it will be possible quickly to determine the
frequency of the receiver timebase and thus expedite
the location of time-constant faults.

It is often general practice to adjust empirically
the timebase of the 'scope to suit the frequency of
the waveform under examination, but such practice
might well mislead the operator into concluding
that the receiver timebase is at least running at the
correct frequency. One can only be conclusive in
this respect by knowing definitely that the ’scope
timebase is running at a certain submultiple of the
correct frequency of the receiver timebase. For
example, if the ’scope timebase controls are marked
and calibrated at, say, 25 and just over 5,000 c.p.s.,
the correct frame and line scanning speeds in the
receiver itself will be revealed by the display of two
complete cycles on the screen.

In order to use the ‘scope to full advantage in
timebase analysis, specimens and amplitudes of
waveforms to be expected at various points in the
particular receiver under examination will need to be
available. Unfortunately, there are no waveforms

OBTAINING MAXIMUM EFFICIENCY WHERE

I3

which can be illustrated as * standard,” since they
vary so considerably with various receivers and their
diverse circuit arrangements. .

Nevertheless, in order to provide the experimenter
with an idea of the kind of waveforms to be expected
at various points, a frame timebase circuit complete
with oscillograms is shown at Fig. [. The low-value
resistor R (about 20 ohms) shown inserted in scries
with the deflecting coils enables a voltage reflection
of the current in the coils to be applied to the oscilio-
scope, for it must always be remembered that the
C.R.T. is a voltage operated device.

If the timebase circuit has failed compleicly a few
rapid ‘scope tests will soon show up the faulty part.
The correct procedure, of course, is to work back-
wards through the circuit, towards the generator,
until a signal is located. For example. if waveform 4
is present, it would almost certainly mean that-the
deflecting coils are short-circuited, and that resisior R
is acting as a load for the amplifier. °

A signal present at the anode of V2 (oscillogram 3,
bul lacking across R is an indication of an open-
circuited deflecting coil. In the line amplifier, it is
not a good idea to make the 'scope condection direct
to the anode of the line amplifier valve owing to the
presence of large voltages which occur dufing the
line flyback. The test is best made via a small value
capacitor—a crocodile clip fastened 1o the insulation
of the wire carrying the current will in most cases
provide sufficient coupling,.

The presence of a signal at the grid of V2 (oscillo-
gram 2) but not-at the anode will indicate a fault
somewhere in the amplifier, and this should take
little time to find by employing normal testing
techniques. A signal at the anode of V1 (oscillo-
gram 1) but not at the grid of V2 will obviously
indicate a fault in the coupling circuit between the
oscillator and the amplifier.

If no sign of a trace can be obtained at the anode
or grid of the oscillator valve, the valve itself or an
associated component is undoubtedly to blame. The
ease with which a signal can be traced in any equip-
ment without the necessity of disturbing the wiring or
making numerous unsoldering and resoldering opera= .
tions is one of the chief merits of the oscitloscope.

Poor linearity of either vertical or horizontal scan
is generally a very difficult fault. (o trace by using
conventional lesting methods ; with a ’scope,
however, it is a siriiple matter to check the waveform
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at various points and then compare it with specimen
waveforms given in the servicing data. The action of
the negative feedback voltage in timebase linearity
. correcting networks can also be observed on the
screen, and if a pattern is at hand it does not take
long to find out whether or not this circuit is operating
properly. In some cases it is necessary to follow up
‘scope tests with routine vollage tests in order to
find the faulty part, but in many cases correct use
of the ’scope reveals the defect right up to the
responsible component.

Application in the Sync Circuits

. In the sync separator circuit of a TV receiver wave-
form analysis most certainly aids in hunting out a
fault. This is revealed in Fig. 2, which depicts a
typical sync separator stage and frame pulse filter
(the diode). Oscillogram (i) shows the composite
picture and sync pulses ; oscillogram (2) illustrates
the appearance of the line sync pulses after the picture
content has been removed by the limiting action of
the pentode sync separator valve. Complete frames
with frame sync pulses are depicted in oscillogram
(3), while oscillogram (4) satisfactorily indicates a
clear frame sync pulse free of line sync pulses as the
result of the filter action of the diode.

A picture which tends to pull and creep about the
screen as its content and brightness level changes is
nearly always caused by some of the picture signal
finding its way into the line timebase. A ’scope test
on the anode of the sync separator would quickly
establish this, for then, instead of the line sync pulse
being clear-cut, it would reveal slight traces of picture
signal.

This, of course, is a clear indication that the sync
separator valve is not limiting as it should do, and is
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. i " Chassis
7
Fig. 2.—Circuit diagram of a sync separator showing the
oscillograms which may be expected at various points.

essentially the result of an alteration in the value of a

resistor associated with the anode or screen circuits.

A similar ’scope symptom may result in pulling on
. whites, in which case the
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time-constant components in
the pentode control grid
circuit should be examined
for value—it is often dis-
covered that either C1 or R1
has altered in value, or that
C1 has become very slightly
leaky, and is thus trans-
mitting a positive potential
from the anode of the video
amplifier valve to the control
grid of the sync separator
valve, causing a considerable
alteration to the biasing of
this valve.

When making tests of this
kind or, in fact, any tests
with a ’scope, it should be
noted that the waveform
may be displayed inverted
as compared with a text-
book illustration of a simila¢
waveform. This is because

@

D\ef/ecting
Coils

the C.R.T. cannot say which
way up a curve is, as it

>
+i Frame depends on which way round
- Linearity the voltage is applied to the
. ' T T “Y " plates.
Chassis / - For example, between grid
I and anode of a valve a
)

Fig. 1.—Circuit diagram of a frame {imebase showing the escillograms which may

be expected at various points.

complete phase shift occurs,’
so that if a spikey waveform
is shown positive-going (this
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is with the spikes pointing to the top of the screen) on
the grid of a valve, it will be displayed in inverted
form on the anode of the same valve—a phase shift
is, of course, occurring between oscillograms (1)
and (2) on Fig. 2. A 380-degree phase shift will
occur over two normal stages, so that the waveform
will appear the right way up again.

A ’scope is a very useful instrument to have avail-
able during the process of adjusting the circuits of a
home-built TV receiver. For example, the sync
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Fig. 3.—Illustrating the principle of electronic beam
switching.

separator valve can be adjusted for optimum limiting
while actually observing the output waveforms at the
anode. 1t is a good idea to perform adjustments of this
nature when the stage is in receipt of a constant-vision
signal, such as that produced by Test Card ** C.”

Electronic Beam Switching

It is.often advantageous to view two entirely
different waveforms simultaneously, particularly if it
is required to obtain a comparison. Special couble-
beam C.R.T.s, made primarily by Mullard, Ltd., are
available for this purpose.

1t is not generally known, however, that an ordinary
oscilloscope can be made to produce a pair of separ-
ately controllable traces in the **'Y ” direction. The
problem is not very difficult, and simply demands an
electronic switch or gating circuit arranged to switch
aiternately on and off two Y * amplifiers.

Fig. 3 shows two triode amplifiers connected to a
common load resistor R1, and the vollage output
developed across this conveyed through CI to the
*scope “ Y  plate. The two examination voltages are
fed to the grids of the triode amplifiers via the variable
controls R2 and R3. Normally, the valves are slightly
over-biased and are also in receipt of a square-wave
voltage. Now, on the positive impulse of the square-
wave the corresponding valve is pushed into correct
class “ A * operation, and the applied examination
_signal is thus amplified and properly presented on
the screen. . i

Al the same time, however, the other triode
receives a negative potential due to the square-wave,
which virtually switches the valve off due to excessive

over-biasing. The examination signal on-the grid of
this valve does not, therefore, record on the screen.
At the next instant, depending-on the square-wave
repetition frequency, the conditions are reversed and
a continuous changeover from one amplifier (or
channel) to the other automatically takes‘place. -

Each waveform is thus produced as a series of spots
or dashes, and provided the change-over is sufficiently
rapid in relation to the timebase speed, each display
appears to consist of a continuous line. By altering
the cathode bias on one of the triodes relatjve to the
other, i.e., by means of RS5, it is possible to Scparate
the two traces.

Co-axial Ends

THERE is apparently a problem in terminating
the ends of co-axial cable, whether for use as
connections between various points, or in use in
actual aerials. Correspondence in these columns
recently (Inexpensive Indoor Aerial, July) shows
that there is some ¢jfference of ‘opinion concerning
the best way of making ** pigtails ” for use as earthing
connections. Whilst the method described in the
letter referred to is very quick and easy to carry out,
it is not, in the opinion of the writer, the best method.
1 always maintain the braiding infact which, 1 think,
is the best plan, and the practice of trying to untwist
the braiding is almost certain to lead to one or more
strands being broken. The only precaution in the
method illustrated here is that the penknife is not
pressed too hard so that it cuts the braiding, and that
the sharp pricker used to lift the braiding and open
it as shown in Fig. 4 is not used too vigorously.
Beyond this, it is perfect. To assist in following the
sketches the details are as follows : bare about 2in,
of the braiding, double the lead back on itself, and

then with a pointed implement open the braiding so
that the polythene projects, when it may be pulled up
and the cnd of the lead withdrawn through the
bared space. The braiding, freed from the polythene
but otherwise intact, is then twisted in the fingers
and used as the anchoring piece.—W. J. D.
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THE SECOND
INVOLVED

FTER last month's discussion of the somewhat

A abstract—though nevertheless, important—

factors associated with reception in the V.H.F.

Band. we should now be in a position to appreciate

the more practical problems relating to TV reception
in this Band.

It does not seem very long ago that a considerable
demand existed for converters enabling single-
channel receivers to respond to the wavelength of the
BBC’s tocal TV station. With the advent of new high-
and low-power transmitters in Band 1 many viewers
discovered that a picture of enhanced quality could be
obtained from their new local station, but that it was
operating on a wavelength (channel) removed from
that of the more distant station. -

In order to obtain the better picture, therefore, it
was necessary for these viewers either to alter their
receivers to correspond to the new wavelength or to
fit a channel converter to the front of the receiver so
that the new wavelength could be altered to corre-
spond to the receiver.

Viewers possessing receivers which could be tuned
to any of the five channels in Band I had little trouble
in receiving the new station, for the main problem
involved was simply that of altering the aerial. Less
fortunate viewers with fixed channcl receivers either
altered the coils and realigned the circuits or made
use of a channel converter.

The necessity of conversions of this nature is now
diminishing since most cucrent television receivers
embody facilities for readily selecting any one of the
five channels operating in Band L

Instead, however, a demand is existing for con-
verters or adaptors 1o enable five-channel receivers
(and. fixed-chanael receivers) to tune to Band I1I1.
1t will also be required of the receiver to tune to the
BBC stations in Band I, and for this reason—apart
from other technical reasons—it is not feasible to alter
the tuned circuits as could be done to change channel
in Band 1. _ -

With this in mind, then, there exists two methods
by which existing Band I receivers (whether five-
channe! or otherwise) can be arranged for the recep-
tion of the LT.A. prograimmes.

One method makes use of u superhet converter
desizned to respond to, and convert, the relatively
high frequency signals in Band I1 so that they are
acceptable by the input circuits of a Band [ receiver.

The other method is to use an adaptor—such as a
Bund §/Band HI tuner-unit—which, by means of
switched coils, responds either to any channel in
Band [ and any channel in Band I and converts the
accented signals to the intermediate frequency of the
recerver itself.  This arrangement is featured in
present-day two-band receivers and proves to be
quite successful.

IN THE RECEPTION
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IN A SHORT SERIES ON THE PROBLEMS

OF COMMERCIAL
PROGRAMMES ON BAND il

By Gordon J. King, AMIPRE ‘

A similar method employs a Band I tuning
adaptor which can be plugged into a Band I receiver
—of special design—and by switching arrangements
the entire existing R.F. and frequency changer section
appertaining to Band I can b2 switched in or out of
circuit at will thereby permitting Band ]/Band il
changeover.

The Band Converter

There are on the commercial market at the present
time several designs of band converter units, most of
which are self-powered from the mains and incor-
porate a switch facilitating changeover from a Band [
station to one (or in some cases more) station in
Band 1. Converters of this kind are extremely easy
to install as it is only necessary to connect the
converter to the receiver through a short coaxial
connecting link, connect both the Band I and the
Band Il aerials to sockets on the converter, and
connect the converter to the mains supply.

The band changeover switch is accessibly positioned
on the converter control panel, and on some units a
master mains onjoff switch is incorporated which
enables both the receiver and the converter to be
connected or disconnected from the power supply.
In this case, apart from the mains lead from the
converter, an extra lead is taken from the on/off
switch to carry power to the receiver, and the
receiver on/off switch is usually left in the *on”
position.

The wiring and switching arrangements relating to
this type unit are illustrated in the block diagram
at Fig. 4. From this it may be seen that when the
converter is switched to the © Baud 17 position, the
signal in the Band 1 aerial”is conveyed through the
converter wiring and changeover switch, and on
through the converter-receiver coaxial link so that
it arrives at the Band ! receiver aerial terminals in the
usual way. .

When the switch is set to the ““ Band HI ™ position,
however, the signal in the Band 1l aeriai is taken,
via a filter, to the grid circuit of the converter R.F.
amplifier valve ; the signal in the feeder of the
Band 1 aerial is short-circuited, ,and the converted
Band 11 signal in the coaverter mixer anode circuit
goes by way of the LF.T. and band changeover
switch, and on through the coaxial link, again to the
Band 1 receiver aerial terminals.

The converter, then, simply performs the function
of changing the frequency of the Band I{f sound and
vision signals so that they corrsspond to the tuned
frequency (channel) of the Band 1 receiver. For
example, if we consider the Midland area case, the
Band 1t channel 8 sound and vision signals—
186.25 Mc/s and 189.75 Mce/s respectively—are
changed in frequency to cortespond to the co-sited
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Band 1 channel 4 station — sound
vision 61.75 Mc/s.

In order to maintain the correct frequency relation-
ship between the converted Band III sound and vision
signals it is necessary to use an oscillator frequency
equal to the incoming Band I11 signal minus the tuned
frequency of the Band I receiver. For example, if we
consider this from the point of-view of the sound
signal in Channel 4 and Channel 8, we find that the
oscillator frequency will need to be 186.25 Mc/s
minus 58.25 Mc/s, or 128 Mc/s. In either band a

58.25 Mc/s and

b g g ed g

Fig. 6.—Circuit of a
Band Y VFilter.

frequency of 3.5 Mc/s separates the sound and vision
carriers, so it automatically follows that provided the
converter oscillator is adjusted for maximum sound,
the converted Band 111 vision signal will be presented
to the Band I receiver in correct form.

We should add a qualification here, however, and
that is when the converter is tuned for maximum
sound, the converted Band III vision signal will have
a single-sideband characteristic. This is, of course,
because, as is common with the BBC’s Band 1 trans-
missions in Channels 2 to 5, all Band 1l vision
transmission are of the single-sideband mode.

So far as the Midland area is concerned, this is just
what is required, since Sutton Coldfield in Channel 4
radiates a  single-sideband
signal and all the receivers in
this area are adjusted for the
reception of such a signal ;-
the same applies to all stations
operating in Channels 2, 3
and 5, which means that in

Band [ Aerial

Sound” 5825 Mc/s,
Vision 6/:75 mMc/s,
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(the vision carrier frequency of Channel 1)..

On the face of it, this would appear quite in order,
but, unfortunately, this is not s0, because the ideal
respofise of the vision channel of a single-sideband
receiver is 6 db down at the vision carrier frequency,
and this does not hold good on a receiver which is
adjusted for double-sideband operation.

It is estimated that quite a number of Band I
receivers in the London area will respond satis-
factorily to a converted Band I11 vision signal, particu-
larly the less vintage type. The older models, how-
ever, may not be suitable for one hundred per cent.
conversion by this means, and certain reccivers may
demand realignment of the vision channel, especially
those which are tuned to the higher sideband of the
Channel 1 vision signal.

If a receiver does not possess the correct response
characteristic for a single-sideband transmission, the
lower vision modulation frequencies will tend to be
over-emphasised and streaking of the picture will
result. It may be found, however, that the effect may
be alleviated by detuning the converter oscillator
slightly off the maximum sound position.

Converter Design

Apart from the circuit, two of the most oritical
features relating to the design of any V.H.F. con-
verter are mechanical stability and shortness of wiring
associated with the tuned-circuits—a converter would
be of little success if iis frequency shifted several
megacycles when subjected to vibration or slight
pressure, and not much goed would come from a
converter whose coil-connecting wires were longer
than the length of wire used for the actual coil.

It is essential, therefore, to build any V.H.F.

70 Mains
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Change —~Over
Switch

.n_-_..@-__.'
"""" - 1
the corresponding reception 1- t
arcas the converted Band 111 TR
vision signal will be of ideal Q Mastor
form for the receivers in use. On—C
This may not be the case Switch
with all receivers in the me(};rz‘er
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however, for here the BBC
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arrangements of a Band
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device on a really rigid chassis, and to arrange the
col's in relation to the tags on the valveholders 30
that the shorfest possible wiring can be used.

- The decoupling resistors and capacitors should be of
non-inductive type and, as is common with the
R.F./LF. sections of television receivers, a common
earthing point should be tixed for each separate
cireuit.

Converter Circuits

A rather interesting converter circait which employs
a pair of EF80 valves is shown at Fig. 5. The first
valve Vi operates as an R.F. amplifier, while V2
performs the function of a self-oscillating frequency
changer.

The Band 111 signals are coupled by L1 and tuned
by L2 and thus arrive at the signal grid of VI. The
amplified signals are developed across L3 and fed
through the 10 pF capacitor to the signal grid of V2.
The screen grid circuit of V2 in conjunction with L4
is arranged to oscillate at the frequency difference
between the incoming Band IIl signals and thez
frequency at which the Band | receiver is tuned.

The difference frequency due to heterodyning of
the osciliator and the Band Il signals is thus in
Band I, and is developed in the anode circuit of V2
across the I.F. transformer L5, L6. This signal goes
by way of SIA—when in the ©* Band 1li “position—
to the converter output socket and from this, via
the coaxial link, to the aerial terminals of the Band I
receiver.

With all converlers of this kind there exists a
possibility of interference occurring on Band T as
the result of breakthrough of the local Band [ station.
This arises mainly when a receiver is operated in a
Band T “swamp ~ area where the signal strength is
very high.

In order to avoid pattern interference from this

PRACTICAL TELEVISICN 105

/

cause it is essential that the coaxial link be restricted
to, say, 3in. to 4in., and only best quality close-braided
cable be used. The fact that the Band I fecder signal
is shorted by S1B also assists in this respect.

Moreover, it is possible that some Band I signal
may gain admittance to the receiver, via the Band {1l{
aerial and converter. If this happens the resulting
pattern interferefice may be virtually eliminated by
introducing a simple filter circuit (Fig. 6) in the input
circuits of the converter.

Owing to the small power requirements of a two-
valve converter a simple powerpack after the stylc of
that shown in Fig. 5 is all that is generally necessary.
The mains can be totaily isolated from the converter
chassis by using a small mains transformer with a
H.T. secondary winding, but if the method shown in
Fig. 5 is adopted, care should be taken to ensure that
the chassis is connected to the neutral side of the
mains supply.

Coii Winding Data

All coils wound on Aladdin low-loss
cored formers.

L1.—I turn p.v.c. covered wire spaced 4 in, from
L2. :

12,2 turns 20 s.w.g. spaced fin.

L3.—2 turns, wire and spacing as for L2.

L4.—4 tarns, wire and spacing as for L2 and L3,
tapped at 2 turns.

15—22 turns 26 s.w.g. insulated, close-spaced.

L6.—2 turns p.v.c. covered wire, spaced gin, from
L5.

L7.—12 turps, wire and spacing as for L3.

1 in, dust-

The Coils

As the wiring capacitances represent a considerable
factor governing the frequency of the tuned-circuits,
the coil winding data should be treated mainly as a

1
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Fig. 5.— A Bamd Il Converter Circuit employing Pentode valves.

Coiil Data will be fouad above,
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guide. Tn most cases, however, it will be found that
Channels 8 and 9 will be within the range of adjust-
ment of the cores in coils L1/2, L3 and L4. If this
does not resolve in practice, due to abnormal wiring
capacitances, the desired range will almost certainly
be found by altering the spacing between the-turns
on the coils—this applies particulariy to coils L1/2
and k3, and most particularly 1o coil L4 (the
oscillator).

Coils L5/6 and L7 are much less critical since they
are tuned to a considerably lower frequency.

Tuning in the I.T.A. Signals

With the converter connected to the Band I receiver
and with contrast and volume controls at maximum,
L4 should be very slowly adjusted until the sound
signal is heard. The core in L5/6 should then be

adjusted for maximum sound. L1/2and L3 should™
next be adjusted for maximum sound, and at this”™
stage the brightness control should be advanced

slightly for it should now be possible to discern a’s
picture. : '

14 should be re-adjusted for maximum sound,
consistent with optimum picture quality, and the
remaining coils should be re-adjusted for a correct
balance between sound and vision.

Il any of the coils commence peaking with the core
fully in, the turns spacing should be reduced, whilst
the spacing should be increused if peaking commences
as the core is coming oul.

Next month a circuit employing the new type valves
in a **cascode” circuit will be considered.

(To be continued)

An Aerial Mounting

By " Serviceman "

HIS aerial was originally mounted on the house

E chimney in the usual way and was quite
satisfactory except for one big fault—it

could not be maintained easily. Not many house-
holders possess the necessary ladders or the head for
heights which is an essential for such work. During
the winter months the repair bills have been costly.
Broken aerial sections and snapped coaxial cable
have figured prominently. For one who prides him-
sell upon being able to
do all the electrical
repairs in the house,
including the radio and
television (with the valu-
able assistance of the
* Practical Group ™),
this state of affairs was
intolerable, so when the
last repair became neces-
sary, the aerial was taken

Aerial

An illustration of the

Bracket aerial mounting des-
cribed.
Aerial
section . . 5 .
(ﬁpht)
AT

off the chimney for re-
erection elsewhere.
Though the overall
size of it was surprising,
the weight was negligible,
so a 35ft. length of Zin.
b steel pipe was used for a
- {/ THalyard  .mast. One end was sunk
ES5 / about Sft.into very hard
Metal pracket (2)  ground (it is surprising
how hard it becomes
whe deeper than 3ft.). The aerial was mounted on a
10ft. length of round wood, tapered at the end which
goes hard into the pipe to a depth of a foot or so.
Erecting this mast with aerial proved guite a job,
but was successfully accomplished with the aid of

friends. Tt stands quite steady without guys, though
three are used as additional supports. The picture
was certainly improved and full advantage of the
directional properties of the ** X ** type acrial could
now be utilised by rotating the mast.

However, a month later the coaxial cable broke
at the upper end (it had to be at the top, of course)
though how it could have done so without outside
aid was a mystery, as it was neither tight nor loose
and was clipped securely to the wooden section. The
mast had to be unstepped for the repair and then
re-erected.  Later, an aerial section became bent,
nearly horizontal, and the mast had to be taken
down again. (Eight large birds were responsible for
this.) Two repairs in threc months was not so bad,
but the cost was not a great deal cheaper after all.

Two months later the well-known snowstorm
effect became evident on the screen and the aerial
was again suspect alter the receiver had been checked
O.K. The coaxial cable was checked for continuity
as far up as possible, by sticking pins right through
and testing with an ohmmeter from the plug end.
All was well there, so a bad connection was suspected
at the top (as usual). The mast was taken down once
more and the aerial removed from it. The tapered
portion of the wooden section could not be drawn -
out so was sawn off, leaving the end of the pipe well
plugged.

A strong steel halyard and pulley block were
purchased. The halyard being fong enough to form
a continuous loop. The pulley block was bolted to
the top of the mast and the halyard passed through
it before jointing. The mast was then erccted without
the aerial. Two metal brackets were made to go
round the mast—a good working fit. These brackets
are 2in. wide and form runners. They are screwed
1o the wooden section which supports the aerial—
2ft. apart and $in. from the mast. The double
halyard is fixed to both brackets and pulled tight.
The- aerial rises until the upper bracket rests hard
against the pulley block.

There is no tendency to swing as the halyard holds
the aerial fast, It can now be lowered casily for any
repairs, though none have been necessary during
the past two months.

Acrials that are out of reach have always been
suspect whenever trouble is experienced such as
snowstorms, crackling, weak picture, etc. It’s
grand being able to start testing from the aerial
whenever things go wrong. A TV aerial which can
be lowered for repairs seems to be a novelty and an
extremely handy one.
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SOME EXPERIMENTAL AERIAL IDEAS

FOR THE AMATEUR
By S. A. Money

TIHE usual form of television aerial, such as the
4 or X type, is based on the use of a half-wave
dipole as the active element. Among other

possible arrangements there is the ground-plane
type of acrial. This makes use of a quarter-wave
vertical rod instead of a dipole. This type of aerial,
though not frequently used for television, does have
some advantage over the others, since it is much less
sensitive to signals which come up to the aerial
from the ground. Since most man-made interference
comes from ground level this property of the aerial
is extremely useful in those areas where such
interference is prevalent.

The ground-plane aerial consists simply of a
vertical rod a quarter of a wavelength long which is
provided with its own earthed screen. This earthed
screen often consists of four rods, known as radials,
arranged to form a horizontal cross as shown in Fig.1.
This form of construction is generally used when the
acrial is made for short-wave working. For the
television frequencies, where the dimeunsions of the
aerial are much smailer, it would probably be an
advantage to use an earlhed screen made of wire
mesh. This would provide more efficient screening
of the aerial from interference reaching it from the
ground. -

Polar Diagram

Let us now consider
the various properties
of the ground-plane type

Fig. 1 —The
ground -
plane aerial

with those of a half-
wave dipole. First let
us have a look at the
polar diagram or radiu-
tior pattern of the aerial.
This is a diagram which
shows the relative sensi-
tivity of the aerial in
various directions. Gen-
erally two polar diagrams
= are considered for any
acrial, one for the vertical plane and another for the
horizontal plane. )

The vertical and horizontal polar diagrams for a
half-wave vertical dipole are shown jn Figs. 5a and 5b
respectively.
planc the aerial receives equally well from all
_directions.  In the vertical plane the maximum
sensitivity is in the direction broadside on to the
acrial, whilst the sensitivity is very low off the ends
of the acrial.

Suppose now the lower half of the dipole were to
se removed, leaving a quarter-wave vertical rod.
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of aerial as compared

[t will be scen that in the horizontal .
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Fig. 2—Possible
. ground-plane
arrays.

The polar diagram might
now be expected to look
like that of Figs. Sc. and
5d. Here the lower half
of the lobe in the vertical
plane has been removed.
In actual fact the polar diagram would not be cut
off so sharply, but the cucrve would be more likely to
follow the dotted line as shown.

Let us now go a little further and place an earthed
sereen under the quarter-wave rod to form a ground-
plane aerial. The polar diagrams will now be as
shown in Figs. 5e¢ and 5f. It will be noticed that
although the pattern in the horizontal plane is still
the same as for a half-wave dipole, the vertical
pattern is considerably altered. 1t witl be seen that
the vertical pattern is now a fairly sharp lobe inclined
at about twenty to thirty degrees to the horizontal.
The sensitivity to signals coming from below. the
level of the aerial would ideally be zero, but in
practice the screen is not perfect so that a small
amount of signal is received from this direction.

Power Gain

Another important property to be considered for
television aerials is their relative power gain. This is
the ratio of the power picked up by the aerial in
question to that picked up by a half-wave dipole
when the field strength of the signal is the same for
both aerials. This is usually expressed in decibels.
In general the greater the directional properties of the
aerial the greater will be its power gain.

For the ground plane aerial the power gain relative
1o a half-wave dipole is about 5 to 6 decibels. It is
interesting to note that this has been achieved
without sacrificing the omni-directional propeities of
the aerial in the horizontal plane.

Impedance

The characteristic impedance of the aerial is a
factor which must be considered when we come (o
feeding the signals from the aerial to the receiver.
In the case of the ground-plane aerial the characteristic
impedance usually lies betwesn 35 and 40 ohms,
approximately half that of the half-wave dipole.

The actual value of the impedance is altered if the
radials are not horizontal. If the radials arc sct at an
angle of greater than 90 degrees to the vertical rod,
as shown in Fig. 3, the impedance becomes greater.
As ‘the radials are lowered the impedance increases
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until it becomes the same as for a dipole when'they
are in line with the vertical rod. At this stage the
aerial is in fact a dipole. The properties of the aerial
will vary from those of a ground-plane to those of a
dipole as the radials are lowered.

In order to transfer the maximum signal from the
aerial to the receiver it becomes necessary to make the
characteristic impedance 6f the feeder cable, and the
input impedance of the receiver, as nearly as possible
equal to the characteristic impedance of.the aerial.
The normal input impedance of a British television
receiver is about 70 to 80 ohms and the most popular
feeder cable is the 70 to 80 ohm coaxial type. Hence,
the best value for aerial impedance would be about
80 ohms. The ground-piane, however, has an
impedance of only 40 ohms, so it is obvious that some
form of matching device will be needed 10 match
the aesial to the cable and the receiver.

Matching

When the aerial is being used fairly close 1o the
transmitter, the amount of mismatching caused by
using an 80-ohm cable can generally be neglected.
The interference rejection properties are reduced by
the mismatch, however, since the cable itself tends to
pick up signals. In order to obtain a better match to
the aerial, a 40-ohm cable could be used. The
receiver matching being broader than that at the aerial
end would produce very little loss of signal. If no
40-ohm cable is obtainable it is easy to make an
equivalent cable by using two lengths of 80-ohm
cable and connecting them in parallel.

OR0O

o

~ o 7
P
S

[

e
Fig. 5—Polar diagrams

" In order to obtain a better maich, 80-ohm cable is
used for the feeder, 5o as to match at the receiver end,
and it is matched at the aerial end by means of a
quarter-wave matching sectign. This matching
section consists of an elecrrical quarter-wavelength
of cable of an impedance different from the feeder
cable. The characteristic impedance of the matching
cable can be found from the formula :

Zg=n/Za.Zf : .

where Zg=Impedance of quarter-wave section.
Za=Impedance of the aerial.
Zf =Impedance of the feeder cable,

In order to find the length of an electrical quarter-
wave we can use the formula :

o 246 X

Len_gtlj in ft. Mo X V.F.

where V.F. is the Velocity Factor of the cable, and this
usually has a value of about 0.65 for coaxial cables.

For fringe area locations it is possible to make use

jof an aerial preamplifier for matching purposes. In

this case a perfect maich can be obtained and also any .

effects due to pick-up on the cable itself can be
ignored.

Fig. 3—(left) Lowered radials. Fig. 4 (right)—Match-
ing section

Construction

Now let us consider the practical details of con-
struction of ground-plane aerials. The vertical rod
should be 0.24 of a wavelength long and each of the
radials should be at least 0.28 of a wavelength long.
If a wire mesh screen is used it should be at least 0.28
of a wavelength radius. The dimensions of the
elements for the various television channels is given
in the table. Also included in this table are the lengths
for the matching section required. If an 80-chm feeder
cable is used, the characteristic impedance of the
matching section should be about 50 ohms. A
reasonably good match would be obtained by using
-two lengths of 80-ohm cable connected in parallel.
This matching section is then connected in series
between the aerial and the cable, as shown in Fig. 4. |

] Matchin
Rod Radial | ang
Channel Section
length length length
ft. in, ft. in. ft. in.
Alexandra
Palace 5 4 6 5 5 7
Holme Moss . 4 7 5 7 5 0.
Kirk o’Shotts ... 4 3 50 4 7
Sutton
Coldfield 311 4 7 4 2
Wenvoe... 3 7 4 4 310
Croydon LT.A. 1 2 15 I3 i

In order to retain a bandwidth wide enough for
television purposes, it is necessary to use elements
which are at least {in. in diameter.

To obtain a higher impedance at the aerial terminals,
the technique of folding the active element may be
used. By connecting a second element in parallel with
the main element, the impedance is increased by a

factor of four. The impedance goes up as the square -

of the number of elements used. Thus, three elements
gives an impedance nine times as great. The folded
ground-plane has a wider bandwidth than the simple
type and is useful if two channels are to be covered. R

4
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some of which may be rapidly clcared due
to their obvious nature, and others which arc
not so easily dealt with owing to their more con-

L4 E‘HESE receivers exhibit several ““ usual " faulls,

fusing symptoms. The difference between the V
models and the VT is, of course, the addition of the
Band Iil tuner unit. This difference affects only the
early parts of the receiver up to V2.

The faulis’likely to be encountered are : no raster
due to no E.H.T. ; raster but no modulation (picture) :
horizontal tearing ; unsteady frame scan; faint
picture with weak sync.

The chassis is quite easily withdrawn for servicing
purposes, leaving the tube mounted in the cabinet.
[n the V4 it is only necessary to remove the two fixing
screws from the rear flange of the chassis, the right-
hand one being visible, the left is concealed below
the cardboard covers of the control panels. Next,
slacken the screws retaining the aevial socket at the
top right-hand side of the cabinet and remove the
small panel. The E.H.T. lead to the tube anode may

be removed until the .chassis is frec of the cabinet .

and the multi-cable form held clear whilst this is
being done. The chassis may now be handled into the
desired position, replacing the E.H.T. clip and ensur-
ing that the aerial panel is not touching any H.T.
points. A frequent fault encountered is that the line
hold contro! is at the end of its travel and the pic-
ture still not locking. Normally this is due to the
line oscillator ECL80 losing its emission, and a
change of valve rights the trouble. On this receiver
there are two line hold adjustments to cater for
variations which may occur between different ECL80
valves. The normal line hold control is, of course,
on the left-hand side at the rear of the chassis, but
the other is a pre-set condenser mounted beneath
the chassis as shown in Fig. 2. The correct method
of adjustment is as follows : rotate normal line
hold to centre of its travel and then adjust the preset
control to obtain picture lock.

There is a resistor in the line hold circuit which
may affect the adjustment and make a positive
lock difficult. Tt is a 1M resistor and is shown in

i

No. 12—PYE V4, V7, VT4 AMD VT7
By L. Lawry-Johns

Fig. 2 next to the preset line drive control. If no
raster can be obtained at all, i.e., the brilliance controt
does not cause any illumination of the screen, the
presence of E.H.T. shouid be checked. If no spark
is oblained at the tube anode clip, check the EY5!
on the top of the line output transformer ; the
screening cover will have to be removed (one sciew
fixing) to gain access to it, The cover, when it is
removed will reveal the EYS5! on top of the trans-
former and the PL8! and PYS8!L line output and
efficiency diode. If the EY50 is not lighting up,
the single wire end of the valve, i.e., the ring further
away, should be tested for the presence of E.H.T. by
means of a screwdriver blade. If a spark—a healthy .
bluc one, not a faint tiny pinprick—is drawn oft,
the EY351 may safely be replaced, taking carc to
make the soldered connections properly:

If, however, with the EY5! not lighting up and
with no healthy spark available at the anode, it is
safe to assume that the fault is either in the line
oscillator or output stages.

1f no audible whistle is present at all, the fault
should be looked for in the oscillator stage, but
should a faint whistle be heard which varies with
rotation of the line hold control, it may be assumcd
that the oscillator stage is in order and that the
output is at fault.

The most common cause of the output stage failing
to operate properly is the failure of the PL8! output
valve. After this has been cleared as a possible cause,
the PY$1 should be suspected. If this valve is in order
the next most common cause of non-operation of the
line output stage, is a defect in the line output trans-
former. -

Replacement is the only sure method of checking
this, but before doing so the following components
should be checked. The .5 pF condenser marked
C106 in Fig. 2 : this may cause heavy damping ‘of
the line output stage, resulting in low E.H.T., if it is
leaky, as well as a complete failure of the stage.
The width and linearity coils should be measured, or
at least their continuity established. These arc the
two coils which partially obscure the PY8! when
viewed from the rear, L23 and L24. As well as
testing these for continuity, it should be ensured
that they are not too close, as this may cause sparking
between the two, and line ** tearing ” if not a complete
cessation of operation of the output stage.

Line Drive Control

“If these points are checked it is reasonably safe
to replace the line output transformer, as this is
almost sure to be the culprit.




As in most modern receivers, a line drive pre-set
condenser is fitted and is marked CI101 in Fig. 2.
C97 is the pre-set horizontal
to. It is evident from many r
function and adjustment of th

eaders’ letters that the
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This receiver features automatic contrast control
and the bias applied to the vision section is obtaired
via the line output stage. Therefore a device is
necessary which will limit the signal applied to the
video amplifier to avoid overloading whilst the PY8$]
takes its time to reach operating
level. The device employeds is
known as the “ overload diode ” and
is a crystal diode connected between

SWITCH,

the grid of V8 (video amp) and the
cathode of V27 (PL8I line output).

JOOLF\ CE6
200uf] C89

Gen

£CC82

£CLBO

£CCE&2

(5

Fig. 1. — Note position of EY51,
illustration shows the screening ¢

over of the Hne output

is not clearly understood. It has a profound effect
upon the operation of the line ouiput valve and the
correct adjustment is essential both from a viewing
standpoint and the working life of the line output
valve. With a volimeter connected from the cathode
of the PL81 (pin 3) and chassis, the contro! should
be adjusted for miinimum reading on the meter.
Before this point is reached kinks or a bright white
Tine will be observed to the left of the screen. Hence
many queries, .

Before leaving the line timebase, a fow
be noted. The core of L21 marked in Fig. | must
not be adjusted. This is the coil control of the atto-sync
circuit, and synchronisation will be affected if this is
disturbed.

The PY81 has ceramic insulation between the
heater and cathode and, therefore, takes Jonger than
is normal to reach operating efficiency. Two to three
minutes is usual. The ECL80 (V26) line oscillator is
used as a multivibrator and thus uses no blocking
transformer. The small transformer mounted beneath
the chassis under the line output transformer is the
auto-sync transformer and is usuvally trouble free.
The 250 mA fuse at the rear of the receiver is in series,
with the H.T. feed to the line output stage.

points may

T

ce,

L5®

EFBO!
EFBG\ @)
®T5
&

L24, 123 and V26 line oscillator, This

Thus, the grid of the video
amplifier is virtually earthed until
V27 becomes operative and the
cathode voltage of this valve renders
‘the diode inoperative.

o

2 L£65

95C 0 o Obviously a fault in this diode will

. result in a weak picture and sync
= duc to the signal being shunted
@) to chassis from the grid of the

video amplifier.  Replacement of
the overload crystal diode is the
only reliable test although as a rough
guide the diode should measure a
few hundred ohms: one way and
approximately 4 M2 the other.

0,0 FEQLN
%@’ 60

Negative Picture with Hum Bars
This may be caused by a heater 1o

O cathode leak in the ECC82 signal
crHre s sampler (VI2B). A negative picture
L4(©) © is so termed because the blacks tend

to turn white and the whites black,
“this of course being also a symptom
of a failing C.R.T. when the con-
trast is well advanced. On this
receiver the presence of hum bars
(wide bands of light and dark across
the tube face) completes the diagnosis
and directs suspicion to the ECCS?.

This ECC82 (VI2) is a double
triode, the other triode section
being used as the local oscillator on
the V4, V7 models, and is rendered
inoperative on Models VT4 and VT7.
Although referred to as the signal sampler, VI2 is
actually the amplifier part of the circuit, the actual
signal sampling being done by VI3 (EB9)).

stage removed

Raster with no Modulation

By this is meant that the brilliance control may be
advanced to show the blank illumination, buf no
picture on the tube face. This may, most often, be
caused by the failure of emission of an EFS0 valve.
I no sound is received - valves | and 2 should be
substituted. If, however, sound is being received
valves 4 and 5 should receive attention first, then V§
video amp. The cathode of the tube is signal fed
{rom the cathode of one triode section of an ECC82
(V9), the other section is the white spot suppressor,
this, therefore, is a cathode follower. The point
being that the tube receives its modulation from V9
and not from the anode of the video amplifier as is
normal practice. V3 is a crystal diode (CGO6E) inter-
ference suppressor which limits the interference level
to .5 volt, thus preventing V4 from being overloaded.

V6 is a CGSE crystal diode which operates as the
vision detector, whilst V7 is the before-mentioned
overload diode. Lack of both vision and sound
muay, of course, be duec to the failure of the
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local  oscillator (one section VI2) ECC82, but
normally this is less suspect than the EF80 stages.
Should the valves prove faultless, lack of vision only
is often due to the vision detector V6, crystal diode
CGSE, developmg a fault. Again substitution is the
only reliable check. The position of this diode is
indicated in Fig. 2. Should the signal still be lacking.
the other crystal diodes referred to should be checked
for short-circuit, V3 and V7. The majority of this
fault location applles to the V and the VT models,
but there are several variations such as the triode
section oscillator of V12 not being in use on the VT
models, the oscillator being the triode section of the
PCF80 in the channel selector unit. The pentode
section of this valve serves as the mixer, and the other
valve in the unit is a PCC84 double triode connected
as a cascode R.F. amplifier. The output of the mixer
is fed to the grid of what is termed V2 in the V
models, and which was used as the mixer in these,
this then becoming the first common LF. amplifier.

Vision Defect on VI Models

This usually shows as ringing, a black or white
second image on the picture, and is nearly always
due to the fine tuner being out of adjustment. The
position of this fine tuner is rather critical and some
patience may be required to obtain good definition
with freedom from ringing and good sound.

Sound Channel
V14 and V15 are the two sound I.F. amplifiers and

These faulis are not listed with the easiest to check
placed first, but in order of the most likely cause.

Frame Timebase

This part of the circuit consists of an ECC82
double triode V22, which functions as a multi-
vibrator. This being followed by the PL82 frame
output ¥V23. The ECC87 is pulse fed from an interlace
circuit conSIStmg of two WX6 rectifiers which ensure
that the circuit is triggered at the right instant. Loss
of frame hold may be due to several factors depending
upon the symptoms. The frame hold (vertical hold)
control will enable the fault to be localised. If ihe
picture is rolling one way and as the control is
rotated the rolling slows down and then com-
mences to roll in the opposite direction, it may be
assumed that the fault is lack of adequate frame
pulses and not a fault in the timebase itself. Check
the sync separator V19 (EF80) and then the interlace
diodes (WX6) plewously referred to. 1f, however,
the picture roll is in one direction whatever the
position of the hold control, the ECC82 should be
substituted and if this does not cure the fault check
the series resistor from the slider of the hold control
(820 K£2) coloured grey, red, yellow.

Poor linearity, that is uneven spacing of the
scanning lines leading to vertical picture distortion
which cannot be corrected by adjusting the frame
(vertical) linearity control, should direct attention
to the ECC82 and then the PL82. If no improvement

both are EF80 valves. V16 is the
sound detector and is a crystal [ — LI
diode CGG6E. The signal then

passes through V17, which is a
WX6 interference limiter, to
the triode section of V18 an

ECL80. The pentode section
is used as the sound output to the
speaker.

On several occasions a rather
peculiar fault has developed,
which takes the form of a hum
on the sound accompanied by
distortion of the frame scan.

In each case this has been
found due to an internal leak
in the 100--2004F condenser can

/5

vie

LI
[ coz ]
-_;-E’//F

1/2/47 i’}

% I

Sound
Quitput
7'ransr ormer
T7

V7

C66/C89 marked in Fig. 1. VE@ e Preset
These condensers are the bias Main Line Hold
decouplers of. the ECLS0 sound Smoathing c97
output and PL82 frame output Condensers Vo5
valves. V24O O
Obviously a leak between the
two sections of this condenser /MO B) D
can will result in an amount of /”82/05/?"/""/

interaction between the circuits.
The sound channel is reasonably
trouble free. Lack of sound
should direct attention to V14,
V15 and V18 first, and then the
crystal diode. Distortion may
usually be tracked down to the
interference suppressor or its
load resistor (2.2 M£2). If distor-
tion is not located here the diode

Smoothmg

Q

detector should be suspected and

if this proves good, the ECLS0 I

258
1

sound A.F. and output VI8 will
most likely be at fault. This, of
course, may be checked first.

Fig. 2

.—Showing the position of line timebase pre-set condensers. The various
ery stal and metal rectitiers and components mentioned in the text are simplified
so that they may be seem more clearly.
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is apparent by replaciné these valves, and the poor
linearity is accompanied by decreased height, check
the screen decoupling condenser of the PL82, C88

The V models are converted by a specially made
adaptor, made by Pye for easy fitting. It will have
been gathered from the above remarks that’ these

receivers are rather complicated, and
unless the function of the various

5%5'“0/7 componenis is understood, second

ner thoughts should be indulged in before

) any involved servicing is undertaken.

/’ngg/'_"l_;a/ ) It would appear that there is some

p Y I;Wogf‘;”se confusion ﬁbout the correct method of

lorizontal L2 centring the picture on the screen.

Ampiityde A@/Lgvégent Viewed from the rear of the tube, the

first component on "the tube neck is

the ion-trap, this is always adjusted

for maximum brilliance as described

Vision many times in these pages.

oo Sencitvity The next item is th% focus magnet

Line Controst Verticsl with its lefthand control lever. Behind

Holo/ Linearity O< O« | psins Sockets this will be found two metal plates with

small finger-grip extensions. These are

, 850mA. out In T the centring plates, and each.varies the

Vi’f;ga/ Supprsr Vefj{ge/d Station vertical or horizontal position of the

° Amplitude Aftenvator R0zen picture upon rotation, In front of these

Fig, 3."— Rear view of V4 and V7 models, again is the scan coil unit with the

thumb screw at the top giving a tilt

(32 uF) and the previously mentioned C89 cathode adjustment, j.e., adjustment will slightly rotate the

bypass. picture. A drawing is provided in case these
Weak Sync _ directions are not understood.

If no sync pulses line or frame are being received, Z,‘ig;e scan Coil

and this is shown by inability to I0ck either the
frame or line timebases properly, first check V19
(EF80), then its 12uF screen decoupling condenser
and ‘then the vision detector crystal diode, peculiar
though this may seem. This presupposes that a
reasonably strong modulation is being displayed on
the tube face even if it is scrambled.

If the modulation is weak, however, and of Very
poor contrast, valve replacement having no effect,
the overload diode should be suspected, and the
vision detector diode if the overload seems to be
up to standard,

Power Supplies

H.T. is obtained from two PY82 rectifiers which
give very little trouble, a 30 ohm surge limiting
resistor is in series with each cathode, the centre point
of the two being taken to the reservoir capacitor
and smoothing choke and thence to the H.T. line.
Al valves, plus C.R.T., have their heaters connected
in one chain so that the failure of one will render the
others inoperative.

Fuses

Three are fitted, one in the chassis side of the
mains supply rated at 850 mA anti-surge.

Another is fitted between the mains selector
resistors and the valve heater chain and is rated at
500 mA. The 250 mA fuse has already been referred
to as being in the H.T. supply to the line output
stage.

Final Notes

The VT models operate satisfactorily on Band 111,
using *“ sprigs ” (clip-on elements) fitted to an existing
well sited, H or X aerial up to 20 miles from the
transmitter, depending upon the locality, Beyond
this distance, and sometimes inside this distance, a
multi-element array is essential, In this case both
aerial leads are taken to a junction box from which
one lead is taken to the receiver.

Picture
Shift
Controls

Adjusti
Cap Tjus: /ng\ Screw

f g
Fig. 4.—-Rear view of the tube assembly.

LT.A. PROGRESS REPORT

TWO further contracts with ARTV and Granada
E were signed recently. All contracts are for 10
years, but it is unlikely that their contents will be
published.

Good progress has been made regarding the siting
of transmitters, The ITA received planning per-
mission for Winter Hill (near Bolton), where a station,
sited 1,450ft. above sea-level, will serve the Lancashire
area. The architects expect building to begin shortly,
so that the station can transmit by the spring of 56,
From an initial signal strength of 100 kW., power
will be stepped up to about 200 kW,

Coverage will extend to Barrow-in-Furness,
Lancaster and Setile in the north ; Stoke-on-Trent,
Crewe and Wrexham in the south ; Liverpool and
Colwyn Bay to the west ; and points inward from
Rochdale 10 the east. In all, the potential audience
equals the population of London, i.e., 7 million people.

Midlands.—The Midiand transmitter now being
tested at Cambridge should be ready for the opening
of a Birmingham station at the turn of the year, It is
the first Band I1I station te be built by Pye.
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TrlE

August 24th to
September 3rd

Name
Aertialite, Ltd.

Airmec, Ltd.
Antiference, Ltd.
Argosy Radio-
vision, Ltd.
Arrell  Electrical
Accessories, Ltd.
Assimil (England),
Ltd.
Automatic  Coil
“Winder & Elec.
Equip. Co., Ltd.

Balcombe, Litd.,
A.J

Belling & Lee, Ltd.

British Communi-
cations Corpor-
ation, Ltd.

Buigin & Co., Ltd.,
A

. F.
Bush Radio, Ltd.

Champion Elec.
Corpn., Ltd. -

Channel Elec-
tronic Industries,
Ltd.

Cole, Ltd., E. K....

Collaro, Ltd.

Co-operative
Wholesale
Society, Ltd.

Cosmocord, Ltd.

Cossor, Ltd., A, C.

Cossor Instru-
ments, Ltd.

Decca Record Co.,
Ltd.

Domain Products,
Ltd.

DubilietCondenser
Co. (1925), Ltd.

Dynatron Radio,
Ltd.

E.A.P.(Tape
Recorders), Ltd.

E.M.1. Institute,
Lid.

NATIONAL
RADIO

Strand
Address No.

Castle Wks., Stalybridge, 33
Cheshire

High Wycombe, Bucks. 108

Bicester Rd., Aylesbury, 64
Bucks.

Argosy Wks., Hertford 35
Rd., Barkmg, Essex

Vmcenths New Isling- 111
ton, Manchester 4 :

10, Pembrldge 3q., w.2 312

“ Avocet Hse.,” 92-96, 116
vauxhall Bridge Rd.,
S.W.t

52-58, Tabernacle St., 21
E.C.2

Gt. Cambridge Rd, 46
Enfield, Mddx.

Second Way, Exhibition 217
Grounds, Wembley,
Middx.

By-Pass Rd., Barking, 59
Essex

Power Rd., Chiswick, 22 &
Ww.4 57

Champion Wks., Drove 62
Rd., Newhaven, Sussex

Princess St., Burnham-on- 212

Sea, Somerset

Ekco Wks., Southend-on- 12 &
Sea, Essex 121

R1pple Wks., By-Pass Rd., 39
Barking, Essex

1, Balloon St., 60
chester

Man-

700, Gt. Cambridge Rd., 20!l
Enfield, Middx.

Cossor Hse., Highbury 23
Grove, N.5

Cossor Hse., Highbury 114
Grove, N.§

1-3, Brixton Rd.,, S.W.9 32

Domain Wks., Barnby S8t., 305
N.W.1

Ducon Wks., Victoria Rd., 221
North Acton, W.3

“The Firs,” Castle Hill, 24
Maidenhead, Berks.

546, Kingsland Rd., E.8 303

10, Pembridge Sq., W.2 311

PRACTICAL TELEVISION

List of Pnnc;pal Exhibitors

in Alphabetical Order,

with Stand Numbers

Name
E.M.I. Sales &
Service, L.td.
Edison Swan Elsc-
tric Co., Ltd.
Electric Audio Re-
producers, Ltd.
English Elec. Co.,
Ltd.
Ever Ready
(G.B.), Ltd.

Co.

Ferguson  Radio
Corp., Ltd.
Ferranti, Ltd.

Garrard Eng. &
Mfg. Co., Ltd.
General Elec. Co.,

Ltd.
Gibbs, Ltd.,
Herbert, E.
Goodmans Indus-
tries, Ltd.
Gramophone Co.,
Ltd. -

Hart & Co., Ltd,,
Alfred
Hartley Baird, Ltd.

Hunt (Capacitors),
Ltd., A. H.

- Hiffe & Sons, Ltd.

Invicta Radio, Ltd.

J. B. Mfg Co.
(Cabinets), Ltd.

J. Beam Aerials,
Ltd.

Kolster-Brandes,
Ltd.

Labgear (Cam-
bridge), Ltd.

McMichael Radio,

Marconiphone Co.,

Ltd.
Masteradio, Ltd.
Matthews (Radio

& TV), Ltd.
Mullard, Ltd.

SHOW

Sfézm/

Address No.
Hayes, Middx. 215
155, Chdrmg Cross Rd., 58

w.C.2
17, Litfle St. Leonards, 216
S.w.14
Marconi House, 336-7, .. 31
Strand, W.C.2
Hercules Place, Holloway, 54
N.7
105-109, Judd St., W.C.114 &
103
Hollinwood, Lancs. 13 &
120
Newcastle St., Swindon, 47
Wilts. :
Magnet Hse., Kingsway, 37
Ww.C.2
First Avenue, Montague 209
Rd., Edmonton, N.18
Axiom Whks., Wembley, 20
Middx.
Hayes, Middx. 48 &
49
249, Upper St., N.1 210
Princess Wks., Brighouse, 52

Yorks.
Bendon Valley, Garratt 8

Lane, Wandsworth,
S.W.18
Dorset Hse., Stamford St., 202
S.E.1
100, Gt. Portland St., W.1 53
86, Palmerston Rd., E.17 219
Weedon Rd. Estate, 104
Northampton -
Footscray, Sidcup, Kent 16
Willow Place, Cambridge 204
190, Strand, W.C.2 40
Hayes, Middx. 50
10-20, Fitzroy Place, N.-W.1 36
419, Old Ford Rd., Bow, 211

E.3
Century Hse., Shaftesbury 18
Ave., W.C.2




14

) B PRACTICAL TELEVISION August, 1955
Stand ) Stand
Name Address No. Name - © Address . No. '
Multicore Solders, Maylands Ave.,, Hemel 63 Sapphire Bearings, 96a, Mount St., W.1 304
Lid. ) Hempstead, Herts. Lid. .
Murphy ~ Radio, Welwyn Garden City, 29 Simon Equipment, Recorder Hse., 48-30, 10
Ltd. Herts. Lid. George St., -W.1
- “ S Ltd. 9 ing 2
NEWNES, LTD., Tower Hse., Southampton 107 ]l-In %s b,),’r > 89,9577, ngs:way, Ww.C2 112
GEORGE Street, WC2 "~ Sebell: Industries, Langley Park,. Slough, 19
PaE](Rad‘O&T/V) 295, Regent St,, W.1 61 Splt;é?(') Ltd. le]iu%g. Windsor, Berks. ’ 206
‘ Standard Tel. & Brimar Vale Dlvmon 1
Paé}:lpéggnlﬁtgeplo 17, Stratton Sr., W.1 34 Eadbles (Brimar), Fooismay, Sideup, Kenf
Permanoid, Ltd. Vincent Wks., New Isling- 111 Standard Tel. & Connaught Hse Aldwych 119
ton, Manchester, 4 Cables Ltd W.C3 S ’
Peto Scott }ilec. Weybridge Trading Estate, 55 (SenTe!rCel) : e :
Instruments,L1d Surrcy . -
Philco (Overseas), Romford Rd., Chigwell, 15 S@la Radio & O*f"‘c\‘Ner 945, Oxford- 51
Lid:- Essex ) B
Philips Elec.,, Ltd. Century Hse., Shaftesbury 27 )
N ) Ave.,, W.C.2 42 & 43 Tape  Recorders 3, Fitzroy St., W.1 66
Pilot Radio Lid. ... Park Royal Rd., NNW.10 56 (Electronics)Ltd.
Plessey Co., Lid.... Vicarage Lane, liford, 122 Taylor Electrical Montrose Ave., Slough, 6
a © a Essex Instruments, Ltd. Bucks.
Portogram Radio Preil Wks., St. Rule St., 65 Telegraph Con- North Acton, W.3 45
Elec. Ind., Ltd. S.W.8 denser Co., Ltd. )
Pye, Ltd. ... Radio Wks., Cambridge 30 Telerection, Ltd.... Antenna Wks., St. Paul’s, 7
e Cheltenham
RCA. Photoplione, . 36, Woodstock Grove, 110 Telequipment, Ltd. 1319a, High Rd., Whet- 105
Lid. Shepherds Bush, W.i2 . stone, N.20
levisi i ¢ 31
- « PRACTICAL WIRELESS ” Television Society 164\"&’- CShiflesbury Ave., 5
* AND-* PRACGTICAL TELEVISION » Trix Elec. Co., Ltd. 1-5, Maple Place, Totten- 26
STAND NO. 107 ham Court Rd W.1
RadioGramophone Eastern Av. West, Maw- 11
Dev. Co., Ltd. neys, Romford, Essex Ultra Elec. Ltd. ... Western Ave., Acton, W.3 . 41
Radio Society of New Ruskin Hse., Little 3i0 :
Great Britain Russell St., W.C.1 Valradio, Ltd. N hapel Rd.. Felt 1
Radio & T/V Re- 26, Fitzroy Sq:, W.I 302 aradie ow Chapel Rd., Feltham, 118
lL atlélel S Assn., Vidor, Ltd. West St., Erith, Kent 28
Regentone Rdle Eastern  Avenue West, 38
& Tel. Ltd. Mawneys, Romford, Westinghouse 82, York Way, King's 101
Essex - Brake & Signal Cross, N.1
Roberts’ Radio Creek Rd., East Molesey, 117 Co., Lid.
Co., Ltd. Surrey Whiteley Elec. Mansfield, Notts. 25
Rola Celestion, Ferry Wks., Thames 17 Radio Co., Ltd.
Lid, . Ditlon, Surrey Wolsey Television, 43-45, Knight's Hill, 5
Rudman, Darling-" Wednesfield, Stafls. 208 Ltd. S.E.27
ton (Electronjcs), Wright & Weaire, 131, Sloane St., S.W.1 2(8
Lid. Lid.

Marconi TV Centre

THE Broadcasting Division of Marconi’s Wireless

Telegraph Co., Ltd., have established at
St. Mary Abbot’s Place, London, W.8, the first fully
equipped television training studio of ils type in
Britain.

The advent of Commercial Television has posed
serious problems to the many organisations, through-
out Britain, interested in the television medium.
To all such, the Marconi Television Centre offers the
following facilities :—

A complete training course in the operation and
maintenance of television studio equipment is
undertaken by the Marconi College.

The Centre is available to any organisation wishing

to use the equlpmcm for training lhclr own studio
and production staffs.

It can be uscd by any organisation, large or small,
for rchearsals or auditions under true operdtlonal
conditions. Telecine equipment is available for those
wishing to appraise filmed programmes on television, .
A complete mobile Qutside Broadcasting Unlt is
attached to the Centre and can be ‘used.

Arrangements can be made forlive- bmaauasls 10
be originated from the Cenlre, whxch has a stage of
approximately 2,000 sq. ft. ;

The Marconi Television Centre,. Wthh has been in
operation since June 2nd, has alleddy proved to be
an unqgualificd success in the training; of persocnnel
upon the latest equipment. Among those already
making extensive use of the facilities are Associaled-
Rediffusion, Ltd.
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—THIS MONTH'S SNIP—;

Corner Console. A massive
cabinet but being corner
fitted is not out of place even
in a modern small living-
room. Overall dimensions of
this cabinet are 47in. wide X
31in. (deep to corner fx 501n.
tugh. Made to house “ 15
Televisor, Radio Unit, Ampli-
fier, Tape Deck, etc. Origin-
ally &£i8—our price. £10.

15

SUMMER SALE — special Prices This Month——

5 VALVE
SUPERHET

5 -valve superhet,
long, medium and
short. Fine clear
dial. Latest loctal
valves. Ready to
operate. Chagsis
size 15in. x 6in. x 6in.

£8/19/6 care.

abd insurance 10/-. Cabinet to suit, 37/8.

plus 30/- carriage.
Post 1/-

CONSTRUCTOR’S PARCEL

wive valve superhet chassis—
size 15 x b x 2in. with three
waveband glass scale, pulley,
driving head, etc.

Also TABLE CABINET
Veneered and polished—takes the
above chassis. 38/6. Post 26.

)

THREE-SPEED GRAM MOTOR

200-240 A.C. mains-operated,
complete with turntable—plays
33, 45 and 78 r.p.m. records.

2/6

Post 5d.

INSTRUMENT CASE

Veneered
drilled.

and polished — un-

1778

Carr. 3/8.
127
TELE-
CABINET
Veneered and Polished—Perfect.

New and unused.

TV, BAND I NEWS
e _ADD-ITA

This is a ready-to-work
adaptor which fixes vo the
side or back of your T.V.
and will give you the new
commercial station by the
flick of a switch. You do
nothing to your set, just
plug in mains and aerial
leads. Suitable for any
T.V. Price £6/10/- or 30/-
deposit and six payraents
of £1.

NTS FOR 25/-

THE “ ELPREQ’ Band III SIGNAL GENERATOR is
very efficient and it :— N

1. Will provide the signal for tuning to any Band TII
station.

9. Can be used as a gridg-dip meter for checking the
frequency of Band IIT T.V. aerials, Coils, etc.

3. Can be made to give a pattern on T.V. Receiver

screen. It can be accurately calibraved with included
equipment.
All the parts including valves, tuning condenser and
meta} chassis are available as a Kit at 85/- post free.
Constn/l(sctional data free with Kit or available separately
price 2/6.

BUILD YOUR OWN CONVYERTER

The Elpreq Band III Converter has given very satis-
factory results from the experimental Beulah Hill
statipn. It nses 2 valves, is not at all difficalt to make
and can be lined up with the simple 25'- instrument
Gescribed above. Price for all the components, including
constructional data. is £3/10/~ —data available separ-
ately price 2/6.

3-speed record
player with piclk-
up uskng the famous

Acos Y Hi G turnover
crystal—motor also by very famous
maker. All on unit board ready for

3 SPEED
RECORD
PLAYER

installation. A wonderful bargainat £5/10/-. plus5/-carrlage.

NOVELTY RADIO

Complete tunable M/L. Radio
with room for 2in. speaker in
hase. Needs only valves, speaker
and batteries.

SPECIAL BARGAINS FOR GALLERS
AT ALL BRANCHES

BAKELITE CABINET
Two tone with builg-in handle.
Note.—All have slight imper-
fections but these are hardly
noticeable and wilt not aflect
the soundness of the set.

36 FoR

Post 1/-.
ALTIMETER
(imperfect).

These  contain 8
aneroid barome-
ter movement.

=

Post
2/6.

CONSTRUGTOR'S PARCEL
Bakelite cabinet, complete with
dial, metal chassis and back, and
plans of T.R.F.

S
BEETHOVEN CHASSIS

Chassis _size
approx. 9% x
74 x 8% First-
class  compo-
nents. -.C.
mains opera-
tion. Three
wave (medium/’
and tw o
shorts). Com-

plete with five
valves, ready to work. Spt
cash-with-order price this month,
£5/19/6, carriage and insurance 7/

2/6 -

100ft. 4
Post &
free.

CONMECTING WIRE
P.V.C. covered in 100 ft. coils—
most colours—four coils, ditferent
colours. 9i-. N

CARBON RESISTORS

e

50 assorted ¢ and ¥ watt resistors.
Ranging hetween 10 ohwms and
10 meg. ohms. _(Our Selection.)
Price b/- pku. o0 ac 1 watt, /6.

Phone
Half day, Wednesday.

ELECTRONIC PRECISION EQUIPMENT, LTD.

Post orders shouid be addressed to Dept. 3, Bouvne Hse,, Grove Rd, Easthourn:.
42—;1‘6. Windmill Hill, | 152-3, ];‘h-‘(-t

uistip, Middx, (3 O,
RUISLIP 5730 ‘ Phone .

Half day, Saturday. |

Street, | 29, Stroud Green Rd.,
NN Finsbury Park. N.4,
CENteal 2833 | Phone : ARChwav 1013

Half day. Thursday. |

249, Kilburn Iligh
Rond. Kilbara,
MAIda Vale 4921
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"BUILDING THE “SIMPLEX”?

Thousands of enthusiasts are building the N R.F. UNITS LYPE 26 and 27. For

‘ Simplex *’ Tlele\nlsm now bez%\r;}iﬁyatﬁz(')e% VYALVES usg §v1th the IR laf&{)hor any lglcexver w]lotih
in ' Practical Television.’ N v. supply. ese are the variable
YOU ? CONSTRUCTOR'S ENVELOPE | 4G5 6/6 | TAT 8/6 | 574 10/- .| tuning units which use 2 valves EF54
connammv full constructional details and | 187" 6/6 | 705 88 | 5 and 1 of BECS52. Type 26 covers 65-50 Mc/s
Blue Print, additional notes and sugges- | 11,H4 8/~ éF‘; BOE 10/~ (5-5 metres), and Type 27 covers 85-65
tions, and Query Service form, sent for | 11.N5 8- | Ty g;g 6ACT  6/6 | Mo/s (3.5-50 metres). Complete with
ONLY 5,f All components available ex | 1.4 78 19H6 3/6 6K7GT  5/6 }JaAl%]L("I?O’\EILgd ?)}ISI?IQD NEW IN MAKER S

11 . 1 eal
;\t;)c(k&s“%[o&s %L,;nss 1% s.w.g. 5‘2“:‘ Z?j/g T S~ 1;‘,//6 Zon ol
ED for Vi 1 ith screen o ~ ’ 3

sad e Bollr St s e T8 | 186 B | e e | | Ay e rvem e, orgoss,
TRANSFORMER.—350-0-350 v. 150 ma, | SAKT 9/6 | 125K7  8/6 ) EBC33  8/6 “ Px 'wtlcal Televmon for makmg a’
63v.52a.,5V.3a. tapped at 4 v., ONLY | 6B% 26 | 128R7T  V/6 | BB 3/ TV CONVERTE Complete with
37/6. (Postage 2/-.) v 688 V6 | BDT U6 | pras . are valves. ONLY 15/ (Postage, ete.; 1/6).
CHOKE.—10 h. 120 ma., 10/6. (Post 1/-.) | 6C8 8- | 32 U6 | fmas 6/6 CHASSIS OF INDICATOR 233.--
RECTIFIERS.—RM3 5/- ea., K3/40 §/- ea. | 6G6 6/6 | 36 /6 < Containg VERIT C.R. Tube Holder, 11
VALVES.—EF50 6/6, SP61 4/-, 6SNT 9/-, | 646 5/- | 50Y6 8/6 | EF30 66 valveholders, resistors, congensers,
6J5 5/6, EB34 3/6. EAS0 3/6. 6KG g | 58 8/6 | o Red - etc., etc. BRAND NEW. ONLY 10/
VALVEHOLDERS.-BIG/EF50)  10d., | g17 w6 | 1622 11/- | Sylvania 8,8 (Carriage, ete., 5/-).
1O, and M.O. 6k, Diode (LA50) 6d., | oo wg | 1626 4/- | BFOL  12/6 POCKET VOLTMETERS. PN
}'{31;299772&1“ —Tested full screen, 42/6. | 6RS o [| e U || e %081 > Rﬁi}‘ﬁx‘ﬁ]ﬁ vNaEn\?roémUvN%gE%r
4 (ONDENSERS.—Electrolytics 25 mid. | €U 8/6 Y;%?;?m S}S EES% 7;2 ONLY 18/8.° L -

25v.1/10, 16 x 8 mid. 450 v. 5/6. 32 x 32 mld. 6\7761 . §,"6 KT4d 8/6 | SPEI 4/ .
2 e Clt W CHINCIR (EIee (el (e g‘ ogr 76 | o 5i- | MUL4  10/6 | TRANSFORMERS. Manufactured o
POTENTIOMITERS.— AN values, pre- sggv g;g T IG/6 11 TR0/ onilalrrrsxg%gggwns anfzﬁf%l?ésg VI n
seé: 1,9 ¢ach, long spindle 3/-, with switch, | gar 416 gl;fi%DD 6/6 ;’5‘0 ’efﬁ .3V 4 o bs v ah _v 3Va.. ONLY
4/6. 63J7 8/6 25 8- | o2 |- 65/ 3.)0 v.-0-350 v, 160 m. T %
RESISTORS.— & watt 4d., 1 watt 50, | 65k7 76 | 1S5 8~ | 5003 o | s v-gn. ONLYS 47@0

1 wait 6d., 1.5 k. 5 watt. 1/6. 68L7 o. | 1T4 8- | 004 i 9 L 265 6 a.-‘, 5 Vr 3 Et}\, el
R HIL ATkt oLy 11%316 6587 7/ | 1R 8- | 981A  50L | 5v. :£ a., ONl Y 8716, zso 0550 5. 8 o
(Do&tage o/ j > 6.3v.8a..6v.2a., ONLY 21/-. The abme
O/F TRANSFORMER. 5/-. PYE 45 me/s LF. STRIPS,—The stri o m}l}‘{ hmu%%dz‘lm%m mm;n;'mg e
Al Componen 5 Brand New and Un- that is ready made for the London V]QIOI?l ONLY 79'/(; ’}'kV \gllr-ll 'i‘ng\?ngh 4 1’ 1 o
used.  Full I'r ljxst available on Channel. Complete with 6 valves EF50 ONLY 89/6. PLEASE ADD 2/- POSTAGL

reqguest. and 1 of EA50. BRAND NEW, ONLY 59/6, FOR EACH TRANSFORMER.

Open until 1 p.m. Saturdays, we are 2 mins. from High Holborn (Chancety Lane Station) 5 mins. Ly bus from King's Cross
Cash with order, pleuse, and print name and address clearly. Includ postage as specified and on Component Orders under §2.

U E l CORPN THE RADIO CORNER, 138, GRAY'S INN ROAD, LONDON, W.C.I.
n nln n

(Phone TERminus 7937.)

. LEARN THE PRAGTICAL way

Spec»ally prepared sets of television parts (which you
receive upon enrolment) with which we teach you, in
your own home, the working of circuits and bring you
easily to the point when you can construct and service
a television set. Whether you are a student for an
examination; starting -a new hobby; intent upon a
career in industry; or running your own business —
this Practical Course is intended for YOU - and
may be yours at very moderate cost.
EASY TERMS FROM 15/- A MONTH

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

EXPERIMENTAL

= : OUTFITS:
Please send me your FREE book on Practical Courses: TELEVISION — Instruction and equipment for building a Television
To: E.M.A. INSTITUTES, Dept. (38X, Grove Park Receiver,

Road, London, W.4. BEGINKER’S RADIO GUTFITS — A course in basic principles.

ADVAHRGED RADIQ QUTFITS — Instruction and equipment from

witich you build a Radic Receiver.

Also fm~ Mechamcs, Electmcltv, Chemistry, Photogranhy, Carpentry,
eial Art, Amateur 8. W. Radio, Languages.

EMLL INSTITUTES [nysi oo

IC.55

NAME.....

SUBJECT(S) .
| ——
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present-day _television receiver, the working
principles of the efficiency, or booster diode
circuit, are not clear to all constructors and service-

men. When the working is understood, many obscure

QL THOUGH almost universally used in the

faults such as horizontal non-linearity, vertical shaded:

bands and the various forms of picture * kinking ”
can be remedied without great difficulty.

Consider Fig. 1 where a typical double-wound type
of line transformer is used in an efficiency circutt.
Although the auto-transformer method of connection
is now guite common where the scan coils are fed
across a section of a single winding instead of a
_separate secondary coil, the working principles to be
discussed are, of course, unaltered. In the figure the
anode of the output amplifier valve V1 is connected
to one end of the primary winding of the transformer,
the other end of this section being

T
|} ]
[y
v |
B
el

|
|

EFFICIENCY DIODE SYSTEMS

the secondary winding and the feed to the anode
of the amplifier V1 is, therefore, by way of the
secondary winding, the efficiency diode, the linearity
coil L1 and the transformer primary winding, in that
order: In practice the secondary of the transformer is
wired so that it provides a reversed polarity to that
generated by the primary flux ; the anode current
which flows in both windings does not, therefore,
saturate the core to the extent it would if the magnet-
ising currents were in phase.

Equivalent Circuit

Before considering the action of the efficiency diode
it is best to visualise the circuit conditions at the scan
coils in the absence of the valve. The scanning coils
can be considered as a simple parallel-tuned circuit
as shown in Fig. 2, where the resistance R of the
windings is drawn in series with the inductance L, and
the wiring capacity is represented as a parallel
capacity C. The switch S replaces the output amplifier
valve and the battery E the normal H.T. supply line.
If the switch has been closed for some appreciable
time. a steady D.C. will be flowing in the circuit having
a value of I amp ; nothing will upset this condition
until the switch is opened, which in practice is
equivalent to suddenly cutting off the output valve by
a heavy bias.

It is Fairly easy to show that the current in the circuit
does not then fall evenly to zero as it would in the case
of a pure resistance in place of L, C and R, but oscil-

returned to the H.T. rail through
a condenser C1. From the operat-
ing point of view this condenser
might just as well be considered
as returning to earth, and in
many practical circuits it is so
connected, The overwind portion
of the “primary” winding is
wired to the anode of the E.H.T.
rectifier diode V3, whose filament
is lighted from a separate, highly-
insulated winding of a few turns.

The main secondary winding
connects to the scan coils through
a blocking condenser C3, which
keeps the D.C. from passing
through the windings, and a
series variable inductance L2
generally referred to as the width
control.” The efficiency diode V2
is wired between one side of the
secondary and a further con-
denser C2 returned to the H.T.

Sawtooth
fnput

HT+

Scan Coils

EHT

Chassis

line (or earth).
The anode voltage supply is
fed in on the other side of

Ttz

Fig. 1.—A typical efficiency diode line output circuit,
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lates ba.ckv;zagrds and forwards around the circuit at a
frequency given roughly by the familiar formula of
1
7/ LC
course, damped out. quite quickly by the.resistive
tosses and consequently appears as shown in Fig. 3(a),

L1

-, -
81T T IR

_____ .

Fig. 2.—Equivalent circsit of scan coils.

the tuned circuit, f = The oscillation is, of

fa)

x>

'
3
!
&l
§
'
1

L el
1

00000 AW

—
h-

becoming negligible after a very few cycles.

Over the same period the current in the inductive
arm is very simifar in waveform, being displaced by
90 deg. from the oscillation mentioned above, and
falling over a few cycles of damped oscillation from
the normal steady current value I to a very small
figure. This is shown in the figure at (b). The con-
clusions drawn from an inspection of these two wave-
forms are, therefore, that when the circuit is suddenly
opened : (a) the voltage across the scan coils builds
up to a very high value and oscillates sinusoidally until
damped out by the resistive component; (b) the
current falis from its initial value of I and-oscillates at
the same frequency as the vollage, but leading the
latter by 90 deg. ; (c) the greatest negative excursion
of the current occurs at the same instanr as the voltage
wave passes through zero on its negative swing. This
point is shown at x in the figure.

If now a diode is introduced into the circuit of
Fig. 2 as shown in the broken lines, wired in such a
way that it becomes non-conducting for positive-
soing voltage, its action in the practical circuit should
be quite clear. When the scan coil current swings
from its initial positive value | to its maximum
negative value (slightly less than 1), the diode is cut
off and has no effect on the circuit ; when the current
tries to swing upwards on the next half-cycle, however,

the diode conducts and cffectively shunts the circuit,
with a very low resistance. The oscillation: is thereforé;.
immediately absorbed. - %
As the switching cycle is actually identified with the
flyback period of the normal scan, the scan coil

‘current and voltage conditions in the working circuit

are therefore as shown in Fig. 4, the sine and cosine
“sections " of the appropriatc waveforms of Fig. 3
having been transferred there. If the oscillations are
not damped out at once at the end of the flyback
period, a ringing occurs at the front of the next line-
scan and the picture is marked into vertical bars on
the left-hand side. By a proper design of the damping
conditions all of the oscillation should have been
damped out in the fiyback period.

The capacity C of the scan coil windings may be
neglected provided the resistance of both the windings
and the efficiency diode are very small. The effective
load resistance of the diode can be adjusted by L1 to

Output valve
current

Diode Flyback
current irgce
Scan

Fig. 5.—Change-over conditions during the scan.

allow the proper rate of fall of the current to match -
to the rise of current in the coils towards the middle
of the trace which is provided by the output amplifier-
itself as conduction re-commences. Fig. 5 shows the
take-over conditions, the output valve being brought

(Concluded on puge 124)

e ‘ " E
f l
Trace. : '
A
f l
T Time | '
. T '
Fig. 3 (Left).—Oscilla- e — 1
(5) tory conditions in the ' !
scan  coils in am un- [ ’
7 damped circuit. Fig. 4 ! '
(Right), — Secan coil ' H
current and veltage con- i =
ditions over one scan g ]
period. ! 'r__
7 f
=] £,
Time ¢ Sine
wave .
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LOVVERTER
FOR

THE FIRST OF A SERIES

OF CONVERTER UNITS

FOR THE RECEPTION
OF THE ITA

OMPLETE Band I-Band IIL tuner units are
C available commercially, but they neariy all
use an intermediate frequency in the region of
35 Mc/s with the oscillator working high (that is,
above the signal frequency), so that the sound LF.
is higher in frequency than the vision LE. This mode
of operation was advised by the British Radio Equip-
ment Manufacturers’ Association (B.R.E.M.A) and
the G.P.O. as a means of reducing TV and F.M.
interference, which is otherwise liable to occur as the
result of oscillator radiation and second-channet
pick-up.

Therefore, as the older style receivers use J.F.’s
of considerably lower frequency (in the order of 14 to
19 Mgc/s), and in some cases use a lower than signal
frequency oscillator, so that the vision LF. is higher
than the sound LF., it is not feasible to adapt such
receivers to cater for a two band tuner-unit.

The Band Converter

There is still a way left open to the would-be Band
111 viewer who is the owner of either a Band I superhet
or T.R.F. receiver, however. That is by making use of
a band converter which operates by converting the
frequency of the Band LI signal to the frequency of
the Band 1 receiver. It is, of course, necessary to
arrange the conversion so that the sound and vision
signals are altered in frequency in their right
relationship.

The block diagram at Fig. 1 shows how this may be
achieved. Here it will be seen that the signals from
the Band 111 aerial ave first amplified and then fed to
a mixer stage which is also in receipt of a signal
produced by an internal oscillator. The frequency of
the osciflator is chosen so that when the two signals
are mixed a heterodyne signal
equal in frequency to the differ- IHH.H Band 3 Aerisf
ence between the incoming Band
1l signals and the oscillator is
produced which corresponds to

(units which convert the Band TII signals to an inter-
mediate frequency are generally known as adaptors)
operates quite successfully in practice, but it has
limitations which are as well to bear in mind. Its
chief shortcoming is that when used in an.area of
high Band I signal strength it is extremely difficuit,
and in some cases almost impossible, to eliminate
breakthrough of the Band I signals on the Band I
programme.

How true this can be may be realised readily by
some viewers who find that they are well able to reczive
the BBC signals—and a reasonable picture—by
removing the aerial from the receiver. The signal,
being so high in such areas, is picked up directly
by the wiring and first stages of the set itself!

It is, therefore, fairly obvious that a simple switch
in the converter which disconneéts and short-circuits
the Band I aerial when switched to Band Il is not
going to be wholly successful in eliminating com-~
pletely Band I breakthrough. In extreme cases of
this Kind it may be essential to alter the channel of
the Band ! receiver when using a converter.

Another source of Band [ interference is due to
pick up of the signals by the Band Il aerial and
conveyance of them through the converter. This
presents much less of a problem, however, for a
simple filter interposed in the Band i} aerial feeder is
all that is generally required. A filter of this style
is shown in Fig. 2. Preferably it should be builtinto a
thoroughly screened box and mounted as close as
feasible to the converter Band [Il input. Its trimmer
should be adjusted for minimum Band 1 breakthrough

Sound . 41*5 Mc/s
Vision 25 MC/S.

the acceptance frequency of the

B3nd 3
Amplifier

maintain correct relationship be-
tween the sound and vision signals
the oscillator must be lower In

NMixer
Stage

Band /
Receiver

Quiput |
Transformr

T

]

y .
Band 1 receiver. In order to '
'

|

t

'

1

]

1

frequency than the incoming
signals. If, for example. the
oscillator were made higher in
frequency the converted sound
signal  would have a higher
frequency than the converted
vision signal and both would not
be accepied simultancously by
the Band [ receiver. A
A band converter of this kind
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Fig. 1.—Block diagram showing arrangemenf of a coaverter.
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on the Band 111 programme ; in this respect vision
breakthrough is the more troublesome as it causes
patlerning on the picture.

It is interesting to note, however, that extensive
experiments relating to Band I breakthrough reveal
that the main source is after the converter and that
very little Band I signal actually gets through the
converter itself.

We propose to describe the construction of four
or five different models of converter so that every type
of reader will be covered and at least one model
should be found to suit any individual preference.

O-50pF II/\ f0 Turns of 26 SWG
> | i insulated copper wire
wound on Jg former,
30pF gy tapped st 2 turns
— 4 ()(is)()( 0000
From
_Band 3 “ 7o Bano 3
Aerial /nput on
. «  Converter

Fig. 2.—Band 1 aerial filter

1t has been found that the incorporation of a power
pack complicates the design unnecessarily, and
accordingly these models rely for their power supply
on the receiver with which they are employed, but as
the H.T. requirement is quite small and most receivers
have sufficient heater power available this should
present no difficulty. " Alternatively, a separate power
pack may be used, and its constriction will be
described.

Band IIT Coils

At the outset channels 8 and 9 will be employed
and coil winding details given will cover both channels

with some further spread on each side. The coils
are net at all difficult to make and explicit instructions
will be given for their construction.

Alignment

The Band III coils cover a wide bandwidth and
there should be no difficulty with the alignment. So
that the best results can be obtained detailed instruc-
tions are given for the alignment of each mode! and if
these instructions are followed carefully no difficulties
should be experienced.

SERVICE ARFA MODEL No. 1
Circuit Description

Fig. 3 shows the circuit of the service area model.
This model is intended for use where there is an
adequate signal.  This will not necessarily corre-
spond to the same areas as the Band I transmit-
ters ; by reason of the greater attenuation of the
Band 111 signal the service area. will be much smaller
and many viewers who are at the moment within the
normal service area of the Band I station will find
themselves in the fringe area of the Band TII
transmitter.

If the constructor is in any doubt as to whether
or not he is in the fringe area, then he is advised to
build a fringe model.

In all cases a good aerial system is recommended.
This should be as efficient as possible.

The aerial circuit (Fig. 3) is designed for normal
80 ohm coaxial cable input, the feeder being fed
directly into the first R.F. ceoil L1, which is tapped
to effect matching. The tap is arranged at half a
turn up the coil. If the aerial employed uses a
300 ohm balanced twin cable, then a separate coil of
one complete turn must be used to terminate the
feeder cable.

G HT+
470pF R4 7/<
Fig. 3.—Theoretical % 1KQ 2e2K0
circuit of the con- 27
verter for service 3
areas. 22K outpot
L3
W
$ i
Via e OO/ F
. C 4'U .
2 -
H 5 |—
L2 1 3
e AN on
v }0oF 4 45 470
C3 KO L
470 s 7 """ 270 =
" pr == - 3 o=
" ) cs c8 RS clo
Input " ch 470 0-30Q| 22K 470pF
Socket A /f’ / pF PFr| =
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L2 is simply a wavetrap tuned (o the local Band I
transmitter. The signal is fed to the grid of Vla,
which is the first section of the ECC81 or double triode.

1t will be seen that this section of the valve acts
as an ordinary triode and is
biased by Rl in the cathode
circuit. The anode of the valve
is not, how- ;
ever, taken to
H.T., but to
the cathode of

The finished
converter for
service areas.

‘
the second triode portion. The
connection is made via L3,
which is a neutralising coil
and is adjusted to avoid re-
generation.

The grid of V1b is grounded via the large capacity
condenser C4, and the output of the valve is fed 10
the mixer via the centre tap of the oscillator coil LS.
L4 is tuned to the local station and will be found to
be fairly sensitive.

V2 (an EF80) is the combined oscillator and mixer.
The screened grid is used in a conventional Colpits
circuit, the core being tuned by an iron dust core,

PRACTICAL_VTELEV!S[ON
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C8 acting as an auxiliary. It would have been possible

to have used the core sokly for the tuning, but the
arrangement of the circuit with additional capacita-
tive tuning materially assists in the avoidance of
oscillator drift.

The output of the mixer is taken to the LF. coil
1.6, which also acts as a siep-down transformer to
take the output of the converter t0 the input of the
televisor. This coil is made from a Haynes coil unit
{0 obtain the greatest efficiency and screening.

1t will be noted that the theoretical diagram shows
the earthy end of components going to single earthing
points. This feature is carried out in practice as
common earthing connections do much to prevent
losses and to improve stability.

The “Jive side of the heaters has been de-
coupled by the use of small chokes and decoupling
condensers. :

Construction

The first step in construction js to make the
chassis. This is quite a simple job as it can be made
from a single aluminium sheet.

Fig. 4 shows the main dimenstons of the chassis.

The valve holes and holes for aerial socket and
coils should be drilled before the chassis i3 bent into
shape. The holes for the Haynes coils should be
drilled as given in the diagram. Two holes are needed
for the retaining bolts and thc other holes for the
connections.

Having drilled the holes, then the chassis can be
bent into shape. This is best done by bending over
the edge of a block of wood, using a second piece of
wood to force the metal.

The next step is to insert the valveholders and
care should be taken to ensure that they are correctly
positioned so far as the pins are concerned ; a tag
should be inserted under the retaining bolt for the
common earthing.

After the valveholders have been fitted the formers
for L1, L3, L4 and L5 should be placed in position
and the tag strip at the end of the chassis. The cojls
are not wound at this stage.

Underside view showing wiring and layout.
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It may be necessary to reduce’slightly the height
of Lt coil form so that it comes directly under the
input socket.

Pye aerial sockets were used in the prototype as
they are inexpensive and easy to obtain ; the more
modern type of socket can be used if desired. The
output plug for plugging into the television receiver
should be of the same type already fitted.

Heater Chokes

The first step in the wiring is to wire in the heater
chokes. These are very simply made by wiring
10 turns of insulated wire about 22 S.w.g. on to a
former about fin. in diameter. When the coil is
taken off the former the natural springiness of the
wire will increase the diameter. The turns.should be
wound on 'the former so that adjacent turns touch.

Anything can be used as a temporary former, such
as'a koitting needle. Fig. 5 shows the method.

A long “ tail ” should be left on the coil and the
short end wired directly to the valveholder of Vi,
the other end of the long tail being wired to the
valveholder of V2. The second choke has the short

} COMPONENT LIST
Half-watt resistors and ceramic miniature H
condensers as in Fig. 3. Additional components : :

Two B9A valveholders. g
Four {in. diameter coil forms with cores, 5
Two Haynes coil forms and cans, H
One Coaxial aerial socket. . s
Chassis as in Fig. 4. i
One 5-way tag strip. g
One ECC81 valve. H
One EF80 valve, H

end wired to V2 and is stood vertically underneath the
tag strip. -

The Haynes Coils .
"The Haynes coils can be wound next. Each coil
unit conststs of coil former, side wires, top paxolin

strip, cores. screened can and mounting screws.

L2 is a filter coil and is wound at the bottom end
of the coil form. The wire used should be ahout
28 s.w.g., enamelled, or insulated with silk or cotton.
The number of turns should be according to the
frequency of the local channel. Table 1 gives the
“number of turns for each channel.

To make up the coil first slightly roughen the coil
form where the windings are to be mounted with

,’ :lﬂmmmn] >
4
C

hoke wound -~
on needle

Fig. 5. — Details
of the heater
circuit chokes.

pﬁm

Choke
when made
TABLE 1.
. Coil Data.
! Chaanel 1 11 turns
{ Channel 2 9 turns ;
: Channel 3 ... 8 turns
¢+ Channet 4 .. oco = 7 turns i
6 turns ;

Channel 5

some fine sandpaper. This will assist in keeping the
wires in position.

If the enamelled wire is used bare the end of the
wire with emery and slip it through one of the small
holes in the bottom of the mounting adjacent to the
side wire eyelet. Wind on the tequired number of
turns, making adjacent turns touch one another and
take the other end of the wire to another convenient
hole. Coil dope of the polythene variety can be
used, if desired, to keep the turns neatly in position.
' Now fit the top paxolin

i holder and mount the side
wires. These are kept in posi-

e R

— 1y, —

7/A.;Id/;3_ for Input socket

R
&>

Al smalf Fixing holes sre ’/; &3,

tion by a spot of solder at the
base eyelet. Do not allow a
lot of solder to accumulate on
the other side of the eyelet or

1" ' there may be danger of con-
i % ’ tact with the chassis;

[n the case of L1 two side
wires only are required ; after
they are in position the ends
of the coil should be soldered
to them so that the coil is
held firmly in position.

Cl is now soldered to the
I side wires. It will be found
that _ if the condenser is
mounted on the slant it [will
be - possible to solder it
directly to the side wires
without it fouling the can
when placed in position.

The coil form can
be fitted in position

wR,

now
ang

Fig. 4.—Chassis drilling and cutting data,

the can bolted on.
(To be continned)

SO
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THE IMPORTANCE CF  RIGIDITY
AND SOME SUGGESTIONS FOR THE
CONSTRUCTOR
By P. Green

NDOQUBTEDLY now that commercial TV is

E i about to commence, more home-built receivers
will be used, and a few hints on one of the

most important parts of a TV receiver. and one which
generally gets the least consideration, i.e., the chassis,
would be of assistance to many amateur constructors.

Experience has shown that in many amateur-buiit
seceivers the rigidity of the framework supporting
the chassis has been negiected, and this weakness
brings annoying troubles when finally setting up the
receiver. With two-tier construction it is especially
important 10 make the framework perfectly rigid,
and this must be able to support the timebase, and
sound and vision chassis without causing distortion
to them when moved from bench to cabinet.

The chassis themselves should be free from warping
due 1o heat, They should not be too thin, and, if
possible, be reinforced on the edges. The simplest
way of doing this is by bending down the edges.
The bolting-down feet are best bolted to the frame
independently, and made adjustable by means of
slotted holes. This avoids any distortion of the
frame if the mounting position is uneven.

Any distortion of the chassis would disturb the
wiring and coils, and*this must be avoided at ail
costs with short-wave receivers, as this causes trim-
ming troubles. Therefore, be sure to make the frame
and chassis strong and rigid.

Servicing of the receiver will be required at some
future date. Therefore feave plenty of space, and
make removable ends to boxed-in assemblies, SO

/3"//—’1
— t

18 Gauge (-048)
Sheet Brass

Fig. 1.—Sound and vision chassis showing edges bent
down. -
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that it will be possible to reach all component parts
easily. A little planning at the beginning will save
time if trouble starts.

Example

& good example of frame construction is shown
in Fig. 1. This assembly was used for the ** View
Master,” and it consists of 3n. % #in. X §in, angle
uprights, tied together securely both top and bottom
by removable end pieces.

The timebase chassis at the top is made from
Jin. thick dural, and is wired up before placing
in position. The removable end pieces allow tor any
servicing that would be required in the future.

Both the front and rear supports at the bottom,
for mounting the sound and vision chassis, are [sin.

Slot_in Magnifier [,’6( x 1" Steet
Angle
screwed to

cabinet

Ja X laxl
Bakelite
secured by

EBA screw
arter Magnifier
15 (n position

Fig. 2.

A method of hingeing a magnifier.
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thick dural, and on these are mounted the various
controls, The removable bolting;down feet are clearly
shown, and these may be mounted on either side of
the cross-pieces.

Timebase chassis

No 284 tap i)

in angle \%
-

¥4 123* !
% ™~
4 2'3/9

Fig. 3.—An example of frame construction.

Fig. 1 shows the sound and vision chassis, made
from not less than 18 g. (048) thick brass sheet ; the
edges are shown bent over to give added strength.
A good point is to rivet, or bolt, in various positions
on the chassis, copper soldering tags, as it is easier
to solder a connection to a tag than direct on to the
chassis. This prevents dry joints. Soldering tags must
always be securely fixed to aluminium chassis.

No.6BA tap
inside pieces,

NMounting Bracket
Sound and Vision

Agjustable mounting feet

The photograph shows a “ View Master” con-
structed with a frame and chassis as described, and
has proved very successful. As will be seen, this set is
fitted with a maganifier. The fixing straps we reremoved,
and a hinged arrangement was
made : a constructional view is
shown in Fig. 2. This is an excel-
lent idea, since there is no safety-
glass in front of the tube, and the
v>1 magnifier and tube can easily
be kept free from dust. This
saves periodic dismantling for
cleaning, with all its hazards and
disadvantages. A front opening
door has been provided, and on
this the speaker has been mounted.
Through this door opening final
adjustments can easily be madec.
From the speaker terminais,
additional leads are taken to a
jack socket, mounted on the bot-
tom of the cabinet. To this may
be connected a phone for a deaf
person, or conngctions may be
made to a tape-recorder,

An alternative housing arrange-
ment would be to include the
television receiver in a larger
cabinet housing a high-quality
amplifier used for record and
radio reproduction. The sound
side of the television set would,
in this case, terminate at the
sound detector, and this point
would be taken to a change-over
switch. The radio and pre-amp for gramophone would
also go to the switch and a simple operation would
then give the highest quality on radio or television or
records. The only difficulty here would be in the
avoidance of interaction resulting from the long leads,
but Thave found that standard coaxial is ideal, as well
as lending itself ideally to coaxial plugs and sockets
which are vibration proof,

chassis

EFFICIENCY DIODE SYSTEMS
(Concluded from page 118)

back into conduction by proper grid-voltage control,
at about one-third along the forward scan period.
The grid input sawtooth is, therefore, arranged to
carry the valve into conduction about one-third along
the slope.

In a practical circuit, the efficiency dinode does not
simply shunt the coils as shown in Fig. 2, but is wired
effectively in series with the anode voltage supply to
the output amplifier. This connection consequently
adds the diode voltage to that available on the H.T.
rail proper, and increases of 100 to 200 volts are easily
possible over the normal supply.

The E.H.T. for the tube anode is derived from recti-
fication of the inductive kick which occurs when the
primary current in the transformer is suddealy inter-
rupted by the cut-off of the amplifier valve. The
overwinding acts as a step-up auto-transformer in the
usual way (a ratio of some 3 to 1 is usual) and a very
high voltage pulse is produced at the outer end of
the coil. As the pulses are sharp, the peak inverse volt-
age across the recitfier is barely 10 per cent. or so in
excess of the D.C. developed at the cathode.

It should be stressed again here, for the benefit of
those who are not familiar with this part of the
circuit, that no attempt should be made to measure
the voltage on the anode of either the line timebase
output valve or the efficiency diode. Although it is
possible to do this with special apparatus the ordinary
type of voltmeter will be destroyed, as well as the
user running the risk of a severe shock from the back
E.l\f\.F. kick fwhich arises and which is of the order
of kVv.

“PRACTICAL WIRELESS” AUGUST
ISSUE

Now on Sale, Price 1/-

The August issue of "Practical Wireless contains con-
structional details <of an economical A.C. high-gain
sensitive two-valver for receiving local stations.

The issue also includes “* A Pre-amplifier with Scratch
Filter and Tone Control,”” ** A Crystal Marker for
Communication Receivers.”” ** Improving Amplifier Per-
formauce.”" '* A Resistance Ratio Board,™" ‘* Using Test
Instruments.”” ** Tuning the Link Coil *” and ** The
Phase-splitting Vaive,”

The third article in the series on Servicing Radio
Receivers ” deals with the Ferguson 325 and 326 series
aad the first of a short series describing the home construc-
tion of air-cored R.F. coils appears in this issue, in addition
to features on world radio news and trade topics.
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exira under £1 ; 2/- under £3.

Interieaved and Impregnated.
TGP SORGUDED, DROP THROUGIT

260-0-260 v 70 ma, 6.3v2a,5v2a.. 169
350-0-350 v 80 ma, 6.3v28a,5v2a... 18/9
250-0-260 v 100 ma, 6.3v4a,6v3a 23/9
350-0-350 v 100 ma, 6.3 v4a,dv3a 23/9
350-0-350 v 150 ma, 6.3 v4a, 5v3a 29/9
FULLY SHROUDED UPRIGH
250-0-250 v 60 ma, 6.3 v2a.5v2a
Midget type, 21-3-3in. 5 .. 176
250-0-250 v 100 ma, 6.3v4a.5v3a 26/9
250-0-250 v 100 ma., 6.3 v6a,5v3a, for
R1335 Conversion ... ... 31/~
300-0-350 v 100 ma, 6.3v4a, 5vida 79
350-0-350 v 100 ma, 6.3v4a, s5via QU9
350-0-350 v 150 ma, 6.3 v 4 a, 0-4-5v3a 31/6

495-0-425 v 200 ma, 63 v4a, CT.6.3v

1a,CT.,5v3a ... 4919
FILAMENT TRANSFORMERS
All with 200-250 v 50 ¢/s Primaries ; 63 v

15a,5/9:63v2a, 7/6:0-4-6.3v2a, 7/9:
12via, 711 :6.3v3a, 9/11 :6.3v64, 17/9.
CHARGER TRANSFORMERS

200-250 v 0-9-15 v 14 a, 11/9:0-8-16 v 3a, 16/9:
0-9-15 v 4 a, 19/9; 0-9-15 v 6 a, 22/9.
OUTPUT TRANSFORMERS

Standard Pentode 5,000 to 3ohms ...  4/9
Standard Pentode 7/8,000 to 3 ohms  4/9
Small Pentode 5,000 to 3 ohms ... 3/
B.H,T. TRANSFORMERS 200-230-250 v
2,500 v5ma,2-0-2vi.la,202vlla

for VCRI7, VCRS51T ... .. 3716
SMOOTHING CHOKES
250 ma 3 11 100 oh . 119 .

ms .. m
100 ma 10 hh 200 ohims Potted

8/g
80 ma 10 h 350 chms .. . 96

G0 ma 16 n 400 ohms ... e e 411
BATTERY SET CONVERTER KET
All parts for converting any type of Bat-
tory Receiver to A.C. mains 200-250 v 50
ofs.. ~Supplied 120 v 90 v or 60 v at 40 ma.
Tuily smoothed and fully smoothed L.T.
of 2¥at0.4a tola. Priée including circuit
45/9. Or ready for use 8/9 cxtra.

RADIO SUPPLY CO.

Post Terms C.W.0, or C,0.DB, NO C.0.D. under £1. Postage 1/~ extra under 10/-3 1/6
- Open 1o callers 9 aan. te 5.30 pam.
S ALE, with enquiries, please. g

R.S.C. MAINS TRANSFORMERS (cuinrivteen)

Primaries 200-230-250 v. 50 ¢/s Screened.

(L-EEDS)
LTD.

Sats. until 1 p.m.

Full list 5d.; Trade List 6d.

TV, PREAMPLIFIER.—For Fringe
Areas. Brand New. Complete with 6F13
valve. Only 22/6.

SELENIUM  METAL RECTIFIERS
RM4 250 v 250 ma, 1 G.E.C. 300 v
950 ma. 12/9: 120 v 40 ma, 3/9; 612 v
T a P.W., 5/8: 240 v 50 ma, 5/9; 6/12 v
2a F.W.. 9/9: 250 v 80 ma. V9

ALL DRY RECBEIVER BATITERY
SUPERSEDER KIT.—All parts for the
construction of a unit (metal case
51,41 -.2in.) to supply Battery Portable
receivers requiring 90 v, and 1.5 v, Fully
smoothed. From 200-250 v 50 ¢/s mains.

Price, inc. point-to-peint wiring dia-
gram, 38/9. Or assembled and tested
at 45/6.

R.S.C. 25 WATT AMPLIFIER
Push Pull Output. Quality comparable
with the hest in amplifiers. Includes 7
valves. ~Preamplifier and Tone_Control
Unit 18 incorporated. Separate Bass and
Treble controls, Two separately con-
trolled inputs for Mile and Gram, or Tape
and Radio. Sensitivity is very high,
making the unit suitable for use with
any lype of pick-up and microphone.
IDEAL FOR DANCE HALLS, CLUBS,
SCHOOLS,  HOMES, LARGE
ACDITORIUMS. FOR ELECTRONIC
ORGAN OR GUITAR. For operation
on normal Mains 200/250 v 50 ¢/s. Outputs
for 3 and 15'ohm spealers. Available in
Kit form with point to point

wiring diagrams and instruc- 9 GNS
tions at_the amazingly low 0
price  Of..ceiiiiniiiiniiireeinnnn Carr, 10/-
Or supplicd ready for use for 58/- extra.
12 months guarantee (Valves 3 months).
Suitable speakers, mikes, etc. available
1IL.P. TERMS on assembled units:

Deposil 26/- and 12 mihly. p'raents. 20/-. .

Dept. N.,
32, THE GALLS, LEEDS, 2.

CO-ANIAL CABLIY [in.

75ohms 1436 ... .. .. 7 yd
Twin-Screened Feeder ... 10d yd
EX-GOVE, SMOOTHING CHOKES.—
50 ma 5-10 h o BiE
100 ma 10 1 500 ohims Tropicalised ... _6/9
150 ma 10 h 1580 ohms ... .. 119
250 ma 10 150 ohims ... .. 149
250 ma 10 h 60 ohms . 14/9

EX-GOVE, MAINS TRANSFORMERR
Primaries 230/250 v 50 ¢/s, 48 v 1 a. 9/9 1
4007 C.T. 150 madvea, 6.3v6a,63v06a,
4v@a, dvia ovia d4v3a bvaa, 22/9:
300-0-300 v 120 ma 4 v 1 a, 17/6.
EX-GOVT, EILT. SMOOTIIERS

02 mfd 8.000 v. 1/11: .25 mfd 4.000 v
(Block), 4/9 : .5 mid 3,500 v, 3/6.
BATTERY CHARGER KITS.—Consjst-
ing of attraclive Green Crackle C
Transformer. F.W. Rectifier, Fuse, Tt
holder. Tag strip, Grommets, and Cirenit.
Tror mains input 200-230-250 ¥.50 c/¢ 6 2 a,
259 :6vori2v.2a,31/6;6vorlav. 4a,
49/9 1 Any type assembled and tested for
/9 extra. .
R.S.C. 6v or 12V BATTERY CILARGHER
For normal A.C. s

mains input 200-
230-250 v. 50 ¢fs,
Selector pancl for
fvoril2vcharging.
Variable charge
rate of up to 4
AMPS, Fused, and
with 5 amp meter.
Well ventilated
metal case with
attractive crackle 2
finish. Guarantecd for 12 months, 68/€.
Carr. 2/6. .
BATITERY CHARGERS.—For mains
200-250 v 50 ¢/s, Output for charging 6 v or
12 v at 1 aunp, In strong metal case. only
19/9. Above can also be used for electric
train power supply.

R.F., UNIT TYPE 26.—Brand new, Car-
toned, 39/8. plus carr. 2/6.
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A WA RADIOGRAM CHASSIS -
THREE WAVEBANDS FIVE VALVES
B.W. 6 1, —5 LATENT MULLARD
BLW. 200 m BCH{2, EFIL, EBC4L
1. W. 800 m BL, BZ40.

12 month CGuarantee, with l0in. P.M. HYpeaker,
L 200/25
A

v. W/e Switch, Short-Medium-Long-
and Negative feerdbac] 3
£ x 24in. Glass Dial—L0in. x 43
horizoutal or vertical available. 2 Pilot Ly
Iour Knobs., Walnul or Tvory aligned and cal;
brated Chassis f) . PRICL £10/15/0.
Without 10in. Speaker, £9/15/0.
CONDENSERS.—New stock,
!

-with Duopoint

Brand new Plessey 3-speod Autochanger Mixer Unit
for 7, 10 and 12in. Reeords. Twin Hi«Fi Xtal Head

sapphire stylus. Plays 4,000 records,
i B b d ired %i!l. x
Superb Quality.

Sprung " d
12fin. Height 5}in. Depth Zin.
Bargain Price, 81 gus. post free.
SIMILAR" MODEL,—3 speed Single Record unit
with Acos 37 Turnover Head, gach Sapphire Stylus
plays 2,000 records. Starting Switch Automatically
places Pick-up on records, 7in:, 10in. or 12in. Auto
Stop. Baseplate 1%in. x 8lin. Height 2}in. Depth
1iin. Price £7/15/8, post free.

August, 1955

7/6 VALVE SALE 7/6

New hozed, All guaranteed
1R3, 185, 174, 184, 384, 3V4, GANG, 6F12,
6BEG, 6BWS6, 4KTM, 6K8, G3AT, 68L7, GV,
X4, 6X5, 787, 8D3, 12AX7, 807, ECOI,
EF50, WFO1, BP0, KL32, HVR2A, PEN2S,
Uu2, UF4L. AT 8/8: 5U4, 574, 6AKS, GATG,
6C9, 6L6, 6Q7, 68N7, 80 LCHY2, Sylvania
EF50, MU14. AT 10/8 : ECLS0), BF80, ELAL.

Volume Controls |80 .. COAX

Long spindles. Cuaran- | Semi-air spaced Poly-
teed | year. Al values | thene insulated. Xin. dia.
10,000 ohtix 30 2 Meg. | Stranded core. gd

No $w. 8.P.89w. D.P.8w. | Losses cut 509, = yd.

3 e rypp dl® | STANDARD g4

EXT.SPKR.TYPES/- | }in. Coax. - .
TOAX PLUGS - 1~ DOUBLE SOCKET 1
SOCKETS OUTLET BOXES ... 3/8

... 1/~
BALANCED TWIN FEEDER, yd. 6d. 20 or 300 ohws.
DITTO SCREENED per yd. 9d. 80 chms.
50 OHM COAX CABLE, 8d. per yd.
TRIMMERS. Ceramic, 30, 70 pf., 9d.:
150 pf., 1/3; 250 pf., 18 600 pi., 1/9.
TYANA idget Soldering Tron.  200/220 v. or

100 pi..

230725

0 4 .. 14/11. Triple Three mod. with detach-
o b I, 1B able bench stand. 19/6. Solon Midget lron, 82/
RESISTORS. —All values : 10 ohms to 10 meg.,

v, 4d.; dw,8d.; Lw.,8d.: 2w.. 1/

TV. PRE-AMP.—Chanuel 1, easily modified to
other channels or converter use. Midget chassis
Gin. x 3iu. x Llin, Complete with coax. lead,

B i 9.
[¢) .3 pi. to .01 plug and EF42 or 6F13 valve. Brand new ]_HOI(;} Ehgﬁgufglggg W A%, B~ Preferced values
mid.. 1fa. e ) (boxed). Listed £3/15/-. Special clearance, 21/-, -
SILVER MICA CONDENSERS.—109: & pf. to §00 B.S.R. MONARCH 3-SPEED MIXER
. f= i . 3 - 3. BA —
D, /-5 600 pi. to 3,000 pi., 1/3. DITTO 1% SIMPLEX T.V. 12 gus. CHANGERS. ACOS GP37 XTAL HEADS.

COMPLETE KIT
of parts with puoched and drilled chassis
screens aud tube supports to build 8in.

L5 pt. to 500 pk, 1/8; 515 pf. tu 1,000 pi..
'UBULAR CAN TYPES |
-

T Baseboard, 1in. x 12in. Height 5}in. Brand
2/ 413 2/3 [ 16/500 %,

New in Maker’s Boxes, £8/19/8, post free,

CAN TYPES
+ 16/ o

2i31300/12 v. ELECTROSTATIC MODEL (less tube). all ALADDIN FORMERS and core, 3in. 84, ain., 10d.
4/- Y 234 3374 o parts available. Separately detailed list $.A.5., SENTERCEL RECTIFIERS.—EHT Type. Fly-
19! 512 160-- L00/350 v. 11/8 Gin. VORI Tested full picture, £2. hack Voltage.—K3/2. 32KV, 8-
2181300 . 3/- 11,000+ 1,000/6+.6/8 K3/43. 3.6 § 4kY., 7/8; K3/ KLV,

WIRE-WOUND POTS, 3 WATT. FAMOUS MAKES 184
Pre-Set Min. TV. Type.

B 3{100. o

. MAINS TYPE.—~RM!
RM2, 100 ma., 4/9F RM3,
120 104.. 5/9 ; RM4, 250 v. 273 ma., 18{-,

£5/15/- CONVERT YOUR RADIO, Playieg
desk 13in. x 22in. x 7in. Walnut finish, drawer
front with 78 r.p.an. otor, turntable and
pick up. Press lever start places pick up on
records 10in. or 12in, Auto Stop. Brand
New. £5/15/-, carr. free.

T.V. AERIALS.—Al channels. Indour Inv. T., 13/8.
RECORDING TAPE. lxclusive Bargain, 1,200 ft.
reels, High Coercitivity. Brand new, 17/8.

L B-116/500 v. 4/ | 1.500/6 . 4/6
LOW LEAKAGE ISOLATION TRANS. Ratio
1:71.25. 259% boost, 2 v., 10/6; 4v., 10/8: 6.3 v.,
10/8; 10.8 v., 10/8; 3.3 v., 10/6. Ditto mains
primary 1/6. MAINS TYPE Multi Output.—2, 24,
24, 2§, 3 v. 2 awp., 17/6. MAINS TYPE Muiti Out-
put, 2, 4, 6.8 v., 7.3 v., 10 v., 13 v., two taps
boost output 23% or 509, 21/-.
COMMERCIAL T.V. CONVERTOR, BAND WI.
With Beli-contained power pack, just plug in,
full  insbructions  supplied. An  Aerialite
Raiobow product, £8/10/-.

Standard Size Pobs, 2fin: | |35 v., 60 ma., 4/-
AU values 25 ohmg to 30 | Spindle. 100 olins to
K., 8/~ ea. 50 K., 4-. | 50 K., 5/6; 100 K., 8/6.

RADIO COMPONENT
SPECIALISTS

48 Hour Mail Order Service
307, Whitehorse Road, West Croydon.
Open all day. THO 1885, Wed. 1p.m,
s Posgt Gd. £1 orders post free. €.0.D. 1/6. Lisis s.a.e.

—ARTHURS HAVE IT? |

LARGE STOCKS OF VALVES AND C.R.T.s.
AVO METERS IN STOCK '

P.T.

Avo Model 7 — — —_ — £17 50 0
Reni = = = = Z¥BIR| SIGNAL GENERATOR
Electronic Test Unit — — —_— - 2710 O
Ele7tronic Test Meter — — — —_ 4]]18 ig g
AC/DC Minor — — — — —_ A (73 .
*Cossor Oscilloscopes Mods! 1052 —  — 104 § 9 Mains Transformer to specification

o 1035 — — 120 0 0

o » D 21/-, post free.
Full range Taylors Meters. List on request.
Leak—TL/IO Amplifier and * Point One
Pre-Amplifier Compileta 28 7 0
F.M. Kit of parts £5 less valves, Ref. Radio Constructor
July, 1954,
Jason F.M, Tuner Unit and Power Pack
Chapman Tuning Units — — from
Aerialite Band 3 Unit —

LATEST VALYE MANMNUALS
MULLARD, OSRAM, & BRIMAR Mo. 6, 5/- each,
MAZDA 2/- ea. OSRAM Part 2, 10/-. Post, 6d, ea. ex.
SCOPE SOLDERING IRON A.C./D.C., HEATING
TIME : 4 v, 6 sec. 6 v. 4 sec. 39/4.
TRANSFORMER for 200/230 v, 37/6. ’
Terms C.0.D. OR CASH with order and subject to price
alterations and being unsold.

Oscillator Coil 81 ke/s
8/6, post free,

i9 7 &
i6 00
2110 0

" Specialists for over 30 years in Design and
Manufacture of all types of Radio and Television
Transformers.

ALL MAKES REWOUND :

TForrest

H. W. FORREST (TRANSFORMERS)
LTD.

349, HASLUCKS GREEN RD., SHIRLEY,
BIRMINGHAM.,

Est.
1949

oROPS! ARTHUR GRAY. LTD,
OUR ONLY ADDRESS : Gray House,
130-152 Charing Cross Road, London, W.C.2

TEMple Bar 5833/4 and 4765.
TELEGRAMS—* TELEGRAY, WESTCENT,
CABLES——** TELEGRAY, LONDON,

’

Tel. : SHI 2483,
LONDON.” T




Augusi; 1955

SOME AINTERESTING INFORM-

ATION CONCERNING  THE
LATEST PICTURE TUBE
PROCESSES

By “ Physicist”

XCEPT for an increase in the
E screen size, there has been
very little change in the
design and construction of television
picture tubes for several years.
Recently, however, some interesting
developments have been disclosed
which may lead to. the production
of better picture tubes. Some of
these developments are described
below.

The Flat Picture Tube

PRACTICAL TELEVISION

Picture Tub@ =

17

Developments

The normal television picture tube is a bulky,
awkwardly shaped object which calls for a large
cabinet in which to house it. How often would
experimenters have wished to have a large screen
picture tube of not more than a few inches in depth ?
1t is not difficult to imagine the changes in television
receiver cabinet design which such a tube would
bring about: the receiver proper could then be
housed in a small cabinet, and the picture tube
separately housed and hung on a wall in the same
manner as a picture or painting.

Impossible ?  The Electronics Division of Willys
Molors—an American company—has, in fact,
developed just such a tube, consisting of a fluorescent
screen mounted between two flat glass plates which
are aryanged to form a shallow rectangular box
(see Fig. 1). The gun which ‘provides the electron
beam is located at one corner of the bex and the
whole of the interior of the box is completely
evacuated. To date, these new picture tubes have been

[ 23

/

Glass
Piate

Fig. 2.—The structure of a
colour television screen; 1,
2 and 3 are insulated trans-
parent layers, each of 2
different colour phosphor. The
depth of penetration of the
electron beam is controlled by

£Electron
—

Beam

three layers.

NPT S

produced with a picture area equivalent to that of a
normal 24in. tube, and even at this screen size the
overall depth of the box is no mose than 3in. !
Reference 1o Fig. 1 will help to make the principle
of eperation of this tube clear. An electron beam is

varying the potentials on the

projected horizontally from the electron gun and
passes immediately below a series of deflector plates,
D, near the top of the box. By applying suitable
voltages to these plates, the electron beam c¢an be
deflected along any one of a number of vertical paths.
Another set of transparent defiector plates, D2, are
mounted horizontally behind the fluorescent screen,
and by adjusting the voltages on these the beam can
again be deflected, this time so that it moves in a
horizontal direction and impinges on the fluorescent
screen. A raster can therefore be produced on the
fluorescent screen by varying the voltages on the two
sets of plates in a regular manncr. :

In addition to the improvement in the shape of the
picture tube, it is also said to give a very fine spot,
which makes it an ideal tube for high-definition
television systems (a 2,000-line raster is claimed as a
possibility). The small spot size is also advantageous
for purposes in which an optical enlargement of the
picture is desirable.

Flat Tube Colour TV

The flat picture tube has been suggested for use in
colour TV systems. For this application, the single
phosphor fluorescent screen would be replaced by
multilayer screen comprising three separate layers of
transparent colour phosphors (see Fig. 2). The
three colour layers would be electrically insulated

- from each other, and the three separate colour rasters

which go to make up the picture would then be
obtained by applying different potentials to the
individual phosphor layers.

Fiat Tube for Aircraft Navigation

It is also intended to use the flat picture tube in
U.S. naval aircraft. Two such tubes are to be
employed to provide the pilot with information re
air speed, wind velocity, altitudes, etc., by displaying
these figures visibly on one tube, whilst the other will
show a radar map of the ground over which the
aircraft is passing.
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. The Light Amplifier_

In television picture tubes, light is produced when
a beam of high velocity electrons impinges on a
phosphor-coated screen. The light output from the
tube is very small, so much so that it is impossible to
project an image from, say, a 12in. screen on to a
wall, and thus obtain a reasonably sized picture.

Glass plate carrying fluorescent screen on its inner surface

Deflector Plates Dy Plate

AN

L

DeﬁeétorJ
Plates

the phenomenon is rather obscure, but it has been
suggested that a photo electric eflect within the
insulating layer of phosphor produces many more
photons than were present in the light incident on
the glass plate. Even when the potential difference
across. the electrodes is only 100 volts, 10 times more
light is emitted than was inciderit on the plate.

Possibly, future television
tubes might have such a
light amplifier incorporated
within them and in this
way intense images, suitable
for projection, may result.
Additionally, since the device
is remarkably simple in its
construction and does not
require a source of extra-high
tension, uses such as’ slave
screens can  be envisaged.
Thus, provided some ligit
of the right wavelength from

a Electron Gun,

Path of
— e/ectron
besm

TN

Flate b the master picture tube screen

in the television set proper,
can be directed on to faces
of several light amplifiers, a
reasonable image should be

~

-2 pot more  Obtained from each of these

Spot on screen

Fig. 1.—The flat picture tube. The voltages on the two sets of deflector

D1 and D2, are derived from timebases ;
shown in continuous line.

Admittedly, some progress in the direction of pro-
jection television has been made by using specially
corrected lens systems and projection tubes, but the
high cost of this equipment and the inferior quality
of the picture that often results, does much to
mitigate against its widespread adoption.

An .apparatus recently demonstrated by the
General Electric Research Laboratory in America
might go a long way towards solving the light
intensity problem in TV receiver tubes. The apparatus,
known as the light amplification cell, consists
essentially of a glass plate upon which a thin,
transparent, electrically conducting film of titanium
dioxide Is evaporated (see Fig. 3). A thin insulating
layer of zinc sulphide-phosphor, activated with
manganese, is deposited on top of the first layer and
this in turn is covered by a_thick conducting layer
of silver. Reference to Fig. 3 will show that the
arfangement thus-obtained is equivalent to a parallel
plate condenser having the transparent conducting
film of titanium dioxide and the layer of silver as
plates and the insulating zinc sulphide layer as the
dielectric. ’

Whenever a  weak
source of ultraviolet light
falls on the glass plate,

a .faint yellow image is

the path of the beam of electrons is
The two shaded deflector plates, a and b, are those
which would be largely responsible for bending the beam as shown.

l.

T“*"than 3"deep (see Fig. 4).

plates, p A, Single Screen Colour

Television Tube

A new 2lin. picture tube,
21AXP22, now has the
phosphor dot screen deposited on the surface of
the glass face instead of on a plate mounted within the
envelope. Another interesting point about this tube
is that the three electron beams which go to make up
the colour picture are directed on to the same group
of three phosphor dots each of a different colour,
by three ferro-magnetic pole pieces which are built in
the electron gun assembly. These internal pole pleces
are energised via external pele pieces which are
magnetically linked to adjustable permanent magnets.
Correct colour registration is achieved by adjusting
the magnets. The correct convergence of the three
beams*is maintained over the whole picture area by
correction coils mounted on the external pole pieces
and energised with a varying current derived from the
scanning systems associated with the tube (see Fig. ).

Some idea of the composition of the colour
phosphors that are used in the R.C.A. single screen
system can be obtained from the information divulged
in the recenfly published British Patent 728,179,
The réd emitting element is stated to be zinc selenide
or zinc-cadmium selenide in which there are at least
eight parts by weight of zinc to one part by weight of

(Concluded on page 131)

Weak “Incident Light

Many more times
the incident light

3 0 Trensparent proaduced in the
%btca‘neg'o ¢ ellf,t irzli.()[w,bi ﬁ’tér}/um Dioxide Phosphor fayer
L flm’
applied across the two v A r ?A
conducting layers and 55},"5”3’2,‘7,5 h@}f" : Class Plate
slowly increased from a 50 SUF) with
small value, the image Manganese
will become many times = e D.C.,/z‘oxfenei/y‘a/_ﬁ
more bright. The precise Lg%sgr of et e serose heve .

mechanism  underlying Fig.

3.—The light amplification cell,
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Complete Kit of Parts to build
2 BVA miniature valves, woun

BAND 3 T/V CONVERTER—186 Mc/s-196 Mc/s. |

this most successful Unit/(Mod. W/W Circuit),
d coils, and all components down to last nut

nit in operation. Suitable for all types T/V
Blueprint and circuit details, 1/6, post free.

with drilled chassis,
and bolt for only
Power Pack Comps. To,
fit ¢chassis, 30/- extra,

‘ Sovpty valtages peauired 280 - £ 2 5s. post free.
Prepare for Commercial T/V now. Come and see this U

‘ sets TRF or Superhet and all channels 42 Mc/s—68 Mc/s.

Volume Controls ' 80 it COAX

Midget Ediswan type. | STANDARD iin. diam.

Long rpitrdles.  Guaran- Polythene insulated.

tv)«:dol year. All values | GRADI A v ONLY

10,000 ohms to 2 Meg-

(ﬂl’ms. e 8d- yd.

No Sw. 3.P.8w. D,P.8w, | SPECIAL, — sSemi-air
3/- 4)- 4/9 . spaced  polythene, 80

COAX PLUGS . 12 | ohm Coax {in. diam.

SOCEETS ... .Y |Smuu\ed core.  Losses

COUPLER ... /3 | cut 50% gd d

oUTLET BOXES . 4/6 | 12vas yjs. 9d. YO

BALANCED TWIN FEEDER per yd. 8. 80

TWIN SCREENED FEEDER peryd.1/- § ohms

50 OBM COAX CABLE 8d.. per yd. iin.dia.
TRIMMERS, Ceramic, 4 pi.—70 pi, 94, 100 pf.
150 pf., 1/8; pi., 1/6; 600 pi., 1/9. PHILIPS
Bechive Type—2 o 8 pi. or 3 to 30 pi. 1/3 each.
RESISTORS.—I'ref. values 10 ohms 10 megohms.

CARBON WIRE WOUND
209, Type. % w. 3d.5| 3w )23 sbms— 13
3 ow., BE.: 1w, 6d.: 10 w. § 10,000 obms 1,6
? w., 0d. 15 w. 2/)-
10% Type. 4 w., 9d.: [ o w. 15,000 —
% Type. 3 w., 1 } L0008
19, Hi-Stab. 1 w., 2/-. ohms 2/3

10 w.

3w. LAB COLVERN, Etc.
Standar Rize Pots, 2¢in.
Spindle. High drade.
Al Values, 100 ohms to

WIRE-WOUND POTS.
Pre-det Min. T.V. Type.
Knurled 3lotted Knob.
All values 23 ohms to 30
50 K., 4~

K., 3/- ea. 30 K., 5/8 ; 100 K., 6/8.
Ditlo  Carbon ack | W/W_ EXT. SPEAKER
530 K. o 2 Meg., 3/-. CONTROL v @, 3/-.
MAINS TRANSFORMERS.—Made in our own

Workshops to Top tirade spec. Fully interleaved
and tmpreguated. RADIO  AND AMPLIFIER
YPE.— 250 v., 60 ma. F.W. sec., 3 v, or 6.3 v. 1a
reet. 6.3 V. , set Htrs,, 21/, ele. C.R.T. HTR.
ISOLATION TYPE. — Low leakage with or without
259, sec. boost voltage. Ratiol :1or 1:4.23,2v.,
10/6; 4 v., 10/6; 6.3 v., /85 133 v., 10/8.
Ditto with mains primaries 200/:
to order. SPECIAL TYPES. —
simplex, 35/- Viewmaster, 35/-: Lynx,
PiW  Tape Deck, 22/6; Soundmaster. 35/~ ;
Muilard Amp., 35/-; Osram , 35/-. HEATE!
TRANSF.—Prim. 204 0 v. 6. ita.ordv.2a,
ori2v..13a., %6 ; 6.3 v, 3a.ordv.3a. 00 4v.ia.,

10/6.

L.¥. CHOKES.—10 H. 65 ma., §/- 1 15 H. 100 ma.,

16/6 5 10 1., 120 ma., 10/8 ;20 H. 150 ma., 18/6 ¢
PR Ut

simplex, 10/6; Soundmaster, 10/ Q.R.
gram., 18/6. OUTPUT TRANSF.—Soundmaster
8/6 : Osram 912

PIW Quality R’grain., 35/-;
sectionalised windings, £3.10.0. Mirs. surplus trpes,
slandard pentode, 4/6; ditlo tapped prim., 4/9:
snall pentode, 3/9; Midget Latiery pentode (134,
2V4, ete.), 4/6.

SOLON SOLDERING IRONS (20 220v. ot 230-250v.)
93 watt, instrument type, 19/8; 63 watt, Pencil
it Type, 25/-; 65 watt, Oval Bit Type, 23/-,
Comprehensive stock of” spares available,
CRYSTAL DIODE.—Very sensitive. 3.C,
V’BOLDERS.—Pax: Int. Oct
BAS0, 8d. ENG. and AMER, 3-, 7

3-.  Bl2d CRT, 1/, Moulded : Int. Oct. 7a.
B7¢:, 9d.; with Screening can, 1/6: BSA, BSG,
BYA, 1/~ ; VCROT, 2/6. Ceramic : LF30, BTG, 1/-.
TAG STRIPS.—2- or 3-way, 2d.; 4- or 3-way, 3d.;
t-way, 4d.; 9- or 10-way, 8d. ete.
TOGGLE SWITCHES EX-GOVI.—* On-off,” 8d.
Ersin M'core sokler 60/40. 16 g., 4d. ¥ 18 g
3d. yi., 8/- per T Ib. '£.C. wire, 18 to
24, vd., PVC. Connecling wirc, 10 colow
or Stranded, 2d. yd.
SLEEVING.—Various colows. 1 mm. and 2 mm,,
24. yd. 3 mm. and 4 mo., 8d. yd. 6 mm., 5d, yd.
NUTS, BOLTS AND WASHERS in packets 1 doz.
ea. 4BA, G13A or BBA, 3in. or $in. length, 1/- paciet.
Comprehensive stock all kinds bolts PK serews,
Solder Tags. Grommets, elc.

FUSES.— L. all values 60 ma. to 10 a., 4d.
ALADDIN FORMERS and cores, {in., 8d.; fuo., 10d.
SLOW MOTION DRIVES.—Epicyclic ratio 6 11, 2/3.

T-R-Sn Now at

BIGGER PREMISES
Buses 130A, 133, 159, 166 & 190

4.5 EF30,
and 9-piu, ete.,

wn

M
Single

70

N.B.—Terms C.W.0.

ALL WAVE RADIOGRAM CHASSIS

THREE WAVEBANDS FIVE VALVES

H.W. 16 m.—50 m. / LATEST MIDGRET

MW, 200 0 m. B.V.A.

L.W. 400 nL—2,060 m. HERIES
Brand New and Guaranteed, 4.0, 200/230 v. Four
position Wavechange Switch. Short dedium-Long-

tham. Slow Motion Tunmg, Hpeaker and Pick-up
connectiong. High () iren-dust cored <o 483
kefs LB, Latest circuit technigne, delayed A o

and Negative feedback.
3 obms output transformer on chas: Chassis si
134 x x 2}in,, Glass Dial—10in. x 4tin. hori-
zoutal or vertical type available, lit by 2 Pilot
Lamps, Colour Black Station names, LAY, Green,
M.W, Red. 8.W. White. Four Knobs supplied.
nnt or Ivory Lo choice, aligned and calibrated.
Chassis isolated Trom mains. PRICE

Carriage and Insurance, 4/8, £9~1 5' 0
8in. or 10in. speakers to match available.

Qiput approx. 4 watl

BARGAIN VALUE IN
RECORD CHANGERS

Recommended for above chassis

B.S.R. MONARCH.—TLatest Model 3 sp. Auto-
Changer Mixer Uit Fameus Magidise,
7, ¥ and 12in. Record Helector. Modern
Creain Styling Dual Xtal Cartridge Stylus for
Hi-Fi reproduction. As unsed by leading
inanufacturers. Bavgain Price

9} Gns. post free.

NEW ALL
BOXED VALVES cuaranteed
1R5 1/86Q7 /8|1 10/6MULL  8/8
18 e N7 9/- IBF50 PCCS4 126
1T4 3/6 Mullar) 10/ PCES0 128
184 ki &6 IR |PCF82 12/
34 8/- - lqaip. 56 PL8L  12/8
3V4 8- [IX3 B-lipsy  10/6PL&2  10°-
ang 3/6[EA30  2/-EFs3 13/6 PL83  12'8
544 8/6{BC41 10/8|pFol 8@ PYB0 11
GAMG  8/6[EB9L  7/8fnra; 11,6 PYSL 12/8
BATH 8/6[EBC33  8/6 ELSL  12/6) PY&2  10/-
GCHO  10/6[BCCS3 12/61° Olara 58
cHOM  3,6l1BCTE 10/8/EM80 12/6gpsy 68
GK7 6/6|ECLBY 12/8|BY51  12/6 U2 818
HK3 -[EF30  7/6IBZ40 104U 1218

SPECIAL PRICE PER SET
1R3, 1T4, 185 and 384 or V4 ...
GKR, 6K7, 6Q7, 6VG, 524 or 6X5
SPEAKER FRET. — Expanded ]
metal Rin. x $in., 2/3 1 12in. x 8in., 8/-; 120
4/3 ; I2in. x 16in.. 6/ in. x 12in., 8/6. ete.
TYGAN FRET (Murpby pattern).—I2in. x 12in., 2/- ;
19ip. x 18in., 8/ ; 1Zin. x 24in,, 4/-; ete., eto.
F.M. TUNER-UNIT (87 m¢/s —105 me/s), by Jason.
__ s tested and approved by Radio Constructor.
Complete Kit of parts to build this modern highiy
ccesstul unit, drilled chassis and J.B. dial, coils and
4 BVA miniature valves and all components
€ jor only, £6.10.0, post iree, SUPERIOR
TYPE  GLASS—Calibrated in Mcjs aud  edge

. RADIO COMPONEN

“Send 3d. stamp for Bargain Lists

lit by 2 pilot famps, 12/8 extra.
Lilustzated handbook with full details, 2/-, post iree.

| WAVECHANGE SWITCHES.—Midget iype.

T SPECIALISTS

pole, 2-way, 3 pole 2-
2 opole 6 v, 4 pole d-way, §/6
bel Ay, 4 pole 3-way, 3/6en. 2 WAFLR TYI'E,
—35 pole 4-wuy, 6/0. SOUNDMASTER. —s¢t ot
4 specified switches, 25/-,
CONDENSERS.—Mica, 8. Mica, Ceramica. Al prei-
values. 3 pf. to 680 pi., 8d. ea., 5/~ doz. Tubulars,
450 v., Huots and E.C.C. 00603, 001, 005, .,
3 amd L1 559 v.. 8d.. 05, .1 500 v. Hunts Mobiseal,
1iunts, 1/6. .5 Hunts, 1/9. .1 1,500 v. IR
.'9),63/6. 001, 6 kV., T.C.C., §/6. 001 125KV,
/8.
SILVER MICA CONDENSERS.—16%.
5 pi. Lo 300 pf., 3j-. 600 pf. to 3,000 pi., /3.
19 1.3 pi. to 500 pf., 1/9. 513 pf. to 5,000 pl. &=,
ELECTROLYTICS ALL TYPES NEW S$TOCK

1y, 2/8

Tubular Wire ends 8+16/430 v. Hunts §'-
3 v., 3012 v. 3/8 | 84+16/500 v. Dub. 56
L, 4500 v, 2/— | 16+ 16/45p v. B.E.C. 56

« Dub. 2/6 +16{300 v. Dub. 8/-

300 v. Dnub.  4/8 4 -
5416 430 v. Hunls 5/- ".C. 86
16/450 v. BELLC. 3/ | . 88
| 16

/ 128

100+200/275 v. B.E.C.

128

Bl 1500/6 v. B.R.C. 48

Can Types, Clips, 3d.

100U+ 1000/6 v. B.L.C.
&850 v. T.CC., 46 | 6/8

500 mid. 12 v, 3~
SENTERCEL RECTIFIEBS. E.H.T, TYPE FLY.
BACK VOLTAGES.—K3/25 2 kV., 4/3; Ki/40 3.2

kY., 61~ ; K45, 8.6 kV., 6/6 ; K3/50 4 kV.. 7
K100 3 kV., 12/8 ; K3/160 14 kV., 18/~
TYPE.—RMJ, 125 v., 60 ma., 4/- 1 RMZ, (00 ma.,
4/9 ; RM3, 120 ma., 5/8 ; RM4, 250 v. 3 ma., 16 -,
ENGRAVED CONTROL KNOBS for %in. Hpimlie.
13in. diam. Wainot or Ivory. €old Filied. 1%
Standard  engraviogs, 1/6 ea Plain knobs 1o
mateh above, 1iip., 10d. ea., 1jin, dia., 8d. ea

GEN
MAINS

Superior Unmarked Knobs with Gold Ring \ery‘
stylish il becoming highly popular.  Wilnni
or Tvi 13in., 1j- ea. ; lin.,9d, ea Pointer Kuobs,

Biack with White Line, 8d. o
WEARITE “ P * TYPE COILS. AH ranges. 1 ‘o7,
218 ea. Osmor @ Meries Coils. Slug tuned. Al
ranges froia 3/6. Full range popular Coil Packs.
REACTION COND,—.0001, ,0003, .000i mfd., 3/8 ea.
MAINS DROFPPERS.—dilicone coated, with 2
slider clips. .13 amp, 1,500 ohros, 4/8; .2 amp.
1,000 ohms, 4/3; .3 amwp 1,000 ohms, /9 ; Ammp.
730 ehms non-coated, 4/6.

LINE CORD.—.3 amnp, 60 ohms per fool, .2 amp.
100 ohms per foot, 2 way, 6d. ft.; 3 way 7d. it.
I.F. TRANSF.—465 ke/s Plessey  Semi Midget
HiQ., only 6/9 pair. BERNARDS RADIO HAND-
BOOKS. tomprehensive Range from 1/8 ea.
ALUMINIUM CHASSIS.—18 s.w.g. Plain, undrilled,
folded 4 sides and riveted corners lattice fixing holes.
Strong and seundly constructed with 2iin. sides.
7in, x 4in., 4/6 ; $in, x 6in., 5/9 ; 1lia. x Vin,, 69
13in. x Sin., 8/6 ; 14in. x 1lin., 10/6 ; and 18in. x
18in, x 3in., 16/6.

CARBON MIEE INSERT.—Superior guality fype
23in, x Jin. Brand new and boxed only 3/8 each.
BRIMISTORS.—CZL for .3a heater chaing, 3.8,
CZ2 for .13 a., or .2 an, 2 CZ3 (Pilot Lanpy, L6,
COPPER ENAMEL WIRE.—1.1b. 14 to 20 s.w.y.
2.1 v 10 28 row.g., 2/6; 80 to 40's.w.g., 36,
SWITCH CLEANER Fluid, squirt spout, 3/8 tin.
TWIN GANG TUONING CONDENSERS.—375 pi.
Midget, 8/6 ; «itto, with dust cover and frimme
8/8, .00u3 mfil. Standard size with feet, 8/6;
ditle, with lrimmers, 9/6. 1
RECORDING TAPE.—Scotch Boy 1,200 fl. reels,
30/~ each. Hpare-spool, 5in., 883 Tin., 4f3.
LOUDSPEAXKERS FP.M., 3 OHM.
Richard Allen, Sin., 18/6 ; 6iin. Goodmang, 17/6 ;
7 x 4m. Eliptical, 18/8 ; 8in. Goodmans, 18/6; 8in,
Flae., 26/-;
25/~

19in. Plessey, 25/-; 10in. & and A,
121, Plessey, 87/6.

(THO. 2188)

BRIGSTOCK ROAD, THORNTON HEATH, SURREY

PLEASE NOTE OUR NEW AND ONLY ADDRESS

or (.0.D. Post!Packing up to } 1. 6d., 1 1b. 1/~

BETTER BARGAINS

Hours = 9a.m.—6 p.m. | p.m, Wed, OPEN ALL DAY SAT.
310 16 3 1b. 8-, 10 th. 2/6.
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R I I LTy H E N R E , S IIIIiIHIIIIIHHIHIIIIIHIIIIlllII!HHHIIIHIHIHIHth
(‘R\'STAIi \YgxMal%'-Rc’ I HONE
CATHODE RAY TUBLES NSERTS
(Brand i\'ew) (RADIO LTD')
VCRIT (slight cut-off) 15/-
VORI s ool ““RF 26”’F.M. CONVERTER UNIT 88/100 Me/s
tull T/V Picture ... 40/- This well-known RF26 Unit nier drive. Can be con-
VCRH17C, guaranteed is now adaptable for I.M. verted at low cost of 92/6.
il T/V Picture .. 35/- reception “using 2 IF, Send 1/6 for 8-page Descrip-
VCRI39A, guaranteed stages and separate local tive hookletcontaining full
T/V Picture ... .. 35/- Oscillator and tuned by a wiring instryctions, cir-
3BP1, guaranteed full Muirhead graduated, Ver- cuits and layout diagrams ¥
T/V Picture .. .. 30/- COMPONENTS OFFERED TO GOMPLETE F.M. UNIT Ideal for tape recording and
Carr. & vpacking on all N amplifiers. No matching trans-
ew RF26 UNIT INSTRUCTION . N
tuhes, 2/-, E]VIEP{ VT}%I%EE BOOlK Wwith tech- former required.
— nical circuit and 7 5 e -
VE137, ' EFs4, Gomplete layout U8 SPECIAL REDUCTION
B.S.R. 3-SPEED LF54, Chassis SPECIAL OFFER 1!37HG5"I(‘;.T 1&5%%
AUTO-CHANGERS Stamped out for OF ALL ABOVE {iC5GT or 105GT) 40/~ Set
€asy conversion £1.15.0 ITEMS, IN- 10 BI50 (BxBrand

These are brand new in CLUDING RF2§ New Units) 5-
original cartons.  Plays COMPLETE SET and book - £6. 5.0 oo I

i X postage 3/ "
mixed records. Cream OF ALL COM- CHARGE FOR 6K8G, 6157%, 6Q7G'3~/6

finish. List price £16.10.0 PONENTS FOR _ ALIGNMENT 1I§5Z4(1}$5 V1%4 G YL N
Our Price £9,19.6. LS LoN, JALEN COM- . or (3S40rav) ..2v/6

2 9-6B PLETED oiti] 5 oaiDp 8
and EBY, tuning COMPLETE SET TR, a2 o
£ Sntot Vet AR ere e B
WALKIE-TALKIE LTS and OSC. alves — Aligne: o BQrd! '
N coils, resistors and ready for use £8.10.0 BKSG, 6KTG, 6QTG,
SETS TYPE 38 and fixed con. N.B.  VOLTAGE Bl 8 AR
We are able to offer the densers, plugs, REQUIREDZSQV. 12K8GT. 19xrar e
above 38 sets complete strips 8 P8 les 5 ama. and 6.5v. 12Q7GT, 354G
with 5 valves, 4 VP23 and _— = LR — ggﬁgg% (or37la
5 i 3
e nroab iRl VALVES —VALVES —VALVES 128ATGT, 128K7GT,

e S an e WEBAVE OVER 50,000 AMERICAN AND ENGLISH 128QTGT, 3524GT,
Aerfal, all in good con- YALVES IN STOCK AT VERY LOW PRICES SEND 35L6GT (or
dition. All sets air tested 8d. FOR 28-PAGE  ILLUSTRATED CATALOGUL SOL6GT) .. ..37/6 .
and guaranteed. 59/8, =
carr. 5/~. (Suitable new TR1196 RECEIVER PACKARD BELL

b . g . . AMPLIFIER
batteries and leads, £1.2.6 Receiver 27/73. This is a six-valve superhet receiver with 465 Brand new complete with
set) ke/s ILE’s. Complete with all valves—2 EF39, 2 EK32, 2 BF35, 28D7 and 6SLIGT and

) ég}EB(%SASL é%gﬁaﬁngv?gtzl lconéillstxon with )full conversion data. instruction book. 12/6
us 2/6 carriage. y B
All Items sold separately. L 9 P &Py
5, HARROW ROAD, PADDINGTON, LONDORN, w.2 TEL.: PADDINGTON 10089, 0401,

POST THE GOUPON TODAY FOR oUR

S8 | S BROCHURE ON THE LATEST METHODS

' \aV OF HOME TRAINING FOR 0VER
- 150 GAREERS & HOBBIES

PRIVATE AND INDIVIDUAL TUITION IN YOUR OwWN HOME
Gity and Guilds Grouped Certificates In Telecommunications : A.M.Brit.LR.E,
Examination, Radio Amateyr's Licence, Radio and Television Servlcing Certificates,
General Radio and Television Courses, Radar, Sound Recording, etc. Also Gourses In
all other branches of Engineering and Commerce.

TheadvantagasafE.M.l. ti'aiﬂiﬂg. % The teaching methods are

planned to meet modern industrial requirements. % We offer training in

all subjects-which provide lucrative jobs or interesting hobbies. % A tutoris

© ) personally allotted by name to ensure private and individual tuition. % Free

: N E W ‘EE’;‘E’.‘"_IEQE way, | advice covering all aspects of training is given to students before and after

I COURSES WITHEQUIPMENT ] Snrolling with us, )

I With many of our courses we supply actual ] Equipment supplied

H equipment thus combining theory and upon enrolment and|
i

1

i I

| )

! !

.._._—_.._..._.____.._.._..__-_—-—,

practice in the correct educational
sequence. Courses include: Radio, Tele~
vision, Electronics, Draughtsmanship,
Carpentry, Photography, and Commer~
cial Art, ete.

remains your property. | Send wichout obligation your FREE book.

E.M.L INSTITUTES, Dept. 138K,

Courses from 43 Grove Park Road, London, W.4.

I5/- per month NAME

INSTITUTES . =

Theonly Postal Collegewhichis partof |
a world-wide Industrial Organisation. : 8/55
. . . 1

o S o ot o e e
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cadmium, plus 0.003 per cent. 1o 0.03 per cent. by
weight of copper activator.  The blue emitting
phosphor is either zinc sulphide or zinc selenium

Fig. 4.7A possible arrangement of light amplifiers working
as slaye screens from a single master screen. There does
not appear to be any reason why the amplifiers should not
be housed in different
rooms provided light from
the master screem can be
formed into an image on
cach slave scréen.

Lens Systems$

Naster
Screen
sulphide in which there are eight parts by weight of
zinc to one paft by weight of selenium, plus 0.005 per
cent. 10 0.025 per cent. by weight of a silver activator.

.The green emilting phosphor is zinc silicale with

0.1 per cent. to 1.0 per cent. by weight ol a manganese

J—
7

L8

)
;—«—0
Y

Fig. 5.—Schematic
diagram of beam
convergence  adjust-
ment on a R.C.A.
tri-colour screen
tube, type 21AXP22.
A.—IJnternal pole
pieces of ferro-
magnetic material.
B.—Externai pole
pieces assembled to
correspond with the
internal pole pieces.
C.—permanent mag-
net which is adjusted

&

N\

:
[

[P
N\ LU

as shown to give the =
correct beam con-. {b/ T4
vergence. D.—Coils £

cnergised from scan-

ping circuits to maintain the right convergence all over the

picture area.  E.—Electren beam from one colour.

There are three such set-ups in and around the tube neck,

one for each primary colour of the picture. F.—Glass
envelope.

The information disclosed in this patent gives
some idea of the high purity materials which must be
used in the preparation of the phosphors and
emphasises the small amount of activator that is
usually necessary to produce fluorescence.

Colour TV Progress

ACCORDING to the American Industrial Corre-
spondent of the Financial Times, innovations in
colour television were demonstrated by leading U.S.
manufacturers of TV studio equipment and receivers
at the recent trade show of the National Association
of Radio and Television Broadcasters. The new
equipment evidenced further progress in the direction
of lower-cost colour telecasting.

Chief attraction at the show was the *“ Vitascan ™
equipment made by the Allen B. Du Mont Labora-
tories, Inc. This permits television broadcasting in
colour of live studio shows without the use of television
cameras.

The Vitascan equipment emits light from a cathode-
ray tube instead of a conventional leus. The beam
of light from the tube scans people and objects in the
studio. The light reflected from these is picked up by
multiplier phototubes. The phetotubes convert the
light into an electric signal, which can be passed on
to a regular TV transmitter.

_ Du Mont states that the new equipment can be
operated by ohe person, and can also be used with
regular black-and-white telecasting. It is engineered
to complement the company’s * Multi-Scanner,”
already widely in use in the United States for produc-
ing pictures in black and white or colour from films,
siides or photos.

Vitascan equipment alone costs a little over $9,000,
the company states. Complete with Multi-Scanner
equipment, the price is around $32,500. Du Mont
points out that the Vitascan is not adaptéd to use
out of doors, or indoors with programmes involving a

i
]
Lr i

Fgreat deal of movement. For other types of pro-

grahﬁ_ne;, it elifninvates 't]}e high, exb‘ens<;§;}1sually
associated with colour telecasts, it is claimed.

R.C.A. “Fransmitter o '

At the same ‘show, the Radio: Corporation of
America unveiled a new transmitter for colour a$ well
as black-and-white broadcasting on ultra-high-
frequency channels, which costs ‘about 25 per. cent.
less than similar equipment previously offercd by the
company. . -

This is a 25-kilowalt transmitter capable of a
million-watt effective: It takes up no more space than
a 12}-kilowatt transmitter, uses many fewer glectron
tubes than previous models, and offers savings of up
to $20,000 annually in studio costs, ‘the’ company
states. ' ‘

R.C.A. states that the new equipment will be
available commercially this year.

A Standard Work

TELEVISION PRINCIPLES
AND PRACTICE
2nd Edition
By F. J. CAMM "
Price 25[-. By post 25/8.

From GEORGE NEWNES, LTD., Tower House,
Southampton” Strety Stfdnd, W.G.2..
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AERIAL CONSTRUCTION HINT

IR,—You helped me about 18 months ago with

a home-made “ X " aerial described in PracTICAL
TELEVISION, using a four-way by Zin, electric junction
box. It was very satisfactory, It was, however,
difficult to fix the rods tightly in the sockets, owing
to the good fit of the rubber sleeves. I got over this
by slitting the tubes and squeezing them .in a vice,
to a smaller diameter, and then expanding to full
size after putting in the short metal tubes and rubber
sleeves—by driving a %in. dowel rod into the end of
aluminium tubes, for about 6in. This also stiffens
tube. [ also used rubber walking stick ferrules to
protect and insulate joints.—S. RANDELL (Purley).

FOREIGN TRANSMISSIONS
[R,—I can assure G. Little (PRACTICAL TELEVISION,
July) that the interference during May definitely
was French television. It was received clearly here
on many evenings in May and June, when i{ com-
pletely blocked out the Belfast TV. station at
Glencairn,

I received a steady, clean picture, with powerful
sound on a Pye FVI. One evening of particularly
high field strength the programme viewed was the
newsreel, including helicopter ascent of M. Blanc
and a cycle race, followed by ** Magazin Feminin.”

I might add that Glencairn is very weak here, but
doubtless the new station with its better positioned
aerial and greatly increased power, will provide more
opposition in the future.—N. GRAHAM (Co. Deiry).

T.R.F.- RECEIVERS

S[R,—I was glad to see in the June issue that

T.R.F. receivers will still be useful when com-
mercial starts. I had been * reliably » informed by
a dealer that I would have to scrap the set and it
would not be possible to convert it. Reading the
article, 1 see that you give confidence to those of us

. who have old7sets, and you may be interested to

hear that during July a neighbour built himself
a converter and after telling me of his results on the
test transmission, he brought it in to me to see if it
would give the same good results on my set. It was
connected (it has its own power supply), and with
no trouble at all the Saturday morning test picture
was adequate and compared with the BBC signal,
with good sound and no interference or trouble
whatsoever. I do not know what it will be like during
the dark periods in the winter, but obviously it will not
be difficult to make any slight adjustments to make
up for any increased signal gain.—X, R. HArDCASTLE
(Stanmore).

VIEWING IN THE DARK

IR,—I do not agree with Mr. Dunan concerning
the best way of viewing modern TV. Leaving
aside all questions of eye strain, there is a very im-
portant psychological effect. First, the picture is
too small to be used as any attempt at = reality.”
One has, therefore, to reconcile oneself to the fact
that one is looking at a picture, which is a * }ive =

" reproduction of something, on the lines of the cinema

screen. That being so I feel that it is best to make
some attempt to make the screen look what it is,
in the same maaner that the cinema decorates the
s¢reen with an ornamental proscenium, One manu-

PRACTICAL TELEVISION'

CORRESPONDENCE

August, 1955
The Editor does not necessarily agree with
the opinions expressed by his correspon-
deénts, All letters must be accompanied by
the name and address of the sender
(not necessarily for publication),

facturer attacked this problem last year, and following
the idea used there I have sunk the tube face of my
set about 1iin. behind the cabinct front, and sur-
rounded the space between tube and cabinet front
with a piece of theatrical lighting coloured plastic
(deep orange). On each side of the screen I have g
15 watt pygmy bulb joined to the input to the set.
When switched on these light up and give a deep
orange halo to the tube and flood slightly forward.
I think’ this makes the picture crisper and more
“Dblack and white,” and at the same time gives
sufficient light in the room to enable one to move
about comfortably. Unfortunately, the summer
mounths call for complete blacking out of the room.
—G. F. R. TuNney (S.W.3).

NO MARATHON COMMENTARY

IR,—The television broadcasts from Wimbledon

this year have been extremely well handled by
the BBC and all praise to them, except for one smail
yet "annoying point.

Richard Dimbleby showed us on election night
and the day after how it is possible for one man to
act as compere or commentator on a TV programme
for almost 24 hours practically non-stop. His was a
superb piece of TV commentating, which brings me-
to that small, annoying point concerning the outside
broadcasts from Wimbledon. Why do we have to
put up with commentators who, after about 20
minutes only of occasionally coming out with remarks
like : ** Set point now to the Australians or “ Now
it’s Miss Hart to serve to Hoad,” tell viewers trium-
phantly, “ And now I am handing over to Roy
So-and-so for a further commentary ””? One would
think theirs had been another Dimbleby marathon
by the way they continually ., pass the microphone
backwards and ‘forwards to each other. One com-
mentator, please; for a whole afternoon’s broadcast.
—H. James (Bromley).

WIDER TV SCREENS
IR,—The cinema industry began many years ago
with a rectangular screen of a 4:3 ratio. A couple
of years ago it was forced to alter this ratio to produce
a more spectacular effect and possibly bring back
the customers to the cinema. This has greatly
improved motion pictures, in my opinion, and 1 do
not see why the TV back-room boys could’ not
develop a screen of the same ratio as that which
takes films in CinemaScope. This would be advan-
tageous in many respects. We should see more
continuous play in sports broadcasts such as soccer
and cricket and bigger and more enterprising plays.
Of course, the old ratio screen could still be employed
where necessary, just as in the cinema ; tennis,
for instance, would come over better on the 4:3 ratio
due to the shape of the court. Indeed, one could
even fit curtains to the edges of one’s C.R.T. to be
adjusted according to the ratio being used for each
broadcast. Can you imagine Sylvia Peters saying the
following : “ That is the end of our tennis broadcast
from Wimbledon and we are now going over to
Lord’s to see play in the first Test Match, As this
transmission will be in Wide-screen, viewers are now
advised to adjust their curtains to the full length, |
accordingly ”? Perhaps I am looking much too far B
ahead.—K. N. GuanT (Hounslow). —
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LAFCO “E. PA

MENT ~ CORNER

payments of 35/

THE “METRIX”
MODEL 410

—19 ranges with a sensitivity
of 100 ohms per volt from
75-750 volts. A.C. und D.C.
Volts 15-75-150-300-750. Re-
sistance 0-100 ohms. Weight
1 1b. 2 ozs. Cash Price £10.0.0
or 24/6 deposit and 8 monthly
payments of 24/6,

There is a *° Heiriz’® Meter for YOUR ne
Wwithout any volts drop. All voltages (A.C.) up to 600 v
be measured. A.C. currents 0-10, 30, 100, 300A. Accuracy

F.S.D.. £17.8.0 cash or 42/7 deposit and 8 by 42/7.
MODEL 422E.—Sensitivity 5,000 ohms per volt. A.C.and

cash or 55/7 deposit and 8 by 55/7.

on easy terms,

G ELAFCO’° (Desle 211)

3, Corbetts Passage, Rotherhithe New Road, Lon

THE “METRIX"”
MULTIMETER 460

with 28 ranges. Tnternal

resistance 10,000 ohms per
volt A.C. and D.C. Volts :
3-7.5-30-75-150-300-750 v. A.C.
«nd D.C. Resi ce from
0 to 2 megoh in two
ranges. Dimensions @ Siin.
¢ 4in, x 1jin. ht 1

1b. § ozs. Cash Price £14.6.4
or 85/- deposit and 8 monthly

MODEL 400 TRANSCLIP.—Currents can be measured

Volts 1.5-5.15-50-150-500-1,500. A.€. and D.C. currents 1.5-5-15-
50-150-500 mA., 1.5-5 amps. resistance, 0-2 meg. in 2 ranges.
Accuracy 1.5% on D.C., 2.5% on A.C. Weighs 2j lbs., £22.14.10

Send stamp for leaflets of the Metriz range, all of which are availuble

S.15.16. relephone ; BERmondsey 4341, Ezt. i1

eds
Y

D.C.

don,
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HANNEY of BATH offers:—

VIEWMASTER,—Constructor's Envelope, 7/8 ; WB.103, 42/~
WB.IO3A, 52/6 ; WB.104, 15/6 : WB.105, 43/6 : WB.106. 25/6 .
WB.107, 32/6 ; WB.108, 33/3 ; WB.109/1, 2013, 22/6 ; WB.L10, 7/6
WB.111 5/9. Westinghouse rectifiers : 14A86, 20/4 : 14D36, 11/7 |
WX 3 and WX.6, 3/10 each ; S36EHTI00, 28/5; 36EHT30, 28/1
JGEHTE5, 23/8. SenTerCel Rectifiers @ K3/100, 14/8 ; K3/50, 8/9
K3/45, 8/2. Wearite Coilsets with L.9, 30/- | Pre-amp coils, 4/-
pr. State channel.

TELEKING.—Constructor's Envelope, 8/-; Coilsets, 44/8; Chassis

Kit, 50/- ; T.C.C. kit, £2/4/3 ;. RM4 vectifler, 21/- ; Allen Compo-

nents, L0308, 40/-; FO305, 21/-: DC300C, 39/6 ; FC302. 31/-:

glf’,%(f‘?angf% GLi8, 7/6 each ; BT314, 15/- ; $C312, 21/- 1 AT310, 30/-:
, 9=

P.T. SUPER VISOR.—T.C.C. Condenser kit, £8/6/4 ; Erie resistor
Jit. 54/4 : 5 w/w pots. 26/- : 7 Erie carbon pots, 35/- 1 Allen coil-
sets. 44/6 ; Allen DC/300C, 39/6 : GL.16 and GL.18, 7/6 each ;
3C 812, 21/- ; FC.302, 31/-; OP.117 output trans.. 9/- . Denco
WA/FMAL 21/- . WA/LOT1, 42/- ; Depco chassis kit, 51/6 ; West-
inghouse WX.6, 3/10 ; WG4A, 716 ; LW.7, 26/8 ; English Electric
polystyrene mask, 45/8 ; perspex filter, 32/8 ; anti-coronal ring
6/8 ; Tube sheath, 6/2 ; T.901 tube, inc. carriage and insurance,
£99/14/10 ; Elac IT8 ion trap, 5/-.

MAXI-Q (Deneo) F.M, FEEDER UNIT.—Constructor’s Techni-
cal Bulletin, 1/9, P. Free. Chassis set, /6 ; Coilset, 11/9 ; 10.7
It\/[c.’s IF’gs/. 6/- each ; Ratio discrim. trans., 12/6 ; Phase discrim.
rans., 9/-.

SUNDRIES.—1st Quality 70/80 ohm co-axial cable. by famous
maker, stranded core, 9d. yard, 8/9 doz. yds., post paid. Pre-set
controls, 3 watt wire-wound, all values, 100 to 30 K@, 3/- each :
ditto, § watt oarbon, all values 50 Xa to 2 M@, 3/- each. Denco
MTO.1 Test Oscillator, with valve, 75/- ; Denco TPA.1 TV pre-amp
with valve, 29/6 ; Elac ion traps, all types, 5/- | ALSO, over 1
values in close tolerance Silver Micas in stock from 1.5 Pf. to 5,000
Pf't, 000 Erie resistors ex-stock in all preferred values and
wattage.

Send S.A.E. for list., Please add 2/- postage to all orders under £3
(any excess refunded).

L. F. HANNEY,
77 LOWER BRISTOL ROAD, BATH

Tel.: 3811

VIDEO ELECTRONICS

Head office : 2%, Bacon Street, London,
Works : 16/22, Bacon Street, E.l.
Telephones : Bishopsgate 0419/0410.

T.V. Tubes

ditioned C.R.T’s, as supplied to the trade

léading Television Insurance Companies, pr
from £3.
Valves

Send at once for our useful list of cheap va
which will save money, we are the cheapes
the trade.

Condensers
Electrolytics, bias, coupling, etc., etc., at g
away prices. All types stocked.

i Resistors

[ Afine stock of these at very low prices.

Radiograms

be repeated. -

and T.V. and Radio Spares.
I All goods are guaranteed.

Cheap, reliable high grade seconds and recon-

[ A few brand new salvaged table Radiograms,
| modern all wave, single player at £2. Cannot

Send for stock list of speakers, valves, components

and
ices

Ives
tin

ive-

NEW-MAX ELECTRONICS LTD.

307, EDGWARE ROAD ("0}
Tel. : PAD 5607

London’s Best T.V. and Radio Bargain Store

Special Offer @ T.V, Tubes—All Sizes : 9in., £4; 12in., from
£4/10/-; 14in., £6; 15in., £7; 1%in. from £9/10/-.
Every tube guaranteed,
Callers can sce picture before purchase.

We have just completed a large purchase of used and H.P. repos-
sessed T.V. sets—all types and all sizes—to be sold at knock-out
prices. Special item 1807 H.M.V. 10in. chassis adapted to be used
with Mazda 12in. tube, £19/10/-, including tube, These chassis are
very easily tuned to_the Thessary Tor transmitter. Also large
selection of used radios, gram chassis, instruments, amplifiers,
tape recorders, etc.

BAND 11l CONVERTOR KIT

We can now supply a set of ready wound coils com-
plete with circuit diagram, point to point wiring
diagram, parts list, for a suitable Band [l convertor
for any television set.

Price 15/- post paid.
We also. stock the VALRADIC and CHANNEL

|"Band [l convertors and " a full range of aerials.

Don't miss the start of this new exciting television
service, convert your set NOW.

HOME RADIO OF MITCHAM
187, London Road, Mitcham, Surrey. MIT 3282.

““ The quality compenent specialists.’”’
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 BUID THS FOR 49/5

# o R

Buikd this exceptionaily sensit twin-
triosde radio. Uses unique assembly system
and can be built by anyone without any
radivp knowledge whatever in 45 minutes.
Handsome black-crackle steel case with
speclally made black and gold dial with
stations printed. Size of radio only 64in. x
5in. x 3in. Covers all Medium and Long
waves—uses one only alldry battery which
coste 7s. 8d. and lasts many months, as H.T.
consumption is only 1 to 1.5 mA. Ideal for
Bedrpom, Carden, Holidays, etc. Many
unsaieited testimonials, Mr, Norton, of
Oxted. writes : Yesterday evening on the
Meditm wuveband, I counted 32 senaraie
statians ; I am very pleased with the set. which
is wall worth the money. S 3

Sent b
Complete Kit, 49s. 6d., post free. with
full set of clear, easy-to-tollow plans, or
pacts seld separately. C.0.D. 1s. 6d. extra.
Note : We stock complete range of com-
ponents and valves. orders despatched
C.0.D. by return. OQuerseas orders welcomed—
Regret No C.0.D. abroad.

BRIGHTON RADIO CO. (25

69, IPreston Street. Brighton, 1.

OPPORTUNITIES IN |

144 pages
Free!

Television offers unlimited
scope to the technically
qualified. Details of the
easiest way to study for
AM.Brit. LR.E,, R.T.E.B.
Cert,, City and Guilds,
Television, Television
Servicing, Sound Film |
Projection, Radio
Diploma Courses, eic,,
are given in our 144-page
Handbook ** ENGINEER-
ING OPPORTUNITIES”
which also explains the
benefits of our Appoint-
ments Dept...

We Guarantee
“NQO PASS—NO FEE”
If'you are earning less than
£15 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. College House,

29-31, Wright's Lane,

sington, W.8.

THE VALVE SPECIALISTS

Bentley Acoustic Corp. Lid.

33, CHALCOT ROAD, N.W.1.
PRImrose 9090

1st GRADE GOODS ONLY. MO SECONDS
OR REJECTS.

8/-16 =T 28| KTZ4L /8
/- i 7iglaouy b/8/KTZ63 8/6
6/8]6X + 18002 5/8| LPz /8
8/8/6X5 8/8) 400 5/8|MHL 5/8
6/-16Y6 10/-{9n06 5/8/M1.4 6/8
8/616Y7 15/-fAC/HL 8/8)M1.6 8/6
6/-|074/84  B/BlACPL 8/-jM112  8/8
7/-|TAT 8/6 A(‘\’Pl(;) N7T kil

7-1TANT  11/- 0/8|N78 1178
-{7B7 7I8[AP4 7/8l0M5 78
441700 8/-| ARE3(A) OM5A  19/8
8/8|7LG 8/-| 5/-|OM3B  10/8
2X 2 4/6[708 8/-ATP4  3/-(0CH 9/-

SAd 7/8|THT 7/6| 8309 9/-10Dy 86
3D 2/8(7Q7 8/=18519  11/-|PCC84 13-
395 9/6|7RT 7/8[PCFRO 13-
484 FI-17vT [:] 3 12/8
3V 7f-16A8 6/8|Pen 25 8/6
401 3/-(3D2

22 2/8
5U4 8/-[10D1 4/8| D77 6/-iPen 1340
SV4 10/-[10LDTL 10/- DA%  8/8 8/-
2A6 “ 8/8IDA¥OL  7/-IPL8L  10/-
PL.82 9/8
PL&%

5X4 10/-
5Y3 /8
5Y4 10/-

5 78
PY8)  9/8
PYSL 10/

PY82 78

QH75/20

QHUB0/15 '
8

B QY07 9/6

RL37 8/
SI30 8

36 8

8/6

8/
GIBT  12/8
8/-1613PT 15/~
9/6162DDT 10/~
H

LF7
EFS0
BEFoL

JaLse

b e
ParebobolooorBovinuelBoy
T RESER T TS T I TR BB T TS D

HL84  11/-Ivise7 /8
Kb B/6|VL3492A

£3

RYsL  11/- yMP4G 10/8

Y86 12/-lvPuTy  8/8

wYuL  7/6|veuT) 88
VPIRK

VAT 8/- K 88

; 8/6

5/«

/-

3/-

4/-

11/~

e

718

257- 5 9/6

25 Xisu  10/-

/- XIW10 8/8

8- XPYlo 8%

8/- XFY12 6/6

8/~

B/8l4nu2AT: /8| KTH4 /-5
T/B[4033X VIB[KYT4  1276) YHS

US(UX) 7= 40748 2/ 8|KTWG1 7)-[477 8/8

6UBCL0) 7/815763 98K PWh2 512710 10/8

Crystal Diodes. CG6H, GHX24. ME, OATI, 7/- each.

All boxed and guaranteed. Posl i, each. sSame day

service. Bhop hours 3.20 to 5,30, Sats, I pan. Why

not phione or wite thut uigend order for inunediate
B L0.D. 2 -

.

CONVERTOR TYPE 26.
For conversion from channel 3
to channel I, complete with self
contained power supply unit and
totally enclosed in a handsome,

well finished steel case. Price
complete ...l £11-17-0

Also available in chassis form
less H.T. supply but including
mains operated heater supply
for inclusion in reccivers. Price
complete  ..veevrrerennn......£8-0-0

CONVERTOR TYPE AC/4

For weak signal areas. Price
complete  .o.coveerennn... . £15-15-0

(Leaflets on request)

SPENGCER-WEST
QUAY WORKS,
Gt. YARMOUTH.

Tel. : 3009. 'Grams : Spencer-West,
Gt. Yarmouth.

ol Bl e e e e o e et

LYONS RADIO Ltd.

3, GOLDHAWK ROAD, Dapt. M.T.,
SHEPHERDS BUSH, LONDON, W.12.
Telephone : SHEpherds Bush 1792

POWER UNITS TYPL 285, These will
make a fine TV. and general purpose power
pack. Input 230 v. 50 cps. A.C. mains.
Output : E.H.T. 2,000 v. smoothed D.C, at
5 mA. ILT, 350 v. smoothed D.C. at 150 mA.
1.T.6.3v.at5A.and 6.3 v. at 10A. Soundly
constructed with fully impregnated trans-
formers and chokes, metal cased paper
condensers. (No electrolytics), etc. Fitted
with valves VRO91, 5U4 and VU120. Input/
output plugs, fuse holders and on/off switch
fitted to front panel. Supplied with circuit
diagram. in good condition and working
order. PRICE ONLY 69/6.

RESIN CORLED SOLDER, By famous
malcer, we have purchased a large quantity
of this 5-cored radio solder which enables
us to offer it at greatly reduced prices.
Sold in economical coils of 4 ozs. at 3/9 :
8 0zs., at /- ; 1 1lb. at 12/9 post paid.

VIBRATORS. Standard 4-pin non syunc.
type. For 12 v. operation, 8/6. For 24 v.
operation, 5'-.

POWER UNITS TYPE 16. Contain rotary
converter with separately wound fieid.
Input 24 v. D.C. Output, : 300 v. D.C. ab
260 mA., 150 v. D.C. at 15 mA. and 14.5 v.
D.C. at 4.9 A. Fitted with input and oubputb
filters. carhon pile voltage regulator, startec
relay. ete. Can be operated from 12 v. D.C.
applied to 14.5 v. section and with field
wndg. connected. Output voltages then a
little lower than rated. FHoused in mebal
cases 12 x 8 x 5 ins. In used good condition.
PRICE ONLY 12/8, carriage 6/-.

0o
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Television Licences

HE following statement shows
the “approximate number of
television licences in force at the
¢nd of May, 1955, The grand total
of sound and television licences
was 14,000,795.

Region Number
London Postal ... 1,139.192
Home Counties 504,271
Midland ag 839,939
North Eastern ... ca 674,495
North Western 674,603
South Western ... 260,298
Wales and Border Counties ... 252.827
Total England and Wales 4,345,625
Scotiand .. 253,328
Northern Ireland 24,964
Grand Total 4,623,917

Commercial Equipment Order

SSOCIATED-REDIFFUSION,

LTD., have ordered most of
their studio and outside broadcast
equipment from Marconi’s Wireless
Telegraph Co., Ltd., through their
technical advisers, Central Re-
diffusion Services, Ltd.

Complete installations for three
three-camera studios, one two-
camera studio and two complete
three-camera TV outside broadcast
vehicles are included in the initial
order.

TV Production Increase

HE General Electric Co., Ltd.,

is to transfer production of

domestic radio sets from its Spon
Street works to another Coventry
factory so that the whole of the
space previously occupied can be
devoted to the manufacture of
television receivers.

1t is calculated that potential
output will be increased by more
than 50 per cent. in this way.

BBC Reorganisation

B/iR. H. J. G. GRISEWOOD has
| been designated Chiefl Assis-

tant to the Director-General, with

thepersonal rank of Director. The

post of Director of the Spoken
Word has been abolished and the
Talks Division now comes under
the Director of Sound Broadcasting.

Blaen Plwy Aerial
THE BBC has placed a contract
with the J. L. Eve Construc-
tion Co., Ltd., of London, S.W.19,
for the design, supply and crection
of the 560ft. stayed mast for the
television and V.H.F. station to be
built at Blaen Plwy, Cardiganshire,
{0 serve the coastal arcas of West
Wales.

Mullard Reference Book
MULLARD dealers have been
L issued with a 36-page book-
let entitled “ Television Receivers
Equipped with Mullard Valves.™
This booklet contains a table giving
lists of receivers grouped according
to the makers’ names. Against
each receiver is given its valve
complement. Another set of
tables lists Mullard valves and
tubes and against each type is
given a list of the sets in which it
is used.

Industrial Television
’(\/IARCOM industrial television
1 equipment was demonstrated -
recently to officials of the British
Electricity Authority at the BEA
power station, Little Barford,
Hunts.

Three cameras were applied to
give close-up viewing of furnace
flame conditions, a boiler water-
level gauge and a feed pump.

Alternative Service’s Opening
THE ITA has confirmed that its
London transmitter at South
Norwood Hill, Croydon, will start
high-power  test transmissions
during the first half of September
and regular service will begin on
Thursday, Scptember 22nd.

Colour on Tape
RECORDING on tape of a
colour television broadcast
was transmitied for the first time
in America recently.

The {ransmission originated from
the N.B.C. studios in New York
and was relayed over a closed
circuit to St. Paul, Minnesota.

s T

A white circle indicates

the small camera (right) mounted for observing a
feed-pump at the B.E.A. power station.

(See * Indusirial Teleyision.”)
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ning  the service
anticipates that
within 14 years of
the inauguration
of a regular service_
there will be neacly
a million ficence-
holders.

Interference
Danger
IN his inaugural
speech as
president of the
Radio Industries’
Club, Mr. Harold
Bishop, director of
BBC Technical
Services,
sised the danger
in over-simplifying
the design  of
television re-
ceivers. This could
result in interfer-

ence from line
timebases, he
explained.

Advertising Shorts

A diver prepares to sub ge to test equip t to be H
used on the Arctic patrol. (See  * Underwater ACK, TRAIN is
Television.’*) making a

Suppressors to be Fitred
FLUORESCENT street lighting
in Crawley, Sussex, is causing
interference to radio and television
reception in the town.
Following complaints, suppres-
s0fs are to be fitted to the lamps.

Link With Europe

THE G.P.O. has iﬁformed the -

BBC that the first section of
the permanent vision link between
London and the Continent, ordered
last January, will be completed
in September.

This section consists of a two-
way coaxial cable circuit between
London and St. Margacets Bay.

Swedes Begin Service
WEDEN expects to commence
operating her own teleyision
service on July lIst, 1956, with
approximately 50  transmitling
stations.
The television committee plan-

series of short
advertising films for Currys radio
shops.

Underwater Television
/HEN the Canadian Navy
Arctic patrol vessel Labrador
begins, northern operations this
summer in the sub-Arctic she
will use the first underwater tele-
vision equipment ever used in
Canada.

The gear will be employed for
surveys and underwater beach
approaches, as well as for the
study of the behaviour of divers
in the cold waters of the Arctic
region. \

Name Change -
IT is learned that products
previously sold under the
names of E.M.I. Factories, Ltd..
E.M.L. Engineering Development,
Ltd.. and E.M.I. Research Labora-
tories, Ltd., are now being handled
by E.M.I. Electronics, Ltd. of
Blyth Road, Hayes, Middlesex.

empha-

] Af_!ggst, 1955

Advertising by Post

IN an effort to boost the popu-
. larity of television in Belgium,
th= postal autharities are having
letters franked with a stamp
which reads: *“Be Televiewors.”

From Effects to Producing
FEW viewers who saw the third
edition of *““The Ted Ray
Show ™ on July 16th will realise
that the show’s producer, George
Inns, was responsible for the sound
effects in the first play ever to be
televised—" The Man with a
Flower in his Mouth.™

Theatre Purchased
' RANADA LIMITED, one of

the contractors for com-
mercial television, has bought
the Embassy Theatre, Swiss

Cottage, London.

After redecoration and repairs
Granada will probably use the
premises for theatrical productions,
and dramas may also be filmed
there for transmission from the
Granada Northern TV slation.

Sir Alexander Korda
FOR its first showing in America
Sir Alexander Korda's film,

* Richard 111,” will earn for him a
fee of 500,000 dollars.

The  National  Broadcasting
Company is to pay this amount
to show the film on television.

Colour Demonstration
STUDENTS at Bradford Tech-
nical College recently attended
a demonstration of large-screen
colour television. This was incor-
porated in the last lecture in a
series entitled “ Modern Develop-
ments in Radio and Television,™

Isle of Man Broadcasting
THE BBC has been in con-
sultation with His Excellency
the Lieutenant-Governor of the
Isle of Man and the Lt.-Governor's
Advisory Committee on Broad-
casting concerning the develop-
ment of television and sound
broadcasting for the island but, as
yet, no definite plans have been
announced,

The Editor will be pleased to consider articles of a practical
nature suitable for publication in * Practical Television.”
Such articles should be written on one side of the paper only,
and should contain the name and address of the sender. Whilst
the Editor does not hold. himself responsible for maiuscripts,
every effort will be made to return them if a stamped and
addressed envelope is enclosed. Al correspondence intended

* for the Editor should be addressed to - The Editor, * Practical
Television,” George Newnes, Ltd,, Tower House, Sauthampton
Street, Strand, W.C.2.

Owing to the rapid progress in the design of radio apparatus
and to our efforts to keep our readers in touch with the latest
developments, we give no warranty that apparatus described
in our columns is not the subject of leiters patent.

Copyright in all drawings, photographs and articles published
in * Practical. Television ” is specifically reseryved throughout
the countries signatory to the Berne Convention and the U.S.A.
Reproductions or imitations of any of these are therefore
expressly forbidden.
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PRACTICAL TEE\’JSLON -

HAYNES RADIO Ltd.,

QUALITY TELEVISION COMPONENTS

SCANNING COILS
5 6/10 kV. R.F.,, E.H.T. UNITS
E.F.T. and OUTPUT TRANSFORMERS
LINE FLY-BACK E.H.T. UNITS

Write for illustrated list (Publication 75)

Queensway, Enfield,

IT'S

Middlesex.

to construct your own aerial, whether

TELEVISION or YAGI

Werite for our catalogue, illustrating all fittings, prices, etc.
Included in the range we offer Alloy Masts, insulators, Reflector
and Director rod holders, Mast head fittings, together with
formulae, useful construction hints for designing your own

Send 9d. in stamps to.cover the cost of postage and catalogue to :—

MARLBOROUGH,

609, CHEAPER!!

aerial, etc.

Phone 605.

WILTS.

VALVES
SAME DAY SERVICE

All Guaranteed New and Boxed

1.4v. midget, 1R5, 1S5, 1T4, 354, 3V, DATFI1
DFo1, DKL, DLB2, %3 any 4 for 26/6.

LATGT  6K25 11/935Z5GT  ELOL 6/
11/6 616G 1016 86 EY51 12/-
1C5GT  6LD20 9/6{50L6GTEI6 BZ40 816
116 6P25  14/6,80 FC2 98
D5 | 11-8P28 18/6|AZ31 10/6 GZa2 13-
JEGT 6QTGT 9)-B36  16/6 KT63  7/6
11/6 6SN7GT  |CL33 12/6 KT66 11/6
N5GT ! 51D, 3/6 MUL: 8/6
11/6 6U4GT D77 69 N8 14/6
ms 73 13- DAC32 ~ P6L " 3i6
185 736VeC 76 11/6 PCC84 10/-
1Ta 713 6VEGT 7:6/DCCS010/6 PCES0 10/
3A5 10/66X4  7/6 DF33 1U6 PL33 1L6
305GT11/6 6X5GT 6/9 DHTT 8/ PL61 11/6
384 7/37BT  9/6IDK32 116 PL82 96
V4 7/67C5  8/6 DK92 /6 PL83 1206
5UdG £/67C5  ®/6DL33 116 Y80 9/6
5Y3GT H9THT %6 DL35 116 PYSL 10/~
574G 6/-757  86BBIL "6/9PYB2  7/9
GABS 7/67Y4 86 EBC33 716 D430 17/
6ALG 6/9'10CL 12/6 EBCAL10/-T41 13/
GAMS 6 10F1 10/EBF&0 U2s 176
GAMG 6/310P13 10/~ 10/6 U25 13-
6AT6 8/6 10P14 12/6iECCEL 9-U50 7@
6BAG 8/6 12AT7 9/-/ECCB3 U7e 86
6BES  6/6 12AU7 9/ 16 U281 10/
6BH6 6/- 12J7GT ~ |BCCYL™ /- U404 -
6BJG  6I- 10/6/ECH35 ~ UBC4L 9/
GBWG 7/612K7GT UBF30
6BW7 /6 CH4270/- 10/
6BX6 /6 12K8GT |ECHS110/- UCH42 9/9
6Cca 10/6|ECL30 9/6 UF4l  8/6
609  8/61207GT IEF3Y 6/6 UF42 13/6
6F6G 16| 9/6 BF4l §/6 UL4L 99
§Fl4  12/°1973  FIGIEFS0  7/6 UUG  10/6
6J67-20F2 11/6EFS0 10-UU8  17-
6J7GT /6 20P1 15/~ EF86 17/6 UY4L 9.-
ORI 6-2574G  9/i-|EFQl G/BWIT 5l
6KTGT 6/-25Z5 S/6EFI2 5/-Y63 76
GK8G  8/6 35L6GTS/6 EL38 22/6 266  21/-
GKB8GT /- 3574GT8/6EL4L 11/6 277 6/3

Postage 4d. per valve extra.

READERS RADIO

24, COLBERG PLACE, STAMFORD
HILL, LONDON, N.16. STA. 4587

FIRST-CLASS
TELEVISION and
RADIO COURSES . .

GET A CERTIFICATE !

Afeer brief, intensely interesting study
__undertaken at home in your spare

time—YOU can secure your pro-

fessional qualification or learn Servicing

and Theory. Let us show you how B

wmimmimem FREE GUIDE=== ==~

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compefling qualifications as
A.M.Brit.t.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., L.ondon B.Sc. (Eng.),
A.M.I.P.E., AMJIMechE,
Draughtsmanship (all branches),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE
Write now for your copy of this
invaluable publication. I may well

prove to be the turning point in your
career.

i  FOUNDED }885—OVER
.

' e we= 150,000 SUCCESSES- - cual
NATIONAL INSTITUTE OF

T L LR R R R R NN

EMNGINEERING
(Dept. 462), 148, HOLBORN,
LONDON, E.C.I.

|COVENTRY RADIO

189, DUNSTABLE ROAD
LUTON, BEDS.

Phone : Luton 2677

The Quality Component
Specialists offer you Kits of
Parts for the following :—

Manual
Osram ** 9127 Amplifier 3/6
Mullard 10-watt Amplifier 2/6

The Coventry
2-watt Amplifier
4-watt Amplifier } /-
6-watt Quality Amplifier -

The Coventry A.M. Tuner Unit 1/-

Denco F.M. Tuner Unit /6

Complete Component Price Lists will be
supplied with each Manual.

Have you had a copy of our 1954/5

60-page  illustrated Component
Catalogue, price 1/- plus 3d.
postage !

PULLIN
SERIES 100
- TEST METER
AC/OC |0,000.ﬂIV
21 RANGES
IOOpA to 1000V

COMPLETE IN DIE-CAST
CASE WITH TEST LEADS
CLiPS AND PRODS
FULLY GUARANTEED

SENT POST FREE FOR £2 IOS
. DEPOSIT AND ELEVEN FURTHER

MONTHLY PAYMENTS OF £l
. CASH PRICE £12.7.6.

enone 58927

)
A RADIOCRAFT 4

k“; 69-71 CHURCH GATE LEICESTER

o=

\ TELEKIT SUPPLY

MATL ORDER DEPT.
Chantry Lane, Bromley. Kent.
Please mention P.T'V.and enclose 6d.postage
VALVES GUARARTEED

074 4/- | CBWS  6/8 | 15D2 4/-
1LN5 (soiled) | 6CHS  6/6 | BFS0 50

3i- | 6J5 Bi- | WTT 5 -
185 6/- | 6V 7/- | 1B22 85~
1U5 6/- | ox4 6/6 | LAK6 6:6
5763 8l | 6X5 7~ | 6AQS 8 -
6A8 8/- } 7DH 6/- | BUb 6'-
EALS 6- | D8 6~ | 12AT8 76
6AME 6| g7 G- | 1801 e
GATE 76 | oo 3= 15005 8-
6B8 6i- 1 ub 5i- | TTII 6.~
6BAG - 11D3 6/- | 12BHT -
6BEE 6/- | 12BEG 6/6 | 6BHS [
GBRT 8;’6‘ 12A6 1299 6KTg 5in
6BST %2 | Tisoiled) 5/- | 7B

9/

COMPONENTS ¥OR F.M.. RADIO, T.V.,

RADIO CONTROL, ETC., AVAILABLE AT

104, HIGH ST, BECKENITAR, KENT
BEC 3720

RADIO AND TELEVISION
COMPONENTS

All parts in stock for !
Viewmaster, Soundmaster, Teleking; ete.
Hasy Terms available.

234, stamp (only) for Catalogue.

JAMES H. MARTIN & CO.
FINSTHWAITE, NEWBY BRIDGE;
ULVERSTON, LANCS.

R.F. 0Sc. E.H.T. COILS
CYPE ¢ D 2-9 KV 25/
WITH RECTIFIER ASSEMBLED 54/-
N TYPE © F* 9-14 kV 30/-

WITH RECTIFIER ASSEMBLED 59 -
Tor use with valve or metal recbifier.
Current available, 1-2 mA. Tdeal-for oscillo-
scopes and_television.  Dimensions 3in.
X 1iin. dia. Wave wound winding. Complete
with circutt. Teras - C.W.O. Posl orders only.

THE WATSON WATCH CO,,
29, LEIGH ROAD LONDORN, N3
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“FROM THE
ELECTRON TO

?}a/ THE SUPERHET »

0 pages. 733 illus. and diagrams.\

A simplified radio course consisting of
42 lessons each dealing with a specific
| subject specially based on radio service
‘ praciice.

r PRICE 55/- POSTAGE 1/8.

Practical TV Aerial Manual for
Bands 1 and 11Y, by R. Laidlaw,
4s. 6d. postage 3d.

TV Fault Finding, a Data Publication,
55, 0d. postage 3d.

Television Enginecrs' Pocket Book,
by E. Molloy and J. P. Hawker,
10s. 8d. postage 4d.

Television Test Equipment, by E. N.
Bradley, 5s. 0d. postage

Basic Yelevision, Principles and
Servicing, by Bernard Grob, 45s. 0d.
postage 1/-.

The Oscilloscope and its Applica-
tions, by Philips, 5s. 0d. postage 5d.

Radio Valve Data. compiled by
* Wireless Worid,"” 3s. 6d. postage 3d.

THE
MODERN BOOK CO.

Britain's Largest Stockists of
"British and American Technical Books.
Please write or call for our catalogue.
19-23, PREED STREET
(Dept. W.6.)
LONDON, W.2.

Phone : PADdington 4185,

Open 6 days 9-6 p.m.

8 <
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GLADSTONE RADIO

DARK SCREEN 14}” x 11}” x

PRACTICAL TELEVISION : N

RADIO & TELEVISION
COMPONENTS

gx;ﬁéxéi!‘snew g&%rgsuagganl%eegigﬁ' 11:)1;’0 ladilgg 3/16” Perspex 6/-
. ¥ return.
v H. M
“IE“’}\L—\STER, TELE-KING, ETC, VI?;;X]E;‘SLI{)ERS ) 9d
Constructional manuals : Viewmaster, /8. LEalis i o .
Viewmaster Wide Angle Conversion, 3/6. BYA moulded 7d.

Tele-King, 6/-. Mullard 5 valve 10 watt i
amplifier, /5. Osram 91212 wati amplifer. Y‘%XLEY type switch 5 posi- 2
8/6. on ... . -
FREE CATALOGUE.
56 page illustrated on finc art paper. -

SPEAKER 5" P.M.2-3 ohm ... 17).
SOUTHERN RADIO &

FORMERS, polystyrene §” dia.  6d.

VALVES, new : EF80 ceos 12/-
ELECTR!CAL SUPPLIES 2-GANG 500 pf. Vifigi)le — lz:

SORAD WORKS, REDLYNCH, 3-SPE
SALISBURY B
Telephone : Downton 207.
ALUMINIUM, LIGHT ALLOYS,
BRASS, COPPER, BRONZE,

IN ROD, BAR, SHEET, TUBE, STRIP,

ED autochangers cream:
.S.R. Monarch* £190. 5.0
Collaro RC34 .
BLOCK CONDENSER, small
size 1.1 mf2,500 v.w. Simplex ~ 5/-

SILVERED MICA condensers:
4 pfto 470 pf ...
560 pf to 2,700 pf 6d.

WIRE, ANGLE, CHANNEL, TEE 3,300 pf to 8,200 pf e 1
POTENTIOMETER, JK,

3000 STANDARD STOCK SIZES W.W. pre-set i/-
PART 7v. chassis, bargain, 50

H. ROLLET & GO., LTD. components 7/6

6, CHESHAM PLACE,LONDON,S.W. 1.
SLOane 3463
Works :

36, ROSEBERY AVE., LONDON, E.C.1.
Branches at Liverpool, Manchester,
Birmingham, Leeds.

“No Quantity too Small”

“H” AERIALS WITH
LASHINGS .

All items carr. pd.
57 EAST STREET, NEWTON
ABBOT, DEVON

50/-

PROVE ITS VALUE WITHOUT COST—

RADIO AND TELEVISION
ENGINEERS’ REF EREN CE BOOK

Broadcasting

executive-lo-be—it is indispensable !

Your Signature

e e T ey e s S e st ey e St e,

Communications

Here is a great opportunity for Radi

0 men—examine this new work in your own
home for 7 days without cost or obligati

on. 1t is essential to all engaged in installation,
servicing, design and manufacture. Forty-five self-contained sections provide all
the practical data and theory, formule and technical information you need and
which you cannot readily obtain elsewhere. For you—the technical man and 4

Claim a copy NOW on coupon below. g’

GEORGE NEWNES, LTD.. 6665 Groat Ouesn Siveer London. W.C2. | YOU  WIiLl € 35 SPECIALISTS
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EFFECTS OF COMPETITION

TEW faces, changed routines,
more technical — gimmicks,
new concepts—all of these symp-
toms are indications of the internal
revolution of ideas which is going
on at Lime Grove and other BBC
television centres.  The compe-
tition of sponsored TV has to be
faced in the autumn and the
prospect is having the healthy
~astringent effect of getting BBC
producers and technicians out of
the groove. :

TV’s NEW LOOK

TELEVISION drama progresses

slowly but steadily, establish-
ing and consolidating a . set of
slagecraft 'conventions which lie
midway between stage and screen.
It is the “feature” type of pro-
gramme which enables the creative
boys (and girls) to try out their
iew ideas, and, the engincers (o
digplay their clectronic virtuosity.
Take the Jack Payne Off The
Record programme  for _example.
Here is a type of.feature programme
* which, a year or sO ago, would
have been pul over oOn routine,
conventional lines, somewhat in
the style of Café Continental, and
would have amused without caus-
ing much enthusiasm. The mount-
ing of that long-running TV feature
was of secondary consideration to
{he talent of the artistes and yet the
fussy setting, the crowd players and
the balloons did bring some sense
of warmth and audience partici-
pation to what was really nothing
more than a variety parade,
principally featuring Continental
artistes. To-day, under the skilled
direction of Francis Essex and
&laude Whatham, disc recording

PRACTICAL TIELIEYISION

TELEVISION PICK-UPS
REFLECTIONS

AND

By Iconos

stars and personalilies are intro-
duced with avuncular charm by
Jack Payne and paraded with ali
the technical aids of inlay, overlay,
back-projection and stylised set-
tings. Ruby Murray, the attractive
youngster with the fine recording
voice, was seen putling over a
pumber with a real sea background
(probably either film back-projec-
{ion or electronic inlay) instead of
being draped in front of some
palms {rom the property room.

The avuncular link has also been
exploited by J. B. Priestley in his
series, You Know What People Are,
in which he comperes a series of
satirical sketches. These are in the
style of the intimate revues, such
as “ Airs on a Shoe String” and
the Globe and Lyric revues, but
again put over with every possible
technical gadget from the BBC
engineering bag of tricks. If it is
{rue to say that the series has been
a little uneven, the same can be
said of even the finest West End
theatre intimate revues ; satirical
humour has a highly selective
appeal, and different items in the
same show appeal to different
members of the audience.

One of the most attractive
features of this series is the inci-
dental music of Roberto Gerhard,
though the highly stylised decor of
Bruce Angrave also contributes
much to its success. The sketches
are an amusing comment on the
contemporary scene, put over with
verve and pace by Clive Morton,
Frances Rowe, Natasha Parry and
John Stratton—sometimes with so
much speed that it is a relief to
return to the more measured tones
of Uncle Jack Priestley himself.

AUTUMN PARADE
CHRISTIAN SIMPSON  has
often been mentioned in this
column for his stylised direction in
pallet and musical presentations.
His handling of tableaux, group
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movements and pictorial _design
has always been outstanding. The
preview of autumn fashions by the
Apparel and Fashion Industries
Association might have been just
another routine mannequin display
of somewhat restricted appeal had
not thekeen choreographicdirection
of Christian Simpson added that
special indescribable polish to the
show. Even a mere male will sit
through the verbal technical jargon
of tulle, broderie -Anglais and
triple-ninon (whatever that is!) if
he can watch beautiful women
display these things attractively,
both individually and in groups, in
a manner which suggests that the
models actually enjoy what they
are doing.

THE RETURN OF THE CLOWN

TI—IE red-nosed comic and the

musical clown, popular in the
music-hall and circus years ago,
seem to be on their way back.
Grock, Noni and Partner and
Barton, the tramp who nearly rode
a bicycle, were top-liners years ago.
Then came the period of the even-
ing dress comedian, whose possi-
bilities have now been almost
exhausted by TV and radio. Hal
Monty made a big success on
television when he completely
changed his style and reverted to a
dumb red-nosed clown act, relying
upon physical comedy and a variety
of musical instruments,” This act
has been booked up by. the.music-
hall people and Hal Monty is now
cutting out all patter and repeating
his TV clown act, topping bills in
the No. 1 provincial music-halls.
Hal has found that silence is golden
—thanks to TV.

THE COMMERCIAL DRIVE

HE 1TA has commenced a
big drive to induce London
viewers 1o have their sets converted
and fit new aerials capable cof
receiving the sponsored TV pro-
grammes from Croydon. Extensive
advertising in the London Tube
stations and evening papers features
the names of Bob Hope, Gracie
Fields, Norman Wisdom, Orson
Welles and Sir John Barbirolli on
posters in the style of a variety bill.
The ITA seems to be determined to
open up to a full audience of
viewers which, of course, is essential
for the advertisers who put up the
money. Some viewers arc still
taking a poor view of the prospect
of being subjected to advertising
plugs. Yet the same viewers cheer-
fully pay their money to see cinema
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programmes which likewise con-
tain a small quota of advertising
plugs for next week’s Alms, for local
shops and for a couple of nationaily
sold products such as soap flakes
and chocolate. Nobody seems to
object to this 10-or 15 minutes
extra to the programmes—in fact,
to be really effective, the advertising
“short ” must be entertaining and
attractive.

A TV SCHOOL

ASSOCIATED REDIFFUSION
£} seemsto be way ahead of all the
sponsored TV films in getting pre-
pared for the autumn opening.
Not only is the preparation of
Wembley Studios and the Gran-
ville TV Theatre, Walham Green,
well in hand, but TV.films have
been made at Shepperton, Barnes
and other film studios to form a
stock-pile of entertainment for next
winter’s sponsored TV. In addi-
tiog, the small but very well
equipped Viking Studios at Ken-
sington have been taken over as a
school for potential producers and
technicians, who are trained in the
use of both film and Marconi TV
equipment. After a five weeks'
initial course at Kensington the
successful trainees pass on to the
Granville TV Theatre, where they
receive’a further five weeks® train-
ing. The first course is timed to end
there on August 27th, when the
graduates will be ready to proceed
to the Wembley Studios in time for
the start of commercial TV on
September 22nd. This all seems to
be first-class ‘planning in the
D-Day style.

THE ELECTRONICAM

NOT long after the appearance
in American TV studios of
the Video-Film Camera (recently
described in this column), a similar
type of camera has been announced
under the name of Electronicam.
Like the Video-Film camera, the
Electronicam comprises a television
camera and a motion picture
camera mounted side by side on
the same base and utilising a
common lens system. However,
unlike the Video-Film camera,
which uses a prismatic beam-
splitter for sharing proportions of
the rays between a vidicon tube and
a motion picture film gate, the
Electronicam tackles the problem
differently. When the motion pic-
ture film is being pulled down to the
next frame (which occurs 24 times
a second) a shutfer interrupts the
light path in the normal way. The

front of this shutter is polished and

reflects the image into the optical
path of the image orthocon tube of
a TV camera. The Electronicam
can be thus used for direct film
recording while a high quality tele-
vision signal is being simultaneously
broadcast. Alternatively, the TV
side can be used purely for control,
monitoring and prodiiction. pur-
poses, enabling a TV film director
to stop and start cameras and
generally direct (via headphone
intercom.) their movement in the
approved TV manner, thus attain-
ing the speed of production for
films equal to pure electronic
methods.

TITLE GIMMICKS

THE BBC producers spend a lot

of time thinking about titles,
backgrounds to titling and mech-
anical devices for changing the
wording. A great deal of ingenuity
is used by both art and engineering
departments, who bend over back-
wards in their attempts to be
original. I think it can be said that
they now surpass the film trailer
makers, whose adjectives have
loomed up on the cinema screens
until we have become almost
stunned. The BBC television titling
is now of a very high standard,
excepting when the original old
routine *“roll up ™ titling is used.
This mechanical device is fre-
quently unsteady and jerky and has
improved very little since the early
days at the Alexandra Palace. The
sponsored TV people are tackling
the problem with a simple motor-
ised device. A rotary drier of the
type used in photographic works
for glossing and drying prints is
used. The titles are printed on long
strips of paper which are fixed with
adhesive tape to the cloth belt of
the drier. The title strip will then
move up with the belt in front of
the TV camera, the speed of travel
being regulated by the normal
control resistance. In this manner,
a steady flow of titles is ensured,
including the all-important cast,
directional credits and ** The End.”

TV LIGHTING

LATELY there seems to have
been considerable deteriora-
tion in the lighting and camera
work at the Lime Grove Studios.
Some shows have suffered severely.
Celia Lipton was lit most un-
becomingly in Richard Afton’s
Saturday Night Date, and other
shows have been subject to poor
camera movements, tracks and

Adgust, 1955
panoramas.  Perhaps there has
been a thinning of the ranks of the
experienced TV camera operators

at the BBC since the sponsored .

TV companies started getting 'into
operation. At any rate, some of
the most elementary rules of
camera operation are broken time
after time. These rules are : for
normal camera panning, camera
movement should be motivated
by the artiste being televised ; the
actor should make the first move
(such as an exit towards a door)
and then be followed by the
Camera, with only a slight lag.
The anticipation by the camera
of such moves by actors is ex-
tremely bad technique. Similarly,
the sudden tracking-in of a camera
in anticipation of a movement by
an actor is not good. The pro-
ducers are, of course, partly to
blame for these faults. An ex-
ample of the camera handling at
its very best was the transmission
of the Cup Final. Precision
following of the game with long-
focus lenses, zoom lenses and long
shots was all carried out most
expertly. The combination of
absolutely first-class camera opera-
tion coupled with beautifully timed
cutting from shot to shot was
an example of what can be done
by first-class technicians who no
longer require an “L plate !

MORE STUDIOS
NORMOUS studio premises
are to be erected in Manchester
by the Granada TV organisation.
These will take many months to
plan and build. The construction
is to be on the lines of the elaborate
American TV centres and an
American expert is acting as con-
sultant. In the meantime other
sponsored TV companies have
opened studios converted *from
other uses. The Vandyke Cinema
and Café at Barnes has been re-
constructed into a TV film studio
with three stages with respective
dimensions of 75ft. by 42ft., 48ft.
by 32ft. and 25ft. by 18ft. (for
trick work), together with dressing
rooms, offices and workshops.
Several TV features have already
been made there with success.
Motion picture cameras are used
in conjunction with RCA recording
equipment. The speed of shooting
is 24 frames per second, as com.
pared with 25 frames used by the
BBC. Most studios making TV
films have ignored this slight
difference in film travel speed which
affects the pitch of music by.a
semi-tone,

-
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BRAND NEW _R.F. Units, types 26 or
7 94 Y'q@l- (postage 2/6);
10/-. I.F. Amplifier,
type 178, brand new, 22/6. Relays,
small. 6v. 2 br., 1m, 1/6. Dyna-
motors. D.C. (approx. 250v, 80ma, at
¢v), 8/6; 12v nput, 250v. 60 ma,
and 6.3v outputs, P.M. field, 7/6;
Fillers for these 2/6; Eddystone,
cased, smoothed. 12v, D.C., to 190v.
75ma. 15/-; 12v to 300v, 200ma, 17/6
(carr. 5/-): Hallicrafter. 12y {o 250v.
75ma, (vibrapacki and 300v, 165ma
dvn., on one cased chassis, smoothed,
new. 50/. (carr. 7/6). Transformers,
new, std. mains input, 6.3v, 3a
(twicer, tapped, 4v and b5v, 8/6;
230v to 6.3v, 5a and 10a, 17/6; 2kv,
sma, 2v, 2a. 17/6; 740-0-740v. 16bva.
470-0-470v, 220va. 4v. Ba.,- C.T.
(iwicer, 30/« (carr. 6/-); 350-0-350v,
120ma. 6.3v, 4a. 4v, 2a. 16/- (post
2/- cach). RXI161. valves. 2/EF54,
1/EC52. 1/CV66. VHF. with rotary
coil ~selector. 17/8. List and en-
s.a.e., pleasc! Cash with
| postage extra; immediate
despateh. Closed 25 July-1  Aug.
W. A, BENSON, 308, Rathbone. Rd..
Liverpool. 13.

T.V. TIME BASES,
with Scanning c¢oil. focus unit, line
trans.,, 10 conirols, ete.; drawing
free; post 2/6. DUKE & CO., 821,
Romford_Road, Manor Park, E.12.
COIL PACKS, 3/9 (two wave). includ-
ing IFs. also 3 wave with 465 k/cs
IFs at 7/9; free drawing; moncy hack

10/6, complete

guaranteed. IFs only 2/- pair: p.p.
1/3. DUKE & CO. 621, Romford
Road, E12. _(GRA 6677.)"

DENCO RADIO-GRAM CHASSIS,

£5/17/6, 4-wave turret coils, modern
octal valves included, front controls;

Carr. 4/6 P.M. Speaker, 8in.,
with O.P. Transformer, 12/9 extra
with order: limited guantity. DUKE

& CO.. 621,
(tGRA 6677.)
T.V. TUBES, 6 months’ guarantee,
Mullard 12in. at £6, l4in. at £8/10/-,
17in. at £12/18/-; Mazda 12in. al
£5, 2 mths.’ guarantee; 15/6 insured
carr. on each tube. DUKE & CO.,
621, Romford Road, Manor Park, E.12.

Romford Road. E.12.

V.H.F. 1124 RECEIVER, 17/6, com-
plete with 6 valves, ex-W.D., good
condition, 6-channel switching. re-
ceives. T.V. sound: drawings and
conversion data Ifree with order;
post 2/6. DUKE & CO.. 621, Rom-

ford Road, Manor Park, E.12.

3125 V.H.F. RECEIVER, 7/9, com-
plete with 2 valves, new and boxed;
reguires modification to put into
service; post 2/-. DUKE & CO., 621,
Romford Road, Manor Park, E.12.
R.F. 24 UNIT, 10/6, new and packed,
tunes 20-30 m/cs, including 3 valves;
post 2/-. DUKE & CO., 621, Rom-
ford Road. Manor Park, E.12,
SPEAKERS, 10/9, Standard PM..
8in.; unrepeatable offer; post 1/8.
DUKE & CO., 621, Romford Road,
Manor Park. E.12.

DIRECT T/V REPLACEMENTS offer
the most complete Handbook of T/V
Components and Rewinds, price 1/~
T/V Components for all kit sets in
stock. “Nuray ' heater booster
jsolator for 2-volt C.R.T.s. just plugs

in, 27/6, Dplus 2/~ packing and
postage, 134-136. Lewisham Way,
S.E.14. (TIDcway 3696-2330.)

R.F. UNITS, Types 26 at 27/6, 25 at
12/6, 24 at 11/-; brand new with
valves; post 2/6. E.W.S. CO., 69,
Church Road., Moseley, Birmingham.

SIMPLEX T.V. 18 swg Chassis, with
sereens and valve punched, 17/6, post
1/6; fully wound Coil Sets, 15/-, post
1/-; Simplex Mains Transformer.
27/6, post 2/-; Magnetic Chassis and
Screens, 22/6; 01 pf 25 k wke.,
7/6; Rectifiers, RM3, 5/9; 3K /40, 6/-;
ay Tag Boards. 2/-. List for
items. Lypx-wound Coil Sets,
357, post 1/-. C.O.P.Y. WINDINGS,
Healey Lane, Batley, Yorks.

.RADIO UNLIMITED.

RATES: 4/-1 per lne :or parl
ihereof, average five words to line,
minimum 2 lines, Box No. 1/- exira.
Advertisements mnust be prepaid
and addressed to Advertiscment
Manager, ‘ Praciical Television,”
Tower House, Southawpton St.,
Strand, London, W.C.2. -~

TY WITHOUT MAINS.—Absolutely
first-clags picture. plus DC circuit for
lighting; as supplied to the B.B.C.
Special AC/DC ‘* Chorehorse 7 Gener-

alors. self-starting, compact, and
complete. AC 220/250 volis.. 50/60
cveles, 250/350 watts AVC. Will run

radios. vacuum cleaners, small tools,
elc.. #£47/t0/-, plus 10/- delivery.
Below:—_ e
STORAGE BATTERIES, 12v. T5AH
heavy duty, 19 plates, separale cells
in’ hardwood cases; finest possible
specification. £5/17/6, 8/6 dehvery,
19v. 22AH, almost similar specifica-
tion. surprisingly powerful, £2/14/-,
delivery 5/6. TEDDINGTON ENGIN-
EERING CO., LTD., Dept. '* C,” High

St.. Teddington, Middx. (KINgston
1183-4.) _
MAKING YOUR OWN ? Telescopes,
Enlargers, Binoculars, Mieroscopes,
Projeclors, or, in f{act, anything
that needs lenses. Then get our
booklets ‘" How to Use Ex-Gov.

.Lenses & Prisms.”” Nos. 1 & 2, price

2/6 ea. Also our stereo book, *3-D
Without Viewers,” price 7/6. Com-
prehensive lists of lenses, optical,
yadio and scientific gear free for

s.a.e. H. W. ENGLISH, Rayleigh
Road. Hutton. Brentwood, Essex.

TELEVISION AERIALS, half cost.
ex-demonstration, as new, 1 Belling
Multi-rod Channel 3 £10, 1 Double
J. Fair Channe! 3 #£15, 1 Belling

Junior Multi-tod Horizontal Chan-
nel 4 £5; also 36ft. x 2in. Alloy
Masting. 6ft. lengths, £9, or offers.
Box No. 178, c¢/0 Pracrical, TELEVISION.

LOUDSPEAKERS repaired promptly.

MODEL LOUDSPEAKER SERVICE,

Bullington Rd.. Oxford.

T/V, PERFECT WORKING ORDER,
Allmakes: Pye. 9in.. £15; Murphy, 9in..
vy, 9in.. £17/10/-; G.E.C.,
9in., £15; G.E.C., 12Zin., £25; Ekco,
12in., £27/10/-; Murphy Console, £30;
many others. List sent on request.
Service manuals loaned with - sets
supplied by ourselves. T/V needing
attention from £7. Multi-channel
Converters supplied with instruc-
tions for fitting: from &£6. Please
enclose s.a.e.. HIGH STREET
RADIO, 284-6, High Street. Croydon.
Surrey. (Tel.: CROydon 8030.)

VIEWMASTER COiILS, 13 Coils, plus

choke, for K/O/Shotts, Wenvoe,
Midiands. H/Moss, 12/6 set; Iso
Trans., 2v. 4v or 6v type, all with

257 boosl, 5/9; Htr./trans., 200/240v,
6v al 1.5a., 5/6; W/W Cntris., 5K-3
walt, 3/-; Band 3 Converter Coilset,
15/-; Diagrams, 6d.; Band 3 Aerials,
45/-; Conversion for single dipole,
7/6, post 1/-. New list available.
WINWOOD, 12 Carnarvon Road,
Leyton, E.10. (Mail only.}

Firsi in tne

field with the Band 3 Converler

Coilset. For use with TRF or S/het
Band 1 Receivers. Complete pre-
cision Coilset, with circuits and
point-to-point ~ diagrams, 15/-, DpOst
free; Circuit and Data only 6d.
RADIO UNLIMITED, Elm Road,

London. E.17; also at 50, Hoe Street,
E.17. (Telephone: LAR 6377)

VALVES

WANTED, Valves 6F13, 6F15, 6U4,
EY51. 574, ECL80. KT61, 25A6, etc.;
prompt cash. WM. CARVIS LTD.
103. North Street. Leeds. 7.

ALL TYPES OF VALVES REQUIRED
for cash. State quantity and _con-
dition, RADIO FACILITIES LTD.,
:38_ C}ha.lcot Road, N.W.1. (PRImrose
080,

VALVES, SP61, 3/6; 5U4, 7/63; 6SNT.
7/6; EBC33. 7/6, EF39, 7/6; EF50-Red,
7/6; 13,0006 Valves  actually in
stock. Write for free list. RADIO
UNLIMITED, Elm Road. London,
E.17. New branch now open at 50,
Hoe Sireel, Leondon. E.IT. (Tele-
phone LAR 63770

GUARANTEED _ BOXI

BOXED VALVES :
PCC84. PCF80, U25, 20P3. 20P4, 18/-;
PL81. 2002, 10C1. U282, 9/-; EFSY,
ECL80. EBFSU. U281, UUs, 10C2,
10F1, PY81, 6K8, 8/6; 63NT, .ECCB8L,
6X5, 6V6, 7/6. W. FEWELL, 19,
Mapledenc Rd., Dalston, London, E.8.

WANTED

WANTED, large or small guantities
of new Valves Loudspeakers, Com-
ponents, Reeceivers, cte.: prompt cash
paid. R.H.S. LTD., 155, Swan Arcadc,

Bradford. 1.
SITUATIONS VAGANT

The engugement of persons answering these
udvertisements must be made through o Local
Office of the Ministry of Lubour or a Scheduled
Employment Agency if the applicant is a man
aged 18-64, in ive, or a woman aged 18-59,
inclusive, unless he or she, or the employment,
1s ercepted from the provisions of the Notifica-

tion of Vacancies Order, 1952,

PYE TELECOMMUNICATIONS LTD,
Dilton  Works, Cambridge, offer
excellent oppertunities for Junior
and Senior Development Engineers
in the elecironics and communica-
tions field. Duties include develop-
ment work on H.F.,, V.H.F, micro-
wave and recording equipments.
Applications from persons possessing
B.Sc., Higher National or Ordinary
National Certificates are especially
welcomed. Good facilities are avail-
able, however, to keen young wmen
wishing to train and study in_ these
flelds. Pleasant working condiiions
in modern factory. Single accom-
modation available. Write, giving
fullest details, to Personnel Manager.
ALL DISTRICTS. An opportunity
exists for Television Technicians (o
establish o business of their own.
The business can be commenced in
first instance in sparve-time, showing
an all the vyear round increasing
income. Write, giving particulars of
age, training, test equipment,
experience. o TELEPATROL LT1D.,
Federation Heuse, Epsom.

EDUCATIONAL

Session 1955-56 : Electronic Enpgineer-
ing.—Applications invited for cntry
to next three-year full-time course
commencing  September, 1955, from
those requiring comprehensive train-
ing to an advanced level in Electronic
Engineering, gualifying for teclinical
posts in radio, telecommunications,
felevision and industrial electroniecs,
Syllabus will cover reguirements of
City and Guilds, Brit.IRE., and
L.E.E. examinations. Entry age 16
or over. Application forms and fur-
ther information from PRINCIPAL.
Coveniry Technical College, Educa-
tional Oflice, Council House,
Coventry.

FREE ! Brochure giving details of
Home Study Training in Radio, Tele-
vision, and all branches of Elec-
tronies. Courses for the hobby
enthusiast or for those aiming at
the A.M.BritI.R.E., Cilty and Guilds
Telecommunications, -R.T.E.B., and
other professional examinations.
Train with the college operated by
Britain's largest electronic organisa-
tion; moderate fees. Write to Dept.

sVTZB, E.M.I. INSTITUTES, London,
4.
BUILD YOUR OWN T/V and learn

about its operation. maintenance
and serviecing. Qualified engineer-
tutor available while you are learn-

ing and building, Free Brochure
from E.M.I. INSTITUTES, Dept.
PT.58, London, W.4, (Associated
| with HM.V.)

COVENTRY TECHNICAL COLLEGE.-




NEW  2-BAND
RECEIVERS
PHONE
TWO completely new television receivers ¥ "
—a ldin. and 17in. table model Lo
respectively—are now rcleased by Marconiphone.

TELEVISION
BY MARCONI-

Specifically designed for first-class reception of

Band 1 and Band (il programimes, these new models
incorporate a tuner unit of the incremental induc-
tance type with built-in coils for all 13 channels.
This is an integral part of the chassis and therefore
permits the channel selector and the fine tuning
control to be mounted in the togical and most con-
venient position—on the front of the cabinet,

Further simplification for the user is afforded by
the single co-axial aerial socket, catering for a com-
bined Band I and II{ feeder.

Circuit features include : flat-faced aluminised
Emiscope picture tube with in-built dark screen and
special non-reflecting mask : frame fly-back sup-
pressor enabling full use to be made of the extended
brightness range, stable pre-set permanent magnet
focusing system, ** sync cancelled ” vision A.G.C. to
counteract fading, aircraft flutter and differences in
signal strength between Band I and Band 11 signals.
This obviates major adjustments by the user when
the set is switched from one band to the other.

Interference is effectively dealt with in three ways.
Impalsive interference on  vision is drastically
reduced by a very efficient adjustable “ black spotter
type of limiter. An automatic suppressor circuit
takes care of sound interference. For diathermy
and similar kinds of interference there is a wide-range
tunable filter which can be connected at will via
alternative sockets for the feeder cable,

H.T. supply is from two rectifier valves instead of
metal rectifiers. :

The 17-valve circuit has a high degree of sensitivity,
designed to provide the best possible reception on
both bands. Easily accessible controls for picture

The Vendoma Television Screen Mask.
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e (race

shift, squaring, linearity, etc., make
for quick initial setting-up of the

receiver,
L Well-tried components are used
= throughout, but the servicing aspect

has not been overlooked. The tube
is carried on the chassis and this
can be easily removed as a complete unit if neces-
sary. A number of test points have been provided

Marconiphone Model VT69DA.

and brought out to the back of the chassis for
servicing measurements in sity.

These receivers operate on D.C. mains voltages
from [95 to 255 volts, or 50 cycle A.C. mains of
similar voltages. Consumption is approximately 130
watts. :

Both models are housed in cabinets in highly-
finished walnut veneers. Prices : Model VT68DA
(14in.), 66 gns. (tax paid) ; Model VT69DA (17in.),
79 gns. (tax paid).—The Marconiphone Co., Ltd.,
Hayes, Middx. )

VENDOMA SCREEN MASK

TO avoid difficulties due to light from windows
or room lights, a shade round the screen is
very useful and a novel type of screen is now avail-
able and shown here. Made from stout card, with
the inside covered with sprayed black felt, this is very
simply attached with the aid of suction cups and an
adjustable elastic band. The set will not be marked in
any veay, and the material lends itself well to adapta-
tion in the case of special cabinets, as it may readily
be cut. Models are available at present for 12tn., {4in.,
15in. and 17in. screens and the retail prices arc as
follows. (free of Purchase Tax): 12in. and 14in.,
17s. 9d. ; 15in., 18s. 6d. ; 17in., 19s. 6d.
The makers are Vendoma (TV), Ltd., Station
Buildings, Preston Park, Brighton.

q °
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Whilst we are aiwavs pleased 1o assist readers “with
their technical difficulties, we regret thar we are unable
10 supply diagrams or provide instructions for modifving

surplus equipment. We cannot supply alfernative details
Sfor_consiructional articles which appear in these pages.
WE CANNOT, UNDERTAKE.TQ ANSWERQUERIES
OVER. THE TELEPHONE.  The «coupon.from p. 144
rust “be attachéd 1o all _ QueFies, and if’ .a postal
reply “is required a stamped 'and  addressed  emvelope
must be enclosed.

VIEW MASTER

My ““ View Master > TV is fitted with a Mazda
CRM 121B C.R.T. and in order to get the full benefit
from it | have increased the E.H.T. from approximately
6 kV'to 9 kV. Since I mcreased ‘the E.H.T. the picture
will not fill the screen at the top and bottom.

‘By reducing the E.H.T. {0 6 kV. again the picture

fills the screen, but the quality is not se good.

- I haye been told that now I have boosted the E.HLT.
1 will have to increase the, frame and line scan outputs.
If this is so could you plefxse give me details of the
neeessary modifications.—P. Blamire (Stafford).

You are correct in assuming that if the E.H.T.
is increased it would be necessary also to increase
the scan amplitudes and frame timebases. As you
say that the height is short we suggest that you make
the following modifications.

In the first place check that the voltages in the V11
and V12 stages are exactly as specified as this is
essential. Break the connéction between the top of
R60 and the junction of R57 and €48 and connect a
11F condenser across these points ; reduce the value
of R66 to 220£2, connect a 1,000£2 resistor in parallel
with R65. Delete R67, then readjust R64 and R65.
If necessary, connect a 330 pF condenser across the
line scan coils, tags L1, L2,

SIMPLEX

1 have recently completed the Simplex televisor and
have obtained a picturc. The trouble is that the vision
is slightly blurred, more especially objects that are at
the back of the picture. I have modified the video amp.
by connecting another valve in parallel with the existing
video valve and ftried staggering the coils, but although
there is some improvement the blurr is still there.
1 cured the frame linearity distortion which was very
apparent by comnecting a 2.5 kV. condenser, of .1uF
capacity between number 10 connection on the tube
and chassis. The linc hold is extremely critical and
have to make frequent adjustments to preserve sync,
and the frame seems to tremble when .J advance the
cqntrast beyond a certain point. I suspected oscillation
in one of the R.F. stages so 1 spent quite a time making
certain that this trouble did not exist. I have tried three

VRY7 tubes and there seems little difference between
them. I find I can stop the frame tremble by touching
the top cap of the sync separator.—G. Cook
{Southampton).

The first thing to ascertain is that the honzontal
tines focus correctly. If this is so then the fauit lies in
the tuning of the vision receiver ; if this is not the case

- then a resistor in the bleeder network has altered in

value ; each one must be checked preferably by
subsmutlon

It must be remembered that the studio cameras
do not keep evelythmg in exact focus ; this is particu-

-Iar]y noticeable in close-ups.

The frame trouble may be cured by doubling the
value of C24.

To secure better line hold add a 50 pF condenser
across C20.

K/B. KV35

After renewing a fuse which had blown, the picture
is very dull. It cannot be seen in daylight.

Having an Avometer Model 7 and service chart, I
measured all the volts between the valve sockets and
chassis, I found them all normal except two. The
voltage on screen of valve SOCD6G was 140 volts
instead of 95 volts as on service chart. The voltage
on first anode cathode-ray tube (C14FM) was 75 volts
instead of 330 volts as on service chart.

I replaced the 1 meg. resistor on the lead to the first
anode of tube and it still gives 75 volts. The reading
on the other side of this resistor was 400 volts.

Would the drop from 33¢ volts to 75 volts be the
cause of the dull picture ? 1f so, how can 1 rectify thas .’
—R. J. McClure (Belfast).

‘We feel that the low voltage reading on the picture-
tube first anode is the result of the measurement
being taken on a relatively low-resistance meter—a
valve-voltmeter or a very high-resistance meter is
essential to obtain an accurate reading at this point.

The trouble you describe is either caused by a low
emission picture-tube, or misplacement of the ion-
trap magnet on the neck of the tube. You should
check these possibilities.

EKCO TSCo1

The framehold slips many times during the evening,
necessitating frequent readjustment of the framehold
control. I am not certain whether thi§ has occurred as
a result of fitting a new valve, or whether it is just a
coincidence. The slipping is often trlggered off by a
change in"the picture transmitted, and is bound up with
the- black-and whife-relation. to the sides of the pncture

1 woilld much appreuate any guidance you can give
me oni tracing.and- curing this lrouble F. A, Chappell
(ngston-on-Thames)

The new, valve may be dcfectwe and shou[d be
subs tuted before going any further.

‘Should the plctmc continue te roll intermittently,
the resistois in the T41 circuit should be suspected of
changing their value”as the temperature "of the set
varies. This may dlso cause a condenser in this part
of the circuit to vary in capacity. A hot soldering-iron
placed near to, but' not touching, thé suspected
component may pxovoke the symptom and give a4
definite lead.

The electrolytic condensers in the v1deo amplifier
valve circuit should receive atténtion. The sync
separator circuit and the valve itself should be
checked 1o ensure correct working.
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ARGUS

I have searched through your issues for two years
hack te find some reference to a fault that has developed
in my “ Argus.” Perhaps you will be kind enough to
enlighten me,

When I turn down the brifliance conirol to fade out
the raster, it fades out—but at the same time the
complete raster moves sideways off the screen and no
result is obtainable.—¥. Nicholis (Whitley Bay).

] Movement of the raster with operation of brilliance
is due to leaky condensers connecting the deflecting
plates to the timebase valves, Check €54, 55.

PHILIPS 12IN, MODEIL

I have a Philips 12in, television set and have been
getting excellent Feception, both vision and sound,
but for quite a2 while now I have been troubled by a
very loud hum. I have had a service engineer and he
has examined it to see if it is 2 mains hum, but appar-
ently it is not. It is possible to reduce it by altering
-the attenuators at the back of the set, but this means
a consequent loss in vision. A friend suggests it may
need tuning. Could you be so kind as to give me your
opinion ?—N, Millar (Everton),

It is not stated whether the hum is ptresent when no

“vision signal is being received. Assuming it is only
present when the vision.signal is “ on,” it can be put
down to vision on sound,

The cure for this is to change the setting of the
oscillator, probably a concentric trimmer mounted
on the top of the chassis adjacent to V2. No precise
instructions can be given as the model number is not
supplied. Tune the trimmer to maximum seund by
rotating it to find its best position.

If the trouble happens again after a short period
(say, a week), change the UF42 oscillator-mixer valve,
This is a common failing (drift),

K/B. HF40

Your help would be appreciated on the following :
After the set has been on for about 10 minutes, the
picture folds up for about half an inch at the bottom,
I have changed the frame output valve with another in
the set but the trouble still persists.—l?. F. Harriongton
(E.11).

The valve with which you substituted may also be
slightly defective and while working without trouble
in another section of the receiver, the defect may show,
in the form you describe, when used as frame ampli-
fier. You should, if possible, prove this possibility
by checking with a valve of known goodness. You
would also be advised to check the condition of the
frame generator valve.

Once you have proved conclusively that valve
trouble is not responsible, you should investigate in

the frame timebase circuits for a resistor which.

alters in value as it increases in temperature.

LOOSE ELECTRODE ASSEMBLY

After moving my set the other day to another part
of the room I noticed that, when it was reconnected
up, on switching off the spot that remained was

enlarged and very blurred, and when viewed in a dark -

reom with no raster on screen (aerial disconnected),
a red glow could be seen in the cenire of the screen

T_ELEVISI_OS August, 1955

and it was possible to see through it and see the elec-
trode system in the nmeck., I assumed that the tube
must be at fault as no other part of the set had been-
touched, so I moved the tube round to another position
and noticed that the spot this time was a little better
and nearly normal on switching off. Could this be a
faulty electrode in the tube as when it is moved fo
another position the effect on the spot is changed. and
it is possible to see through the coating on the tube ?
There is no heater cathode short and contro!l of brilliance
is perfect and emission appears O.K, Is fhere any
way of curing this, what appears to be a loose con-
nection in the electrodes which only affects it when
any vibration is caused to it ? T would appreciate details
of any process on rejuvenating tubes apart from fitting
the low-loss . transformer to heaters.—IN. Shaw
(Salford), :

It is possible that the electrode assembly in your
tube is loose, and if this is the case, unfortunately,
nothing can be done by way of rejuvenation. Under
certain conditions it is quite normal to observe slight
illumination from the tube heater through the screen.
This should only occur, however, when the tube is
viewed in a darkeied room with the brightness
control fully retarded—it should not be visible when
the screen is illuminated by a picture or raster. If
it does, then we feel that the emission of the tube is
somewhat impaired. ‘ '

NOISE SUPPRESSION
Can you help me as regards this problem ? I am using
a U.H.F. unit, 2 RF. and det., described some years

ago in ‘“ Practical Wireless.”” Used with a three-stage”

amplifier it gives me good reception of TV sound,
the only snag is car interference, living, as I do, on a
main road. I have been trying various noise limiter
circuits as wsed in modern TV sets, the basis of which

_is a double-diode valve, but they do not reduce the

noise even a little bit. I even built up the D.X. aid
described in the current ¢ Practical Wireless,”” but
all it did was to drop considerable volume and distort
the output. Maybe I am experimenting on the wrong
lines and T cannot claim to understand the way these
noise suppression circuits work, so perhaps vou can
suggest a possible line of experiment.

As this area is on the fringe for F.M. reception,.

car interference again will be a serious drawback.
Aircraft causing sound flutter is another snag, but that
has no remedy—it will just have to be endured it secms !
—F. V. Trent (Bognor Regis).

The essential requirement of any sound unit in
which a limiter is incorporated is that it should
possess a reasonably wide bandwidth, 100 kc/s is
usual,

This is because the original shape (spikes): of
interference pulses must be preserved in order for
the time constant of the limiter to be effective.

Interference on F.M. receivers does not cause
trouble because of the limiter circuit which ** levels ™
the response before discrimination. A.G.C. applied
to the sound stages should limit aircraft flutter.
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fwed Soldlrv \ways specify
ERSIN MULTICORE to be precise

Wherever precision soldering is essential, manufac-
turers, engineers and handymen rely on MULTICORE.
There’s & MULTICORE SOLDER just made for the job
you have in hand. Here are some of them.

SIZE 1 CARTON s TAPE SOLDER TR
& specifications for g, 2R :“E;Tiyw‘;.{'l! § HTCH
radio enthusiasts. ‘/’W‘W Real tin/lead sol-

5/-

g

oy | der containing

cores of Ersin
Fliux. Needsno
soldering iron
orextraflux.

HANDYAN'S
_ CARTON /
Stfficient for -
200 average |pgR CARD

jlb RECORDING
c PLICER

Splicers end o
jot 3 d accurate me
)omt:d eazx01¥‘jair;g. Acon\prehepsx:;
b 18/6 each (subject)-

1o bz

no breaks or°c wcks courin the
Q s o

eaflet \: supphe with every splicer-

q 4 n

MANUFACTURERS ARE INVITED TO
WRITK FOR DETAILS OF BULK PACKS AT BULK PRICFS

 MULTICORE SOLDERS LTD.

MULTICORE WORKS, HEMEL HEMPSTEAD, HERTS (BOXMOGCR 3636)

e

TV Tubes, guaranteed 6 months

14” WYDE ANGLE. £7.10.0. Picture shown to callers. 6
month guarantee.

17" WIDE ANGLE, £12.10.0. Guaranteed § months. Picture
shown to callers.

12" MULLARD TUBES. £5. 6 month guarantee, 3 months
on other makes. As we have been selling for the past 4 years.
15’6 ins. carr. on all tubes.

127 T.V, CHASSIS. 97/6. Complete chassis by well-known
-mnfr. R.F. E.H.T. unit included. Drawing FREE. Easily fitted
to table or consol model, owing to this chassis being in 3
separate units. (Power, sound & vision, tiniebase) intercon-
nected. THIS CHASSIS IS LESS VALVES & TUBE. Our £5
Mazda, tube fits this chassis. Carr. 5/- London, 18-
Provinces. ,

T.V. TIMEBASE. 10/6. Complete with scanuing coil, focus
unit, line transformer, 10 controls, 8 valveholders. electrolytics,
conds., resis., etc, Famous mnir, Drawing FREE. Post 2/6.
DENCO R/GRAM CHASSIS. £5.17.6. Complete with valves
(Int. Octal) dial, ete, ; in full working order, 8’ P.M. speaker
with O.P. Transformer 12/8 extra. Carr. 4/6. .

1194. V.H.F. RECEIVER. 17.86. Complefe with .6 valves.
X.W.D. 6 channel switching.  Receives T.V. sound.. Tunes
30.5<40 mc/s. LF.s 7 mc/s. Post 2/6. Drawings & conversion
data 1/- or FREE with each set.

V.HLF. 1126 SET. 7/9, New X.W.D. and boxed. €Complete with
valves. Requires modification to put it into service. Yost 2/6.
R.F. 24 UNIT. 10/6. . Complete with 3 SP6L valves. New
X W.D. & boxed Luning 20-30 mcys. Post 26,

SPEAKERS. 10/9. Standard P.M. 2-5 ohms. 8" and 5.
Tested and guaranteed. Post 1/2.

SPEAKERS, 2/9. Mains energised. 87, Field 1K, 13K, 2K and
43K. ohms. Post 1/9. . .

O.P. TRANSFORMERS. 1/9. For above. Salvage guaranteed.

1T hought separate, 9d. post.
[ 7ete: GRAGOTT ‘
- CWO

cox
coDb

' ﬂHONEYBACK I [ ‘.
— || GUARANTEE _

[621 ROMFORD RD. LONDON. E.J2.

VIEWMASTER

AND

SIMPLEX KITS

A QN EXTENDED PAYMENTS
Only 3/- in the £ Deposit

K SIMPLEX %
Six-inch kit, less tube. Deposit £2.1 1.0 and 12
monthly payments of £1.5.9.
Conversion to Twelve-inch kit, less tube. De-
posit £2.6.0 and 12 monthly payments of £1.4.1.
Twelve-inch kit, less tube. Deposit £4.10.0 and
12 monthly payments of £2.5.10.

*x VIEWMASTER %
Nine- or Twelve-inch kit, less tube. Deposit
£5.8.6 and 12 monthly payments of £2.15.10.
Wide Angle Model, less tube. Deposit £6.6.0
and 12 monthly payments of £3.5.6.
Full details of these Kits are given in our
lists which will be sent free upon request.

WATTS RADIO

8, Apple Market, Kingston-on-Thames, Surrey.
e Telephone : KINgston 4089, )

“You can rely on Us”

BARGAIN LINES

8 mfd. 500 v. Cardboard Block B.I,, 2/6 ; 3 for 6/6.
Aluminium Can, 2/- ; 3 for 5/-. 16 mfd. 500 v., 4/- each ; 3for 10/6.
6 Assorted Vol /Controts, Long Spiridle, 16/6. 6 Assorted Vol./
Controls, with Switch, 1876, 60 m/a Smoothing Chokes, 4/3 ea.;
6 for 24/-. 25 mfd. x 25 mfd. at 12 v., 1/- ; 6for 5/-. Paper Tubulars,
all popular values, 6d. each ; 6 for 2/6. Switches, 8 p. 4-way, 3/9 ;
4 p. 8-way, with Screens between Wafers, 3/9 ; | p. 12-way, 3/6 ;
2 p. 6-way, 3/6; 4 p. 3-way, 3/~ 3 p., 4-way, 3/~
New Wirewound Preset Pots., 10/6.
Silver Mica Condensers, 7/6.
6 Assorted Radio Books, 10/-.
30/-, carriage 2/6.

16 mfd. 350 v,

24 Assorted Ceramic and
01 mid. 5,000 v. Dubilier, 2/6.
Band Il Multi Aerials (Loft Type),
Air Drying Crackle Paint, Brown, Green or

Black, 3/-. Bib Tape Splicer, 18/6. Puretone Tape, 1200ft., 20/-.
VALVES .

R1% 7/- | 6BW6 6/— | 6AME 6/ | 6BE6 /-
12BE6 6/— | 9BWE 6/— | 3ABGT 2/6 | AC6PEN 3/
125C7 4/6 | 6K7GT 6/— | EATE &/- | EM34 76
2574 9/— | 12AT7 7/- | 12AU7 7/~ | 6CHé6 46
EF80 g/— | 13D3 3/6 | PL82 8/6 | 6AGS 5/
6SH7 5/6 | KTZ41 5/- | 6K7G &/— | 6BW7 76
VALVE MANUALS

Osram, 7/6. Brimar, 5/-. Mullard, 5/.. Valvé Data Béok, §/e

Equivalent and Ex. Gov,, 5/-.
Post on any order, 2d.

—Radio Servicing Co.,=

82, SOUTH EALING ROAD, LONDOMN, W.5,  Eal. 5737.

Six Assorted |




. Baoth tapped at 4 v.

AP B9 B33 13/- ) fpaze B/9 s UBCAL 117 1LD3 09 | uw.
ACS/PEN  5/B | K141 11/6 | M4t 5/3 UtB42  13/8 | 1R /8 |
ATPY 84 13/8 | MR/BEN Jua 11/- | 184 78

*  Dbuze - 18/3 | N37 13. ‘('Lu 116 18 718
NNTA 4=t g 8- | PO ¢ Uyt 10/6 | 174 78

% DM 10(: 1~5|u~;| 9(- | PCKBY 120 vpuy 8/ | U5 8/
DH#% 3 13/6 | POFR2 ¢ 1316 VRI03/30 Blg | 215G 7/~

a1 A= | 2WOVRG 89
* 18/- | PEN 4§ sm[vmm,m 82 | 24z - RLGG
11/« | PRS-, 12/8 | V5% (K L9y 148 | oLyt 7/8
oy 2i- | PLaz 10/= 8/- 8- | 4NT 718
18| EWA5u0 1106 PLiy 182 [ VT3 (KTyg) 2/8 1470 9
ms('.u 11/~ | 6% 18- Puiey  10)- 78 6QTGET ¢ 9y
11/8.{ G 12/- | PaEeB . 5 vr-.m ey I R ™
63 | Hau 5/- | V30 78 4 8- 8]— [ 9001
76 BEs - 99 pYR0 98 vm» £ TR . 718 | oy
B8 HLI3NO 59| PYSI.  10/g | 8/8 al)ﬁl - 8- | 9003
88 th;nl) T7/8 | PXua BRG( 8- Youy
13)- | 7Py 3130 - BREM 63 | vy
10/8 P21 . /8 | 513G $N1L7 18/a | 954,
s KC mu 12/6 | HR210 A APLY 1878 | AMNTAT. 9 |y
& B3 6(6| K12 BRI 1218 aMQ7T.. " 9. | w5k - o g -
CEEge g 6FI5| - 8/10C2 - 1318
¥Fie 8/8 | KTuac B 7/8 | WOFL T 10)-
% RE4] 16/~ | K83 b8 s/s‘ 0Py
BF 8/- | KTh& 10014
B o~ | K174 U2
* - REse - L RTWst © "9 | s

i RFsu 11}8 KEWBE /8| (7304

% BT 8| KTV 8/9 [ UAFRY2

© Kl 12/8 § LD2Lo /9 ' UBYL

B

**-*****************-***.

& . CHASSIS
A(um(mum Undrilled  with Refuforced
er: n the following sizes:
4/ ea.
8/3 ea.
/3 ea.e
818 eu.
9/6 ea.
12/- ea. .
¢ Tadie’
powerpacks, eie.
&, SENTRRCEL. BECTIFIERS o
RMi 3(9 en. 3 RM2, 4/2 en. RM2,
/-ea ; Rmd4, 16/- en.
hsa e METAL RECTIFIERS
iz v L a.mp, Y87ea.t 12 v, 'J :xmp
‘4/ R 1 amp., 3/ ea

- V8 e
GOLDRING PIC:(-’CIP HEADS Pick-
wp ~head tyge No.o 112 (3,000 ulu@)

racelvero—- -ampli

3 v. 4 amp. O-

Atnp. 083,

V6 PEN2E g | vRy

12
9/;.114

,*********

5 b
8,’- mu,,. "0 HE
- - 78| 5AMS 718 1 BITC . 88 | 4XauT

LOUDSPEAKER UNITS  © - ) counsxsms

R. & A 1610, unit
“Plessey fikin. lightwei
andard type

Rola siin.
Lactrona din
Truvox'g

Plesaey 8in.

Mams ene;

Coodmans

letw came. wi

PENCIL REC’I‘IFIERS
K&/25, §/8 ; - Kafd0,- 716 ; Kifa, 8/2
Kuin0, 8/8: Kujbo: 9/8: ’/IU() 14/8
- SELF-TAPPING SCREWS (PK)
No. 4, kin. long, 8)d. duz.

wader type,,
lxgmwexght uni
Mains energwed Bi

t. un
Plessey 12in. Jightwei

CRYSTAL DiODES

v. 4alup wa e,
17,8 ea. tapped at 4 v.,

e

H4 mfd.

with transiormer, I)uhi‘lier

1778 ea. b

L MBib, LOND Q) 21)- e ::'3"8"‘ 4?" M

n.unit, 6000, 17/8 ca. )/, joid ' R
17/8"93'. . 1< 18 midy 35 S KA

E 1]
<20 mfd. 400 v,

o 24 mivd. d45e
78 en | i 6 mh.
23" mid. 450
32«8 i
;0 <16 mid.

A6 5 16 m

ve ends, 2 for 9/1.

2 anp,
., | 250 v, lnme 12 vott .

© 2/~ unless ‘otherwise stated
fee and postage 2/3

P

.TERMS‘“ Cash with order or C.0.D. Postage and
Packmg charges extra, as follows :
10/~ add. 9d.7;" 20/~ add 15 40/- add "1/6 ;

Mnmmum

B

M A I L o R D E R 0 N L Y i 'lubulur(uudenser, “Brafd.

Orders value

’l,. N ‘lllvf-r\/[l(‘a., i mm PV, 10, 3(({ es.. * This . al
ver' 10 PR, 59 314 e Rnished ea
iver Mica, B0 PR, 109, Kk or
Hilver Mi B0 PE, 9oy 3!d L. Melal

3,
£5 add Silver Mica, - 274 PR, -| , f*f with  baek’
C.0.D. I M ‘hlverMua, b
. itver Mica, 25 PR, "0"/ 2Ld. e N
G. Bilver Mida, |, mm PECI0%, 81d" eat i
0.v. 8d, ea.
8 way, I'tin. -

- Yaxtey Switeh, T po
Synnnlle

4 Il)hu# 51

WHEN ORDERING PLEASE QUOTE “ DEPT.. P T."

20/8 & lL."
Arrow Toggle Mlofted Dully . o o
tingle Sereenad (able .

mmm 's UPPLY

5/6 vmces/ CHAMBERS

. kS

13/-
11/~

60 i, 450 v.

18X 8 mid. Z»tm Fo

U.s.aA.

GUARANTEED
NEW AND BOXED

2/9
518
5/8
5/8'

"()DI

B, R"

il Bou v, .

il hotead. P 7, ach. JUNCTION BOXES- B 0 ge a
e J;Lémegmvré réf;R; I | o 5X/234020 Way, 1§ each, B.S.R. MONA RCH l* T VAV .
an v.ml reet nylon drive conld oh wooden - OSMOR COIL PACKS AUTOMATIC RECORD r

" reel, 2/9 ea. - Type H.O., 48/~ esch. Type 1.M.. 40/-, CHANGER - =i LOUDSPEAKER CABINETS
v, ~ BI CONDENSERS each. ’I‘ype T.B., 50/- each. Type TRP. Madel UVAB, fitted B [* Y *
Waxed earwm, with fying leals. 4 mid., | 40/~ esch, . Carbridge. 3 speed
JOU Ve, 18 ea. ; 4 vid midd., 500 v, L 3/4 en. SPRAGUL CONDENSERS R v, 7
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o 30 mia Miliianeter by Perranti— | 1 mid., 850 v. 0% niEd., 750 v ,\n sbructions, * £6.19.8, Car-
I'unel Mmmbmg 716 each. 9/ doz. riage ! 6. ,‘*
© %~ $PR KAL OFFER PECIAL OFFER l
1 Fair 800 VARVES. 140 PAIR.  VRCY7 TURES PICTURK TESTED. |, , HEATER TRANSF: - i
POST 1/6. 20)- EACH. CARRIAGE 3/6. i 2 volt 50 e -'9("
T —— v. Input 4 volg 1.5 ; By
a MAINS TRANSFORMERS 3-WAY MOUWNTING TYPE Ve Topub 4 'vall 5.0 amp, - J
: mT2 Ve Input 5 valt 2.4 amp |
Primary : v fuput 6.3 yoll, .
Secondaries : (v, bnpud, val, B
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