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A GENUINE

SPECIAL OFFER!

PLESSEY 1-SPEED AUTO CHANGE UNITS

Brand New in maker's cartons, complete
with mounting instructions.

£11.19.6

(Normal price is £23/10/0).

% These units will auto change on all three
speeds, 7Tin.. 10in. and 12in.

* They play MIXED 10in. and I2in. records,

% They have separate sapphires for L.P. and
78 r.p.m.. which are moved into position
by & mmple switch.

% The size of the unit. deck is 14in. x 10}in.
with 6in. above deck and 2iin. below.

A bulk purchase enables us to offer these

BRAND NEW UNITS at this exceptional price.

Please add 7/6 packing, carriage and insurance.

“PERSONAL SET” BATTERY
ELIMINATOR
Complete kit of parts to build a Midget * all-
dry ” Battery Eliminator, giving approx.
60 volts and 1.4 volte. This is tor use on A.C.
mains and is suitable for any 4-valve Superhet

Receiver requiring H.T. and L.T. voltage as including  Assembly

above or approx. to 69 volts. Layouts and Component

The kit is easily assembled and is housed in a Price List.

light aluminium case, size 4#in. x Iiin. x N

3tin. Complete kit with easy-to-follow Our NEW STOCK LIST is now available S
assembiy instructions 42/6. We can also offer (price 9il.). Brief detaile are given of the various s

a similar COMPLETE KIT Lo provide approx.
9) volts and 1.4 volts. Size of assembled
Unit 7in. x 2iin. x 1lin. Price 47/6.

00000000000 8008000008000000020000

COMPLETE BATTERY CHARGER

For charging either 2, 4, 6, or 12 volts at 1}
amps. Complete 1n metal case, and incor-
porating a limiter resistor. Size 5lin. x 5}in.
x 4)in.  Complete and ready for use, 52,6.

WE CAN SUPPLY ALL
RECOMMENDED COMPONENTS

e WIEWMASTER”

LONDON SUTTON COLDFIELD HOLME MOSS
KIRK o” SHOTTS — WENVOE

Specified Components by :(—
T.CC.. W.B., Morganite, Bulgin,
Westinghouse, Belling,
Wearite, Mnullard. Mazda,
G.E.C., Ferranti. Ta'lon
and W.B. Tablz or
Console Cabincts are
also available.

Send 7/6 for the
“Viewmaster
Envelope,”” which
gives a complete
description
of this Televisor,

KITS OF PARTS we are able to offer for the construction of
many types of Hadio Reccivers, Battery Chargers,
Elimipators, and ‘' hundreds”’ of Radio Components.

STERN RADIO LTD.

109/115 FLEET STREET, E.C.4. Telephone : CENtral 5812/3/4,

““ Alldry ' Battery

o R K s

SOLONS FOR

Use SOLONS for
the jobs that matter
-——this modern pre-

RIGHT FIRST TIME'

Trial and error is a coslly and often dis-
appointing business. IFor too long the radio
amateur has had such methods forced upon
him by the high cost of test instruments.
The RADIO MAIL RES/CAP. BRIDGE has
changed all that. For 31/6 he now has at
his command an instrument 1o check each
before use, and ensure 1009%

component
results. -

THE PRICE OF 31/6 COVERS THE COMPLETE
KIT FORTHIS SELF-CONTAINED INSTRUMENT

5 Megohms—50,000 ohms 50 mid.—.2 mfd.

100,000 ohms— 1,000 ohms 1 mfd.—.0l mid.

1,000 ohms—10 ohms .01 m{d.—.0005 mid.
NO CALIBRATING

The panel bears six separate scales, one for each range,

ready calibrated in ohms and mfd’s. for direct reading.

Each range is fully variable, covering ali intermediate

values. R

New components, specially selected for accuracy.

Instructions and diagrams for easy assembly.

Prompt delivery Cash with order or C.O.D.

RADIO MA". 4, RALEIGH STREET,

NOTTINGHAM
Stamp “with all enquiries, please.

LT
51-53 Hatton Garden,
London, E.C.T.

W. T, HENLEY'S
TELEGRAPH WORKS

cision tool makes
soldering speedier,
simpler and more re-
liable. 5 models: 65
watt with oval tapered and
round pencii bit; 125 watt
with oval tapered and round
pencil bit; 240 watt with oval
tapered bit; each with 6 feet
3-core Henley flexible. Voltage
ranges from 100 to 250. Write
for folder Y.I10.

N MARK

IRONS

SOLDERING

= FOR INDUSTRIAL USE.
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PRICE (U.K. ONLY)

£7.10-0

HOMELAB INSTRUMENTS

LTD.,

Recently re-designed and embodying many
improvements, this is an ideal instrument for
constructors and service engineers requiring a
thoroughly reliable generator for aligning and
testing television and radio receivers.

@ COVERAGE 100 KC/S—I100 MC/S.
@ DIRECTLY CALIBRATED.

SIGNAL GENERATOR TYPE 10

@ INTERNAL MODULATION 30 per |

cent.—400 c.p.s.
® C.W. or EXTERNAL MODULATION.
@® VARIABLE 400 c.p.s. A.F. SIGNAL.
@ ACCURACY L | per cent.

@© A.C. MAINS (double wound transformer
_tapped 110, 200/230/250 volts).

GUARANTEED FOR TWELVE
MONTHS.

@ FULL OPERATING INSTRUCTIONS
SUPPLIED.

IHustrated brochure and full details sent
on request.

615-617, HIGH ROAD, LEYTON, E.10.
Telephone : LEY 5651

VIEWMASTER

LONDON-—-MIDLAND —HOLME MOSS
KIRK O’SHOTTS—Y/ENVYOE & PONTOP PIKE

Still the most popular home constructor design. This is due to
the ease of construction—the drilled chassis, full-size diagrams
ani fully illugtrated comprehensive manual for making in 7
easy stages a first-class table orconsole televisor for9in. or 12in.
tubes. Send 7 6 now tor Constructor Envelope stating for which
station. If alter examining this vou leel that you are not
capable of building this receiver we will refund the amount
paid in full.

Revised price list of Vicwmaster components giving details of
the 7 easy stages. 2/d. post free.

VIEWAMASTE R’ KITS IN STAGLES.—-Holme Moss,
Kirk-o'Shotts ) 3/2/3. (2) 222 9. (3) £5'2°1, (1) 8/104d.
(5) €10/8 9, (h) £7 5 9. (7) £3/8'7. Sutton Coldfield : (1; £3/3 -,

(2) £229. 3) £5'2 1. (4) 8'104d,, stag“r" 5-7 as Holme Moss
Wenvoe and Pontop Pike : (1) £33 - (2) £119-. (3) £52 1
(1) 8/10}d., stages 5-7 as Holme Moss. London ; (1) £3'3:6
(2) £2 1/10. (3) £4/9 1, (1) 6/6)d1.. Stages 5-7 us Holme Moss.
MODIFTED WEARITE WENVOL COILS.—We have co
operated with the designer to produce new improved View-
master coils for Wenvoe. The latest modified type are now
available from stock. price 2§ - set, postage 6d.

MODIFIED WE IFOCUS REINGS.—New improved WBI109/3
g(:“ur ring for Mazda tubes, 22 §. WB109 2 tor Mullard tubes,
22 6.

QUR SERVICE CONTINUES AFTER THE SALE.
ELAC FOCUS RINGS.—RI17 tor Mullard tubes, 21-; R20
medium 1lux for triode tubes. 22'6 : R25/6D high flux for triode
cubes up to 15 Kv and those difficulu vo focus. With fine adjuster.
328,

Postage exira on orders under £2.

CATAJ.OGUI No. 8.—54 pages, illustrated on fine art paper,
containing over 2,000 radio and television lines, 9d., post free.

Southern Radio & Electrical Supplies
85 FISHERTON STREET, SALISBURY, WILTS.

Telephone o Sulisbury 2108.

A workshop

in your
pocket? 95/6
FOR ONLY  posy rree

THE TELEVISION AND RADIO
SERVICE ENGINEER’S MASTER
TRIMMER KI!T cContains

| End Trimmer & | Side
Trimmer @ | Yaxltey Switch
Contact Adjuster @ | Low
Capacity Trimmer @& |
Screwdriver @ | Set oi
Feeler Gauges @ | Se: of
six Box Spanners from | to 8 B.A. @ | Set of Four Spanners
from 0 to 8 B.A. & In durable black crackle finish metal case.

WELDED RADIO _
CHASSIS ‘

Chassis
welded

added
Highest
quality manufacture.

Aluminium
s.w.g.,

corners for

strength.

6 x 4" x 2", 4/9
8" x 6" x 2}, @/=
10" x 77 x 2!, ©/9
127 x 8" x 2}, 8/6
Trade Supplied.

J. & S. NEWMAN Lo,

100  HAMPSTEAD ROAD, N.W.I.
Telephone : EUSton 5176/7.
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Focus Magnet. With C.R.T. MASKS. Brand new &  BL \g
Vernier Control. = For any LATEST ASPECT TIIE TlﬁLlﬂ-hmG
iype c.r. tube with 35 mim. RATIO
diam. neck, 21/6. 10in., 7/6
Less Vernier, 15/-. 1zin. 1§/- INTRODUCING
———— e — 12in. flat face, 15/- TBHE TELE-KING. A
Mutlti-Ratio Frame Out- 14in, rectangular, 21/- laboratory  developed, = s
put T,.rmsforme,., 10/6. 16in. Double-D, 30/~ channel,  16in. television
_ R = 17in. rectangular, 27/6. | feceiver for the home

Scanning Coils. High
impedance frame, low line,

12/6. - Plessey. Low 1m-
pedance line and frame,
25/-.

SOILED OLD ASPECT

. RATIO
oin., §/-; 12in, 7/6;
12in. with fitted armour

plate glass (new ratio), 11/6.

constructor.

17. Valve, superhet circuit.
Construction envelope con-
tains full-size wiring dia-
grams and working draw-

Lme EHT Transformer, ARMOUR ings together with 32-page
with EYs1 heater winding, PLATE GLASS | instruction book.
12/6. 1510, Acgual size |

R 184in. x 19}in. x %in. 7/11 All component parts for

12in. ACluJI size I3in. the Tele-King are standard,

Variable

Inductance 2

< x 10%in. x in. .. 4/~ | and can be supplied separ-
“’l‘d‘h ch,‘;‘"’l’ 3/6. 9in. Actual size gin. ately as and when required.
Plessey, 6/ x 8in, x lin. ... 3/

S PRICE PER PY
C.R.T. Rear NeLk Pro- CLOSED [FIELD CO
tectors, 2/6. LOUDSPEAKERS | 6,_
— — Ideal for television re-
Co A\lal Cable. 70-80 Celvers. Less oftrans. POST FREE
ohms impedance. 3 ohms.  Will not affect . K
Single core, 9/- doz. vaeds. Your C.R. tube. Everything now in stock
Twin core. 12/~ doz. yards, ©6lin. . 15/~ | from the Nuts and Bolis
Twin feeder, 6/- doz. yards. &in. 17/6 | to the Cabinct.
Co-Axial Connectors. For | 7 ! . .
standard lin. cable, 111, | LASKY'S RADEO. DARK SCREEN
LASKY'S (HARROW ROAD, LTI FILTERS
. - 350, MARROW ROAD, PADDINGTON, L NDON. W
The Latest 12in., Plastic A N Te’eﬁlrl‘?"eSDE%‘r{T%lg:{h%nFl‘Pl%g'fﬁéNTS mam. | Latest Tint
atl MAIT,- DER D B B 183-487, . . -

Mask. Incorporating gold HARTR.Q\}}ROAD PADDINGTON. LONDON, W.10. . Telephons . | 12kin. x 14}in. for 16 and

finish tube escuicheon, and |

LADbroke 4075. 17in. c.1. tubes, 25 -

dark screen ﬁlter} O\:_x:ll | Hours * Mon. to Sat. 2.30a.m. to6p.m. : Thurs., half day. 1 p.m. ’

dimensions 1 I3¥in. wide, Postage and packmgcharges(un]en;sothemise stated) ; on orders 11in. x 13}in. for 9, 10 and
10iin. high, 17/6.  Post | value 115 0d extra g5 25 04 extra s £10--0s. 6d. extra : overs | T2in. c.r. tubes, 15/~
2/6 extra. £10 carriage {ree. All goods tully insured in transit. 4

TELEVISTION COLOWT FILTERS. For 10in. screens. 6/6.
For 12in. screens,.8'3. For 15in. screens, 10:9.

TELEVISION LENSER. Magnifies the picture 1} times.
Best quality. manufacture. For 8in. and 9in. screens, 55/- ea.
For 10in. and 12in. screens, 75'-. Tinted a pale blue for Day-
light and Anti-glare viewing, 3/- extra. Post and pack.. 2/6.

RADIO-GRAM CHASSIS. 5-valve, all-wave, superhet.

Tested and guaranteed. Resprayed. Complete withall valves.
less spealer. End drive model, £7 17 6. Carr. 5/-. Also brand

R Y O GO IR SRS
TALLON
CABINETS

fm- the new and unmarked 1953 radiogram chassis. Export model
. {six wavebands), £15/15/-. Home market model (three waves),
VIEW MASTER £101176. Carr. 5.
~ BN T.V. TUBES. A ize. 3 £ ting g
ELECTRONIC ENGINEERING & TV RIURES I8 orI\’]yv size. "£5, Muoderate fitting charge.
PRACTICAL TELEVISION SETS :n.r;,\‘srgosl\s,\lanks. Mains  Store soiled. 2600-360. Two
caters, 6.3v., 3a.. an .5a. 'apped 240. 210 and 11
MINI - FOUR e ARGUS P.W. Load 8 miA.  Resprayed, tested and Runraniced three

months. Wire-ended. New reduced PRICE. 9/8, post 2/-.
Alsostandard O.P. transformers matching to 2-5 chm cpeech

3-SPEED AUTOGRAM @ CRYSTAL

DlODE . P.M. TAPE RECORDER coil. : Bankrupt stock price, 2/9, rost 1 3.
“ TELE-KING ” WITH DOORS S Core sofled. " Standard and
half size. All tested. Bargain

in pack-flat kits or assembled cabinets.
Radiogram, Radio and Television or com-
bination cabinets made to suit customer’s
requirements, in quantities or singly. Tape
Recorder Cabinets. Prices and literature

on application. ' enclased cabinet type %tand at 25,9, post 1/9.

ini- i i il d VALVES. Surplusandsalvage. At 11/9 : CTIC PLSL, PLB2,
Mini-four Cabinet, Blue Leathercloth, complete with grille an | P, Py PY8Y: AL 10"! o 6BR7 e 50L
plastic handle ... 14/- incl. postage |

TAMES TALLON & SONS LTD. | st ' :

6F15: 3269 EBAl, EFQ" KTWGI RKRJZ Many others.
Consult your dealer or write to ;= |

PRICE, 2/8 each, or special offer of
three for 7’-,.post 6d. Also brand
new (boxed) single tuning con-
densers, .0005 mfd. at 29, post 6.

EXTENSION SPEAKERS. Brand new 5in. P.M. speakers,
mounted on latest type pohshed bafle stand with gold-
sprayed metal fret. 18/9. post 1/9. Also available in totally

INSULATING TAPE. Brand new and wrapped. lim wide.
In i1b. rolls. 1/8, post 6.

PEHSONAL RAD{O. 4-valve TRF kit. Excellent reception
on ILong and Medium_bands. Full wiring details and

{Dept. P.T.) | assemblvgnstructmn; Pl:suc%r‘v‘v!«md%n rabmem %‘ompltete
for £5.19.6. carriage 3/6. ssembled ready for use, 20/- extra.
MANOR WORKS . MANOR ROAD | g a0 Y
: & C.W.0. 621. Romford Road, Money
RUGBY . Telephone : RUGBY 2070 | S DUKE S piRamiogNitobd, Mony
C.0.D. (Grangewood 6677 Guitrantee

M
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@ ELECTRONIC TESTMETER

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

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

The instrument gives 56 ranges ol readings as follows :—

D.C. VOLTS: 5mV. to 250V. (Input AC. OUTPUT POWER: 5S5mW
;;:n'i’m:;e|1)'6%0rceg(‘l)nhp::i.)i(esis(ance to 5 watts in 6 different load resist-
110.0 .megoh’ms.) . ances {from 5 to 5,600 ohms.

D.C. CURRENT : 054A. to | Amp. ) hd Size: 12lins. x 9ins. x Slins,
{250mV. drop on al! ranges.) DECIBELS : —10db. to -+ 20db. £ E" Weight : 124Ibs.
A.C. VOLTS : 0.1V. to 2,500V, R.M.S,

up 0 2 Mes.  With dicde orobe  CAPACITANCE : .00014F. to SOuF. i

external O |V_ to 250Y. RMS. The instrument operates on A.C.

Useful measurements can be mada RESISTANCE :0.20hm to 13 megohms. mains, 109-130V. and 200-260V., 50-80c/s

up to 200 Mg¢/s, the applied voltage
being limited to MOOV. above 50 INSULATION : 0.1 megohm to 1,000

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

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

Sole Proprietors and Manufacturers :

Telephon

“WEYRAD”

TELEVISION COMPONENTS

E.T.M.J)

WINDER HOUSE- DOUGLAS STREET - LONDON - S.W.1

angle scanning [
ALLEN DEFLECTOR COILS

70 deg. Scan with minimum deflection
defocusing high-efficiency castcllated ' FER-
ROXCUBE '" core. Suits any wide angle
C.R.T. up to 27 in, double (d) Scan.
e I | ILF. STRIPS & R.F. INSERTS
Only achieved with high efficiency com-

Forming a complete superhet sound and vision receiver.
ponents thrOUghOU[ ALLEN can supp y Employing || B.7.G valves. Excellent {ringe area periormance
complcte range. provided by 2 R.F. stages. R.F. insarts are available for each
Send 9d. and S.A.E. for circuit diagram of line and of the five Television Channels.
Time Batse. Write for price list and details of full | | These strips are supplied less valves |
range of ALLEN components o : PRICE .. .. .. .. .. £108.0, including P.T
A L I_ E N CIRCUITS & DATA . ... .. 1/6 per =et.
ILLUSTRATED CATALOGUE ... 6d.
COMPONENTS LIMITED
Crown Works, 197, Lower Richmond Road, Richmond, | WEYMOUTH RADIO MFG. ¢O., LTD.,
Surrey. Tele.: Prospect 9013 CRESCENT STREET, WEYMOUTH, DORSET

23803
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Your set deserves a Mullard Tube

I you are building a television receiver, leave nothing to chance; choose a Mulard Tube.
Mullard Television Tubes owe their high reputation for performance. reliability and LONG LIFE to
the unrivalled facilities for research possessed by Mallard; to the eomplete control of manufacture from
the production of raw materials to the completed product; and. in particular, 10 the ion-trap, which
safeguards the sereen from damage by heavy negative jons produced in the region of the cathode.
‘Tubes available for home construetion include :
MW22-16 9 inch screen MW36-24 14 inch rectangular screen
MW31-16 12 inch screen MW41-1 16 inch screen (meta!l cone)

Mullard m T/V TUBES

Mulhrd MULLARD LTD, CENTURY HOUSE, SHAFTESBURY AVENUE, LONDON, W.C.2
\ MVM 206

ELECTROLYTIC
CONDENSERS

These abbreviated ranges of two pop-
ular types are representative of the wide
variety of T.C.C. Condensers available.

‘LECTROPACK'® ETCHED FOIL ELECTROLYTICS

Cap. uF. Peak Wkg. Length Dia. Type No.
8-32 275 2iin. L in. CE34HE
60-100 350 43in, 13in. CE37LEA

8-16 450 | 2§in. | 1in. CE34PEA
32-32 450 | 4lin. | Iiin. CE37PE
100-100 | 350 4%in, 11in. CE36LEA

*MICROPACK® ELECTROLYTICS
All Aluminium Construction

Dimensions

Cap. uF. Wkg. Type
Length

100 6 12in, CE32A
25 12 1 IL—m. CE3iB
50 25 13in. CEI8C
12 50 13in. CE32D
32 150 1 2iin CEI9F
2 200 13in CE3IG
4 350 3m CEI8L

8 450 23in CEi9P
4 | 500 22%in CEI3P

Regd

THE TELEGRAPH CONDENSER CO. LTD.
Radio Division: North Acton, London, W.3.  Tel: Acorn 006}
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TELEVIEWS

Recorded

HE Chairman of R.C.A., Brigadicr-General
David Sarnoff, over a year ago issued a
challenge to his scientific staff to make two

vital contributions to television. He asked them
first to produce an clectronic amplifier of light that
would provide brighter pictures for tetevision which
could be projected in the home or theatre on a screen
of any desired size. In other words, he was asking
for a light amplifier, as with radio we have amplifiers
for sound. He coined the word * Magnalux ” for
the projected system. Everyone is agreed that a true
photo amplifier that could produce biggerand brighter
pictures in fine detail would greatly enhance television
in the home, but it is particutarly needed for theatres
and industrial purposes. 1t is equally well known
that the present optical system cannot accomplish it.
We can enlarge piciures optically, but in the process
light is tost and the pictures become dimmer instead
of brighter. No news. however, has come [rom
R.C.A. that their scientists have been able to forge
one of the two missing links in television.

The second missing link is a television picture
recorder that would record the video signal on a
tape or disc machine as music and speech are now
recorded on a disc or tape.  Such recorded television
pictures could be reproduced in the home, thedtre or
elsewhere at any time. That such a videograph
must eventually come is beyond all doubt. It would
enable recordings of expensive productions to be
‘made for repeat tradsmissions and save the enormous
amount of money now necessary when an expensive
production needs to be put on a second time.

To-day when a television programme is recorded
the pictures pass: from the camera through the
television system and are reproduced on a picturc
tube. Another and special camera, placed in front
of the tube, photographs the programmc on motion
picture  film. That, however, is costly, time-
consuming and limited in its application, because the
pictures pass through all the possible hazards of
the television system and suffer all the losses of

the photographic process, The recorded picture, there-

fore, suffers in quali The instantaneous recording
of the actual television signals on tape or discs
would be more economical, save processing time and
would simplity problems of distribution. Such
tapes could be copied in the ordinary way.

Television

1t is known that experiments along these lines
have been going on in this country for several years
with highly promising results.

PROGRESS
AD such a system been available the showing
of (he Coronation cercmony on the cinema
screens of this country would have bcen greatly
simplitied. The BBC is taking this programme as
far as Dover for European distribution and we learn
that a farge Europcan hook-up has been arranged
1@ include Germany and Scandinavia.  There is also
lalk of five new French stations, so that after the
Coronation we may expect more frequent continental
relays.

It is also known that the BBC is taking delivery
of the new telefilm apparatus which is fa  great
improvement on the ofd. Norman Cotlins has
offered to provide television for the larger towns
of this country, probably because he has discovered
that there is available a number of 5 kw. transmitters
left over from the war.

In Canada more stations are being planned,
although they have encountered the difficulty of
supplying sufficient quality programmes for a small
populatlon A large percentage of the programmes
are quizzes, and the programmes are recorded on
telefilm. Four more Canadian stations are being
planned with extra studios at Toronto.

Australia is now pressing for television and
pressure is being brought to bear on the Australian
Government. [t will possibly commence with
private stations.

From this brief résumé it can be seen that the
world has becomc television conscious and that
progress will be accelerated as the known snags are
overcome. As reported in previous issues, transistors
have already solved some difficulties and they are
bound to exert a profound intluence on the future
of electronics and communications.

Progress has been made in colour television and
the development of the tri-cofour tube which dispenses
with the retating discs which hitherto have been uscd.

Within five years it is expected that there will be
at least five million television receivers in opcration
in this country, and that within ten the number of
television licences will equal radio licences.—F. J, C,
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THE LATEST DEVELOPMENTS
SEVERAL METHODS

We are indehted to our American quutemporary,

“ Radiv Electronics.” for permission to publish the
following article on the larest colour 1elevision developments
in the U.S.A.

YEAR or so ago anyonc who expressed a preference

A for a particular colour TV'system was likely to

find himsell in the centre of a heated argument.

Now, at last, time and technical progress are clearing the

air; and a new system—NTSC—has emerged out of the
confusion.

Named after its sponsor, the National Television
System Committee, the new system is the joint develop-
ment ol a broad cross-section of* the radio-television
industry.

NTSC Background
NTSC was created in 1940 by the Radio-Television
Manufacturers Association (then called the RMA) to
assist the FCC in developing and formulating a set of
standards for black-and-white television. These standards
are now the basis of the present American TV system.
The committee was reactivated in the late 40’s when
the FCC was holding hcarings to establish standards
for U.S. colour television. [ts new purpose was to
gather background information on the general problem.
In 1950 the famous ** Ad Hoc™ (single-purpose)
Committee was set up under Dr. W. R. G. Baker for a
concentrated study of the state of the art. It examined
the work of several laboratories working on various
systems of colour transmission with thg idea of deciding
if one or more of their methods offered promise as a
compatible colour system. On the basis of the ad hoc
report, the RTMA reorganiscd NTSC

PRACTICAL _TELEVISION

The NTSC Colour~ _gggi:em

IN COLOUR COMBINE THE BEST FEATURES OF

,Maf,ch'_,,"?ﬁ

By Edward Sieminski

in the horizontal and vertical sweep scctions). There
is practically no audience for these colour programmgs.
This tack of a large audience discourages sponsors.
Lack of sponsors discourages station construction.
Without stations, there will be no audicence, and without
a prospective audicnce there will be no receiver
production. As vet, no way has been found to break
this vicious circle.

Enginceringwise the ficid-sequential system suffers
fundamental handicaps. Briefly, it (ransmits three
complete piclures in sequence : representing first the red,
then the green, then the bluc light picked up by the
camera televising a colour scene. However, the 6 Mc/s
band-width of a regular television channel is just enough
to carry only one such picture in full detail. The necessity
for trimming all three colour signals to crowd them into
this meager channel space results in degraded. picture
detail, objectionable flicker, and colour instability with
fast motion.

The field-sequential method does have excellent colour
rendition and very desirable simplicity. Belabouring it
here for its weaknesses is done only to indicate the
room for improvement.

NTSC Colour TV

NTSC transmission was born in the same ideas that
inspircd RCA's dor-sequential system, but the NTSC
system is not scquential. 1t is a simdtaneous system, since
the three primary colours in the picture are encoded
clectrically, not one after the other, but ail three con-
rincousfly.  Many independent laboratories have con-
tributed to its development.

into nine panels made up of prominent
cngineers. In the spring of 1951 these
panels launched an intensive and
extensive programme of organising,
selecting, and testing the best featurcs
of all colour-television systems. The
panels will set up system standards based
on the results of these tests, and NTSC
is expected to embody these in a formal
proposal to the FCC in the near future.
The work being done by NTSC has
become an outstanding example of engin-
eering co-operation and achicvement.

Before going into the complexity of
NTSC transmission let us first review
the current status of colour TV in the
United States.

Field-sequential Colour TV

The present U.S. standard system—
the only onc permitied for commercial
colour-TV transmissions—is the #non-
compatible  field - sequential system
sponsored by CBS. A programme trans-
mitted by this method cannot be displayed

either in mgnochrome or in colour on a
standard television receiver without
extensive circuit modifications (especially

A typical American chassis of a receiver developed for colour reception
on the NTSC system,
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It is a high-e(fciency system, in which the equivalent
of a 12-megacycle-wide picture (4 Mc/s for cach colour)
is transmitted withint a 6-megacycle-wide chuannel, the
same bandwidth used for conventional television.

In a nutshell. the new system transmits an ordinary
black-and-white television picture, to which is added a
modulated sub-carrier signal - conveying information
about the colouring in the picture. From that viewpoint
it could be called * coloured ™ television.  Although a
colour receiver is nceded to display the coloured picture,
the system is compatible ; that is, it will reproduce the
picture on an ordinary television set in black-and-whitc
(monochrome) without altering the set in any way.

Most of us have been taught that for a circuit to carry
morc information in a unit time the bandwidth of the
circuit must be increased (provided the information is

Clusters ot freq.components Clusters of trequency
represent‘my monochrome | components regresenr/n
picture signal l W colour signal -

'

1
)

i

i
!
e t=] 2 /5-750 Frequency scale
n o Y 2
5 R % 8
o © S <
v "8 o N
© ) © ©
~ ~ ~ ~
Fig. 1.—Black-and-white TV signal side-bands qum
clusters, separated by 15.750-cycle  gaps. NTSC

colour-TV system uses these blank spots to send colour
signals.

sent strictly in its original form. as in standard AM
broadcasting).

How does the NTSC overcome this rule ? Theoretical
analysis provides the answer. [t shows that any con-
ventional television scene, when translated into a video
siznal occupying a given channel. does not fill that
channel space completely. In fuct, there is a regular
series of vacant intervals in the transmitted frequency
band. If the same theorctical analysis is applied to the
colour information of the televised scenc. it. 100. 1S
revealed as a regular series of discreet frequency com-
ponents separiated by uniform gaps.

Obviously the gaps in the black-and-white picture
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is that it does—not perfectly, but quite acceptably. A
fine grain crawling checkerboard-like pattern is notice-
able to anyonc standing close to the picture tube
and looking for it. The usual viewer does not sec it,
hence this interference is described as ** low-visibility.”

There is nothing quite as good as a block diagram
for examining a complicated system. Fig. 2 is a sim-
plified outline of the transmitter half of the system.
Co'our Encoding ®

In Fig. 2. the camera supplies electrical signals G, R
and B, which correspond to the green, red and blue
components of the light in the televised scene. These
scparaie colour-signal voliages arc combined in the
proportions shown. to make up the luminance signal Y.
The proportions of G, R and B are based on the rclative
sensitivity of the human ¢ye to those colours.

All information about variations in brightness—that is,

Colour sub
carrier

l‘, - Picture carrier

Luminance band 4

Chrominance band

U

. s PR

4 F] 3 44

FREQUENCY in Mc/; 3,898,125

Fig. 3.—Relative positions of the picture carrier and

the colour sub-carrier in the upper sideband of trans-

mitted signal, The vestigial lower side-band and the
sound carrier have been omitted.

the detail in the televised scene—is wrapped up in the
luminance signal.  Allinformation concerning the colour
in the scene is restricted to the chrominancz signal.

Now for the encoding of the colour. (1) The R, G
and B voltages are fed through low-pass filters which cut
down the bandwidth, passinz the equivalent of three
degraded single-colour pictures.

(2) Two of thesc, R and B, arc added clectrically to
the luminance signal Y, whose polarity has been inverted
to —Y, thereby creating colour-difference signals R —Y
and B—Y. A similar manipulation to obtain G —Y turns
out to be superfluous, for the following reasons : G
information already exists in the Y signal.  We transmit
R —Y and B--Y, and can easily extract G—Y from these

siznal can be utilised for trunsmitting some other kind of  signals at the receiving end.  Therefore there is no
information. Why not the frequency e ) )
compongnts of the colour signal 7 The g0 S0/ur separation signals To seriat
monochrome signal and the colour signal G Adder T ey
are then said to be *“interlcaved.” Fig. | L7 . y=-50G+30R*+118
shows a small slice of the frequency band . 18]
of the channel, indicating how frequency [~ L,?fffp:“ .
22, R . . ilter Chrominance s
components of the picture signal and of ¥ ) signal y
the colour signal are spaced over the G E; E Polarity changer Composite sync.sig.
same channel bandwidth. 2 -y Colour difference signals
To utilise this method it is necessury 503 2% |-y Adders Modgulgtors
only to sclect a colour sub-carrier I 8-y
trequency which is calculated by *8
multiplying haif  the horizontal linc Li:D—&L——
frequency by any odd number. At the R
rese e 3 > subcarrier o
:‘requ[;?xcy“i:]: fhe NTSC - subes i L— G (Not used-See text) 2ORAtgse O Phase
_ an gen Sync gen.
'5;;59 X 495 = 3,898,125 cycles. | d}-‘ s M
J:898./25 Mc/s Subcarrier gen.

On paper the idea-may look fine, but
does it work in practice ? The answer

Fig. 2.—Block diagram of the NTSC ron-sequential colour-TV transmitter.
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point in handling G—Y. since it is already present
(although not apparent) in the transmitted intelligence.

(3) Continuing with Fig. 2, R—Y and B— Y modulate
two sine-wave voltages which have exactly the same
frequency but are 90 deg. out of phase. The combined
result, the chrominance signal, becomes a two-phase
sub-carrier, with cach phase amplitude-modulated by
picture-colouring information.

OQOur video signal is now complete. the fuminance and
chrominance signals providing ull the information needed
to reconstruct the colour scene. A station transmitter
handles it substantially as it would any normal black-
and-white picture. Fig. 3 shows the make-up of the
transmitied frequency specirum.

Horizonral sync__

pulse
l rCo/our sync burst -"'_W
&l |

Fig. 4.-—Colour-svnc hursts consisting of nine cycles of
the 3.898125-sub-carrier are sent on the unused ** back
porch *’ of each regular horizontal sync pulse.

The synchronising signal is the samc as the oné used
for monochrome television, except that a colour-sync
signal is inserted on the ' back porch ™ of each hori-
zontal sync pulse (Fig. 4). In the receiver this burst
synchronises the local ** colour oscillator,” which is used
to demodulate the colour signals.

The Receiver

At the receiver (Fig. §) all circuitry up to the output of
the picture detector is conventional.

Let us start with the bandpass fiter. This rejects all
frequency components of the signal excepr the region
containing the chrominance signal (see Fig. 3). The
output of the bundpass filter feeds separate red and blue
chrominance demodulators. The colour-difference signals
R —Y and B-—Y are extracted by reversing the process of
sub-carrier modulation at the transmitter. The Jocal
colour oscillator supplies two sinc-wave signals having
exactly the same frequency and phase as the sub-carrier
which was used for encoding at the trunsmitter. (These
‘oscillators are synchronised with the colour sub-carrier by

P )
sofore ger. Luminance signal Y

Colour ditterence sigs
gz’;,d " Chrominancg demodutators |\ \ 95 Adoers
. |
Composite| [LI7er T
cofour \ * y
slgnal |
Chrom/nance | y Ry 6l
5195.
G-Y
90%Phese | |O° Prese  Mesrrix for
reen colour
gooca/ 5)5(:, Oitterence signal Scan gen.
r colour .
3-§9 Mc/s NOTE : Colour burst synchronizes this 0scC.

Primary colour signéls
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the bursts mentioned above.) The demodulation is a
zero-beat form of hetcrodyning sometimes called *“ syn-
chronous detection.”

Tn the marrix-circuir block the R—Y and B—Y signals
are mixed in the pre-determined polarities and propor-
tions to produce the G—Y signal.

»  Finully, the three decoded colour-diflerence signals are
combined with the main /uminance signal 1o reproduce
the G, R and B colour signals which originally left the
camera of Fig. 1. For example, adding R—Y to Y leaves
R alone. The R, G and B voltages are applied separately
to the tricolour picture tube to recreate the scene.

Colour Reproduction

The great advantage of the NTSC system lies in its
cconomical handling of colour information. In Fig. !
we noted that the R, G and B signals were each limited to
a bandwidth of about 1 Mc/s, implying the transmission
or a limited amount of colouring information. The
loninance information (picture detail) occupies the {ull
4 Mc/s bandwidth.

This bandwidth relation makes sense when you under-
stand how the eye sces. Visible light produces three
separate and distinct sensations :  brightness (relutive
intensity or luminance), iue (recognition of red, orange,
yellow, etc.), and purity or saturasion (the degree to which
the colour is off-white, ranging from zero saturarion, or
white, to 100 per cent. saiuration, meaning a deep, vivid
colour, a pure ive.)) The human eye is extremely sensitive
to brightness variations but surprisingly insensitive to
changesin hue. The NTSC transmits picture information
only to the extent that the human cye appreciates.

One more puzzling question, colour ixing, deserves
attention. The tricolour picture tube operates on the
principle of additive colour mixtures. A good example
of this is a cluster of partially overlapping coloured
lights, as in Fig. 6. The overlapped areas show some
examples of additive mixing. Mixing coloured paints, or
looking through superimposed colour filrers are examples
of subtractive colour mixing.

The phenomenon of colour sensation is in direct
contrast to the scnse of hearing. Most of us can
identify the instruments being played from the general
character of the sound, and a trained musician caneven
recognise the individual notes which make up compiex
musical tones. The eye has no corresponding ability
to recognise the individual components of a colour
mixture. The eye perceives only the overall resulr of the
mixing. With the proper set of primary colours, such
as the red, green and biue used in NTSC, we are able o
reproduce practically the entire range of colours.

J Gun Tricotour
picture tube

Composite sync. signel

Fig. 5.—Block diagram of the receiver colour circuits.

of the recciver in front of the colour unit are conventional

Fig. 6.—Colour combinations
produced by blending coloured

This is Kknown
additive mixing.

All sections lights. as
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Hints and Tips on Tuning

GETTING MAXIMUM RESULTS FROM A HOME-MADE OR COMMERCIAL RECEIVER

By Gordon J. King, AM.IPRE.

position. The continuity—or ought we Lo Say

*insulation '—check between the H.T. rail
and chassis proves satisfactory ;  yes, surely quite in
order to apply mains. This is, indeed. the moment
the home constructor has been lervently working for.
Good ! The valve heaters are glowing, and the comfort-
ing 10 Kc/s whistle indicates that all is well with the
line timebase.

Generally speaking, the majority of home-constructed
receivers examined by the author produce, on first lest,
some sorl of raster—at least-—on the  picture-tube
screen ;  although vYery much unmodulated, quite out
of locus, and usually well out of centre—that is to say,
furge corner shudows appeur lo give the raster, or the
diffused patch ol light, a new moon effect. Such a
combination ol casily remedicd (usually) defects can be
extremely disconcerting to the constructor, especially
il he is new to the art ot TV. construction.

r I YHE (inal connection has been carefully soldered in

Cleaning the Raster

The constructor should take hedrt, for the cause of
the deranged raster is not often as bad as the picture-
tube first shows it. [t is advisable, first of ull. to get the
raster in some sort ol order, after which the constructor
can then concentrate on receiving sound and vision.
The aerial taken out. or the Contrast control turned to
minimum s the best way to start.  Next. the raster

should be brought to some form of focus ; this will give-

it a clear cdge. and indicate its boundaries so that
centring is facilitated.

Recetvers primarily designed for home construction
may specily cither clectro-magnetic focusing or. as is
more usual, a tocusing magnel. In the former case,
alteration of the exiernal focusing control should do
as it indicates—it may to a degree, but more than likely
hard over on one ol 1ts ** stops * the raster just slarts to
focus. Should this occur, all is well, for it simply means
that the Focus coil 13 not quite correctly positioned on
the tube neck.

The focus coil—or magnet—and the clectron beam
can be considercd analogous to an optical lens and
light rays.  We all know, for instance. that io focus the
sun’s rays to a point of maximum heat on. say, a picce
of paper the optimum point, or point of focus. is deler-
mined by the position of the lens relative 1o the paper.
and also by the focal length of the lens. A convex lens
from a pair of ordinary spectacles will necd to be held
much farther away tfrom the paper to focus the sun’s
rays than, say. a watchmaker's lens. which has a much
shorter focal Jength than the spectacle fens.

Now, with ¢lectro-magnetic focusing we cnergise the
focus coil by passing a certain current through it as
determined by the setping of the focusing control.  This
allows the focus coil 'to behave with an clectron beam
as a lens does to light rays ; the clectron beam is brought
to a point of focus on the screen by modifying the
focal length of the coil. Clearly, then, the coil must be
correctly positioned on the tube neck in the first place
so that the approximate midway sctting o focusing

control will effect a perfect focus of the electgpn beam.

Fig. 1a) and (b) tHustrates the general method of
focus coil mounting : a circular bracket drilled to take
the neek of the picture-tube is secured to the chassis.
The bracket carrics three threaded botlts, which line
up with holes drilled in the tfocus coil cowling. | Three
compression springs provide loading lor the coil, and
three nuts allow its axial movement. With the focusing
control set to its midway position, and the coil set as
tur as possible towards the tube base, the threc adjusting
nuts should be given cqual clockwise larns (aboul one
complete turn at a time) and the raster noted. A position
will be reached where the horizontaf scanning lines arc
clearly defined on the tube face, although it is possible
that the raster may be well out of centre with its corners
cut oft.

At this point the picture width and height controls
should be adjusted so that the raster occupics about
two-thirds of the screen area. It is then an casy matter
to centre the raster by slight readjustment ol individual
nuts, the correct nuts and direction of adjustment
being readily tound by trial and error.  Should it he
found that, instead of the raster being wholly in focus,
the centre is very shurp. but delteriorites towards the
side and corners, correction mav be effected by moving
the coil very slightly ulong the neck of the tube towards
the sereen. The tinal centring and focusing adjustments
must he done with the aid of test card = C ™ in conjunc-
tion with the scttings of the horizontal and vertical
linearity controfs.

With permancnt magnet focusing, the field strength
along the tube neck, and thus the virtual focal length,
is adjustable by means of" a soft iron slceve, which can
be made to traverse the tube neck in such a way that it
gradually by-passes the focusing field as it enters the
magnet. The magactic gap is sometimes adjustable by
three screws, which, apart from focusing the raster,
also act as a picture shitt.  Adjustment of this arrange-
ment may be followed by the method recommended
for the focus coil, although the optimum focus adjust-
ment must be performed by this means as no external
focusing control is available 1o facilitate this function.

Picture shift aqjustments

Focus

Tube
neck
re o N
rcture shirt
Securing agjustments Securing
bracket bracket

(a) (®)

Fig. 1l.—IHlustrating a mcthod of focus-coil mounting.
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Finally, it should be remembered that it is pointless
to perform these adjustments, to an optimum limit. if
the picture tube is not securely fixed to the chassis,
for only a shght altcration in the position of the tube
when it is fitted into the ,cabinet will be sufficient to
necessitate further adjustment.

Shadowing

This fault has several variations, since the shadows
may be no more than slight shadings at one or more
of the corners : or therc may be complete blackout of
the corners with clearly defined edges. Adjustment qf
picture shift screws or nuts probably tends to prevent

No raster hef‘l Full raster

Opbstruction —
of beam
oy tube neck

Scanning -
-~ unit

__Focus L 3
coil

— Efectron —"
beam

(6)

Fig. 2.—Showing how a wrongly positioned scanning
unit can cause corner shadow.

shadowing, but only when the raster is well out of centre.
In the end the exasperated constructor realises that it
appears impossible to have it both ways—no shadowing
and a perfccly centred raster—by the mere adjustment
of the picture shift screws, so a compromise is usually
aimed at.

Little is said in construction manuals about this type
of fault, although it can present quite a headache to the
builder. The fault is, of course, produced by an obstruc-
tion of the electron beam, where the deflection is greatest,
by the glass envelope of the tube. Fig. 2(a) clearly
Hlustrates how such a fault could ogeur. The scanning
unit, as will be noticed, is not as far as possible up the
tube neck, and deflection is taking place about one third
of the way down, resulting in sharply-defined corner
shadows. [t is, therefore, essential that the scanning
unit be well up to the top o! the neck of the tube as shown
by Fig. 2 (b).

Sometimes the corner shadows are less clearly defined,
which generally”meuans that the electron bheam is not
coming up to centrc of the tube. This fault is usually
indicative of bad alignment of the tube in relation to the
focus unit. The mechanical mounting of the tube should
be such that the tube axis passes centrally through both
the scanning and focus units. With home-constructed
equipment special attention should be given to this very
important- point.

Slight misplacement of the gun clectrodes in the tube
itsell can be responsible for corner shadowing, and more
than one such instance can be remembered by the
author. It is frequently possible to avoid shadowing by
rotating the tube into a difierent position, and then
re-setting the shift adjustments.  Apart from changing
the tubc—if it is still under guarantee return it to the
dealer—little more can be done. Care should be taken
it the tube is rotated, to provide adequate clearance
between the E.H.T. conncector and chassis.
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External fields, either electro-static or electro-magnetic,
can distort a raster and give rise to corner shadowing.
The electro-static charges develop on the tube and asso-
ciated mask ; usually due to slight dampness. A com-
plete dry-out is the answer coupled with a coating of
anti-static tube polisher.

Muagnetic, or clectro-magnetic fields arise mainly from
the loudspeaker magncet, transformers, or smoothing
chokes which carvy a large current, orientation of the
oftending component is the only real cure, although a
degree of success is usually had by reversing the leads
on the smoothing choke, and thus reversing the direction
of its field.

Hints on Receiving Sound

Having successfully achieved a clean raster our
attention must now be focused on obtaining sound and
vision. If the receiver is home constructed, then, with-
cut much doubt, the construction data will provide
adequate circuit alignment instructions. This article will,
therefore, mainly concentrate on various snags, which
have been knowm by the author to result during the
process of deriving sound and vision, and which are not
often included in the instruction book.

1t is frequent practice to align, first of all; the sound
circuits ; but as the constructor rarely possesses accurale
instruments, he has to rely on the eye, the car, and the
transmitted signal. The following hints will, therefore,
cater for such a constructor.

Constructors located within the fringe area have the
benefit of a strong signal for tuning purposes, and tenta-
tive adjustment to- coils nearest the sound dctector
should be sufficient to bring.in the sound signal. Although
at first the sound will be very faint, the chief problem,
that of tuning at least one circuit to the sound frequency,
will be solved.. It now remains to follow up with the
rest of the sound coil adjustments for maximum output.
Fringe area constructors will find that a pair of *phones,
suitably isolated by coupling capacitors, connected across
the loudspeaker, are a boon when first endeavouring to
cstablish the sound frequency.

The threaded iron-dust cores used to tune the coils
uare often very sluck in the formers, which makes it
extremely difficuit to get the final maximum setting ; a
piece of elastic—from a thin elastic band—inscrted in
the former, before the core is fitted, successfully takes
up the slack, and allows a solid adjustment.

Instability

As the subsequent tuned circuits are adjusted the
sensitivity of the sound channel increascs, and there
arises a distinct possibility of the channel going unstable.
A large percentage of home-constructed receivers
adjusted by the author have becen prone to this effect.
The results being that, everything is progressing satis-
factorily when, after a certain coil—usually the onc

Reector |
circurt e,

\Coup//ng
cor/

(a)

Fig. 3.—(a) Band-pass coupling with separate coupling
coil, and (b) coupled rejector circuit,
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nearest the aerial—is adjusted a distinct ¥ plop ™ emits
from the loudspeaker and the sound goes completely
dead. Readjusting the coil brings the sound back again,
but it appears obvious that the circuit is not correctly
tuned, because the volume of sound increases us the coil
is adjusted up to the point of instability.

Such a fault can be very difficult to trace, but it must
be rectified before further a'ignment is attempted.
Special attention should be given to the screcning between
coils or stages. Mechanically it may be perfectly sound,
but from the R.F. point of view, probubly. sadly lacKing.
Frequently, screcns and shiclds of this nuture are secured
to the main chassis by B.A. nuts and bolts, and so fur
as R.F. is concerned' this method of fixing is totally
inadequate. In Tact, in certain cases,-where the screen
is also employed 1o earth decoupling capacitors.
cte., the receiver would probably behuve better if the
screen were omilted altogether !

This is because R.F. voltages induced into the badly-
secured screen are fed back again, via the capaciors,
to the valves, and il these vollages arc of the right phase
conditions for positive feed-buck arc developed. First
of all, then, muke absolutely certain thar ary R.F.
shielding is really doing its job—and where possible solder
all round any mechanical joint, especially where the
shicld is making contact with the main chassis—dozens of
cases of (ricky instability probiems have been so cured
by the author.

Decoupling capacitors must be returned direct to a
common point, for the Slage in question, and not to
random sections of the chassis as is unfortunately very
common practice.  The circuit of Fig. 3 illustrates the
arrangement which should be adopted. Grid and anode
Jeads must be kept as short as absolutely possible. and it is
cssential to earth the metal centre portion of the valve
buse, since this acts as a screen between grid and anode
pins of the valve,

Coils not Tuning

It may be found that when tuning for maximum
sound—or vision—un optimum point is not apparent
on one or more of the coils. Somctimes the core is
unscrewed and the sound volume is still on the increase
when the core is out as far as possible ; taking the core
right out of the coil may incrcase the volume slightly
move. If the core is iron-dust, then this effect means
that the coil inductance is too great, tor taking the core
out completely reduces the inductance. but not suffici-
ently. A reduction in the number ol coils turns should
corrcet this. although other factors may be responsible.
For instance. should the number of turns on the coil be
that stipulated in the construction data, it may be advis-
able to investigate the other possibilities tirst.

If the circuit emplovs a band-pass coupling with an
additional onc- or two-turn coupling coil, or a coupled
rejector circuit. as shown in Fig. 4 (1) and {(b). it is possible
that the coupling is too tight. A reduction in coupling
will result it the coupling coil is moved slightly away
from the anode (or grid) end of the main coill—tlowirds
the zarthy end if the coupling coil is wotind on top of the
main coil.

Another fuctor to bear in mind is that of valve capaci-
tance, for it is this in conjunction with the coils, which
forms the tuned circuit. Now, the Miller eftect deter-
mines to a large extent the valve capacitunce under
working conditions, und this is veadily altered with
control or suppressor grid bias, or cven the screen
potential has a certain cffect.  Clearly. then, a wrong
value cathode or screen grid resistor may so modity the
capacitance across the coil that, unless its inductance is
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modificd also. it will not tune to the desired frequency.

It may be that the coil is still not peaked when the core
is fully screwed into the former. n this case coil
coupling may nor be tight enough. or incorrect clectrode
voltuges may, again, be the cause. If the tuning
appears fat throughout the ‘whole range of core adjust-
ment. a brass roc temporarily inserted into the coil former
usually determines whether the inductunce is too high—
or 100 low, remembering, ol course, that brass reduces
the inductance.
llin’ on Receiving Vision

In the service area, no doubt. some sort of modulation
will appeur on the screen with lentative core adjustments
and it is usually a straightforward matter to peak the
vision coils—making the stipulated adjustments for
band-width. In the fringe arca. however. the situation
is different, and much time can be spent in trying (o
locate the vision signal. A pair of ’phones, suitably
isolated. and connected to the videco amplifier anode

}? HT line

Chassis

Fig. 4.—Single-point wiring is carried out as shown
here.

(picture-tube cithode, or sometimes grid) and chassis

can assist considerably.

Very often a faint vision signal can be heard in the
*phones. though not indicated on the picture-tube, even
it the cores are well out of adjustment. It is a simple
matter to enlarge on this, starting from the vision detcg-
tor ¢nd, and tuning the cores. first one way and then the
other, for maximum volume of the vision signal in the
phones.

Using ‘phones so connected is, by the way, very con-
venient when adjusting the sound reiector circuits.
During the latter period of the sound only news trans-
mission, after the vision carrier is switched off. the re-
jector coils are casily adjusted for minimum  sound
signal in the “phones.

Pattern Manifestations

Owing to the wider band-width of the vision channel
the instability problem is less aggravating in this scction ;
nevertheless, certain home-constructed receivers tend to
be very ' touchy,” especially as the tuned circuits
neurest to the input are brought into resonance. and
where the receiver is of single side-band working.
Generatly speaking. instability in the vision circuits will
etfect very little the sound reproduction—apart from,
perhaps, giving the reproduction a slight edge.  The

“converse is true where instability originates in the sound

channe! : although it may be noticed that, instead of the
picture being built of clearly defined scanning lines, the
lines tend to break up. and the picture appears to be
composed of a serics of dots.
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The ecarly stages common 10 both sound and vision
channels are more likely to develop instability than
Jater stages. Both lpudspeaker and picture-tube will
respond violently to instability here, and in cxtreme
cases a4 microphonic howl may build up in the loud-
spaaker accompanied by an uncontrollable brilliant
screen.  In less severe cases the loudspeaker may go
conspicuously quict, and all valves appear microphonic
if gently tapped ; at the same time herring-bone or wire
netting patterns come and go on the screen, and alter in
form as the contrast control is adjusted.

To quickly determine the actual stage which is un-
stable (oscillating) a valve current check can be taken.
A volt-meter connected ucross the cathode resistor of
cach valve in turn will indicate an abnormal reading
across the resistor of the valve which is oscillating.
After locating the unstable stage attention should be
focused on its associated wiring, decoupling, and
shiclding arrangements.

A latter stage connecting lead which has inadvertently
becn dispiaced so that it is within coupling distance of a
valve or coil in the first stages would almost certainly
cause the early stage to go unstable. High-resistance
contacts to the valve pins frequently give rise to instability,
which can often be started and stopped by wriggling the
offending valve in its holder—miniature types and the
EF 50 variety are particularly pronc to this trouble.
The valve pins should be carefully scraped clean, while
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the sockets may be bencticially treated with carbon-
tetrachloride.

Although non-inductive decoupling capacitors should
be employed in the R.F. and LF. stages, somc¢ con-
structors use e¢x-Government components of dubious
characteristics. In certain parts of the circuit such
components may be suitable, but for R.F. or LF. de-
coupling they usually do the opposite to what is required
of them. A quick way to make an inductive capacitor
non-inductive is by shunting it with a 50-100 pF good
quality mica capacitor. )

The aerial feeder in close proximity to the mains lead
has been known to produce conditions for instability.
It is, therefore, advisable to keep these two leads as far
as possible away from each other, particularly during
tlie process ol tuned circuit adjustments.

Little has been said concerning the timebases and
synchronising circuits in this article, but as a large majority
of constructors follow a tested circuit design, little can
go wrong provided he observes stipulated component
values. And for constructors who desire to evolve
their own circuits many cxcellent articles in this connec-
tion have alrcady been published in this journal. In
conclusion, therefore, it is hoped-that this article wil! be
of assistance to the many constructors, who, although
fully realising the problems associated with radio construc-
tion, have so far had little expericnce with television
construction.

The BBC and Films

HE BBC and the British Film Producers Association

recently made the following announcements.

An extended report of the meeting between the BBC
and the British Film Producers Association, which took
place on January Ist, has been drawn up as follows :

A meeting took place at Broadcasting House on
January Ist between representatives of the BBC and
the British Film Producers Association. Present as
obscrvers were representatives of the Association of

Specialised Film Producers, Ltd., the Cinematograph

Exhibitors Association of Great Britain and Ireland, and
Kinematograph Renters Socicty, Ltd.

The discussion was entirely exploratory and aimed at
meeting the request of the film producers for information
on the BBC’s use of fcature and short films and the
extent to which the British film industry might be able
to produce filmed programmes for television in this
country. No offers to supply films were made by the film
industry’s representatives, nor did the BBC declare that
it would be able to meet any particular scale of fees.

The BBC stated that in the past year it had used 66
feature films of o!d vintage, only tour of which had
appeared in the evening programmes.

There were also 52 Westerns and serials used in the
children’s programmes and about 250 shorts at various
times.

Asked by the producers to estimate their future
requircments of tilms, the BBC répresentatives said that
if the timing and pattern of the television service remained
as at present they would like to have access in 1953 to
12 feature films for evening transmission, 26 features for
afternoons, 26 films suitable for children, and shorts at
the rate of two a week.

The BBC’s interest in films was governed by their age?
quality and suitability for television, and by the cost of
hiring The BBC emphasised that higher rates than they
were accustomed to pay could only be contemplated if
much more modern and better quality films than at

present offered were made available. The BBC's
representatives said that it was conceivable that hiring
fees in the range of £750 to £1,000 might be considered
for feature films which were thought to be particularly
suitable for tefevision and which had only recently
completed their general release.

No formal offer of any kind whatsocver was made in
this conncction by the BBC.

The producers asked if the Corporation would be
interested in hiring programmes specially produced for
television by the film industry. The BBC replied that
their policy was to consider films from all available
sources, but aguain had to take account of quality and cost.

Amateur Cinematograph Trophy
NEW award, the Television Amateur Cinematograph
Trophy, will be presented to the maker of the best
amateur film on the result of a nation-wide vote by
television viewers.

Beginning in April, a number of films chosen by the
British Amateur Cinematographers’ Central Council will
be transmitted in a series of three programmes. Some of
these films have already won awards.

This serics of programmes is an experiment designed to
put television vicwers in touch with the country’s growing
amateur film movement. The instaltation of 16 mm.
film-scanning cquipment has made it possible for the
BBC to transmit the amateur type of film.

In each programme the tilms shown will be discussed
and voted on by a panel of three judges in the studios.
The pancl will consist of a chairman, a professional film-
maker, and an amateur film-maker. The chairman, who
will have the casting vote, will be Dr. Roger Manvell,
film critic and director of the British Film Academy.

The panel’s choice of the three or four best films will
be repeated in a fourth programme, and at this point
viewers will be asked to write to the Television Broadcast-
ing Scrvice of the BBC stating their choice. The film
which viewers like best will be awarded the Television
Amateur Cinematograph Trophy.
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Television Society's Exhibition

THIS YEAR'S PRINCIPAL EXHIBITS BY MEMBERS AND MEMBER FIRMS

rYHE annual exhibition of equipment related to

television design and production, was held

this year at 155, Charing Cross Road, on January
23rd and 24th. It was well attended tadmission
being by ticket only) and the following are brief details
of the items which were exhibited.  They will serve to
give readers some idea of the most interesting lines of
development which are being followed, and particular
interest was paid to the spot wobbler circuits. A.G.C.
and Mywheel sync, about which there is so much differ-
ence of opinion among the experts.

AERIALITE LTD., Castle Works, Stalybridge,
Cheshire. This tirm showed a display stand designed
1o illustrate the most suitable type of aerial for operation
at given distances from the transmitter, Othet cxhibits
included R.F. fecders, coaxial plugs, television, broad-
cust and car acrials.

ALLARD, L. S., of G. E. C. Lid. Rescarch Labora-
tories. A demonstration of electron beam plotting in
cathode ray tubes—the size and path of an electron
beam in a special tubv can be noted and deltection
defocusing properties of deffection cotis assessed  from
changes in locus of beam focus.

A. 4. BALCOMBLE, LTD., Tabernacle Street, London,
E.C.2. Here was shown onc of Alba’s latest 17 in. tube
reccivers operating with an E.H.T. of 17.5 KV., de-
sizned for S-channcl operation of A.C. or DC. A
finished production chassis was also on show for inspec-
tion purposcs.

AREN (RADIO & TELEVISION) LTD., High Strect,
Guildford. As specialists in the manufacture of pro-
jection scts, this company exhibited a 4 ft. x 3 ft. pro-
jection console with remote control, and a number of
interesting mechanical and clectrical features.

BEDFORD CENTRE. Two itcms of test gear
interest were shown.
BELLING & LEE, LTD., Gt. Cambridge Road,

Enficid. A television ficld strength measuring  sct—
utilising the received BBC frame sync pulses for ampli-
tude measurements, thus cnabling the * true ™ direc-
tional response of an acrial to be determined even in the
presence of * ghost™ reflections was exhibited.

BBC TELEVISION, This exhibit consisted of :

1. Representative selection ol sketches by television
scene designers and artists.

2. A servo-assisied panning  head for -tclevision
cameras. Prototype developed by the BBC's engineering
dusign department to meet  the problem ol slow,
smooth panning at racc-courscs and similar events.

B.R.E.M.A., 59, Russcll Squarc, London. W.C.I.
This was an cxhibit designed to illustrale precautions
needed to reduce the line timebase radiation to small
proportions. Three forms of interfercnce considered
are : clectrostatic, electromagnetic and mains-borne.

BUSH RADIO LTD., Power Road, Chiswick, W.4.
In addition to still paticrn signals for 525 and 625 line
production testing, a subjective test is secured by mixing
BBC's 90 Mc/s. FM and 45 Mc/s. TV signals to produce
a negative modulated carrier with FM sound on any
television channel for intercarrier receiver testing.

CINEMA TELEVISION LTD., Sydenham, S.E.26.

Al this exhibit was seen a selection of tubes for tele-
vision purposes and a demonstration of measurement of
projectile velocity using miniature range and model gun
firing a ball. Measurement accuracy of 1 micro-sec.
1o 0.005%, M .

DECCA RECORD CO. LTD., Brixton Road, S.W.9.
A projection model television receiver giving a picture
4 ft. x 3 ft., was shown here.

EDISWAN ELECTRIC CO. LTD., Charing Cross
Road, W.C.2. Three demonstrations were giycn,
using C.R. tubes under working conditions to illustrate
(a) the effect of aluminising, (b} the spiral path of a
magaetically focused clectron beam and (v) the removal
of halo by use of a liquid layer.

E. K. COLE, LTD, Southend-on-Sea, Essex. A
demonstration of the applications of ** spot wobble ™ to
large screen direct-viewed domestic receivers,  Two
identical reccivers were shown, one of which had * spot
wobble ™ in opcration.

E.MIL LTD. & E.M.I (SALES & SERVICE) LTD,,
Hayes, Middx. In addition 10 a range of cquipment,
including two wavclorm monitors and production tele-
vision reccivers, the television distribution cauipment
shown was being used to relay either BBC or local
camera signals throughout the exhibition.

FERRANTI LTD., Moston, Manchester. A back pro-
jection receiver cmploying a 2} in. tubc with 25kV. was
shown here. Designed for operation on all channels
and employing a two-valve paraphase video circuit for
maximum contrast range.

GILBERT, J. C. G., Northcrn Polytechnic. A high
intensity monitor developzd solely for usc under high
ambient light conditions, as met with in studio work,
was shown here.

DPAVIS, C.. Hallam, Sleigh & Cheston, Lid., showed
component parts in readily assembled form for unique
framework construction for radio communication, test
gcar and allied equipment.

A. . HUNT (Capacitors) LTD., Garratt Lane, Wands-
worth. Inaddition to a wide range of capacitors for many
uses and conditions of temperature and humidity, this
exhibit included a working demonstration of production
winding of miniature capacitors, .

LELAND INSTRUMENTS, LTD., Milibank, West-
minster. A wide range of precision ceramics and
precision ceramic capacitors, together with standard
Jaboratory equipment, instriment cascs and panels for
industrial equipment, were shown.

MARCONDI’S WIRELESS TELEGRAPH CO. L1D,,
Chelmsford. An optical demonstration of (a) the effects
of restricted colour definition in colour television systems
(photographs by courtesy of lford Lid.), (b)
flicker in constant luminance television systems, and (c)
working model of *idea!” filters with lincar phase
shift.

Also shown was a complete working Image Orthicon
Camera Channel, capablc of operating down to as little
as | ti. candle incident illumination.

McMULLAN, D., Cambridge University, showed a
light mater with current feedback, keeping the photo-

(Coatinued on page 447.) .
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The Question of Phase

HOW VARIOUS CIRCUITS CAN DIFFER, AND THE DIFFICULTY OF MAKING CERTAIN
COMBINATIONS

By W. J. Delaney (G2ZFMY)

N increasing number of inquiries have been received
lately asking how a ccrtain portion of one receiver
may be used with a section of another. For in-

stance, a pgumber of vision and sound strips have been sold
recently as manufacturer’s surplus, and some readers
have wanted to include these in a receiver which they
possess and which 1s giving unsatisfactory results.  We
have repeatedly pointed out that unless one is fully
aware of the implications and modifications called for in
combining scctions of ditferent designs it is best not to
make the attempt. Provided one knows sufiicient about
the subject, however, it is quite possible to carry out such
modifications, and, therefore, some idea of the difficulties
met with will now be given.

First, there is the all-important question as to the
method of feeding the heaters of the valves. Obviously
all scctions of the completed recciver must be fed in the
same way—cither parallel connected and fed from a trans-
former winding, or series connected with the necessary
modifications made to any serics dropping resistor which
may be needed due to the differcnt load imposed by the
replaced or changed scction. There may be other changes
called for in the power supply connections, but it will be
assumed that the reader is aware of these, which will
follow normal radio practice. In a television rcceiver,
however, therc is one thing met with which does not worry
the radio man That is the question of phase. You can
call this polarity, if you choose, but it is most important
in a television receiver that the phase or polarity of the
signal 1s known at every stage after the vision detector.

Audio Signals

In a radio receiver the audio signal is in the form of
an alternating current, and this is apptlied to the repro-
ducer (loudspeaker) which, to explain matters in a
simple way, moves backwards and forwards. Now it does
not make any difference whether the cone of a speaker
is driven backwards or pushed forwards—the ultimate
movement of the air will be the same, and, therefore,
it does not matter whether we use one L.F. stage or two
(or more). But in a television receiver it is most important
to know just whether the impulses with which we are
dealing are positive-going or negative-going.

in Fig. 1, is shown the normal tvpe of vision dicde
detector, less the various filters and similar items which

o) ¢
Last Last
tunea @ tuned
circyit circuit
? T
(a) (%)

Fig. 1.—The Video detector c¢an produce a positive
ot negative signal as shown here.

may be associated with it, and which do not concern us at
the moment. If the last R.F. coil is connected to the
anodc of the detector the result will be a positive-going
signal at the cathode.  Alternatively, if the cathode is
connected to the R.F. coil, then the signal will be negative-
going. The sync pulses, however, in the present BBC
signal are arranged on the carrier in such a manner that
they are of opposite polarity to the picture signal, and
thus a positive-going picture signal will carry negative-
going sync pulses, and vice yversa.

Picture Tube Connection

Now when the signal is applicd to the grid of the video
amplifier the ctfect is to produce at the anode an out-
going signal of opposite polarity, and this, in fact, applies
to all amplifying stages, whether in a straight radio
amplificr or in a timebasc or other apparatus. Therefore,
the connections to the picture tube must be considered in
conjunction with the design of the vision strip, i.c.,
whether the detector delivers a positive or ncgative-going
picture, and whether there is one stage or two of subse-
quent video amplification. A positive-going picture at the
grid of a single video amplifying stage will call for the
output to be connected to the cathode of the picture
tube, and a negative-going signal at the grid will call for
grid modulation of the tube. This is the first point which
will have to he considered if a change in vision strips is
contemplated.

Sync Pulse

As a negative picture signal is found at the anode of
a video stage fed from the cathode of a video diode, this
means that positive sync pulses are present, and it is
important to remember that the cathode of an amplifying
valve is carrying a signal of polarity opposite to that in
the anode. Therefore, if negative sync pulses are required
in the arrangement just described they could be obtained
from the cathode, but it is necessary to bear in mind
that they will be very much weaker than the pulses in

HT gH.T.
s
7o cathode 7o grid
of tube
@
e
E T sne
1 I
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(a) svenc. (6) Sync.

Fig. 2.—The "putput from the Video stage cin be of
either polarity. and the tube must be correctly con-
nected.
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the anode circuit. Tt is not proposed to o into the
question of the brilliancy control which will, of course,
have to be connected to the grid or cathode of the tube
according to which clectrode is modulated, as this
docs not come within the scope of * phase.,”” but it may
call for some compliLution. as to maintain the grid nega-
tive with respect to the cathode, with the grid fed from
the anode of a video stage (making it probably ncarly
200 volts poysitive), this may mcan that the brilliancy con-
trol will have to be at a very high voltage which may not
be obtainable from the normal H.T. rail

We have now seen that we may have a positive or a
negative sync pulse available from our vidco stage, and
before use can be made of it it is necessary to know what
arrangements are used in the timebase. The sync separa-
tor may be ignored for the moment, but it should be
remembered that the phase may be reversed, as already
described by passing it through a simple L.F. amplifying
stage.

Blocking Oscillator

The blocking oscillator is probably the most common
form of circuit met with and has replaced the thyratron
in'most receivers. If the circuit utilises a thyratron, then
usually a positive sync pulse is called for. In the case of a
blocking oscillator, however, we can use cither a negative
or a positive pulse.| If the sync pulsc 15 negative it is
applied to the anode of the oscillator if this is of the simple
triode type. If in H.F. pentode is employed. the pulsc
may be applicd to the screen grid, but it will still have to
be of the négative-going form. If the sync pulsc is of the

positive-going form it will have to be applicd to the grid
of the oscillator. These remarks are, of course, generalisa-
tions, and some commercial receivers may have modified
forms of oscillator to which these general remarks do not
apply, but sufficient has been said to show that it is

H.T

@ Sync J_

(b)

Fig. 3.—The sync pulses are applied to different
electrodes, according to their polarity.

-

impossible for us to be able to inform a rcader whether
or not a certain tuner ¢an be included in a different
receiver without knowing exactly what circuits are
employed in both picces of apparatus, and that it is
quite possible that the alterations culled for may be so
extensive that it would be easier to make up the, section
which is to be changed. As a general rule such a mixed
combination should not be attempted.

Television Society’s Exhibition
(Coui'inm’(/ Jrom page 445.)

multiplicr output current constant for very wide ranges
of light intensity. Contrast range greater than 100,000.
(10- to at least 10-! tumens incident on photocathode.)

MULLARD L1.TD., Century House, Shaftesbury
Avenuc, W.C.2. This exhibit comprised a selection of
cathode ray tubes| designed for television purposes, a
disptay of Ferroxcube for scanning and focus applica-
tions and a back-projection television receiver.

MURPHY RADIO LTD., Wclwyn Garden City.
Herts. A V204 receiver was shown specially modified
for fringe reception and employing a G.E. 24 in. dircct
vicw tube at 17 kV.  Extra features in this receiver
included slow-acting AGC, anti-flutter, flywheel sync.,
biack spotter and optional spot wobble.

PEACHEY, H. ). Experimental tele-still equipment,
designed for the home constructor, were shown.
*PHILIPS ELECTRICAL LTD., Century House,
W.C.2. Amongst a number of items manutactured by
this company thc composite pattern gencrator shown
was used with local camera signals to produce a com-
posite television signal at 45 Mc/s. for distribution
throughout the Exhibition.

POOLE, R. B,, showed an experimentally constructed
model showing C.R.T. design.

REGENTONE TELEVISION & RADIO CO. 1.TD.,
Romford, Essex. Onc of a large range of domestic
television receivers made by Regentone was on denion-
stration with local camera and BBC signals. A typical
production ‘chassis, dctailing the design, was also
available for inspection.

STANDARD TELEPHONLES & CABLES, LTD.,
Aldwych, W.C.2. | The main exhibit was a large scale
contour map showing both cable and radio links. from
London to all termdnal points. Scctions of typical multi-

way cables were exhibited, together with the specialised
test equipment used for associated measurements.

TELEGRAPH CONDENSER CO. LTD., Acton, W.3.
Here was scen a D.C. ionization dectector for (esting
diclectrics.  This apparatus applies a test voltage to the
test capacitor, and any ionization discharge is monitored
visually and aurally. * Visconol ” capacitors were
cxhibited together with a working model of the ** View
Master.”

TELEQUIPMENT LTD., Whetstone, N.20. A type
WG/4 television pattern generator and a Monoscope
cquipment designed particularly for factory production
use were shown.

THORN FLECTRICAL INDUSTRIES, LTD,,
Ferguson Radio. This exhibit consisted of a receiver,
operating alternatively with and without fly-wheel sync
under weak signal input conditions, with superimposed
artificially generated ignition and C.W. to simulate
fringe reception.

TOWNSEND, G. B., of G. E. C. Research Labora-
tories, A G. E. C. table model receiver ecmploying
aluminised 16 in. tube at 12 kV., and incorporating a
video diodc spot limiter and modulation following
suppression on the sound channcl, was shown.

T. KILVINGTON, of Post Office Research Dept.,
showed a television monitor with line broadening
cffccted by modifying the p.m. focusing device to
produce an elongated spot instead of a circular spot.

20th CENTURY ELECTRONICS LTD., West Nor-
wood, S.E.27, exhibited a number of single and double
gun C.R. tubes with perfectly flat faces, and character-
iscd by extreme precision of electrode alignment during
production.

THE TELEVISION SOCIETY. This exhibit con-
sisted of a television transmitter designed for propaga-

tion tests at 427 Mc/s, using the standard 405 line video

waveform,
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The Wenvoe Transmitter

SOME INTERESTING TECHNICAL DATA OF THE LATEST BBC STATION

4 I YHE BBC high-power television transmitlers at
Wenvoe were brought into service on 20th
December, 1952 and replaced the medium-power

transmitters which have carricd the programme since

15th August, 1952,

General

The station is situated on a site of approximately
thirty acres close to the Cardifi/Swansea road some
five miles to the west of Cardiff. It is 400 fect above
sea-level, and the transmitting aerials are located on the
top of a 750-foot must which brings the total height to
over 1.100 feet.  This is an important factor in securing
the greatest possible service area, particularly in the
hilly country of South Wales.

The vision transmitter operates on a frequency of
66.75 Mc/s (4.495 metres) and the sound transmitier
on 63.25 Mc/s (4.745 metres).

The vision programme is reccived at the station over
the G.P.O. distribution network which consists of a
3 in. tube coaxial cable system from London via Reading,
Bath, Bristol and Cardiff.

The sound programme reaches Wenvoe over specially
equalised G.P.O. telephone circuits similar to thosc
used for other B.B.C. transmitting stations.

THE NEW TRANSMITTERS
High-power Vision Transmitter

This transmitter. manufactured by Electric and
Musical Industries, 4.td., is similar to that installed at
the Kirk o’ Shouts station. Low level modulation is
used, and a block-schematic diagram, of the essential
units in the new transmitter is shown in Fig. 1.

The design has not only enabled & considerable
r:duction to be made in the physical size of the trans-
mitter, but it offers increased overall efficiency with a
consequent saving in power consumption.

The incoming vision signals are fed from the vision
Lines Termination room to the modulation amplifier.

PCWER SUPPLIES

ST4E/LIZERS

)

This consists of (a) a three-stage D.C. input amplifier
using receiver-type valves cxclusively and having a
cathode-follower output, (b) a linearity correction
amplitier and (¢) a pre-modulation v.f. amplitier, also
with a cathode-follower output, feeding the grids of
the modulated amplifier. The black level is finally
clamped at the input to the pre-modulation amplifier.
The fact that this clamping has to be separated by 2
considerable number of stages from the transmitter
output could introduce variations in the transmitted
black level unless special precautions were taken. This
possible difficulty is overcome by the inclusion of a black
level r.f. feed-back circuit which monitors the black
level at thc transmitter output and injects a suitable
correcting signal into the wvision circuits. A further
advantage of this technique is that it tends to redice
any mains hum introduced by the class B RUE.
amplitiers forming the later stages.

The modulation is applied to the grids of a pair of
ACT.27 air-cooled triodes which operate as an carthed
grid push-pull modulated amplitier having an output
ol approximately 600 watts peak white. This stage
is preceded by a pre-modulation R.F. amplifier, a fte-
quency multiplier and ihe crystal oscillitor stage.

The modulated amplifier output is fed to a chain

consisting of three push-pull earthed-grid class = B
lincar wide-band R.F. power amplitiers in serics.  The

first employs a pair ol ACT.27 air-cooled triodes and
produces un output of 3 kW. ; the second is fitted with
ACT.26 air-cooled triodes and has an output of 12 kW,
whilst the third uses a pair of BW.165 water-cooled
triodes. The transmittcr will be operated with ah
output power of 50 kW.

From the outputs of the modulated amplifier, inter-
stage couplings of the wide-band three-stage coupled-
circuit type are used, and these are so tuned that their
pass-band centre frequency is about 0.7 Mc/s below the
carrier frequency. The two side bands are thus not
symmetrical—the upper one being slightly attenuated-—
but a filter is used Lo obtain (he final asymmetric side-
band condition. A further three-stage coupled circuit
is used at the anodes of the output amplifier and
this is arranged to change from a balunced to un un-

SOUND
TRANSMITTER
INPUT

7Ty E-MODUL ATE D) LACK=LE VEL]
vision | ur veur § Joons [C, % 7 KT
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Fig. 1.—Bleck diagram of the essential units of the new transmitter.
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balanced load to fbed the coaxial output tranmission
linc I

The high-voltage! D.C. supplies for the high-power
stages arc provided by oil-cooled metal rectifiers ;
onc of the advantages of this type ot rectifier is that the
control circuits arc simpler than those associated with
the hot cathode mercury vapour type ol rectificr which
has been used in previous stations.

Air for cooling the valves in the carlier stages of the
transmitter is drawn from outside the building, filtered
and blown through the cooting ducts at the rate of 3,000
cubic feet per minute. Two blowers of the centrifugal
fan type arc used for this purpose, onc delivering filtered
air to the transmitter and the other ¢xhausting it by
suction. By this mecans the air pressurc in the cubicles
is equalised and aig lcakage and noisc are considcrably
reduced, Another | improvement in this direction is
that the design of) the vision transmitter permits the
air duct being led in from below ; the connccting ducts
to the cooler room arc thercfore run under the floor.
The blowers are driven by V-belts at approximately
1.000 r.p.m. and produce an air speed in the main ducts
of between 1,500 angd 2,000 feet per minute.  An arrange-
ment of dampers is, incorporated in the system whereby
the air, after leavin the valves, can either be exhausted
to atmosphcre, or circulated in the building for hca(in%
purposes.

Distilled water is used for cooling the valves in the
final stage. Three tanks are provided, the main tank
with a capacity of 50 gallons, a 100-gallon rescrvoir tank
and a 15-gallon expansion tank. The water is circulated
by a centrifugal pump from the main water tank through
a multi-tube radiator, where it is cooled by means of
air from a separate air-blower, to the valve jackets in
the transmitter and back to the main tank. Except
for the air-blown radiator, the componcnts arc mounted
together to form |a seif-contained unit. No ferrous
metal is used in the construction of the water-cooling
system which operates as a closed circuit to exclude air.
Water expansion is, taken up by the 15-gallon expansion
tank in which the :spacc above water level is filled with
nitrogen at approximately 5 pounds per squarc inch
above atmospheric pressure. The normal water flow
required to cool a pair of BW.165 valves is 18 gallons
per minute. The "flow in the system is clectrically
metered. Contacts are provided in the

_PRACTICAL

impedance and cmploying four 5C/450 A pentodes.
The final class *“ B " stage uses two 3J/192E air-cooled
triodes. Negative feed-back, derived from the primary
of the modulation transformer, is applicd over the A.F.
chain. The R.F. side of the transmitter is composed
of an R.F. exciter comprising a crystal-controlied
oscillator followed by a buffer stage. two stages of
frequency trebling and an output amplificr. The first
stage of the transmitter proper uses a single 4H/180E
air-cooled tetrode ; the penultimate and final amplificrs
cach cmploy a single 33/261E air-blast-cooled triode.
Variable inductive coupling is used between stages.
The filaments of the three R.F. power amplifiers and the
class *“ B " modulator valves arc supplied with heating
current from metal rectifiers equipped with current-
limiting reactances to control the current supplied to the
filaments when starting.  The remaining valve filaments
are A.C. heated. Thc main high-tension supply is
derived from a 6 kW. threc-phase full-wave bridge-
connected rectifier of the hot cathode mercury vapour
type. A haif-voltage half-wave output is taken between
the star point and ncgative in order to supply the first
carthed-grid R.F. amplificr and the A.F. driver stages.
The equipment is grid-controlled, giving high-speed
overload protcction, together with automatic restoration
of voltage and smooth increase of output voltage from
zero on starting, as well as a substantially constant
output voltage between plain carricr and fully modulated
conditions.

The main blower of the air cooling system provides
3,300 cubic fect per minute to the basc of the power
amplifiers. Discharge air is drawn from the tops of the
transmitter cabincts by a smaller cxhaust blower. All
the power cquipment is housed in a separate enclosure,
one compartment of which contains the power supply
and distribution control contactors and protective
circuits, whilst the other accommodates the high-tcnsion
rectifier and main modulation cquipment.

Qutput and Combining Circuits

The output of the vision transmittcr is passed to the
vestigial side-band filter which consists of a constant-
resistance filter of the transmission line type. It is
composed of two complementary networks, the high-pass
scction being terminated by a constant resistance

main inter-lock ciri:uit, to ensure that
the transmitter cannot be powered until
the water flow is correct. Conversely, |
a failure of the water-cooling system
would close down the transmitter.

High-power Sound Transmitter

The high-powcr! sound transmitter,
manufactured by Standard Telephones
& Cables, Limited, is of the con-
ventional  high-power  class  “B”
modulated type. Modulation is applied
at the anodes of both the penultimate
and the final R.F.Istages. The trans-
mitter uscs air-cooled valves throughout
and will be opcrated with a carrier
output power of 12 kW. There arc.
five push-pull stages in the A F. chain,
the first two using 4074A  double
triodes ; the third is a class " A 7 stage ||
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and uscs a pair of 5C/450A pentodes.
This is followed by a cathode-follower-
driven stage having a low output

Fig. 2.—Approximate service area of Wenvoe. Considerable fadif\g may be

experienced in thc shaded area.
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absorber load and the low-pass section hy the aerial
system.

The filter is constructed from coaxial copper tube
transmission line having an outer diameter of Sin., but
with the diameter of the inner conductor varied to
obtain the required impedance for the various stubs:
The 'output of the low-pass section is taken to a change-
over switch enabling the shaped output to be fed either
to the combining unit and aerial or, to the test load.

The combining unit into which the outputs of both the
vision and sound transmitters are fed -consists of a
“ sound-pass/vision-stop ”* filter inserted between the
sound transmitler and the common output, and a ““vision-
pass/sound-stop ”’ filter between this point and the
vision transmitter output.

The mechanical construction of these ﬁlters is similar
to that of the vesnglal snde band filter.

Masts, Aerials and Transmission Lines

From the output of the combining unit the signals are
fed to the common aerial at the top of the 750-ft. mast.
Thé transmission line used for this purpose is of the
coaxial type having an outer conductor of 5in. diameter
copper tube and an inner conductor consisting of high
conductivity copper wires which form the outer layer
of a locked coil steel wire rope. This rope, together
with the outer tube, is suspended pendulum fashion
from the top of the mast and the rope is connected at
the base of the mast to a loading machanism so arranged
as to apply a tensioning force of approximately two tons.
Correct location of the inner conductor within the outer
tube ic effected by small rod insulators, spaced at 120 deg.
whicn project from the inner surface of the tube at
suitable intervals. This type of transmission line has a
very high degree of electrical uniformity which is a
necessary characteristic of lines intended for wide-band
television transmission. The method of suspending
and loading the transmission line results in its electrical
uniformity tending to increase towards the end remote
from the transmitter. This is a useful feature, as it
reduces the formation of echoes ; these have the greatest
time-delay when the irregularities producing them are at
the greatest distance from the transmitter.

The mast, which is built to the BBC’s detailed specifica-
tion of structural requirements, carries. an acrial system
designed to accept the full power from the main trans-
mnters Both the mast and acrial system’ are generally
similar to those already in use at Sutton Coldfield,
Holhe Moss and Kirk o Shotls) The <upp0rt1n5

lattice-steel mast is 600ft.” high and is triangular in_

section, each face being 9ft. across. This is surmounted
-by a cylindrical section, 110ft. high, having slots cut in
its surface which may eventually form a very-high-
frequency aerial for sound broadcasting should this
system be instailed at Wenvoe in the future. Surmount-
ing the cylindrical section is a 40ft. steel tower carrying
the combined sound and vision aerial. This consists of
two tiers of four vertical dipoles, each fitted with an
electric heater, controlled from the ground, to prevent
the formation of icc on the dipoles which would upset
their characteristics. The structure is stayed at four
levels by sets of three locked coil steel wire ropes spaced
squidistantly around the mast. The stays range in
circumference from 4jin. to 6in. The longest stay is
860ft. All stays together weigh over 21 tons, and have
breaking loads up to 210 tons. The mast is designed to
withstand wind velocities of 80 miles an hour at the
base, rising to 120 miles an hour at the top, under which
conditions the total wind load is 80 tons. With this
loading the masthead would move 7ft. 6in. from the

perpendicular. In calculating the .loading, allowance
has been made for a half-inch thick coating ofig¢e
disiributed over alt members and weighing some 23 tons.
The mast weighs 140 tons and the fotal down- thruel on
the concrete base including that due to the stays and ice,
is"336 tons.

A'vseparate 150ft. mast carries the emergency ‘aerial
system for pse in the event of a breakdown of the main
aerial or transmission lines. The emergency aerials are
separately fed and switches are provided to enable a
rapid change-over to be made from' the main to the
stand-by system.

Power Supply

Power for operating the station is taken from the
South Wales Electricity Board’s system. Duplicate
500 kVA. transformers fed from a 6,600 volt feeder
provide a supply of 415-volts three phase 50 ¢fs. In
addition, a 240-volt single-phase stand-by supply is
available to provide mast lighting and other essential
services if the E.H.V. fééder has to be disconnected for
maintenance purposes. ‘The' H.V. switchgear, metering
equipment and main L.V. switchgear are located in the
annexe building, the transformers being mounted on an
adjacent raft.

The Service Area of Wenvoe

The range within which consistently good reception
of the programmes broadcast by Wenvoe can be expected
depends upon many factors, the chief of these being the
presence or absence of high ground between the station
and the reception point, the height of the receiving aerial,
and the amount of electrical interference. A map is
given (Fig. 2) showing the estimated field-strength
contours for the 50-kW. high-power transmitter ; it will
serve as a rough guide to reception conditions in the area,
though there will be local variations. Reception is
usually possible at a field strength as low as 100 microvolts
per metre, although it depends on the degree of local
interference, especially that produced by motor-cars.

The 1953 Radio Show

THE provisional dates previously announced for the
20th National Radio Show, Ezrls Court, London.
1953, are now confirmed.

The Show will be open to the public from Wednesday,
September 2nd, to Saturday, September 12th, from 11
a.m. to 10 p.m. daily. The Exhibition will be closed on
Sunday, September 6th.

There will be a pre-view on Tuesday, September 1st,
from 11 a.m. to 6 p.m. Admission on this day will be
by special invitation ticket from the Radio Industry
Council, dealer’s season ticket or by Press ticket. There
will be no public admission on the pre-view day.

The planning of the Radio Show by the Exhibition
Organising Committee, Radio Industry- Council, is now
well advanced. Mr. lan Jeffcott, A.R.L.B.A., is again the
Exhibition Architect and a new lay-out-has been approved.
BBC participation is assured, and in addition to the usual
representative exhibits of radio and television receivers,
components and valves, there will be an increased number
of electronic demonstrations, an en'arged training
exhibit and demonstrations by the Services.

Organisers are the Radio Industry Council, 59, Russell
Sq., London, W.C.1 (Secretary, Mr. R. P. Browne;
Depaty Secretary, acting for Mr. Browne al present,
Mr. G. B. Campbell.)

S e
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JUST PUBLISHED!

NO MORE WASTED TIME
for want of Circuit Diagrams

HERE ARE HUNDREDS!

Servicing data for all these
Radios : —

Bush, Cossor, Ekco, Etronic, Ever
Ready, Ferguson, Ferranti, G.E.C.,
K-B, Marconiphone, Masteradio,
McMichael, Mullard, Murphy, Peto
Scott, Philco, Philips, Pilot. Pye,
Regentone, R.G.D., Sobell, Ultra,
Vidor, etc., etc.

Servicing data for all these
famous TV's
Baird, Beethoven, Bush, Cossor,
Ekcovision, English Electric, Fergu-
son, Ferranti, G.E.C.. H.MV,
K-B, Marconiphone, Masteradio,
McMichael, Mullard, Peto Scott,
Philco, Philips. Pilot, Pye, Regen-
tone, R.G.D., Sobefi, Ultra, Vidor,
White-Ibbotson, etc., etc.

For the Servicing Engineer
Radio & Television
Servicing

RADIO - TELEVISION - RADIOGRAMS - CAR RADIOS

Inspect this practical new work for servicemen—without
cost or obligation. It is yours for 7 days so that you can
judge its value as a time and money saver—and money
maker ! Providing full installation and servicing data
for the principal makes of Radio and T.V. (London and
Sutton Coldfield Transmitters), it assures quicker and
more efficient servicing. On the service bench alone it is
worth an extra pair of hands ! Ifyou are a service engineer
or trainee don’t let the opportunity pass—post the coupon now !

Produced with the co-opzration of
the leading manufacturers.

Yours for 7 days’
Free Examination

Study this great new work in the quiet of your own home
for 7 days free of charge. You have everything to gain from
this preview.

HERE 1S WHAT YOU RECEIVE

2 Volumes strongly bound in maroon cloth, each 94 in. x 64 in, -

1,432 Pages of practical information written by more than
30 skilled engineers, many of them executives of the biggest
Radio and TV firms.

1,000 Photographs, explanatory illustrations, circuit, com- 2

ponent and chassis layout diagrams, etc. o o o— e . e — e — —

l To : GEORGE NEWNES, LTD., 66-69, GREAT QUEEN STREET, I
LONDON, W.C.2.

24 Servicing Charts, each 11§ in.x 16§ in.,
for popular models and trouble-tracing.

YES, send me RADIO AND TELEVISION SERVICING. It is understood I

Bound in cloth to that | may return the work within eight days. If | keep it | will send a first

1 Strong Chart Case.

match the volumes. payment of 10s. 6d. eight days after delivery and 10s. 6d. monthly until

£6 6s. Od. has been paid.
FREE! Radio Engineer’s Pocket Book
(value 5s.). A handy compendium of
facts, figures and formula, which is pre-
sented free to every owner of RADIO
AND TELEVISION SERVICING.

FREE! 2 years’ Technical Advisory
Service on any of the subjects in the work.

I Occupation

Y OUP SIgMAtUIC. ittt eiiicii et e b amrar e tanennan

HOUSEOWNER I
(!f under 21, your Parent’s Signature.)

or TENANT ?
(Strike out one)

Don't miss this opportunity

SEND TO-DAY &~ |_

Apply on own nolepancer if ¥ou do nof wish to cut this pag..
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METAL RECTIFIERS.—Wes-
tinghouse, 1 A86 20/~ ; 14D36,
3/9 SSEHTIOO
LT52 (12v, Ha) 19/8

" RM2,

M3, 6/-,
HAYNES., — Sc:mnln" Colls.,
S914, SO14H, S112. 42-; S27
45/- : Osc. Trans. TQ132, 13"
35. 18:6

Line Trani TW6/126 TWJIIOQ
89/~ : Frame Trans., TK10/41.
38/- . _Line Trans., T27,
50/~ ; Amp.
12/8 ;. Tuning

P/pull Output
Trans.,

oe
* Q-MAX” CUTTERS,.—Chas-
sis Punch complete with Key.

Coil Kit, 20/-;
TK12#

$in., in., 12/4; tin. 13/4 :

.. Nin., um. 16/- ; 1in.;

1n., 19/9;

1lin., Square,

\lll)(xl‘l‘ MOLD-

—.1 mfd. 150v..

&0v,, 1/6 ; .005

d. 1/8 ; .0] mfd. "ROV..

18 ; .02 mfd 60dv., 1/2 : .001
mfd. 350v.41/3 : .002 mfd, 350v.,
13 Mldget Electrolytics,
3%—32 , 2in, x 1in., 9/- ;

1 . 350V.,
v IS(,()\()L = (Dl mfd. 6 Kv.,

6/-: .001 mfd, 12 Kv.. 10/~ :
001 mfd. 15 Kv., 10/~ .of
1 mid. 7 Kv.,

mid. 6 Kv., 1(/-;
20/~

AX PAPER.—1 mfd. 500v.
13: .1 mfd 750v. (743),
.05 mfd. 350v.. 1/-.

Our No.
— Over £2 free, below lOl-

*YOU CAN

RELY ON

THE “MOTEK

After careful mﬂpgction we now offer a Tape Deck we can

really recommen

*Brown Crackle Steel Frame.
*3 Collaro High Torque Motors (A.C. 200 25v.),
*High Impedance Twin Track Record and Erase Heads.
*Heavy Accurately Machined -Flywheel.
*Capstan Machined to Stringent Limits.
*Tape Speed 7iin. per Second for Quality.
Track. one Spool will.give 1 hour's playing.)
*Rewind and Fast Forward in 1 Minute.

*Free from ** Wow "' or ™
This is a fine ‘' Deck ~

{Circuit supplied).
Price : £15/15/-, Post 5 :
Head, 39/6; Oscillator Coil, 8

at a moderate price and will
operate well with a 5va1ve Amplifier and Oscillator

TAPE DPECK

«Using Twin

Flutter.

Erase Head, 39'6 : Recovd
8. Can be supplied separately.

MAINS DROPPERS (New).

—.2a. 950 ohms, .3a, 800 ohms,
Midget, 6/3 : Linecord
hms ft., 60 ohms

[3)
1t., 8d. per ft. ADCOLA Pencil

ggte Irons, 200-220v., 236-250v.,
METAL »P A\(‘l\\ —.25 mfd.
350 v., 2/8 ; 3 )
Llnl{ \\llL TUB 5—17

40 Pf., 2 6 H

1/9 ; 10 Pf., 2/8 :
Pf.,

l/
MOULDED MICA.—.001 mfd.,

CMZON,
9,

1/6 . .001 mfd., MWN,

1/
PICO PACKS.—1 mfd. 350v.,

2 mfd. 150v., 10 mfd 5v., 20
mfd. 12v., 2/8 e.
ELECTROL \"rltb —100 mifd.

350v., 136 : 250 mfd. 60v..
10/- © 2,500 mfd. 3v.. 69 :

2.000 mfd. 6v., 8:6 ; 2.000 00 mid.
12v., 12/-; 1, 003 mifa. &v.. 5/8 :
500 mfd. ‘6v., 4/-; 107 mid.
25v., 4'-,

N

RADIO SERVICING ('O

11 Catalogue, pnce 6d.. Post Free

Postage:

£1,9d.; £2, 1/,

K 8 'hl{\ (\l W)

f\l MITES.—.1m d. 200v..

.1 mfd. 350v., 23 0
5 003_mld

FORME l{\.—ZOO 240v. t,o 6 3v.
at 1ta. (Small). 86 : 200,240v.
to Multi-tap Secondary. 2v. to
30v. at 2a., 24~ ; 6.3v. at 3a.,

12/8.
VIBRATOR _TR.ANS.—280-0-

' M.wW. L.W., 26 Audio 5000
280v,, 12v. Primary, 236 ohms, +10.-.
Primary 6v.. 236 : 75 VIEWMASTER WRB PARTS.
BRIMISTORS. — 'CZ1. 38 : —Width Control, 10~ ; Boost
2/6 : CZ3.186. Choke. 5/9 : Frame Trans..
COTLS.—All Wearite “P™ Coils | 25,6 ; Line Transformer, 32/6
stocked. 3’- each. All ey- | Focus Magnets, 22/g : Vision
mouth Coils stocked : Chassis, 18/6 Sound and
38 49 ; Cr2w2 106 | T.V., 'Bracket, 6-:
pair ; CSJWJ 12 8. Scannmg Cotls. 33/3.
444, WANDSWORTH ROAD, CLAPHAM.
o LONDON. S.W.§ Telephone MACaulay 4155
77, 77A, 168, 169 Buses. S.R. Station: Wandsworth
Road. Open till 6.30 p.m., 2 o'clock Wednesday. ——|

N *°

ALADDIN FOR MERS,—}in.,
7, ;. iin., 10d4., with Cores,
TRIMMER: 50 pF. d.
100 pF., 150 pF, 1/-:
117 5 500 pF., {750 pF.. 23

Twin 50 pF.. 1/3,
MULTICORE SOLDER.—60/
40 Cored Solder, 6d. and 5/-

arton:
h.ll [‘. OSCEL LATOR (COIL.

—6-11 kV. Wound on a Poly-
strene former and of high
quality, 39/« ; Coil complete
with Mazda U25 Valve mounted
and wired with anti-corona
wire, 6§7/6 ;. Complete Unit in
louvred case. 126/-, Circuit
supplied with coil and unit.

‘250 pF..

NE
COLVER N PRESET WIRE-
\\OLN OTS.—100, by '
2 .5 K. 10 K.,
20K..25 K., 33 each
MID G OTARY |
SWITCHES.—2p. 6w.. 3p. 4w., |
4p. 3w., lpl 2w (New), 4/- |
Surplus, 8p. 4w. (4 Bank), 4 6 :
6p. 3w., 3/6; ‘1p. 2w. 2-';

1p. 3w., 1.8 ; 2p. 2
CHOKES, —40 ma. deget 5/8:
50 m.a. (1,5}1 6/8 ; 90 m.a. 10H.,

14r- ; m.a. 1.200 ohms 40H.,
17.6 ; 250 m.a. 5 Hy., 18/6 :
‘iurplu~ 150 m.a. SH 7/8.

R.F. Chokes, TV diode, L9, 2/- :

The new ARMSTRONG
Television Chassis Model T.V.I5

incorporating a 12in. C.R.T., is now available for distribution
.

Also available in a beautifully venecred two-toned walnut

CONSOLE CABINET. 63 GUINEAS Tax Paid.
Installed free. .

Comprehensive Maintenance Service available.

Please send for Radiogram and T.V. list, post free.

ARMSTRONG WIRELESS & TELEVISION CO., LTD.,

* WARLTERS ROAD, HOLLOWAY, LONDON, N.7.
Telephone—NOR1th 3213,

.

PRICE

53 Guineas
TAX PAID

SAFE,

PRICE £6 -

Ample shielding

to Broadcast receivers.

tions and data supplied.

WITH THE

Full details from :

10-0 COMPLETE

The unit is completely wired and
tested ready to switch on, requiring
only H.T. and L.T. connections.
is provided
prevent radiation and interference
The coil
with rectifier incorporated may be
purchased separately. Full instruc-

ELIABLE E. H . T

The NERA R.F.,, EH.T.
unit has been designed to
provide a safe and reliable
source of D.C. high voltage
for all C.R.T.s including
the new wide angle and
aluminised types.

The output ‘is cdntinuously
variable between 8 to 12 kV.
at approximately 500 micro-
amps.

~F
Ly

to

COIL & RECTIFIER
PRICE: £3 176

N ERA R.F., EEH.T. UNIT

AREN ( BARIS & ) LTD., HIGH ST., GUILDFORD
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Obtaining a Good Interlace

SYNC SEPARATORS AND INTERLACE

By M.

found in the more popularly-priced COmmCrCIdl

receivers, a fact which causes some” dismay to
amateur constructors, although it is truc that the amateur
can, with the exercise of a little care, usually produce a
superior result since his problem is confined to one set
only. Tt is hardly nccessary to dwell upon the importance
of good interlace, particularly in the case of a well-
focused 12in. picture, which even if not being in the
extreme case of giving 202-line picture (100 per cent.
pairing) is still very unplcasam to walch if bad pairing
or a drifting of interlace is produced. Assuming that
these matters need be laboured no further, we must
find the most common causes of bad interlace (o appre-
ciate what we have to cure.

Q GOOD interlace is not a featurec very commonly

g To H.T
1 v supply
W 025/05uF Z68MO =
Video in -o—l .J/‘O’/; 2 q
C
Frame sync
O0/uF [ 2 I
003 = Jo frame
-[ Cooscd * " oscillator
L circurt only

Fig. 1 (left).—Condenser C in this circuit must be of
high quality. Fig 2 (right).—Additional decoupling
circuit.

Required Accuracy of Synchronising

1t is useful to know the minimum standard to which
we must work. The author has found that with a 12in.
tube closcly vicwed no disturbance of interlace can be
detected unless the time-difference between the start of
alternate frame scans is at least between 5 and 104s.
Thercfore, to aim at closer limits is normally a waste of
cffort. This still imposes a strict limit on the apparatus,
bearing in mind that a single-framc pulse lasts 40us.
Of course, we arc committed to synchronising on the
samc framec pulse for every frame scan. This must
invariably be the first one ol the block ; this will be
dealt with in detail later.

Causes of Non-interiace

Let us first of all disposc of a common fallacy ; stray
pick-up of 50 c¢/s hum, or such hum introduced in any
way into the timebase, whether thyratron or hard valve,
docs not cause interlace trouble. [t will, under certain
circumstances, causc many other troubles, particularly
in regard to odd lincarity defects and difficulty in main-
taining really solid synchronising, but%t will not be the
causc of non-interface.

Another puzzle that sometimes occurs is-of practical
importance, but difficult to do much about. That is the
effect observed on some picture tubes of interface chang-
ing with the prevailing humidity ' This does appear true
since breathing on the tube face may. cure the pairing
which seems to be present, although in fact the trouble is

FILTERS EXP'AINEI3 AND ANALYSED
Lock

caused by screen charge on the C.R.T. and an examination
of the frame timebase, by means of an oscilloscope,
would naturally show interlacing a// the time!

Having tried o avoid the obstacles, we now come to
the real cause, which is line-pulses in any form getting
into the frame timebase by any means whatsoever. In
fact, as a cut-and-dry method particularly useful in the
older types of frame timebases using a thyratron and
consequently a very small synchronising pulse, it is often
effective to experiment with a 0.1 #F condenser by trying
its cffect from the cathode of the frame output valve
to earth, the thyratron cathode to earth or even across
the H.T. supply actually on the timebase chassis. In
this respect, it may be desirable to add a further stage of
decoupling to the H.T. supply to the frame timebase
to ensure that no line-pulses are being coupled in via
the H.T. supply. Again, il a synchronising circuit is
being used which rclies upon the picture separation taking
place due to a large time constant and a diode; the con-
denser C in Fig. 1 should be ol excellent quality (low-
feakage), otherwise many synchronising troubles will be
experienced.

There are, of coursc. threg main ways in which line-
pulses get into the frame :

1. Via the H.T. line (as the H.T. supply acts as a
common coupling impedance), or the heater supply.

2. By stray pick-up of pulses at line repetition fre-
quency, generated in the line timebase, and sync valve.

3. True linc synchronising pulse or pulses emanating
from any heavy discharge pulse in the line oscillator
valve finding their way through the synchronising
scparator to the frame oscillator valve.

The first two causes can be overcome without recourse
to much that is special. In case No. 1, if the power
supply is A.C./D.C. the smoothing condenser will
usually be about 200+F, which will be effective so long
as it has no appreciable inductance. In cases of doubt,
the effect of an extra stage of resistance decoupling to the
frame oscillator valve only can be tried as a temporary
measure 1o sec if it is necessary (Fig. 2). In the case of
normal H.T. supplies, where the voltage rail is of 300/350
volts. it is usually advisable to decouple the wholc
frame timebase separately. However, in the case of a
single receiver problem. it is always worth while trying
it out, on the chance that it may be ecffective.

Beginning of
se gof g '?rame

¥ Sync signals

I AC s the integrating
time constint

Compos/te sync.srgnals
from seperator valve

R

Frame sync
C output
Time base ]7; a
waverorm .
S
’ Output waveform

Figs. 3 & 4.—Frame pulses and waveform from sync
sepattor.
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If the {rame timebase H.T. supply is obtained from the
* boosted H.T. rail ” of a line timebase circuit of the
cfficiency-diode tvpe it may again be necessary to use
extra frame oscillator decoupling as in Fig. 2, but in the
author’s experience this is not often the case. These
expedients, however, should always be tried when
trouble with interlace is experienced. In the casc of the
heater supply being suspected as a cause of coupling in
the line-pulses, it should suftice to try a 0.1.F from one
side of heater to earth. This, by the way, is a fairly
unusual cause of trouble.

In case No. 2, al| that is required is to keep frame
components and wiring well away irom all parts of the
finc timebase where large pulses are found, particulurly

+ 250/300V

‘EJ’JOKQ

From video = 6F3etc

amplitier v2is3or

Line sy similar
output

Fig. 5.—Sync separator and triode interlace valve.

the line scan transformer. Also keep the frame synchronis-
ing lead short. or pick-up will almost certainly occur. If
this cannot be done, the lead carrying the frame
synchronising pulse should be screened, as is usual with
a gramophone pick-up 'ead.

Finally, in this respect we must not overlook the
possibility of magnetic coupling inducing line frequency
pulses into the frame circuit. This can happen most
easily if the frame oscillator blocking transformer (where
one is uscd) has been mounted so as to be in the leakage
field near the line output or even the line blocking
transformer. It may even be necessary, in extreme cases,
to screen the frame oscillator iransformer if it is too
inconvenient to shift it. In this case a high-permeability
material such as mu-metal should be used for the screen-

To+360 V. or via.
I dropping resrstor
Range spprox < to poost re//

350/250 V. re. =

100V, swing 820K41
To frame
amplifier
O1uF

P—I\ |_>I

bume

=,

OQ2uF
(charge cond)
7o 220pF
Range dpprox sync.cond. I
o-— too V.

To earth or feedback
circuit in amplifrer

Fig. 7.—Frame. blocking oscillator for use with sync
circuit of Fig. 5

ing can. It is even possible, although less likely, that a
large loop of wire associated with the frame oscillator
circuit may have line-pulse currents induced in it, but
this can easily be avoided by more compact wiring, and,
above all, keep the frame oscillator circuit well separated
from the line output components, then no trouble of this
nature will be encountered.

Synchronising Circuits for Good Interlice

Whatever types of timebase circuits are used, even if all
the precautions detailed are taken, it is still impos-
sible to achieve the desired result unless the synchronising

Integrated frome
waveform &t C2(/nput
to vz)

T

Relationship of above to
composaite sync waverorm

waveform at anode
of VC°

Fig. 6.—Frame pulse as integrated by the Fig. 5 circuit.

circuit is providing accurately timed pulses. This can
be done In many ways, but those shown are wcry
effective,

The object is to produce a pulse which will always
initiate the discharge of the frame oscillator at the begin-
ning of the block of frame pulises (Fig. 3), and there must
be excellent discrimination between line and frame
synchronising pulses. It is clearly not casy to obtain
accurate timing with the simple integrating circuits which
give a slowly rising pulse by integrating all the ecight |
frame pulses, the slope being such that triggering may
take place over a much wider time-range than the 5 to 10
s, which we have specified, and any alteration in the
frame specd controls will certainly alter the interluce
(Fig. 4). 1t is also an advantage to render the valve
supplying frame synchronising signals inoperative when
only line synchronising pulses are being transmitted.
This not only keeps out line Synchronising pulses, but all
pulses at line frequency generated by the line oscillator
which may find their way into the synchronising circuit

s — H. T+
Ry 120pF  Pos:tive going

frame sync

pulse
O-1uF

b: R> /00 K02
Pos/t/'rvogcmg 3
sync. from <
};eparafor ma I

Valve:L 63 Y26L19
J26SN7 etc.

Fig. 8.—Positive pulse producing interlace stage.
R1 and R2 depend an.valve used.
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arc likewise prevented from getting through.  This can
be achieved in the first circuit described.

We require (wo valves, onc for scparating synchironis-
ing from picture, and the second for separating frame
from line and at the same time producing a suitable
type of wavclorm from the frame synchronising signals
to fire the timebasa.

The exact form which the circuit of the first valve VI
(Fig. 5) takes is not important; its function is to

“ ” ” | H ” I Outpuyt at anode

of valve in Fig8
Normal differentiation

) J
L

Fig. 9.—Frame pulses in which the back instead of the
leading cdge is used.

Synchronization
takes place from
back edge of first
frame pulse

produce synchronising pulses free of all picture, which are
passed on to V2 which produces an accurately timed
single pulse for the frame and gives no output during the
remaining time (i.e., it is * dead ” to all line synchronising
pulses).

In Fig. 5, the only unusual component is the choke in
the anode of VI. It is an advantage to use this circuil
in place of the morc common resistive load for scveral
reasons, not the least of which is that i prevents a
disturbance of line sync amplitude during the frame
synchronising period.  Such an inductance can readily
be constructed by winding befween 500 and 1.000 turns
of 40 s.w.g. enamelled wire on a small former about

J 300/350 H.T supply

SuF

<
a——F
2

S

-
000suF < 220 K2

Frame
SyNC.

202
Towvideo pF
OK:

n
praryy /\,_'

V2 may be EAS0, {2502 0002
= or f2E891 ME

]

VT\/\,\MNW/\/ Freme sync.waverorm
rfrom Y/

,
\/’_ow“put waverorm
' from V2 anode

Figs. 11 & 12.—A circuit for producing a ncgative
pulse and the waveforms associated with it.
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+in. to §ir. dia., and using mu-metal laminations reclaimed
from ex-surplus components {(e.g., a small microphonc
transformer or somecthing similar).  The precise induc-
tance is not important. It would also be possiblc to find a
wave-wound single section from an R.F. choke of about
the correct number of turns and remove it, if suitable
laminations can be found to fit it. The core should be
assembled as a transformer, i.e., interlcaved and not
choke fushion.

The action of V1 is obvious. The valve takes grid
current, being fed with positive-going  synchronising
pulses, and the erid acts as a D.C. restorer, a steady
potential being maintained across C!. The valve is
operated at very low screen volts so that it has a short
grid-base (i.e., a small excursion of voltage in a negative
direction will cut ofl the anode current entircly), and
with the grid-current bias used, only a small part of the
synchronising pulse is eflective in producing anode
current. Thus all the picture signal has been supressed.
and since the positive lips ol the synchronising pulses
cause the grid current to flow (which means. of course,
that the grid of VI presents a very low impedance
during that time) the ** noise ” present on the synchronis-
ing pulse tips is removed us well; this gives a clean
synchronising output to start with.

We will not egusider the line synchronising as it does
not come within the scope of this article, but simply

l ] +J50V.
i WE - 2180k0 394N
e
33K0 —
2 oK 7 Frame
S68KQ 68pF
Va%;\ lé =

IML IOML 82 Ko

VAN AMA AAAL
-T—v
O'OZ’! 2200F
T

1>
-
Lire

Yt Vamay bea
sL19

Fig. 10.-—Two triodes are used in this positive pulse
circuit.

take the frame synchronising signuls as they arrive al the
grid of V2. This vulve 1s made to pass grid current by
connecting the grid to H.T. via a high resistance. When a
frame synchronising signal arrives it has already been
partially integrated (Fig. 6). ’

Until the arrival ol this lrame waveform, the grid
current has been flowing und the valve has been con-
ducting. but as soon as the first framc pulse arrives, the
grid is carricd negative by an amount exceeding its grid-
base, and the anodc current ceases,  As the time-consiant
ol the grid circuit components of V2 is arranged (o
make cuch of the cight-frame pulse negative tips reach
aboult the same (negative) level, V2 will remain cut off for
the whole of the block of cight frame pulses. As scon
afterwards as is permitted by the time-constant of th
anode components, current will again flow in tiic anod:
of V2 since the lurge negutive signal has been remove
trom the grid and the connection to H.T. via R is supply
ing once more a positive bias more than suthicient t
overcome any line-pulses arriving at the grid of V2
We now have a waveform whose leadmg edge moy b
used to synchronise a blocking oscillutor or thyrairon b
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applying it via C3 to the grid of the oscillator. If desired,
in cases where only a very small synchronising pulsc is
needed and great accuracy of synchronisation required,
the waveform obtained may be differentiated and the
positive pulse obtained used to fire the timebuase, There is,
however, a limitation to the use of this circuit in the
case of blocking oscillator timebases. It cannot ‘be
used if the charge condenser is in the grid circuit, but
only when it is in the anode, as is more usual when high
H.T. voltages are being used. 1n A.C./D.C. type sets
with H.T. supplies of 160-200 volts only. the charge con-
denser is usually put in the grid circuit and under such
circumstances the circuit just described will give the
appearance of slow flyback (i.e., folding over at the top
of the picture), due to the 400.s block of frame pulses
from the synchronising circuit coming to an end before
the grid current pulse of the blocking oscillator, and
disturbing the action ol the oscillator. The cure is to
vse the circuit of Fig. 7 at all times when a blocking
oscillator is used, and if insufficient H.T. is available due
to A.C./D.C. technique then the * boosted H.T.” from
the efficiency diode circuit, always present in such a low-
voltage receiver, will have to be utilised.

The other circuits shown can only be touched upon
briefly, and though they may rcpresent slightly less
foolproof designs for the home-constructor working
without an oscilloscope to sec¢ just what is happening,
they may rcadily be adjusted to give good results. Fig. 8
gives the circuit of a frame interface valve which will
give the same polarity of output synchronising pulse,
but works off a positive input instead of ncgative. This
apparent contradiction is explained as follows: the
frame output puises at the anode are in fact negative
zoing, but the back edge of the first onc is used as the
synchronising puise. This is achieved by employing a
partially differentiating output circuit which tilts the
waveform. The line pulses do not get tilted much, due
jo their short duration, but the frame pulses, being longer,
are tilted more and have much less time (in between
pulses) to sink down again, so they stay up (Fig. 9).
The valve may be any triode (L63, 6J5, etc) or triode-
connected pentode.

Next, there is an interesting circuit also giving positive
synchronising output (Fig. 10), but using two triodes
for the whole synchronising circuit. It may be con-
venient to usc a double triode such as the ECC32,
6L19, 6SL7, etc., or two scparate (riodes or triode
connected EF50’s or VR65%s,

We need rositive-going synchronising signals (rom
the video amplifier which are applied to V1 which has
fow H.T. and thus a short grid-base. Hence, the picture
is removed and only the positive synchronising pulses
cause the valve to draw current ; in addition the tops
of the synchronising pulses are cut off, due to the heavy
grid current tlow that they cause. V2 acts very much
as V2 in the first circuit described (Fig. 5) and is normally
conducting. The synchronising waveform at the grid
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is likewise uflected by a time-constant such that’ the
frame is raised above the line, and the output from
the anode is obtained only when the frame pulses arrive.
1t (his result should not be achieved, the H.T. potential
at the anode of VI may be (oo high, causing the grid
basc to be too long, which would result in insufficient
separation of picture. The second likely need for
adjustment would be to the time-constants in the grid
circuit of V2, mainly the 82K and 220 pF.

It will be cvident from the foregoing that we have
described only those circuits which give a very accurately
timed “Synchronising pulse which will ensure that the
frame timebase is tired on cither the leading or back
edge of the first of the cight-frame pulses in the trans-
mitted synchronising waveform. There are many
variations of the described circuits, and one in particular
must be mentioned. This is commonly used and quite
effective when properly adjusted. In contrast to the
previous circuits this one gives a negative output pulse
and, therefore, if a blocking oscillator is used, the
synchronising pulse must be applied to the anode. It
is also very useful for Miller-integrator types of circuits.
The circuit values of Fig. 11 are given for an EF50
valve in the position of V1, but it will be appreciated
that this is essentially the same as VI in Fig. 5, so that
the two may be interchanged. The operation will,
thercfore, only be mentioned in reference to the diode.
The coupling time-constants between V! and V2 partially
differentiate the waveform (the components joined to
the diode cathode are those concerned). Two of these
components, the 220 K& and 39K< resistors, bias the
diode such that it will not conduct unless the amplitude
of the waveform reaching the cathode is greater thun
that of the linc pulses. This means that the diode will
only conduct on frame pulses (which have, as with the
circuit of Fig. 5, already been raised above the line
pulses at the anode of V1). It should also be observed
that when the diode conducts, that the anode components
are placed in parallel with the cathode components,
which causes a-slow decay to the frame synchronising
pulse. The amplitude of the negative synchronising
pulse obtained is approximately 10 volts.

A final word may be usefu! on the choice of the main
separator valve. This is normally a pentode, and for
maximum output voltage, easy achicvement of separa-
tion, and a short risc-time for the output pulses a high-
slope, short grid-bias valve, such as an EF50, EFS80,
6F12, etc., is desirahle. When this is not convenient,
the compromise in results caused by using less suitable
valves (of the low-slope, audio output type) is by no
means disastrous.  So long as the screen voitage is kept
down to 10 or 15 volts by the use of 1.5 M« 1o
2.2 M screen resistors, and a small amount of experi-
menting is done with the value of anode load around a
value of 100 K& or so, perfectly good resuits are obtain-
able. These remarks anply, ol course, to any of the
circuits described.
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Flygack EHT. Booster

OBTAINING HIGHER VOLTAGES WITH INCREASED SCAN
By P. Dodson

ROM an cconomy point of view. and considering
the cxcellent performance obtained, it is not
surprising to find that the majority of commercial

manufacturers prefer line flyback E.H.T. to all other
systems. Outputs up to 15 kV. with good regulation
can be obtained from the line output valve passing
only 60/70 mA. on a 300 volt H.T. supply, providing
a modern linc output transformer with ferroceramic
corc is used.

The main disadvantage to the flyback method is that
line scanning and E.H.T. arc closcly interlocked. Any
modification in the line output stage will affect both
amplitude (scan) and E.T.

Metal Rectifier Circuit

Fig. 1 shows the usual arrangement for obtaining
E.H.T. from the linc output stage, using a metal rectifier.
This is similar to the ** View-Master ” circuit. The pulse
at the anode of the line output valve which is in the
region of 2.5 kV. (it will vary from onc receiver Lo
another) is stepped up by an overwind on the trans-
former, ratio, say. 2 : 1 to 5 kV. Tt is then rectified to
form the E.H.T. supply to the C.R. tube.

If it is desired to fit a larger C.R.T. of modern design
an increase in E H.T. will be nccessary @ 12in. tubes
require 9 KV. on the final anode, 14in. 10/14 kV. Increas-
ing the E.H.T. voltage to suit the larger tube would
result in too small a picture unless the amplitude was

is essential to modify the stage. Line output valves,
such as EL38 or 6P28 will give sufficient scan fora 14in.
tube on a 300 volt H.T. supply, providing a modern
line transformer with ferroceramic core is used. The
© Haynes,” type T.34, E.H.T. linc output transformer
is eminently suitable. This transformer is for use with
metal rectifiers, has u ferroceramic core, and is designed
for use with 12-14in. narrow or wide angle C.R. tubes.
It is suitable for scanning all types of magnctic tubes
from 9in. to 14in.

No Damping

The circuit in Fig. 2 shows the line output stage,
cfficiency diode and E.H.T. supply. No damping is
shown across the sccondary windings, as this has not
been found necessary with the transformer specified.
If. howecver, any vertical markings are visible on the
left of the raster these can be suppressed by shunting
one of the line coils with 100/200 pF condenser in
series with a 4702 resistor.

Linearity should be correctly- established in the line
oscillator stage.

Adjustment of width control affects neither E.H.T.
nor linearity.

The screen and cathode potentiometers should be
sct so as to reduce the anode and screcn current to a
minimum for the output required.

The efficiency diode serves a dual purposc. It rectifics

also incrcased in the ratio
V/V2/Vl where  Vi=original [ oiaiaiatuiiiei ettt "wﬁﬂf—w
E.H.T. voltage, V2=augmented d 6ki/ $ k3/f00 ‘
E.H.T. voltage. Most linc t oKQ emnz  O0IuF
output stages will give some 1 wirewound © Gku
incrcasc  in  amplitude over : A
present requircments by raising ' HI+30C
the H.T., but care must be H
taken that the normal rating of y >
the valve is not cxceeded. f%"stt .

In order to obYain ampic %,«’/aﬂy f T

.. u lare SR i 1
scan for a larger C.RT. it “SuF

OSuF
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KO l

Aa_'/'us{l 220
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Fig. 1.—The usual circuit of
an LT, supply from the
line output stage.

Fig.

“O0IuF
Tox

2.—Line timebase with efficiency diode, showing various controls which

are reguired.
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the oscillations set up in the output transformer
secondary during flyback ; obviates, or reduces, the
amount of damping necessary ; provides the initial
scanning current while the line output valve is cut off,
and at the same time scts up a bias voiltage which is
cfectively added to the anode supply of the output valve.

When the E.H.T. output is taken from the overwind
on the transformer, using only onc K3/100 rectifier,
5/6 kV. is available.

A Multiplier )

Shown in dotted lines is a one and a half times multi-
plier, -which should be wired into the circuit when a
8/9 kV. output is desircd. The pulse at the anode is
used to supply the boost rectifier, the output of which is
added to that obtained from the trunsformer overwind,
resulting in an incrcase of about 40 per cent. in E.H.T.
voltage.

The same two metal rectifiers and three .001 »F
condensers may be wired into the circuit, as shown in
Fig. 3, to form a voltage doubler, giving an output of
12/13 kV.

The components comprising the booster should be
mounted on a small picce ol bakelite near the line output
valve,

EL38

L
R is 5§ half-watt
70K} resistors

*Q0/uF
n series 74

1,474

Fig. 3.—1In this circuit the same two metal rectifiers are
employed as a voltage doubler.

A reduction in E.H.T., with or without multiplier in
circuit, may be had by shunting the tine coils with a
fixed condenser, value 100 to 1,000 pF.

New RCA Tubes

THE RCA Tube Department has announced a small
TV camera tube intended for industrial tclevision
applications. Its small size and simplicity facititate ihe
design of the camecra and associated cquipment as
comparcd with camera cquipment required by larger
types of camera tubes.

Utilising a photoconductive layer as its light-sensitive
element, this new camera tube, designated as the
RCA—6198 Vidicon, has a sensitivity which permits
televising scenes with  100-200ft. candles of incident
Hlumination on the scene.  The photoconductive layer
has a spectral response characteristic approaching that
of the eye.

The 6198 provides 400-line resolution, employs
magnetic focus and magnetic deflection, and operates
with relatively fow D.C. voltages.

Measuring only about lin. in diameter and 6}in. in
Jength, the 6198 lends itseli to use in light-weight, compact
television cameras. The size and location of the photo-
conductive layer permit a wide choice of commercially
available lenses.

A series of components designed especially for use with
the 6198 is planned for commercial availability this
coming autumn, according to an announcement {rom the
RCA Tube Department.  The series will include a
deflecting yoke, focusing coil, alignment coil, horizontal-
deflection output transformer, and vertical-deflection
oulput transformer.

A technical bulletin on the 6198 can be supplicd
on request to RCA Photophone Ltd., 36, Woodstock
Grove, London, W.]2.

RCA-6199 Multiplier Phototube

A new, small, 10-stage multiplier phototube of the
head-on type has becn recently introduced by the RCA
Tube Department.  Designated as the RCA-6199, this
new multiplier phototube is intended for use in scin-
tillation counters, and in other applications involving
low-level, large-arca light sources. Because of its small
size, the 6199 is especially suited for portable and fixed
equipment where space considerations arc important.

The spectral response of the 6199 covers the range
from about 3,000 to 6,200 angstroms with a peak value
at approximately 4,000 angstroms. The 6199, therefore,
is highly sensitive to the blue-rich light emitted by excited
organic phosphors such as anthracene and inorganic
materials, such as thallium-activated sodium iodide.

Design featurcs of the 6199 include a semi-transparent
cathode, having a diameter of 1}in. on the inner surface
of the face end of the bulb ; a face with a flat surface
lin. in diameter tofacilitate the mounting of flat phosphor
crystals in direct contact with the surface ; and 10
electrostatically focused multiplying stages.

The relatively large cathode arca permits very cfficient
collection of light from cxcited phosphor crystals,
such as are employed in scintillation counters.

A technical bulletin on the 6199 can be supplicd on
request to RCA Photopbone Ltd., 36, Woodstock Grove,
London, W.12.

MULLARD VALVE DATA

'PHE popular wall ¢hart and pocket book has been

brought completely up to date and now includes
data for germanium crystals and the rew rectangulur
picture tubes MW36-22 and MW36-24.

The distinguishing feature of this year’s wall churt is
the new yellow cover designed by Ronald Ingles,
M.S.ILA.  Finished In a heavy high-gloss varmish, the
cover will withstand the most constant handling and yet
remain as conspicuous as ever.

Other Muilard innovations of previous years, such as
the *“ step ladder ” presentation of the title pages and the
metal hanger inset in the spiral binding, have, of course,
been retained.

Other contents of this year's wall chart are shown
under the following headings: List Prices; Base
Diagrams ; Battery Types; Series Opcrated Types ;
4-Volt Types; 6.3-Volt Tvpes; Television Tubes;
Stabilisers ;  Germanium Crystals ;  Flash  Tubes ;
Photo-cells ;  Substitutions for Non-current Mullard
Valves ; Direct Equivalents ; Near Equivalents.

Mullgrd Valve Data is again available in pocket booklet
form. Like the wall chart, this year’s edition of the
pocket book has a bright vellow cover.
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A BEGINNERS RECEIVER

AN EASILY-BUILT SUPERHET CIRCUIT, UTILISING AN EX-GOVERNMENT UNIT—R3170A

By B. L

T is generally agreed that at and beyond the fringe
arcus a superhet is more desirable than the straight
receiver by rcason of its signal-getting properties.

Unfortunately, there are very few superhet circuits which
have been designed for the home constructor ; it is hoped
that the details given herc will enable even the novice
to enjov the advantages of this type of circuit.

The sct comprises a sound and vision receiver complete
with power pack, built together on a single chassis.
1 is. therefore, entirely self-contained, and can be used
with any form of timebase and CRT.  The details given
here are for a sound and vision receiver only ; it is hoped
at a later date to produce data for (1) a timebasc and
CRT network for an clectrostatic tube (VCR97) complete
with power supplics on a single chassis ; (2) a timebase
and CRT network for an electromagnetic tube (standard
type) complete with power supplies on a single chassis.
The completed televisor, whether using VCR97 or normal
magnetic tube, will, therefore, occupy two self-contained
chassis.

The receiver unit can be operated either horizontally
or vertically and can, therefore, be accommodated in a
prefabricated cabinet of the types which arc available
to the amatcur constructor.

As the unit is complete in itself it can be used in
conjunction with any timebase and CRT unit which the
reader may have. _

The basis of the receiver is an ex-Government unit—
the R3170A. but dont let that fact put you off ; as you
will see from the photographs. the appearance of the
chassis is quitc pleasing. Morcover, really detailed
instructions arc given so that the novice need not hesitate
to tackle the job.  The more advanced constructor who
can quite happily wire up directly from a theoretical
diagram is advised which parts of the data he can skip !

We arc all interested in costs these days, but the author
is not going to fall into the trap of giving a detailed price
list ; the cost of various components rises and falls with
cach issue of PRACTICAL TELEVISION, due to the fluctuating
supplics, and this
is particularly
true  where cx-
Government  ap-
puaratus is used.
Suftice it to say
that  this com-
bined vision and
sound unit can be
built for round
about £10 and
the clectrostatic
tube  unit  for
about another
£10, making £20
inall. If a mag-
neti¢ tube is used,
then the cost will
be a total of £30-
£35.

In order to
assist the con-
structor two lists

Morley

of components have been made ; onc is the shopping list
and will enable the current cost to be casily assessed and
at the same time provide an easy reference table, and
the other is a complete list of components and values.

There is no difticulty in obtaining the R3170A, which
is available from several regular advertisers in this
journal.

Although some of the coils must be home-made, they
are very simple to construct, detailed instructions being
given,

Provided the data is carefully followed, there should
be no difficulty in aligning the receiver without the aid
of a signal generator ; the vision 1.F.s need no alignment
as this has been arranged in the unit ; the bandwidth
has been given as 4 Mc’'s.—under test the unit enabled
the 2.5 Mg/s. lines to be resolved 80 miles from Sutton
Coldficld, which is more than sufficient for long-distance
reception. For thosc Juckier people nearer the
transmitter there is no reason why this cannot be
improved upon.

The R3170A

This is the unit on which the complete visien and
sound recciver is based. [t is a hundsome job with a
very neat fayout and contained in a chassis which
measures 73in. by 83in. by 19in. overall. Fig. | shows
a view of the luyout.

The valves. supplied with the unit are as follows —
8 of EF350 (red Sylvania type), 2 of CVea (EC34), | of
VRIIT(EC32), 1of VUILL (HVR2). 1 ol YU3IY (MU 14),
2 of VR92(EA50) and 1 of CVI138.

A gzencral view of the chassis

after conversion. A view of

the control panel (front) may
be seen on page 461.

L4
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Neither the VU111 nor the CV118 s used in the
moditied version, though the former valve can be uscd
as an EHT rectitier for the VCR97 tube.

An LF. scction at 30 Mc/s. is incorporated, and this
portion is used for the vision scction.

without having to get up from one’s chair to adjust the
contrast controf.

A manual control is provided to vary the oscillator
frequency within certain limits ; this enables any fre-
quency drift due to heating effects to be counteracted

Fig. 1.—General view of the unit as purchased.

Special Features

The compléted receiver incorporates several unique
featurcs in order to increase its efficiency at extreme
ranges.

Variable video coupling is incorporated so that the
balance between quality and quantity of the signal
can be manually adjusted. A local-distance switch is
fitted on the sound section, and the contrast control is
supplemented by a jack so that an armchair control can
be used. By this mecthod fading can be counteracted
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Aerial ——
socket Coax. Jo L/
7o link (Fig. 4)
\9/

> ¢ SKQ
A VRo/!
- CRF
= < Qam

Chassis, Earth

LI+

Fig. 3.—Thc pre-amplifier stage. Coil-winding data
wiill be given next month.

Jo serial
socket

or
pre-amp.

o i da

T

iHrad

~

r',
C/Tpé

[ Chassis
; LT+
Fig. 4.—The first two R.F. stages.
RI—150 2 C1—500 pF. C6- 500 pF.
R2- 8.2 0 Tw C2--100 pF. C7—100 pF.
R3—100 2 W C3—500 pF.
R4 22KQ C4—100 pF. VI—EF50 (VRO1).
C5—100 pF. V2 EC54 (CV66).

CHI, 2—Sec text,

and also enables a greater gain to be obtained on the
vision channel on those nights when reception s
particularly - weak.

Fig. 2 shows a view of the top of the converted chassis.
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The Circuit

So that tne circuit can be followed easily even by
the novice, it has been divided into six sections. They
are the pre-amplifier (only required at extreme distancces),
the R.F. stages, the oscillator, the vision section, the
sound section and the power pack. .
The Pre-amplifier

This has been frecly adapted from that given for
the ** Argus ”’ in the August issuc of PRACTICAL TELE-
VISION, because of its compactness ; it fits into the only
space which is available for a pre-amplifier. -

It may be found that the pre-amp. is notl neccssary
except in the very remote areas, and the constructor is
advised to leave this section until he has tried out the
receiver without its aid. If it is then found that extra
gain is required the pre-amp. can be constructed and
fitted in position. :

The circuit is quite straightforward and needs no
explanation beyond the arrangement of the cathode
circuit. (Fig. 3.) It will be scen that a 5 K2 variable
resistor is used in this position and forms a pre-set gain
control ; one of thc ex-Government pre-set potenti-
ometers can be used in this position. The control is fitted
on the front panel. RPI provides a small degree of
negative feedback to assist in counteracting the detuning
effect of the gain control.

The valve used is a .

cathode from the anode of the EF50 and the output is
taken directly to the mixer valve.

L3 is the neutralising Coil for VI and will be found
quite casy to adjust.

]
The Oscillator

The circuit is shown in Fig. 5. It employs the existing
‘VR137 though the circuit is diflerent from that used in
the original unit. L5 is existing and can be used as
it is, for Wenvoe and Sutton Coldfield ; for the other
channels it is better to wind a new coil.

Tuning is effected by the 0-30 pF condenser CI10,
which is actually a Pye "airspaced concentric type
removed from another part of the unit.

Cil forms a vernicr control over the frequency of the
oscillator to give the facility mentioned in an earlier
paragraph. It is an airspaced variable condenser which
is removed from the sub-chassis and fitted in this new
position.

The output from the oscillator is taken to the grid
of the mixer valve via a 2 pF condenser. It is important
that this valuc is adhered to or trouble may be experienced
in aligning the receiver.,

The Vision Scetion
This scction- includes the mixer valve, L.F. stages
detector and Video output valve. Fig. 6, shows the circuit.

Mazda 6FI12.

Twenty-two  s.w. g.
wire is used for the coils
and for the wiring.

The R.F. Section

The circuit i shown
in Fig. 4, and has been
freely adapted from the
excellent circuit given
by A. Thomson in the .
November issuc of
PrAacTICAL TELEVISION,
The reason why this
circuit was used is that
it has becn found very
easy lto set up and the
novice should cxperi-
ence no difficulty with
it ; also it makes use
of one of the CV66’s
which is alreacy in the
unit.

V1 is an EF50 with
screcned grid, sup-
pressor grid and anode
strapped together to
form a triodc and used
in a neutralised triode
circuit.

V2 is the CV66
(EC54), a valve especi-
ally designed for
operation as a
grounded-grid triode.
As will be seen, the
grid (which is actually
brought out to four
pins at the valve base)
is , taken directly to

Local
oisiant

, Soun?’ output:

“Pieture tone
U REGam
(if pré ~amp.fitted, )

carth ; the input to the
valve is made via the

Fig. 2.—View of the f.ront ramel with all items identified.
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The output from V2 in the R.F. scction is fed to the
grid of the mixer V4 ; the output of the oscillator is also
fed into the grid. At the anode of the mixer will appear
the vision signal at a frequency of 30.75 Mc/s and the
sound signal at a frequency of 34.25 Mc/s.

The vision signal is transferred to the first LF. valve,
VS5 via the transformer L7, 8. The sound signal is
taken from L7 by means of the small coupling coil
L7 (a).

Output from V5 is fed via the transformcr L9, 10 to
V6 and from here to the Jast 1LF. valve V7 via the trans-
former L11. 12. ’

from LI3, 14 the signal is passed to the detector V8,
which is shown connected in the diagram for grid
modulation.  For cathode modulation the anode and
cathodc of the EA50 must be reversed.

The video signal is passed to the video output valve V9
which has a correcting choke L17 in its anodc circuit.
The output shown in the diagram is for grid modulation
and can be fed directly into a timebase which calers for
this form of circuit ; this output could be fed directly
into the input of the ™ Argus ™ timebasc, for example.

1t will be noted that the decoupling of the cathode is
controiled by the switch S1 which varics the valuc of
capacitance across the bias resistor.  The greater the
value of this capacitance then the greater will be the gain
of the valve though the quality of the picture will be
reduced as the correcting cffect (duc to negative feed-
back across the cathodc resistor) becomes reduced.

The actual sctting of the switch is onc for personal
choice and on nights when the signal strength is good,
then the minimum position is suggested as being the best.

No spot limiter circuit is shown in the circuit because
use of a small tube such as the VCRY7 does not really
justify the use of such a device. The usual method of
supplying EHT from a mains transformer for this type
of tube means that the regulation of the supply is quite
good and onc does not get the defocusing cffect on

interference spots such as is so pronounced with flyback
EHT.

Where: it is desired to employ cathode modulation, the
circuit must be modificd slightly. As this is now the

1 3 HT+Line
R9 .
LS
s .
-
To grid
7
mixer
——
ci4
‘cur
RS
Chassis
=._L.—_= LT+
Fig. 5.—Thc oscillator stage.
C8—100 pF
R5—100 K 2 C9—8 pF
R6—10 K {2 C10—0.30 pF
R7—100 2 fw CI11—0.45 pF > approx
R8—4.7 K C12—500 p¥
R9—47 K 2 C13—500 pF
Cl14—2 pF

.
genceral method of feeding clectromagnetic tubes, the new
circuit arrangement (given in Fig. 7) includes a spot
limiter. It should bc noted that the anode and cathode
of the detector valve must be reversed and the bias
resistor of V9 must be increased.

. . (To be continued)

ONE R3170A UNIT
Four tin. coil forms with iron-dust corcs.
One International Octal valveholder.

OSCILLATOR SECTION
One 100 22, onc 150_£ }-watt resistors.
Two 500 pk, onc 100 pF, one 2 pF condensers.

V2 CIRCUIT
One 22 K 2, one 100 2 }-watt resistors.
‘Three 500 pk condensers.

VISION CIRCUIT

One 0.01 #F (350 volts wkg. min.).

One 8 #I' Dubiticr Drilitic 500 volts.

One jack for remote contrast control if
required,

One 5 K 22 potentiometer, ditto.

Additional items if cathode modulation used
(see text). .

One each of 4.7 K 2, 150 & (}-watt) and
5.6 K ¢, 27 K 2 (1 watt).

150 K © potentiometer, B.T.H. crystal diode
type CG6.

SOUND RECEIVER
Resistors : Three 1 K 2, two 180 22, two
33 K &, two I M £, one 3 M {2 {or one
1 M 2 plus one 2 M 2), two 470 K 2 (all
}-watt), One 500 K 2 with switch ; one
4-point tag strip, onc 6V6 ; one EEF39.
One B.T.H. crystal diode type CG6. 0

COMPLETE SHOPPING LIST

~ : (This comprises all components which have to be bought)

Condensers : Four 500 pF, onc 100 pF, one

<33 (or 35) pl (can be one 25 pI and one
10 pk,in paratlel), one 300 pF.

250 volt wkg. : 0.1 «F, 0.01 «F, 0.05 .F.

25 volt wkg. : 25 #F, 50 »F Dubilier Drilitic.

500 volt wkg. : 8 uF,

One loudspeaker transformer to suit loud-
speaker with pentode output.

POWER SUPPLY

One transformer. Outputs : 6.3 volt 4.5

¢ amp., 5 velt 3 amp, 350-0-350 150 mA,
half-shrouded dropthrough. (Availabte
Clydesdale Supply Co.) i

One smoothing choke type W/B 104 W.E.R.C.
150 mA. (Clydesdai¢ Supply Co.)

One reservoir and  sinoothing  condenser,
16- 16 ;I¢ 500 volts (Hunts).

If VU39A used : One } 2 3 watt resistor
(see text).

If 5U4G used : One International
valveholder ; onc SUJ4G valve.

One resistor 350 2, 10 watts minimum,

PRE-AMPLIFIER
One 61712 valve.
One BRG valveholder.
Two lin. diameter coil forms with iron core.
Three 500 pI° condensers.
One 47K 01, .
One 4.7 gz_f-watt resistors.

One 5 K £ potentiomceter.

Octal
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THE T.V. CHASSIS. This incorporates
a 15in. Cossor tube and has all the latest
features of interference suppression, fly-
back E.H(T., etc., etc. Total cost of this,
complete with tube, should not exceed £35.
THE RADIO UNIT, A 3-station pre-set
superhet with special attention to quality
is, we think, the best for the ** Console.”
Such a set is being designed and will not
cost more than £8.10.0.

THE RADIOGRAM UNIT. The [atest
3-speed Collaro or Garrard autochanger
will fit in the top. Cost about £15.
THE CABINET, This handsome corner

o~

) THE ELPREQ

made. We are having it redesigned so
that it can be supplied flat for you to screw
together. It will be polished, but we feel
certain that if you scratch it a little whilst
assembling you can get it touched up or
repolished by a local man. We have not
an actual costing, but are told that it should
not be more than £18.

OUR PLAN. As soon as we are ready
to send out the parts we will ask you to
forward €12.10.0, upon receipt of which
we will send you parts for the Televisor

e *ae tes |953 i A g i
CATALOGUE |

New enlarged edition

in preparation. Ensure

receiving your copy by

sending 1/6 now. Re-

funded on first order v
of 29/- or over.

CORONATION CONSOLE

A combined Radio, Radiogram and 1Sin. Televisor valued at a shop price of £309-£40) can be yours for about £75 if you adopt our plan.

At the time of writing this page, the final detsils of design have not been completed but are sufficiently advanced to enabie
us to give approximate prices.

fitting piece {(47in. wide, 3lin. deep to the
corner, and 50in. high) has actually been

section. From then on you send us 30/
every week and we will send you other
sections in the following order : Radio and
Audio Chassis, Cabinet, and finally Record
Changer unit.

WHAT TO DO FIRST. Constructors’
envelopes will be ready early in March, so
first send 7/6 for one of these. Upon
receipt you can study it, and we fee! sure
that you will want to make the ‘* Console,"’
but the data will be on 7 days’ approval and
if you wish you can return it within this
period. and providing it is received in clean
condition 7/- will be refunded to you.

ELECTRONIC PRECISION EQUIPMENT LTD.

Post Order, please, to our New Warehouse :—

ELPREQ HOUSE (Dept. 5), HIGH ST.,
WEALDSTONE, MIDDX.

Personal shoppers must, however, continue to

call at :—

42-46, WINDMILL HILL, RUISLIP,

MIDDX.

Phone : RUISLIP 5780)
(Half-day Wednesday)

152-153, FLEET STREET, E.C4
Phaene : CENTRAL 2833)

{Half-day Saturday)
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BUILDING THE *‘“ ARGUS”?
Thousands of enthusiasts are building the Practical Televislon * Argus ™ Televisor. Why not YOU ? Full constructional
details with Blue Print sent for only 2.9 post paid. All components available ex stock, as follows:
MAINS TR, \\‘cl“()l{\ll I( ELEU lROL\Tl(S PENTODFE ()U'l‘l'U'l‘ TRANS-
425-0-425v, 200ma., 6.3v. 3v 4a., 8mld. 450v. . 28 - FORMER o 5/~
5v. 3 a. (Postage 16) .. 50~ 8x Birérd[«i\")g s 49 RDF1 RECEIVER
: ; ; § 50v." - .
hlitll)"? .lr‘“l\““’“‘" ik FOR 18 % Mol (hetie @ ;6 The unit reviewed in the October
25007, 5ma., 2-0-”v Lia.. 2_0 2v 2a 50mid. 12v. 18 @and November issues of thisiournal
(post 16 o 378 TRIMMERS 0-30p[, 4. for conversion into a Televisor
COIL FORMERS W giving SOUND AND VISION ON
CHOKE “n : ) 100, THE'ONE CILASSIS.  Complete
5h., m(]m:: (postage 1/-) . 6 - - - - J with 14 valves as follows: 5 of SP61,
- U AKERS (loss trans) 2of P61, 3 of EAS0, and 1 each CV63,
VALY ain Rola 16'6 . .. 8in. Plessey 17 6 y 1 .
EF50 (VRQI) (Postage 16 speake EB31, EC32, 5Z4G. also a complete
G TRY (PSS TSI AT ) reprint of %he above roview (car-
E‘é%‘“\'R“‘“ Paious TV rox Fles. and mow % ;la‘e eti."\)‘ |. N Ve 1{9‘7 e
® various roubles. and how to N LIS ORVC
EF3% (VRSE) cure them. Profusely illustrated TUBE Fivst grade oil-filled (post-
$P61 (VRE3)
BA (VR,QE with photographs taken from a age, 2-) .. ONLY 25/-
BEDQLiny Televisor Screen. Post pald ONLY 5.3 ° 1 ivisR R, 311
¥ ()El',.\'l IOME l\l,.\l’l*?Sl\ E TELEV ’Isl A further supply of the very popu-
Less switch The 48-page hook which gives details lar unit we sold out of a few month:
With switch .., of TV ¢onstr ucblonfrom various ex- A e
VALVE "OL'"' RS GoyeyRadariln Post pd. ONLY 279 %a?/m" aeguilglmci éexﬁ;cms Power
1.0, or M,0. 6a. TRAN ""“" RS Pack for 180-240 volts, Is tremen-
BIG . 10d. Manufactured to our specifications dously powerful, employing 7 LF.
Diode e e 6d. ia:?i’mé?}g guaranteed. ~ Normal SE{:;ES of lg me s vlvblth 4} me's bgnd;
RESISTORS width, an a3 valves : O
o RS ga, imveoamv. moma. 63v. 6 . VRES, 4 of VR92. 2 of VRIZ. and 1
iw : : 54, 83v.6a, 5v.da. 0-24- 63v.92. ONLY 7208 eacn VRIZ' Pol, 5z4. and Y63
tw. i @ am i 3’1:;0v5-0 %50V 160ma 6.3v. a()\'?\' a6 ;jMaW ic Eve.' I'L] e\;zl)len:, 'Ecl)\ v/
OW. i e e e 9L ?.)ov O-oR5¢. 100ma.. B.3v. Ga.. 5v g ition (carriage etc.. ) 7
I5w.. 2.5k. e e e 2. ONLY 3826 RF UNITS 26 & 27
CONDENSERS All above ‘are fully shrouded. up- As recommended in last month's
Mica and Silver Mica ... 6d. right mounting. issue for Long Distance TV Recep-
Tubulars— Umver al Mounting : 350v.-0-350v. tion in conjunction with the R1355.
mfd. . o oo @ 91'- 20ma., 0-4-6.3v. 4 a., and 0- 4-0\'“2a‘ B Arle va%%bly u:‘neldE%ng e?moyzs
Olmfd. .. o 9. valves 54 an 5! vpe
.05mifd. ... o 9d.  5.5kV. EH.T. with 2 winding: or 2v covers 65-50 mc/s (3-8 metres), and
005med. . . e e e O o 728 Type 27 covers 804* me's (3.5-5
Hmld., 2 “E.HT. with 4y, la 0\ 82,6 metres). BR NEW IN
.03mfd, 2.5kv. ... 2'8 PLFASE ADD 16 POS TAGE FOR MAKERS' C‘\RT()Nb .each O\I Y 59/8
Amld, 2.5kv. .- 4'8 EACH TRANSFORME (postage, etc., 2-)
Cash with order, please, and prmt name and oddress clearly.
U.E.l. CORPN., THE RADIO CORNER, 138, Gray’s Inn Road, London, W.C.I (Phone TERminus 7937)
Open until 1 pan. Saturdays, we are 2 mins. from igh Holborn (Chancery Lane station), 5 mins. by bus from King's Cross.

— CLYDESDALE

Bargains in Ex-Services Radio and Electronic Equipment

YICATOR
T l’ll 6Il

R3170A Receiver Unit.

ASK FOR CARRIAGE
No. DI;H492 £4/ I 2/6 PAID
K3601 Receiver Unit.

ASK FOR CARRIAGE
No. D/H493 £4/|2/6 PAID
5 CILCATHODE RAY TURE
ASK FOR 35/_ POST
No. D H529 PAID

INDICATOR UNIT TYPE 62
in Maker's original tcase

1A AMPLI-
FIER UNIT R.1355.

ak ASK FOR £5/9/6 CARRIAGE | The popular T.V. Sound and'or Vision
original ¢ Asv No. D H5326 PAID g&‘a‘& %/1}( stages. 10 valves 8 VR65 (SPS61),
Containing a VCROT Cathoderay Tube, A 8("1‘20;}7‘?36 ey Jgodm:::é!&ﬁe.
withe mu-metal screen, 4 VRS1s (EIG0), | A1s0 available, used. good condition IN ORIGINAL : 2
3 VRA4s (KB34), various w.w. pots, switches, K FOR CARRIAGEH y CA\SE 47/6 ‘\RR[AGF
H.V. Conds,. Resistors, etc., built in metal ASKD ah 79/6 e s ASK FOR No. DE
chassis 1o fit into metal hox 18 x 8} x 7iin. | No. D E 7t g 2nd Grade, in I‘xans:c Case. 428 Carr. Pa.id.

All controls are hrought to front panel
heside viewing screen.

ASK FOR £4/9/6

No. D'ETT7

3rd Grade. loose stored, 35/- Carr. Paid.
INDICATOR UNIT TYPE 62\
Used. Good Condition.

ASK FOR CARRIAGE
No K D'H868 £7/|9/6 PAID

CARRIAGE

e TRANS
E.H.T. 55'-, 57 6, 59
Mains (Morley), 55'-.

‘ORMERS

, or 65'- each.
"(Argus), 69/6 cach.

INDICATOR UNIT TYPE 6A
in Transit Case

DATA FOR US1 SERVICK UNITS 3
NEW 192-PAGE CATALOGUE

ASK FOR £4/9/6 CARRIAGE | REPRINTS FROM PRACTICAL TELE-
No. D H887 PAID | VISION "—Article by B. L. Morley using Now in the press.
Indicator Type 62 1'8 Price 1/6 (credited on first purchase of
BOOKS ON TELEVISION * (Components Price List {ree on requcst.) 10.- or over).

Television Explained (Iliffed
The Television Receiver Practice......... 53
Inexpensive Televizion (No. 4) (S. W, Preszs/)8

Order direct from :
CLYDESDALE SUPPLY co.,LTD.
2 Bridge Street, Glasgow, C.5. *Phane : SOUTH 2706/9

T.V. Fault Finding (No. 5) (S.W. Press) 53 Visit our Branches in Scotland, England and N. Irefand

« Argus” T.V. Recciver Blueorint (PT) 26 | &
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N home-constructed television receivers it is most
usual for 'a mixer stage to consist of a pentode
with a separate triode (or strapped pentode) oscil-

Jator. Such a system is much preferable to a single valve
arrangement employing a triode-hexode of the 6K8
class, but circuits using double-triode valves are not
often encountered. -

A triode frequency-changer is better than a pentode
because it has a lower noise figure, and, 1n many cases,
a higher conversion gain is obtained. A typical circuit
of a mixer-oscillator of this type is shown in Fig. I, and a
valve of the 12AT7 class is considered to be employed.
The left-hand tgiode forms the actual mixer, and this
section is biased by resistance R;, by-passed to earth
with C,. The input signal appears across the tuned
circuit L, either digectly from the aerial or, more com-
monly, from the anode circuit of an R.F. amplifier
stage, The anode load of the mixer consists of a damped
tuned circuit L, and this is resonant at the intermediate
frequency ; lhisl winding may well be the primary of a
coupled-circuit tgansformer, the secondary of which would
be tuned and damped to provide the requisite pass~
band.

The right-hand triode of the circuit is the oscillator,
and is shown as a Hartley, although variations arec many
in the actual possible designs. The frequency of the
tuned circuit LyCy is adjusted so that it is tuned above
(or below) the input signal frequency by the LF. It is
usual to tune below the signal frequency to assist in
obtaining more| stable opcration.

Oscillator Voltage

The oscillator| voltage is coupled to the grid of the
mixer by condenser C,, but in a valve having a common
cathode (such as thie 6J6) coupling can take place across
the cathode load. Mixing results because of the non-
lincar characteristic of the grid-voltage/anode-current
relationship, which is brought about by the biasing
voltage across R;. This is arranged to bias the valve
back close to cut-off.

The efficiency of such a mixer depends upon the ampli-
tude of the oscillator voltage at the mixer grid. the L.F.
output increasing as the oscillatory voltage increases.
Suitable design values for the various components will
now be calculated, together with an outline of the mcthod
for 'seuing the oséillator amplitude.

Design Values
 Consider Fig.I'Z. This is the I,/V, characteristic
for the mixer section of the valve for a particular value
of anode current. Let the cut-off bias-voltage.be —V,

Ziges Laom a

3.—DOUBLE-TRIODE MIXERS

and let the anode current at zero grid voltage be I,
If now the valve is normally biased just to cut-off and
the oscillator voltage is adjusted so that the peak input
just causes an anode current of I, to flow, then the
average current over a half-period is—

=%{[_10. sin 0. do

‘lave

1 T
= o [[u(—cos 0)]0
—_— lo
. T
The value of the cathode resistance R, should there-
fore be. .
Vv
R, = Y& — 7 Ve
])IVE '0 -

If the valve used is a 12AT7, therefore, working with

Grid ° 5
current
; mater

kig. 1.—The basic double-triode mixer circuit fromn which
design values are calculated.

an anode supply of 200 volts, the maker’s figures give
an anode current of 22 mA with zero bias. The grid
cut-off voltage is about —6 volts. From the above
cquation, then,

1,
R, = = 000

6%—X22 = 860 ohms, 1
say 820 ohms to take a preferred value.
.Further, the anode current (D.C.) is
o ool 22 % 103

N e e . om =

= 7 mA
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and the R.M.S. value of the oscillator vollage is—
Vose = 0707V, = 4.25 volts.

Conversion Gain

The conversion gain of a triode operating cssentially
close to cut-off is given by the equation :

RV,
7 (R - Ry
where V;¢ is the LF. voltage decveloped. R is the anode
toad impedance, V js the signal voltage, and R and pt
have their usual meanings. i

The 12AT7 operating under the previous conditions
has a R, of 9,800 ohms, and a g of 55. If the anode
load impedance is 2,500 ohms. thercfore, the conversion
gain will be

Vig =

Vi 55 X 2.500

Ve (2,500 + 9,800)

which, is a typical figure.
The value of C,, the coupling condenser from the

= 3.5

H.T+220V.
70 Vision
(F Grid 10K
sz e 20pF
7o Sound
F 1 <4
Yoy
1000F L3z
From
RE
Anode
47
KN

..,”l

Fig. 3.—A practical'mixcr circuit.

oscillator to the mixer grids, has not been mentioned.
This depends upon the amplitude of the oscillator voltage,
the amplitude required at  the mixer grid, and the
effective input capacity C; of the mixer. The value
is given by the cquation

March, 1953
ol '
C, = {Vx} 1 (approx.)
\vosc :
where Vi, is the voltage across C, and V. is the
la
b—y
Fig. 2.—This is the oper-
ating characteristic of the
triode mixer section.
-9 T o +w

~Vc
oscillator amplitude. Thus. if C;=10pF, V=15 volis,
and V,,.=4.25 volts as obtained above, '

c, _ Joxiao: o
P T35 1 28
= 4 pF

The oscillator amplitude Vi can be readily determined
by mecasuring the change in grid current through the
grid resistance R that occurs when the valve passes
from a non-oscillating condition to an oscillating con-
dition. In general, the grid current is so small when the
valve is not oscillating that it can be ignored, and a
measurc of the normal oscitlating current is sufficient.
The grid current in microamperes, multiplied by the
value'of R, in megohms gives a figure which is roughly
80 per cent. of the osciltator amplitude.  Thus, with
a valuc for R, of 47 k22 (0.047 M), the current must
be about 250 » amps to give the above required ampli-
tudec of 15 volts.  The amplitude actually obtained
depends largely upon the coil Ly and cspecially upon its
diameter. as well as upon the value of C,. This condenser
should not be too large. howcver, and a maximum of
20 pF is a uscful design tigure. The coil should be
wound with 20—22 gauge cnamclled wire on a half-
inch former amd tuned to, cover the required frequency
band. Adjustment of C, will then set the grid current
to the approximate value required.

A complete circuit with component values is given in
Fig. 3, together with a method of coupling off the sound.
An alternative circuit using a 636 (ECC91) was described
by the author in the July issuc of PRACTICAL TELEVISION

for 1951

\

New Ground Radar Trainer

THE production design of an entirely new type of

ground radar trainer designed by the Ministry of
Civil Aviation is now being devcloped by Marconi's
Wircless Telegraph Co., Ltd.. and manufacture will
shortly begin. First models will be ready for dclivery
to Commonwealth and other overscas countrics by the
end of 1953.

Stations within rangc of a busy air route can usc as
targets civil or military aircruft flying on normal dutics.
In quicter arcas special aircraft have to be lown—when
weather permits—ofien for hours at a time, This new
trainer by eliminating the necd for special target aircraft
is cconomical in men, machines and cxpensc.

The trainer, by clectro-mechanical mcthods, simulates

the echoes reccived from genuine target aircraft, i.c., it
provides synthetic responses on a radar scrcen—plan
position (PPl) display—identicalt with thosc rcflected
from aircraft within range. It is therefore possible to
“fly ™ two U aircraft ”* targets independently at once.

As this trainer is capable of being integrated into any
cxisting radar system. it is possible for service training
purposes to treat real ‘plancs as ‘" tactical targets,”

Though cach traincr is supplied with one unit of two
cchoes, it is also designed so that there may be as many
as 12 units, i.c., 24 " aircraft.”

The aircraft may be sct by the instructor to fly in any
direction with spceds from 150 to 600 knots. The
maximum- range is 200 nautical miles, the minimum 2
nautical miles at airspeeds of 150-200 knots, and
5 nautical miles at 210-600 knots.
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WITH

. WIDEST RANGg
x SOLDER TWice

SOLDERGUNS

TYPE 21

Type 81 WS- Trpe7l ==—\\1
OFF - STRAIGHT EASY - GRIP HANDLE
PERFECT CONTROL - QUICKER HEAT-
UP » LOCALISED HEAT * LOW CURRENT
CONSUMPTION o MAINTAINS GCORRECT
HEAT + MODELS FOR EVERY PURPOSE

SUIT Fyepy NEED
AST AT FaR LESS €©

The Wolf Type 5}

modern assembly.

Y OBTAINABLE

i Type 32
—

e Type 42
For all who, fo

prefer the
type handle.

" WolfF

r special reasons,
conventional straight-
\dentical as regards
d bits to Wolf Solder-

Soldergun  with its lements an

trigger-feed action is -~ :uens but with round hard wooden
,

indispensable to  all handte with heat-deflecting skirt.

FROM ALL HIGH.CLASS STOCKISTS AND IRONMONGERS
WOLF ELECTRIC TOOLS LTD.,, PIONEER WORKS, HANGER LANE, LONDON,

‘W.5. TEL. PERIVALE 5631-4

Post Terms C.W.0. or C.0.D. No.

sats. untit 1 p.m.

DROP THROUGH
...14.11

Midgeb type, 213
250—0250v100ma 0-4-6.3v ¢

250—’)-250v100ma 63v6a5via, for
R1355 Conversicn

300-0-300 v 100 ma, 8.3 v-iv1a, C.T.
0—45v3a .. 25
350-0-350 v 70 Ta, 5.3v2a, 5vaa 18
350-0-350 v 100 ma, 6.3 v-4 v 4 a, C.F.,
0-1-5v3a .. .25
350<0—&SOv1u0ma.6Jv4a 5via 33

250v160ma..63v6&.63v3a.

350-0-350v%0ma.643v63.4v83.
0-26 v 2 a, 4 v3a, for Electronic
Em;meenng Televisor .87.6
425:0-425 v 200 ma. 6.3 v 4 a, C.T. 6.3 v
4 a, C.T.. 5 v 3 a, suitable Argus
Televisor, e .51
l-llx\\lFVT lRw\\Sl‘OR\ll-R\
1 with 200-250 v 50 c/s Primaries ;

@®
L-1=-] «:coro

63\

2a, 7/6; 0-463v2a.79; 12vla, 711
6,3‘13&. 8/11: 63v6a, 179 0-245—(73v
A4a 17/9 : 12VSa or2avisa .. 178

CHARGER TRANSFORMERS
All with 200-250250 v 50 c¢.s Primaries :

RADIO SUPPLY CO.

€.0.D. under £1.
up to £1 ; from £1 to £3 add 1/6 ; over £3 post free. Open to eallers 8 a.m. te 5.30 p.m,
S.A.E. with enquiries, please,

Postage 1/- charged on orders

Full tist, 5d.; 'Frade List, 5d.

R.S.C. MAINS TRANSFORMERS (su.tiiiteen

Interleaved and Impregnated.
FOP SHROUDED,

Primaries 200-230-250 v 50 ¢/s Screcned. ®

0-9-15v1.5a.13'8 ; 0—9—55v3a.16,9 0»9-21459‘1

6a, 229 0-4-61524 -+
S3MO0° l‘l"N(- CHOKES
250 ma 8-10 h 50 ohms ... ... 18/9
200 ma 5 h 50 ohms Potted .. 98
150 ma 10 h 220 ohms Potted . ... 10/9
100 ma 10 h 200 ohms 0 . 76
90 ma 8 h 100 ochms . 59
80 ma 10 h 350 ohms o 5'6
50 ma 50 h 1.250 ohms Potted 811
OUTPUT TRANSFORMERS
Standard Pentode, 5, to o ms 49
Standard Pentode, 8,000 to 3 o! 4/
Pugh-Pull 10-12 watts 6Vg Lo 3 or 15
ohms .18/9
Push-Pull 10-i2 watts to match, 6V8
etc., to 3-5-8 or 15 nhms .16/9
Push-Pull 15 watts to match 6]46
elc., to Jor 15 ohms Speaker ..22/9

BATTERY SET- CONVERTER KIT.
All parts for converting any type of Battery
Receiver to A.C. mains 200-250 v 30 cfs.
Supplies 120 v 90 v or 60 v at 40 ma. Fully
smoothed and fully smoothed L.T. of 2 v
or at 1 a. Price, including circuit, 478,

BATFERY CHARGER KITS.—For mains
inout, 200-250 v 50 ¢ . To charge 6 v Acc. at
1 amp, 19/11 : to charge 6 v or 12 v Acc. at
2 amps, 29,6 : to charge 6 v or 12 v Acc. at
4 amps, 45/-. Above consist cf transformer,
F.W. Rectifier, Fuse, Fuscholder, Steel Case,
and Circuijt.

SPECIAL OFFERS.—Mains Trans.. Midget
type, 21-3-24in. Primary 220/240 v. Secs.
250-0-260 v 60 ma, 6.3 v 2.5 a, 10/9 ;  Small
fil. irans. 220-240 v input. 6.3 v 1.5 a outout,

5'9 . Auto Trans. 50 watts, 0-110-200-210-230-
250 v with sep. 6.3v 1.5a, 4/9.

19, WELLINGTON ST., LEEDS, 1.

P.M. SPEAKERS. — All 2-3 ohms 5in.
ELAC, 13/8; 5in. Goodmans, 14/ ; 6{in.
ELAC, 15/8: 8in. Plessey, 15/9: 10in.
Plessey, 18.11 ; 10in. Rola, 31/-.

M.E. SPEAI\I‘RG (2—3 ohms). 6in. R/ola,
700 ohm Fi 12/9 ; 2in. R. 600 o

Field, 12/9 ; lOIn R.A.. 600 chm Field, 23/9

EX-GOVT. CONDENSERS.—Block Paper
(Mansbridge type). 4 mfd 500 v, 1/11 : 8 mfd

500 v, 49 : Bak. Tubular, .02 mfd 5,000 v,
249. -05 mfd 3,500 v, 3/6.
NEW VALVES (Ex-Govt,)
Each Each Each
T4 11 | 6V6G  8/11 | EF39 9
1S5 -11 | 6X5GT 8/9 EF80 12/
TR5 7D8 89 EF91 11/
384 /11 | 807 0/11 | EB91 10/
5¥3G (Us0) 9D2 2/11 | KT44 5
954 /11 { KT66 11/
5U4G 106 12K7GT 10/6 | MU14
524G 16 2K8GT 11/9 P21
5G § 12Q7GT 10/6 MS/PEN 5 9
7G 6 | 128C7  6/11 | SP 19
8K7G 11 | 15D2 513 P61
6K8G  12/9 5 5/9 UCH42 10, 1
CQ7G /11 | 25A6G 10/9 Fa2 10/11
6SN7GT 11/9 GT UL4L 10/
6SL7GT 11/9 | 35Z4GT 106 | UY4l 10/
6SK7 /11 | D1 1/3 VUI20A 2/11
6SG7 8/9 | EAS0 29

SILVER MICA CONDENSERS.—5. 10, 15,
Z),?.S30355060100 120, 150, 180, 200, 230,

340, '400, 470, 500. 1,000 (.061 mfd), 2,000
fOO‘Z mfgd), 5d. each, 3/9 doz. 1 type.

VOL. CONTROLS (standard lons spindles).
All values, less switch, with S.P.
switch, 3/11 ; with D.P. switch 4/6.

ELECTROLYTICS.—Tubular 8 mfd 450 v,
111 . 16 mfd 450 v, 2/11 ; Can 8-8 mfd 450 v,
3/11 © 8-16 mid 450 v. 4/8 3 16-16- mfd 450 v,

411 5
32-32 mfd 350 v, 56 ; 32-32 mfd 450 v, 5/11 ;
16-32 mfd 350 v, 4:6 . 16-32 mfd 450 v, 211,
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OPEN TiLL 6 PM SATURDAYS

TNIS IS5 OUR
OMLY ADDRESS

(REGD.) B.H. MORRIS & C2 (RADIO) LTD.

TELEPHONES : AMBASSADOR 4033 & PADDINGTON 3271/2

IPREMIER RADIQ) [onpery

(Dept. PT) 207 - EDGWARE ROAD * LONDON » W2 {onis /5i¥As

PREMIER MAINS TRANSFORMERS
All primaries are tapped for 200-230-250 v,
mains 40-100 cycles. All primaries are
screencd. All LTs are centre tapped.
SP175R, 175-0-175. 50 mA., 4 v. @ 1 a.

v, @23a. .. 25 -
sP2508, 350~0250 80 mA s v U

1-2a.4v. @ 3-5a. .. . 25 -
SP300A. 300-0-300. 60 mA., 63v @
23a,5v.@ 2a. o . 28 -
SP300RB. 300-0-300. mmﬁ..4v @
23a.4v.@3Ha.¢v. g 1-2a. .. 25~
SP301A, 300-0-300. 120 mA., 5 v. @
23a.63v. @3-4a. .. - . 28'-
SP301B, 300-0-3(0, 120 mA.. 4 v. @
2-3a.4v. @2-3a.Av. @ 35a. .. 28
SP350A, 250-0-350, 100 mA., 5 v. @
2-3a.63v. @23a. .. .. 29 -
SP3508, 350-0-350, 100 mA.4v @
23a.4v. @2-3a.4v. 2 35a. 29’ -

mA.. 4 v

§P35 350-0-350. 15
1-2a. 1v. @23a.4v. o 853
SP375.A, 375-0-375. 2.)0m 6.3v
2-32.6.3v. @ 3-5a.5v. @ 23a. ...
SP375B. 375-0-375. 250 mA.. 4 v., @
2-3a.4v. @23a.4v. @ 36a. ..
SP501, 500-0-500. 150 MA.. 4 v. @
23a dv. @ 2-08.4v. a 2-22.4V.
@ 35a. .. oo
51'501\ 0500 mA. 5 v. (/v
-3a.6.3v. ,2~da 63\'(12-‘,& 50'-

Ny

51’425 A. 425-0-425. 200 mA.. 6.3 v. @

-3a.63v. # 35a.5v. ¢ 25a.... 676

RECTIFIERS
E.H.T. Pencil Type S.T.C.

Type K3/25 650 v. 1 mA. 47
. K3'403.2Kv. 1 mA. 6 -
.. K3453.6 Kv. 1 mA. . 82
o K3/504 Kv. 1 mA. . 88
K3/100 8 Kv. 1 mA., . 148
K3'160 12 KV 1 mA. w * . 216
H.T. 1ype S.T
Type RMI 125 v '60 mA. 48
. RM2125v. 100 mA. 5
w  RM3125 v. 125 mA. 6'-
o RM4250 v, 250 mA. 18,-
L.T. Type G.E.C. Full Wave
6v. 1 amp. 4/
12v. 1 amp. 8 -
WEYMOUTH MINIATURE I.F:
TRANSFORMERS

i%slel(c’s iron cored, permeablility tuned,

WEYMOUTH MINIATURE COIL
PACK

Covering Med. Long" short -wave bands.
Iron-cored coils. Dim Hzht. 1tin
Length 33in.. Width Z.In Splnile Tenzth,
2in. Price 19 8.

MINIATURE TUNING
CONDENSERS
2-gang. .0005> mid.. 69.

MOVING COIL METER

A super qualitv Moving Coil Meter basic
movement 2 mA. Scale dimension, 2iin.
Overall dimensions, 2!in. diam., 1ljin.
deep. Bakelite Case prolecting type. At
present scaled 1 amp. R.F. By removing
thermo couple, reversing scale and
recalibrating the meter, a high grade
test instrument with any range above the
basic F.5.D. may be built up. Price 4/9.

" AYAILABLE ONCE AGAIN!

A.C.R. I.C.R. TUBES
(DIRECT  REPLACEMENT FOR A CR 2X)
5tin screen. 4 volt Heatsr. This Electro-
static Tube is recommended as eminently
suitable for Television. 15'- plus 2/6 Pkg.,

Carr. and Ins. Data sheet supplied.

V.C.R. 97 C.R. TUBES
We are once again able to offer this famous
tube with the usual PREMIER guarantee
of a full screen picture free from cut-off.
Every tube is telcvision picture tested
belore despatch. £2/5'-, post paid.

WHITE RUBBER MASK
for 6in. tuhe,

SORBO RUBBER MASKS
Grcvchlt finish (new aspccc ratlo) e

8/6

EX-U.S.A. U.H.F. AERIAL
with untuned detector stage consisting of
VR92 valve, ctc. Brand new in carton, 5'-.

CORRECT ASPECT WHITE
RUBBER MASK
For 12in. Round or Flat-faced Tube 18/11

TERMS OF BUSINESS:—CASH WITH ORDER OR C.O.D. OVER £1.
1/6 under 40/-, unless otherwise stated.

Please add 1/- for Post Orders under 10/-,

YOUR knowledge
0 and

examinations :

T/V

C. & G. RADIO

THOSE who wish to supplement their
existing knowledge with a sound techno-
fogical background or pass qualifying
examinations, can do so by means of
1.C.S. Home Study Courses. These include
TIV TECHNOLOGY - RADIO
SERVICE ENGINEERING * RADIO
ENGINEERING - ELEMENTARY
ELECTRONICS - RADAR-
ADVANCED SHORT WAVE
RADIO and training for the following

Dept. 172C, LCOS.

71 Kingsway.,

SERVICING CERT. (RT.EB.) -
BARE. * C.&G. TELECOM-
MUNICATIONS. - C.&G. RADIO
AMATEURS - P.M.G. CERT. FOR
WIRELESS OPERATORS, etc., etc.
Students are coached until successful.
Fees are moderate and include all books
required.
GENEROUS DISCOUNT TO H.M.
FORCES.

WwW.C.2

WRITE TODAY for FREE
BOOKLET describing com-
plete facilities for the
successful study of T/V tech-
rology and Radio.

Seteenee CUT HERE XTI R Y F R TP Y
INTERNATIONAL CORRESPONDENCE SCHOOLS LTD.
D2pt. 172C, International Buildings, Kingsway, London, W.C.2

Pleasc send Booklet on subje:t.

Nam
(Block ietters please)
(AERIEES apooo000006000000000000000000000900000000EON0IEECIDITIOIIVIDITITDATIODITCATIDOTIEIITE0 o
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Makmg Sound I.F. Transformers

CONSTRUCTIONAL DETAILS AND A SUITABLE CIRCUIT

IN WHICH THEY MAY BE USED

By Gordon A. Symonds

OR those constructors who find enjoyment in
F making components which lend themselves to
home-construction, this article deals with the
making of LF. iransformers for the sound section of a
supérhet television receiver.
and' require the minimum of skill to make, but are,
nevertheless, a very efficient means of intervalve coupling.
There is, of ceurse, nothing new in their design, being
merely an H.F. version of the type of I.F. transformer
found in most broadcast reccivers.

Fig. | indicates a suitable circuit for use with these
transformers and from it will be seen that they -consist
of a pair of inductively-coupled coils each shunted by a
fixed capacitor and tuncd by a dust-iron core. In all,
five ceils are employed, mcludlng the sound input coil,
and as can be expected a'very high degree of selectivity is
obtained, thus preventing any possibility of vision
breakthrough. In point of fact, a degree of selectivity
much higher than is necessary for this purpose is possible
and much more than desirable from other aspects, namely
those of local oscillator drift and interference suppression.

Local oscillator drift {which should not be excessive)
has the effect of shifting the intermediate frequency by
an amount equal to the drift of the oscillator. If, there-
fore, the drift is greater than the [.F. passband, the sound
will be completely lost. A bandwidth of about 200 kc{s
is usually sufficient and is obtained by slightly over-
coupling the cails. This bandwidth also allows the
peakiness of ignition interference to be retained, thus
enabling the noise limiter to operate more effectively.

Turning again to Fig. 1, it will be seen that two LF.
amplifiers are employed plus detector, noise limiter and
A.V.C. diode. Sufficient output is obtainable from the
detector to drive a sensitive output valve such as the

They are extremely simple :

The component values given are suitable for such valves
as EF50, EF54, SPel, EFYI, and equivalents for the
pentodes, and EB9I, EB34 and equivalents for the
detector and noise limiter. The A.V.C. diode can be an

Note: Dimension A’ is 1" for Ist IFT and 'S for 2nd IFT
Omit bottom coil fixing hofes in L1 coil can

Fig. 2.—How to drill and cut the aluminium before

ending.

EAS0 or a suitable germanium crystal diode. Other
pentodes could be used if attention is paid to bias
resistors, and screen droppers included if necessary.

Construction
In the interests of stability the coils are placed inside

KT61, but as constructors will doubtless have their own screening cans. The grid coil being mounted at the top
ideas about the A.F. section, this has been omitted. so that in the event of a valve with a top cap grid being
Co~ax. from HT+ 250y

vision R3 RS R7
rece/ver
R9
& AAA
W
o To
cs| 978
AF
o —— MR
i - -
H C/3 ICi4
{
g
R
105N
L
6 8|
) Chassis

Fig. 1.—Suggested circuit for use with the LF.

70 cathode of
outout vatve

-

63w

ransformers.
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used, the grid lead can be conveniently brought out
at the top of the can. The transformer cans arc made
from 22 s.w.g. aluminium cut to the dimensions given in
Fig 2. All holes should be dritled beforc bending. 1f a
piecc of hardwood 1{in. squarc is at hand, the cans can
be bent around this, chd(l) facilitating the work. The

Capacitor
shown obtted
in this view

P end ?f U;h ]
: passeq throu
—T1] hole h—

Position of /100pF capacitar

L1 is 13 turns closewound
26 SWG, enam. wire

L13 /s 2 turns interwound
gt earthy end

y.C.
line ~ 100pF

-
top of the can is closed by bending over the four
triangular shaped picces and two fixing flanges arc bent
out at the bottom.

Aladdin formers, typc FR804 (approximately Fin.
diameter) are used on which to wind the coils. Five of
these arc needed, onc wound as in Fl!, 3a and four as in
Fig. 3b. The number of turns given is for a frequency of
10 Mc/s, othcr frequencies being accommodated by
suitably altering the number of turns. -The simple formula

13x10 .
%— (13 and 10 becing the number of turns and

frequency in Mc/s respectively of the coils described, and
F the required frequency) will be found to be sufficiently
accurate over the usual range of intermediate frequencies
employed in TV sound receivers. The 100 pF capacitors
must be used in all cases; 26 s.w.g. cnamelled wire is
used for all coils, the turns being rctained in position by
washers made from 1/16in. thick paxolin sheet to the
details given in Fig. 4. These must be a tight fit on the
formers. Soldering anchors on which arc mounted the
100 pF capacitors and to which the lead-out wires are

connected arc provnded on the upper washer by passing .

1/16in. by iln split-pins through holes provided and
retained by bending one leg over.

The sound input coil which, incidentally, also serves as
a sound rejector coil for the vision 1.F. amplifier, is fed
with signal from the frequency changer anode coil. A
two-turn loop on this coil picks out the signal, which is
then carried by a length of co-axial cable to the two-turn
foop on the input coil.

Alignment ®

Although it is easily carried out, the alignment is not
quite so straightforward as with critically coupled pairs
of coils.

Assuming this sound section has been built into a
complete television receiver, the procedure is as follows.
Stop the local oscillator by removing the valve or dis-
connecting its H.T. supply if it is in the samc envelope as
the mixer. Short to chassis the A.V.C. line, and connect
the signal generator agross the sccond 1.F. amplifier grid
coil. Inject an A.F. modulated signal of 10 Mc/s and

“tunc L4 and LS to resonance. This should be donc with

March, 1953

the volume-control set at maximum and an A.C. volt-
meter connected across the loudspeaker speech coil to
indicate resonance. Reduce the signal generator output,
transfer to grid of first 1.F. amplifier, and tune L2 and L3
to resonance. Next, connect a 0-1 milliammeter in series
with vision dectector load resistor and transfer the signal

Earth or  Grid or % split pins
|

HT+ anoge |
Capacitor
shown dotted
13 turns 1
closewound e B W
26 SWG. ; 100 pF
enam. wire capacritor
[in— ;
Side view End view

Fig. 3a (left).—Three views of the sound input coil.
3b (above).—Two views of L.2-5 inclusive.

generator to the grid circuit of the frequency changer.
With the output still at 10 Mc/s, tunc L1 to show
minimum responsc on the milliammeter. While doing this
it will be found necessary to increase the signal generator
output and to turn down the volumc-control.

The coils will now be roughly aligned, but thc pass-
band will not be symmetrically placed about the inter-
mediate frequency. The coils L2, L3, L4 and L5 should
now be re-tuned as follows.

With the signal gencrator remaining connected across
the grid coil of the frequency changer, inject an A.F.
modulated 10 Mc/s signal. Connect across L2 a 5 K@

Saw cuts
to allow
wire to pass

Hole to be tight fit on coil former.

l-—’x»l % ro0;

i‘— J;,' %’ holes
Type 4 20ff

Type C* 3 off

Type 8" I off
Material : /,‘ thick paxolin

Fig. 4.—Details of paxolin washers.

resistor and tune L3 to resonancc. Transfer the resistor
L3 and adjust L2. Repeat the procedurc with L4 and LS,
connecting the resistor across onc coil while thc other
is being tuned. Thc passband will now be correctly
placed and the cores may bc sealed with a spot of wax.
For frequencies other than 10 Mc/s, substitute the
required frequency at all references to 10 Mc/s.

COMPONENT VALUES IN FIG. 1

RI, RI1,—5SMQ (w). Ci oucsr C(ébompcnz.) C16,—
R2, R4,—150 0 (jw). I v Paper

R3. RS.—3.3K ((gw) Cs, C6, C8, Ci0,—100pF
-6. R9‘ 3'“( _”' oo Sllver Mica (£5%).
e C7.—10pF _ (Sitver ~Mica),
R7.—22M 2 (iw). Ct1,—25pF (Silver Mica).
R8,—IM £ (fw). C13,—300pF_(Silver Mica).
RID.—5M £ Volume C14,—.001 «F_(Mica).
Control. C15.—.1xF (500v Paper).

- _ S
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ARTHURS HAVE l'l'!

LARGE VALVE STOCKS

EST METERS IN STOCK L
AVO VALVE CHARACTERISTIC METERIN STOCK.

'

‘““AvVO,” “TAYLOR™ TEST METERS AND
SIGNAL GENERATORS. MEGGERS
AYO. No. 8 IN STOCK
Leak Point One Amplifiers ... geo .£28 7 0
Leak Pre-amptifiers o ?9 20
Leak Yari-slope Pre-amp. for Leak Po-nt One 1212 0
Leak Tuning Unit. e .. 38 5 0
Chapman Tumng Umts Cein e s 17- 6 8
d Motor 2218 6
Decca Replacement Heads and Pnck-ups
Wright & Weaire Tape Deck .. 35 0 0
'Cossor Double Beam Oullloscope Ugi; I;; Ig g
Woden Output Trans!ormers
| for Williamsons Amplifier 6 10 0

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

Est.
1919

PROPS. ARTHUR GRAY. LTD.
OUR ONLY ADDRESS : @ray House,
150-152 channg Cross Road, London, W.C.2

TEMple Bar 5833/4 and 4765
TELEGRAMS—** TELEGRAY, ESTCENT,

LONDON."
CABLES—" TELEGRAY,

LONDON."

How much de you know

TELEVISION ?
0 4 [ J
—_—

This world-famous book
contains all latest radio
and television develop-
.ments.  Earlier copies
sold 300000 ; this en-
tirely new volume has
400 pages, 1,440 entries,
hundreds of'illustrations,
covers every aspect of
radio : new sections in-
clude radar, television,
remote control, oscilla-
tors, Kirchoff’s laws,
photo-electiic cells, new
series of modern circuits
automatic station sel,, car

for receivers and amplifiers ;
radio, clectron multipliers, fault finding, building television
receiver, new colour codes etc.—contains all the accumu-
lated knowledgc of radio science !- Examine this grand book
on our 5 days® gpproval terms—if you do not wish to retain it,
return and your purchase money is refunded in full.

MAKE SURE OF YOUR COPY—POST COUPON NOW
N o S S Y S S Y Y S S S S S S - -
To: A. THOMAS & Co.(T4), 11l Buchanan St. BLACKPOOL
t enclose 22/~ for one copy of above OR Please send C.0.D.
If | return book in 5 days you refund in full.
Name ....... l 0

Address ° l o

D. COHNEN

RADIO & TELEVISION C(COMIPONENTS
;MO(‘)ITHI!\(, (llt)l\lu. Five Henry 250 mA. 50 ohms, 6/6.
. an

T.V. COILS, wound in Almminium Can, size 2§ x {, with former
and iron duet core, 1;-
FRAME. O ll.L\l()R TRANSFORMER, 48.. . & P, .
B?G V AL\‘I‘H()LI)I-R with screening can, 1/6.
]lFATh TRANSFORMER.—Pri. 230-250 v, Sec 2 v, 2 amp.,
5/~ Pri. mn-zso v See. 6 v. llamD 6‘- P. . V-. Primary
v. Sec. 2, rév.2amp., 7.6. 1,.a-

SMOOTHING ( um\r .—150 mA. 2 Henry. 36. P. & P 1t
P,M. FOCUS UNIT.—Any Qin or 12in. Tube. except Mazda 12.
State Tube, 12/8. with front adiustment, 15~ For 12in. Mazda.
151-h Similar to above, with front adjustment,”17/6. P. & P., 16
each,
MAINS TRRANSFORMERS
Primary 200-250 v. P. & P. on each, 1,6 extra.

-0-280, 80 mA., 6 v. 3 amp., 5 v, 2 amp.. semi-shrouded. drop-
through. 17/-.
250-0 250 60 mA., § v. 3 amp., upright mounting. 12/6.

50. 80 mA.. 6 v. 4 amp., upright mounting, 14/-,
300—0-300.100m\ 6 v. 3amp 5v. 2amp., 25/-.
350-0-350, 70 mA.. 6 v. 2.5 amp.. 5 V. 2 amp., 14'6.
Scmi-shroudo(l, drop through, 280-0-280 80 mA., 4 v. 6 amp., 4 v.
2 amp.. 12/8.
20 mA.. 4 v. 6 amp.. 4 v. 3 amp., drop-through, 21/-.

350-0-350. IOOmA. 1 v.2amp., 4 v.4amp. Upnght or drop—through
mounting, 18/-.
Primary 230 v. Secondary 200-0-200 v. 35 mA, 6 v. 1 amp., 86.
Transformer, Primary 200-250 v. Secondary 3, 4, 5 6. 8,9, 10, 12,
15, 18, 20, 24 and 30 v. at 2 amps., 13/~
280-0-280. 250 mA., 6 v, 6 amp., 5 v. 3 amp., semi-shrouded, drop-
through with fuse. P. & P., 3. 20,6.
Tube supporting Bracket in 18 gauge cadmium-plated stee), size
9iin. x 4%in., with 3iin. dzameter cut-out complete with 12in.
Tube supporting clamps,
Frame output trans[ormer 10 Henry matching 10-1, 9/6.
Anto-wound. could be used in the Viewmaster. H.T. 280 v. 360
mA. 4v.3amp,4v.3amp., 2v.3amp.. 2 v.3amp., 10/- plus 1.8
post and packincr
9in. White rubber mask with armour-plate glass. 10/~ ; 12in. Cream
rubber mask with armour-plate glass, 15/- ; 15in. Rubber mask, 15, -
12m Armour plat.e glass, 4/-: 9in. Armour-plate glass, 3'-.*
TV CILASSIN, —Size 97 x 91 x 3l 18 gauge steel cadmium plated,
complete with five coil cans, size 1}in. x 1in., with ironed cored
former, These are wound for television fr equency. 8/6. P. & P.. 1'6.
8tin. ENERGISED TELEVISION SPEAKER by Plessey. Field
resistance 68 chms with Humbucking coil. Will pass up to 300 mA.
Require minimum 200 mA. to energise. These are cheaper than a

TV choke. 9/8 each. 2 for 18/~
TV WIDTII CONTROL, 3/8.

Kit of pa rts lor Signal Generator. Coverage 100 Kcs.-320 Kes.,

20 -900 Kcs., 900 Kcs.-2.75 Mcs., 2.75 Mcs.-8.5 Mes., 8.5
Mcs. -20 Mcs. Metal case 10 X 61 x 4lin.. size of scale 6} x 3tin.
2 valves and 1 rectifier valve. A.C. mains 230/250. Internal
moduiation 400 cps. to a depr.h 30 per cent. Frequency cali-
bratton accuracy plus or minus 1 per cent. Modulated or un-
modulated R.F. outbut continuously variable 100 milivolts.
Price £3/10/0. P. & P. 4/-, This includes the return to us for
checking and calibration. Point to point and theoretical
diagram, 3'6. We will build for 15/- extra.

WATFERIHOUSE §in. EXTENSION SPEAKER, complete with
volume control, in gold and green, 22.6. P. & P., 1/-.
GERMANI l‘\l DIODE, 2,3 ea,ch Post Paid.
COMBINED 12in. MASK ANI "UTCHEON in lightly-tinted

perspex. New aspect edges in brow . Fits on front of cabmet for
round face tubes, 178. P. & P. 2/-,
EJLT. INSULATED MNE. \l'I<,R I‘RA\SI‘()R\IFR —63 v.
0.6 p.. and 2 v amp. Primary 200-250 V., 8/6. P. & P. 1,6,
CONSTRUC FOR'S POLISHE D (‘ABI\PI. size 10 x 61 x 3in.
approx., supplied in flatted form, grooved and ready to glue to-
gether. Complete with plastic rront 3-valve chassis, size 8% x 4 x
iﬂol/n t.unsizng scalse‘. back-plate and back. Two knobs not supplied.
TIWIN-GANG and pair of T.R.F. COILS to suit above. 8'6.
MINIATURE MOULDED \WIRE ENDS. .01, 50pF, 100pF,
470 pF and 500pF, 7. each. A i
12 YDS. PUSH-BACK CONNECTING WIRE, 1/6 po t paid.

P SPEAKERS .
< lo-.(-d ticld

with trans. less trans.
o 156

2lin. ...

3iin. ; 13/8
5in. ... .. 16/6 126
6lin. ... .. 166 12/68
8in oo .. 18/8 15/~
lOln 25/-

Post and packing on each ot the above, 1/-.

RMS OF BUSINESS : CASH WITH ORDER.
DISPATCH OF GOODS W!Té]é%l;l DAYS FROM RECEIPT OF

Under £1 add 1’6 post and packing.
ts, stamped, addressed envelepe.

23, HIGH S¢.. ACTON. W.B

(Uxbridge Rd.) Acorn 5901.

Orders under £2 add 2-.
All enquiries and |

/
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o pictufe perfection

2% DUBLEX

Aerialite
e HIGH GAIN

Because\ o BROAD BANDWIDTH

[t Has/ © CORRECT MATCHING
e HIGH MAX/MIN RATIO

these features,
PLUS excellent
mechanical design,
ensure that you
get the best per-
formance from
your receiver.
Moreover, the
Dublex is moder-
ately priced at
£4.8.6 (7ft. mast
complete with
brackets, etc.);
£7.15.0 (iOft. x
2in, mast complete

ings, etc.).

. . other quality aerials

in the comprehensive
Aerialite range include the
AERFRINGE and AERA-
DOOR models : 8.0dB for-
ward gain, sharp directivity
for interference elimina-
tion and brcad bandwidth
for greater detail. Model
63A complete with [0ft.
mast, double lashings, etc.,
price £13.15.0. The
room - mounting  AERA-
DOOR model 65 has a
telescopic top element and
is suitable for all channels.
Price £1.12.0 complete.

NEWCASTLE and BELFAST
TRANSMITTERS—

the Dublex 15 available ‘:uhkeat
special horizontal mounting racand
fcr reception of these statlpn‘\s nd
most other Aerialite aeriais ¢
te used without modificaticns.

=

CASTLE WORKS STALYBRIDGE CHESHIRE

.| C.16018, 18 S.W.G. 60/40 High

with double lash-

The solder for all

HOME TELEVISION

CONSTRUCTOR SETS

e i

i OO oy g

Designers of television constructor
sets know that the efficiency of
their cquipment depends on the
solder used by the constructor—
that’s why they recommend Ersin |
Multicore for trouble-free, waste-
free soldering. Ersin Multicore, the
only solder containing three cores
of extra-active, non-corrcsive Ersin
Flux, is obtainable from all leading
radio shops. Ask for Cat. Ref.

Tin Television and Radio Alloy.
The size 1 Carton contains 47 fect
of solder, costs 53/-,

Ersin Multicore Solder

In case of difficulty in obtaining supplies, please write 10 :

MULTICORE SOLDERS LTD. MULTICORE WORKS, MAYLANDS
AVE., HEMEL HEMPSTEAD, HERTS. @ Boxmoor 3636 (3 lines),

Television al 200 miles
NEW MODEL SC23 TV PRE-AMPS. ALL CHANNELS

High gain and low noise.

Customs buijlt to the highest standards.

Ample bandwidth for good definition.

Ideal for the ‘* difficult " fringe and ultra fringe areas.
Each pre-amp. supplied guaranteed to have been ‘‘ air
tested ' and to have received both vision and sound at
200 miles using a standard commercial superhet receiver.
Models SC22 and SC23 have self-contained metal rectifier
power supply. 2001250 v. A.C.

12 months' guarantee.

Immediate delivery.

RETAIL PRICE LIST
(Trade enguiries invited)
SC23. new model, £5.5.0.

0,

.19.8.
PG12, Patt.
Gen..
£19.19.0.

TELEVISION SIGNAL GENERATOR

Frequence range 40/70 Mfcs.-

Calibration chart for all Television Channele.
Modulation on sgund and vision optional.
Sensitive meter fitted for use as grid dip oscillator.
Ideal for service engineer and experimenter.
Measures coil. acrial frequencies, ctc.

The only one of its kind on the market.
Sclf-contained power supply. 200:250 v. A.C.

12 months' guarantee.

Immediate delivery.

1. V. RADIO CO.

Manpfacturers of Television Ecuipment.

25, WILLIAM STREET,
PLYMOUTH.
Tel. 4791
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Germans Use Blritish Equipment
YE, LTD, |of Cambridge,
announce |that the German
authoritics have decided to use
British equipment in the German
Television  service. Orders  have
been reccived for the installation of
television cameras and their associated
cquipment by the Bayerischc Rund-
funk and the| Nordwestdeutscher
Rundfunk at Munich and the Nord-
westdeutscher Rundfunk at Hamburg.

Cricket Again
HE M.C.C. have decided that the
sound and vision broadcasting

of Test and county cricket matches
will be again permitted during this
year's scason, |but fees muy be
slightly. raised.

Free Baby Sitters

. ANT a frlee night out ?” was
the title of, a publicity

campaign launched by J. W. Dargavel

Ltd., Glasgow dealers in Ekco radio

~ and television receivers.

The firm offered free transport and
a baby sitter to parents wishing to
spend an eveping out at a TV
demonstration, but although the free
transport offer was accepted by quite
a few no onec appeared to require the
services of a nursemaid.

Commercial Service
COMPANY providing a com-
mercial television service for
advertising agencies has been formed
under the name of Feature Pro-
grammes Ltd.

Its staff includes Mr. John
MacMillan, cx-deputy to the Con-
troller of the BBC Light Programme,
and its main features will be script
preparation, casting and direction.

Ediswan Replacement
]\/IR. SIDNEY WEBSTER has
taken the place of Mr. A. B.
Carnell as spécialist radio repre-
sentative in the Ediswan Birmingham
District Office area, covering War-
wickshire, Worcestershire, Stafford-
yshire, Herefordshire and Shropshire.
He is thoroughly conversant with
all aspects of thz radio trade, par-
tiCularly those concerning valves and
cathode-ray tubes,

The Editor will be pleased to con-
sider ariicles of a rractical nawre
si&rable jor publicarion in * Praciical
Television.”  Such articles should be
wrizten on one side of the paper oniy.
and  <hould  contain - the  name  and
acidress of the semder. Whilst  the
Editor does rotr hole himselr respons-
ible for manuscripts. every cfforr will
be made 1o return them if a stamped
and addressed  envelope is  enclosed.
Al correspondence  intended  for ife
Editor should be addressed 10 : 1he
Ediror, * Praciical Television.”
Gearge Newnes. Lid., Tower House.
Sourlkampion  Street. Strand. )1.C.2.

Owing to the rapid progress in ihe
dexignn _of radio apparatus and 10
our cfforts 10 keep our readers in
mm-h‘ with the latest  developmenty.
We  give no warraniy that apparatus
deseribed in our columns is not ihe
subicct of letters paten:.

Capyright in all drawings. photo-
graphs and  articles  published  in
* Practical Television ™ is specifically

reserved  throughout  the  countries
s.gnatory 10 the Berme Convention
and the U.S.A. Reproduciions  or

intitations of anv of these are therefore
expressly torbidden.

Cossor Research

'B/ R.B.C. FLEMING-W{LLIAMS,
Cossor director of research,

and Mr. K. E. Harris, research

manager, recently left this country by

air on a visit to the U.S.A. and

Canada. They will be contacting
subsidiary companies in both America
and Canada and generally kecping in
touch with current electronic devclop-
ments in the New World. Their visit
will lust some two months.

Underwater Camera

. NEW underwater television
= cimera, developed by the Bureau
of Ships, Department of the U.S.
Navy, is heing used as a " sceing
eye 7 for Navy divers, -

It elcctronically records a picture
which is transmitted to a television
screen on the ship. Engincers can
either check the scope as it records
or a film can be taken of the action
and uscd as a permanent rcfercnce.
The camera is manipulated eniirely by
remote control.

Development Down Under
HE Australian Government hag
given permission for the deve-
lopment of television by private as
well as State cnterprise.
The television development plan
was halted at one time because of
Australia’s rearmament programme,

Engineers adjust the Hloodlights on one of the U.S. Navy’s new underwa ter
* television cameras before lowering it to the ocean bed.
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Television Licences
HE following statement shows the
approximate number of tele-
vision licences issued during the ycar
ended December, 1952, The grand
total of sound and television licences
was 12,859,473,

Region Number
London Postal ... ... 664,248
Home Counties ... 222,131
Midland ... 426.045

North Eastern ... 199,771
North Western ... . 232.335
South Western ... 47.750
Welsh and Border 58,529
Total England and Wales 1,850,809
Scotland . . 41,699
Northern lr\.land 324

Grand Total ... o 1,892,832

Wales Keener than Scotland

IPEAKING in Aberdeen rccently,
»)  Sir lan Jacobs. Dircctor-General
of the BBC, said that thc number of
television licences taken out in South
Wales far exceeded the number issued
in Scotland, although the Wenvoc
transmitter came into opcration after
the Kirk o Shotts station.

He said that this was probably due
to the natural caution of thc Scots
concerning the reduction of purchase
tax on receivers.

Temporary Station in N. Irelana

HE BBC proposes to instal a

temporary low-power television
station in N. Ireland beforc the
Coronation. A site has been acquired
2} miles from the centre of Belfast.
The station will be known as
Glencairn and will serve the city of
Belfast and its immediate surround-
ings.

Glencairn  will sharc the sams
frequencies as  Alexandra Palace,
vision 45.0 Mc¢/s and sound 41.5 Mc/s.
The double side-band system of
transmission will be used.

High-Frequency Convention

1\ R. H. J. FINDEN, M.LE.E; of
Plessey Ltd., read a papcr on

Developments in Frequency Syn-

thesis  at the High  Frequency

Measurcments Convention in Wash-

ington.

It described a devclopment carried
out on a British Ministry of Supply
contract for Telecommunications
Rescarch Establishment. A method
of generating any single frequency
out of.a possible 100,000 in the
spectrum 1 kc/s-100 Mc/s locked in

terms of a frequency standard was
explained.

Royal Patronage for the Show
HE Radio Industry
announces that H.M. Quecen
Mary has graciously consented to be
patron of thc National Radio Show
to be held in London in September.
Her Majesty has been patron on
cach occasion since the war.
Provisional dates for the Radio
Show are September 2 to 12, with a
pre-view for overseas visitors and
«other special guests on September 1.

Foothallers Want TV

WI\ R. J. GUTHRIE, 42, Chairman
B of the Football Players’ Union,
has asked the BBC for programme
time in which professional footballers
will be allowed to state their views
on the position concerning the
televising of soccer matches.

Mr. Guthrie contends that players
should be paid a fee of about three
or four guineas for each game and
would like to have televised a dis-
cussion forum between the Football
Association, the Football League and
club managers under an independent
chairman so that viewers might sce
that the ban is not the fault of the
players themsclves.

Camera Sites Fixed

\ (/HEN the Coronation is televised
in June, viewers will sce almost
two miles of
to the Abbey.
Cameras will be stationed at the
Victoria Memorial, outside Bucking-
ham Palace, on thc Colonial Office

the Qucen’s journey

Councit

overlooking the west door of the
Abbey and insidc the Abbey itself.

Special ** long-range > lcnses will
enable the cameras to pick up
pictures when the procession is a
quarter of a mile away. allowing
for any kind of weather  conditions.

Closed Circuit Only
OMMERCIAL television on a
4 closed circuit only will begin

in New Zcaland next year.

The transmitter is to bc built by

a British company

French Tele-clubs
ORTY villages
formed ** Television

in France have
Clubs,”
cach
receiver which is installed in the
public hall or local school.
Members pay a small admission
fec to sce an cvening’s programme,
usually 20 francs which goes towards

the payment, for the set. Chief aim
of such clubs is the advance of
educational standards as well as

providing entertainment.

TV in Workshop
HE Literary Guazeffe, a Russian
magazine, states that TV is to
be used in Russian factorics so that
managers can watch progress and
developments without their having
to leave their office desks.

170 Sacked
N the grounds of redundancy, 170
employces have been dischdrged
from a Haycs. Middiesex, radio and
television factory.
Each was given an extra week’'s
wages.

BBC commentator chosen to cover the Coronation for television is Richard
Dimbleby, who is seen here in one of his many interviews before the camera,

village collectively owning a.




March, 1953 PRACTICAL TELEVISION 475
lMAINS TRANSFORMERS RESISTORS } and | watt
M g;}gg;gggﬁg ROV, f\ L P ]l :\ I' \ l' l 0 Xgetﬁ;x% Whichever rating is available
04v.: 5a.63v.: 4a. 0—4v-5v2a o - 3.3 k2, 1.5 kN, 680, 2.2 meg.2,100 2,
| 17/6 each SUPPLY C‘)
\ﬂrg as above, but with 350-0 % HT v 4 - e
winding cac
L ERIE CERAMICONS ' VALVES
6.8Pf.,5PL.,12Pf.. 50PI 180 Pf., 5. each 1
INDICATOR UNIT TYPE 233 GUARANTEED NEW AND BOXED. 2
Complete with 10 valves and VCRO7, MAJORITY IN MAKERS CARTONS. 18
70/- each, carriage 7/6 each. ) o 23
.} INDICATOR UNIT TVPE 8 S520) 10/-7| 6AK3 8,6 | 616G 8- | 5
Very good condition, VCR97 Tube. GSL; 9 | 6AJ5 8/6 | 6GEG -y
EF50 valves, etc. Wire wound vol, VgG/GT 10’6 | 6BAG 8/8 | D63 4/
controls and a Host of Resistors and | §¥0G 18 | 6aGS 8/8 | 807 10,- | I
Condensers. 72/8 each. carrisge 7/6. SAME e | BL42 1/6 | 6J5GT 5g 1 L
WIRE WOUND VOL. CONTROLS |gaTg 10/- | UAF42 10/~ | 6J5M 6/- g
50, 20002, 10k 2, 20 k), 5k, 6BES 11/6 | EF41 11/8 | 6J7G 68 | %
50 kQ 2/6.each |gcq i6 | Uy4l 10/6 | 6KTG/GT 66| 1
10002, 1 k2 2k 5k0Q)15 I\Q‘ 6LD2 11/ | VR1® 7/~ | 6K8G:GT 10/8 h
30002, 502 - . 2/8 each |gr1g 11/6 | VR137 /9 | 6LEG 06| €ac
LOUTD SPEAKERS 6L1O 114 EF /8 | 12A6 59 SINGLE P.V.C. COVERED WIRE
All 2 to 3 ohms,. these prices are less | j9AT7 10/- | EY51 15/- | 12C8 /8 | Various colours : Red, Blue. White
purchase tax. Buy now while stocks last | grg1 10/8 | R12 13/8 | 65Q7 /8 | Green, Yellow, etc. 5/6 per 100 yds. |
3in. round type, 12/8 ‘cach. N37 10/~ | ECH42  12/6 | 6SS7 /6 o
3lin, Elac. square type. 13/6_each. 20n1 11/8 | 5V4 6| KT3C 11/ | METAL RECTIFTERS
5in. units by Goodmans, Plessey, | ogr1 11/8 | VUI2A /- | MS/PEN -t 12v., 4a.,,1/8: 2to6v.,12.,3/-: 12v.,
Waterhouse and Lectrona. all 13/9 ea. | 7g7 ;8 | VUILL 4/6 | PEN25 B | 1a. 49 250 v. 45 mia.. /8 2
64in. units by Elac, Plessey, 14/ each. | 7v4 /6 | 074 - | 25A6G /8| 75 m/a. 7/8 . 12 v., 3 a, 18/6 ; R)
8in. units by Elac, Plessev. 17,68 each. | p1.ga 8 | IC5GT /6 | 25L6G g1 4~ M2. 4/8; RM4,16-; 12 v. 2 &
10inﬁ Rola. 32,’? . 10in. Plessey, 19/8 | AC6/PEN 5/8 | IR /8 PE%%QO-\ 9| 10/6 each
each; ] A7Z31 10/~ | 154 6 e ALE \mV COIL FORMERS
Truvox 61in. with output transformer. X 1S5 /6 | TP25 /6 a =
J6/gach, ™ " lotou 11| 158 8| T 6 | tin a dg(}meacc}:)mplene with iron dust
Goodmans 61in. latest tvpe, 16/~ | Ui 6 | 254 10/- | 4DI - | core
Truvox wafer speaker 6}in., 25/- each. | g4l /- | 2X2 5.6 | 9D2 /- | CONDEN:

Truvox heavy duty 12in.. 15 ohms | JCH42 . 11/6 | 6QIG/GT 10/~ | 8D2 i META TYPE ELECTRO-
e Ura  1ge | 9KT 46 | Yo - | dmid 450 111 each : 16 mid., 450
P.F. SILVEF ( ()\Dl‘\sl RS f - m Vo, eac mi .,
150, 3; 120, 2, 1{(1)‘,“:{)( ﬁ‘) 1 3, 500, 10, 'é’,{%l;z %tlj/g 504G /- | ECH21 11/- | 33 each : 16 x 16 mfd., 450 V., 4/8 each
300, 1€0, 375, 680, 13, 25, 370 39, 330, | EB1l 10/8 | 5Y3G.GT /6 | 12SH7 /6 | 16 x 8 mfd., 450 v., 4/6 each ; '8 x 8 mid..
o, ik o LR AL e R e gm e g g b dd By ety
33, 3 1, T 360 190, 47, 4 / Ly g 5 ifd..

25 Al gid, ° B 38168 6 | VR10I 58! 350v., % med.. 25 ., 53 each
TERMS : Cash with order or C.0.D. MAIL ORDER ONLY,. Illustrated List available ; send 6d. stamp.
Postage, 6d. to 10/- ; 1)- to 20/~ ; 1/6 to £2: 2/- to £, Minimum C.0.D. and postage charge 23.
5/6 VINCES CHAMBERS, VICTORIA SQUARE, LEEDS, 1

HOME CPNSTHUCTEI] TELEVISORS
y

Component Specialists since Broadcasting started,

can supply al||or any of the compcnents specified

for the -
“VIEWMASTER ”

“MAGNAVIEW ”
o« TELEKING ”
and ¢ Viewmaster Wide-angle Conversion.

Also cabinets, |{valves, aerials, feeder cable, wire,
sleeving, solder, nuts and bolts, clips, etc.

Order with confidence c.c.d. or c.w.o. at current
prices, or send s.a.e. for Price List.

We also invite your inquiries for all other electronic

components.
H. L. SMITH & CO., LTD.
W.2.

287/9 Edgware Road, London,

Tel. : Paddington 5891. Hours 9 till 6 (Thursday
I o’clock).

Near Edgware Road Stations, Metropolitan and Bakerloo.

The British Neon T/V E.H.T. Tester, is the
very thing for the amateur constructor, docs thé
job of an electrostatic voltmeter, and more . . .
at a fraction of the cost.

It measures C. R. T. anode volts from 3-16
thousand and gives a check on volts at anode of
line output and deflector coils, and E. H. T.
rectifier.

Is in use in hundreds of Service Departments
throughout the British Isles and abroad.

B cs o dam o 5 =0

Obtainable direct from the makers :—
47/6 Post Paid. Cash with Order.
Guaranteed [2 months.

BRITISH NEON

Manufacturing Company Ltd.,
Cottenham, Cambridge.

o
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AR H E N R Y , SIIIIIIIlIIIHII|II||I||IIIIilIIIIIIIIII||IIIIIIIIIIIIIIIIIIIIIH:

INDICATOR UNIT TYPE 182A. This unit contains VCR517 PYE 45 Mcis. STRIP. Size 15in. x 8in. x 2in. Complete with 45
Cathode Ray 6in. Tube. complete with Mu-metal screen. 3 EF50. mc s Pye Strip, 12 valves. 10 EF50. EB34 and EA50. volume controls
4 SP6l and 1 5U4G valves, 9 wire-wound volume controls and and hosts of Resistors and Condenser. Sound and vision can be
quantity of Resistors and Condensers. Suitable either for hasis incorporated on this chassis with minimum space. New con-

of Television (full picture guaranteed). or Oscilloscope. Offered dition. Modification dara supplied. Price £5, carriage paid.
BRAND NEW (1ess relay) in original packing case at 79 8. Plus

7/8 carr. " W.W." Circuit supplied Free,
BLUE & WIHHTE VISTON

VCRA17C Tuhes. Brand New and crated. Guaranteed (ull
2 Gang .0005 Condensers Midget 5/-, picture. These Tubes replace the VCRY7 and VCRT without
2, .0005 o @ with Trimmers. 8 8. alteration and give a Blue and White picture. 45 - plus 5,-
2 ., 0006 o0 with 4-way Push-Button. 8 6. carr, .

WEARFTE VATNS TIRANS. Input 110:250v. output. 325-0-325, L ATHODE RAY TUBES :
. VCRY7. Cuaranteed {ull picture, 40'-, carr. 5'-.
D0, B T P ENiilo © T BlENRo £ Vi VCR317. Cuaranteed full picture, 40 -, carr.

Y \mn.m TYPE, 200 250 output, 230-0-230 50 ma, 6 v., 3BPL. Suitable lor ‘scopes and Tel.

carr. 3/-.

> Ot >
gk ‘afn‘p Yo% P le MU-METAL SCREEN for VCRET or 5i7. 12 8d.
VCR139A (ACRIL0), 35 -. carr: 3 -
IE1'S, Wearite. 501A and 302, 465 ke's, 10°- pair, P.P. 1"~ .
5 8in. ENLARGIER LENS, 18 6. 3 -
. Plessey 165 ke s Permeability. 8.6 palv, P.P. 11~ 45 m¢ ~ Two Stage Pre-. Ampllﬁer r'ontalmne 2-VR11l. Completely

wired. Requires slight modification and coil adjustments tor any

area. 9228 complete. 3- p.p.
EXCEPTIONAL VALVE OFFER

Ten EF50 Brand New (Ex-Units) ... 55 -Set O A\ R .
6KBG, 6K7G. 6QTG. 5Z4G. 6V scmr KTGl) ... 428 ., PO, SPEAKERS (Ine. Tax)

IR") 185. 1T4. 1S4 or (384 or 3 o 326 Plessey 3in. with Trans. 15- Ro!a 1nin. with Tran=s. 30 -

TP25. HL23 DD, VP23, PENzator QP2s) . o . 276, Celestion 5in. with 'I‘ran:. 16 Goodman's 10in. with Tranw

SKBG 6K7G. 6QTG. 25A6G, 2575 or 25Z6G 426 .. Rola 5in. less Trans.

12K8GT. 12K7GT. 12Q7GT, 35Z1GT. 35I6GT or 0L6GT 426 . Plessey 5in. less Trans. 126 Electrona 10in. with Trans.

12SATGT, 1251{7(;1‘ 125Q7GT, 35&4GT 3BLEGT or Plessey 61 LT 5- 25/-
1.6GT 426 .. Postage and packing 1 extra.

Complete qet 01' :penﬁed valvee for " PV\ . Personal Rec.
5 6AMS6. 2-6AK5, 1 6J6, 1 6J4, 1 EAB0, and 3BP1 C R. Tube with

SEND POSTAGE FOR NEW 1953 COMPREHENSIVE 23 PAGE CATALOGUE.
Open Mon.-Fri., 9—5.30. Sat. 6 p.m. Thurs. 1 p.m,
5, HARROW ROAD, PADDINGTON, LONDON, W.2. TEL.: PADDINGTON 1008/9, 040l.

bare. £5126. %_?52900mplete Brand New In Case, 55-, RF24, 25, 25/-. RF26 and
. 598,

NN THIS VALUABLE
BOOK

which details the wide range of Engincer-
ing and Commercial courses of modern
training offered by E.M.L Institutes —
the only Postal College which is part of a world-wide Industrial Organisation.

Courses include training for :
City and Guilds Grouped Ceriificates in Telecommunications; A.M.

Brit, I.R.E. Examination, Radio Amateur’s Licence, Radio & Television
Servicing Cerfificates, General Radio and Television Gourses, Radar,
Sound Recording, etc. Also Courses in all other branches of Engineering.

NEW/ vost now———————————-

X Piease cend. without obligation, the FREE book.
I N S T I T U T E :i:;":owE’;::;'";::‘::: E.M.I. Institutes, Dept. 138K
the following courses:| 43 Grove Park Road, Chiswick, London,W.4
associated with b ;
raughtsmanship
M A Rc 0 NIPH 0 N E H M v Photography, Commer- Address
cml Art, Radio and

Carpentry, Chemlstry
COLUMBIA & (His Master's Vonce) Electronics, etc. | ) reToET

Name
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|
The Editor does not necessarily agree with the opinions expressed

by his correspondents. All letters must be apcompanieq by_ the
name and address of the sender (not necessarily for publication):

HE ‘“MIRACLE”
IR,—I have a five-year-old mode! television set
which has, unfortunately, been in the hands of
service engineers far too often. When one depletes
savings to the extent of £100 for purchase, and a further
£25 in the next four years it makes one a little canny.

As T have now, retired on a small pension, it became
necessary to do my own servicing, as far as possible.
For the past yearll have been quite successful, with the
exception of occasional vertical turns of the picture when-
warming up. (None of the service engineers has bcen
able to do much!about this.)

Last week [ determined to have another attempt.
On being unbolted, the chassis slides down a slope.
I worked it gently forward, because I did not wish to
unsolder loudspeaker leads, for complete removal. |
turned as an interruption came in the form of a ring on
the doorbell. To my amazement, the chassis slid from
its grooves and crashed 24in. to the floor. The young
lady upstairs came rushing to see what all the noisc
was about and gasped.

I carefully Iiﬁl:d the chassis and, apart from torn
Joudspeaker leads, could find no damage. (The chassis
weighs about 501b.) Not one of the 20 or morc vaives
was disturbed. The tinkles hecard were valve covers
falling off.

On replacing the sgt and connecting the loudspeaker,
I retuned line and frame holds and was overjoyed to
find that width and height of the picture were more
satisfactory than they had ever been and reproduction
was perfect.

But for the witness upstairs I almost feel that this has
been a bad dream, from which I must awake and chase
those elusive vertical turns. Anyway, [ am cnsuring that
only one miracle like this can happen in my lifetime.—
CuarrLes Hasseik (New Southgate, N.11).

LOW-NOISE PRE-AMPLIFIERS

IR,—Owing to my enthusiasm to keep a previous letter

brief and so conserve your space when it appeared
in the December issue, I seem to have fallen into the trap
of omitting a qualifying statement when saying that the
6AKS was not suitable for triode connection. Had I
added the words *‘as shown in the diagram? after
** triode connection ” in line five, your correspondent
Mr. E. D. Frost might not have becn moved Lo question
my statement.

However, T did at least cxplain in the next sentence,
that a comparatively low-resistance path would be
formed across the H.T. supply if the 6AKS is connected
as shown. Mr. Frost seems to have missed the import
of this. I cited the EF91 because like the EF30 shown in
the diagram it has its suppressor grid isolated ; it can,
thercfore, be connected as shown with anode, screen
and suppressor ail tied together. Do the same with a
6AKS and it will cease to function in the triode manner
intended by Mr. Thomson, and due to the anode and
cathode components being placed directly across the
H.T. supply, something is going to get mighty warm !
Mr. Frost will, I am sure, agree that the 6AKS cannot

be triode-connected as shown in the published diagram.

I quite agree with him that the 6AK5 can be triode-
connected by strapping screen to anode, and -1 also
concedg his point that this valve has a very low-noise
factor. Nevertheless I am well satisfied with my ex-Govt.
EF91’s and rheir low-noise factor when triode-connected,
even in this down-the-drain signal area.

Since we can mutually agree that the EF95 is an exact
equivalent to the 6AKS my remarks above can be applied
to both valves.—W. E. THoMPsON (St. Leonards-on-Sea).

°
CAGE AERIALS
[R.—I would iike to thank Mr. F. R. W. Strafford
for writing in support of my views regarding the
Cage Acrial controversy. | had, of course, observed
* Erg’s > assumption that Mr. Strafford’s bandwidth
figures were purely theoretical, whereas I had been at
pains to point out that they had been verified by practical
measurements, which showed that in fact they were
I5 to 20 per cent. less than the actual bandwidth.

T did not immediately take *“ Erg” up on this point
since I was temporarily blinded by the science displayed
in his reply, but I have subsequently discovered the source
of his highly-technical dissertation upon bandwidth,
and am now somewhat less impressed than I was at
first ! I, too, have now read the article on page 7 of the
Radio Show Edition of ** Belling-Lee ™ Bulletin, and |
think it a pity that when quoting therefrom (without any
acknowledgment) he did not also quote the penultimate
paragraph, which states that any television receiver
capable of resolving 3 Mc/s will do so when connected
to any * Belling-Lee  television aerial correctly installed.
This, surely, answers the suggestion that a rod aerial
of normal dimensions is incapable of giving adequate
bandwidth.

I would hasten to assure *“ Erg ™ that he is not by any
means the first to make this suggestion. No léss an
authority than Dr. Lee de Forest, {o whose early work on
triode valves we owe so much, recommends the use of
iron drain-pipes (of suitable length) to ensure adequate
bandwidth, in his ** Television To-day and To-morrow,”
published in 19451

The only reason for my embarking on this controversy
was that T had just read Mr. Strafford’s paper prior to
reading ‘* Erg’s ” article, and I was immediately struck
by the contradiction. Obviously, the question can only
be settled to the satisfaction of the individual by a practi-
cal test, and in this connection I warmly support Mr. G.
Lee Evans, whose letter in your January number asks
why the BBC cannot radiate Test Card C at a time when
amateurs who are otherwise engaged on every morning
of the week (including Saturdays) can make use of it for
bandwidth and lincarity tests, which cannot be carried
out during a normal programme. Would it not be
possible for an approach to be made to the BBC by you,
sir, in this matter, in the name of the thousands of
amateurs who would welcome such a move ?

I must also congratulate " Erg > for his timely article
in the January issue, which remedies the shortcomings
of his previous article by giving the actual dimensions
of aerial elements. This is of real practical value.—
H. B. GreGory. (Birmingham).

[We have approached the BBC on more than one
occasion in this connection, but they put forward various
reasons why it cannor be done. Perhaps, now, that the
main network has been completed, and the band of amateur
experimenters reached such large proportions, they -will
reconsider the matter again.—EDITOR.]

]




478 PRACTICAL

TELEVISION March, 1952

VCR517

QIR,—I wonder if anycne in my part of the world has
»)  built a set incorporating a VCRS517 tube? If so,
then [ would very much like to get into touch with him.
I myself have just completed a set using such a tube with
the Pve 45 Mc/s strip for vision with only moderate
results. 1 am using, roughly, 2.5 kV on the tube, and
though the raster is bright enough the picture, alas, .is
not. Perhaps the fault lies not in the tube, but in the
alignment of the vision strip? Anyway, [ would like to

¢ what really can be done with this tube. Can anyonc
oblige, please 2—J. B. PunLips (20, Pentlands Close,
Mitcham, Surrey).

IR,—Re my letter on non-focus of VCR517. 1 must
thank all those who wrote to me, and the probiem is
now solved. For those interested, the voltage on A,
should be % of that on A for corrcct focus.  Incidentally,
the base connections are reversed on my tube !
Now | have another problem. Is the heater transformer
on the 62 (or 95) unit a 50 c¢/s model 7—B. GiLierT
{Bournemouth).

TELEVISION AERIALS

1[R,—The letter signed ** Dealer, Bristol ** in Fcbruary
v issue of P.T. is interesting it only to reveal how the
buyers have been * sold.”

During 1950 | constructed every conccivable type of
TV acrial inciuding a large cirele, but never achicved
much gain over the conventional * H ™ tvpe, despite
proper matching—at the time | was receiving Sutlon
Coldfield, approximatcly 80 miles away, on a Pye TRF
receiver.

* Dealer * says : * You are stifl left with some pretty
nasty joints to protect from the weather.”  Again
cxperiment has proved that thé dipole terminals can be
left exposed to rain, snow, etc., with no deterioration
of signal strength—indeed, my dipole consists of two
suitable lengths of dural tube in a 6in. length of paxolin
tubing.

Two screws driven through the paxolin and dural
act as terminals, to which the 80 ohm twin wire screencd
feeder is soldered. No weather protection whatsoever
and cven a covering of snow or ice has no eflect on signal
strength.—A. ASHCROFT (Ormskirk).

SPOT WOBBLE
QIR Some time ago you gave a circuit for a spot
S wobble unit and I passed this by as being some new
* stunt.” Later | noted that a well-known manufacturer
had introduced this feature and I thought perhaps there
may be something in 1. [ therefore turned up my oid
copy and made up the unit. When [ tried it out I found
that it certainly worked. but have spent 4 number of
cvenings lately experimenting and I should like to give
my opinion as to the results obtained. On most trans-
missions (except certain lLime Grove ones, such as
Café Continental and certain sections of the news-recls)
the quality of the picture is so .variable that slight
defocusing gives just as good results. On the really
high-quality transmissions (which are few and far between)
when the camera is properly focused, the sharp image
which results is spoilt by the spot wobbler or dcfocusing.
and | personally prefer the slightly noticeable line
structure. 1 might mention that I am using a 16in. mectal
tube, with as near perfect interlace as | can obtain.
The unit has been left in position. but is switched off
most of the time and the focus is set just off optimum,
and this satisfies us and prevents us from noticing (0o

clearly the variable focus which unfortunately attends
most transmissions.—G. WATTS (Lon‘don, N.W.).

SURPLUS COMPONENTS

JIR.—1 know you don’t advise using ex-Service parts,
but you often specify ex-Service tubes, especially

the VCR97, and | should like to add a word of warning
about this. 1 bought one locally and made up a unit as
described by vou, with very bad results. | had given it
up as a loss and actually stopped taking your paper
as I thought the circuit had not been tried. One day a
friend came in and | happened to mention the set and
he looked at it.and offered to try to get it working.
We went over the circuit together and he brought some

“meters, etc., and to cut a long story short we finally

found the tube was at the root of the trouble. After
two or threc nights we took a chance and removed the
basc of the tube and checked the actual leads. We then
found that they were joined up all over the place on the
base and we managed to sort them out and connect
themy as shown, when. the sct worked perfectly. There
was nothing wrong with the circuit, but someonc had had
a game wth the tube, and this was probably in the
Service before being disposed of. Perhaps some other
constructors may expericnce the same trouble.—
G. E. RenpeLL (Watford).

TIMEBASE HINT
gIR.—Refcrring to the article “ Timebase Hint,” by
) Mr. G. Williams in your January issue, and being
one of the many home constructors who have becn
disappointed with the Miller timebase, I would like,
in addition, to suggest a simple curc for the linearity
problem “in these timcbases, especially the onc used in
the £9 televisor which I myself use.

1 have no doubt also that some home constructors
must be using the timebase with non-linearity existing
in the frame output.

After arduous experimenting 1 also evolved a circuit
built round the charging condenser which is really split
into two components having the same value and the
centre connection taken to a potentiometer wired into
the discharging network.

The height of the frame also suffered in this timebase
and | compensated for this by increasing the capacity
of the .003 yF. condenser in the suppressor grid circuit
to .01 pF. . :

By 1his methad | produced a rarigble lincarity contro!
which opened the lines out alternately on both top and
bottom of the frame, having an intermediate cffect which
was, or near, perfect.—R. CumminG (Edinburgh 3).

VALVE FAILING

IR,—1 havc not seen any hints in your paper on the
S subject of valve failures. I have had a sct now for
just over three years, and have replaced six valves.  But
these have not cost me anything, as I have merely
changed them round with others in the set. They were
EF50's and were employed in, [ think, the svnc stage.
As [ am not aware of the circuit and have never taken
the set to picces. | am not certain and only go by the
fact that the trouble which developed resulied in both
line and frame slipping I took out a valve which I
thought was the one and changed it with another EF50.
By doing this several times [ eventually found which
was causing the trouble and have done this six or scven
times since, cach time with an improvement in the trouble.
1 have now stuck small labels on the valves to indicate
which have been used ! The hint may perhaps be of use
to others.—G. WaTT (Shrewsbury)
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without .
removing

from cabinet or.carton!

with he T GATHODE RAY TUBE TESTER
REACTIVATOR

Accurately and rapidly check for EMISSION, HEATER CATHODE
LEAKAGE, INTER ELECTRODE lNSULATlON etc, Measure
any component for insulation or resistance up to 50 meghoms

| Restores “ brightness’ to weak tubes
Many tubes which would previously have been discarded because
' of low emission may now, with this instrument, be reconditioned
for a further period of useful service. Invaluable to dealers
'operating rental or maintenance schemes. Write for fully

9 WAVEFORMS
product.

MILIRLTIY WAVEFORMS LTD., Radar Works, Trare Rd., London, N.22. Tel. BOWes Park 6641-3.

descriptive leaflet 1o0-day.

“VIEWMASTER "
(Regd. Trade Merk) V] |
2 SOLDERING IN TIME FOR THE CORONATION
6
casn £P2 on nr.
INSTR UME NTS Available for purchase stage by stage or H.P. terms by
FOR arrangements
et ALL ITEMS IN STOCK—SEND FORR LI STG
@ SUCCESSFUL HOME CON- \\rB’fg(O)(l] SC‘},x Ct;a.sﬁLs 186 &CC Coaderhserjs i
e : / assis  Sup- organite Resistors... £1 18 3
STRUCTION AND ALL WB 102 T ., L 60 M(ﬁrg?ntit.e Variabic .o
, B an esistances ...
SOUND E QOL: LT ;'-1 ]Ehtlé WB 10'3 ‘VI % 18 6 %nlvternhpts (SP%G)L £1 20
t ﬂlni rans— estinghouse ecti-
SOLDER ) WITIET e hrans: £2 2 0| ACTSSEHTIOC " 51 95
1 u Tﬂn" estinghouse ecti-
'*STANDARD MODEL " former .. £212 6 | _flers 14/A/6 . . €1 04
STRATED  25/6 | |\ Chake . e = 11 6
AS 1LY WBI103 L}())udi;peal‘(?f;‘ 2776 Westinghouse “Recti: s
H re-Amplifier
Any volt range supplied, chassis. v 17 6 wgfmghouse Recti: &
WB’ rame Trans ers WX.6 ... 29
6/7 to 230/250 former ... £1 56 Westl.;n;!house Recti-
) WP/IW Line Trans: RIBaE Wﬂsefs 3('5‘/EHT 45R & £1 26
7 di i former ... estinghouse ecti-
3/16” dia. bit Standard Model WE séineig 1 T&g,}‘% ERTS el 46
Equally suited to daily er intermit- WBOfOS 1 Focus Mag. Jé)n enser Type 8
tent use w%e{.m TS s £1 26 T%C}‘J%C‘?Sdemer Type @
. ! ht -
MadeflinfEnzland Wil e 19 ¢ | TCC Condener” Metal se
Registered Design 111 Boos oke.. pac
g L (Bn‘tish U.S.A., Foreign Patents) :]122]”0 Tubt: Sl:)pﬂf't g% Ié 8 g’lfl?g';:rze g&;ﬁ“tsCh&}é?n- 2::
as i y Co! n kit . plete set) ...
Shlcldlso;.BS ,;},‘frs.ilated EXPO” Eoquiticellinviced \Vemnbgveégi(])s H M, Belling Lee Conn. =
WRITE DIRECT 10 K'SHTS, WV .. £1 80 Unit and Fuses ... 1086
. THE (' N C C C L
ADCOLA PRODUCTS LID.|| ™ (LASSIC ELECTRICAL €2
Sales, Offices & Works : CRANMER €OURT, CLAPHAM “THE HI-FI TELEVISION SPECTALISTS "
" HIGH ST., LONDON. S.W.4. . MACaulay 4272 352/364, Lwr. Addiscombe Rd., Groydon, Surrey. .fddiscombe 8061,2
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Rermondsey Street, Lo

The * Fluxite Quins” at Work

** Fixing an aerial’s all right,
And making it sound with FLUXITE,
But working in snow
Is snow joke,'' bawled OH,
“It's the third time we've skidded to-

night.”’
Seethat FLUXITE SOLDERING PASTE
is always by you—in the house—gar-

age—workshop—wherever speedy sol-
dering is needed. Used for over 40 years
in {(fovernment works and hy leading
enzineers and manufacturers.  Of all
ironmongers—in tius, from 1/- up-
wards.

FLUXITE

SOLDERING PASTE

A Siaunch  Companion to Ilurile
Soldering Fluid.
SIMPLIFIES ALL SOLDERING
Write for Book on the Art of *“ SOFT"
Soldering and for leafiels on CASE-
HARDENING STE and TEMPERING
TOOLS with Fi.4 Price 1}d. each.
FLUXI Ltd..

ondon, S.F.1.

G.E.C. & B.T.H.
GERMANIUM
CRYSTAL DIODES

G.E.C. GLASS TYPE 5/16in. x 3/igin.
B.T.H. LATEST TYPE MOULDED IN
THERMO-SETTING PLASTIC
Both Wire Ends for Easy Fixing.
4/8 cach. postage 2}4.
SILICON CRYSTAL VALVE
3/6 each. postage Zid.

Fixing Brackets 3d. Extra.
Wiring instructions for a cheap, simple
but high quality Crystal Set included
with each Diode and Crystal Valve.

COPPER INSTRUMENT WIRE
ENAMELLED, TINNED, LITZ,
COTTON AND SILK COVERED.
Most gauges available.

B.A. SCREWS, NUTS, WASHERS
soldering tags, eyelets and rivets.
EBONITE AND BAKELITE PANELS,
TUFNOL ROD. PAXOLIN TYPE COIL
FORMERS AND TUBES,

ALt DIAMETERS.

Latest Radio Publications.
SEND STAMP FOR LISTS.
CRYSTAL SET
INCORPORATING THE SILICON

CRYSTAL VALVE
Adjustable lron Cored Coil.

RECEPTION GUARANTEED
Polished wood cabinet, 15/-, post /-
A REAL CRYSTAL SET, NOT A TOY
POST RADIO SUPPLIES
33 Bourne Gardens, London, E.4

CITY & RURAL

OFFER  IMMEDIATE DELIVERY

FROM STOCK :—

VIEWMASTER

Specified Components, {London—
Sutton Coldfield—Holme Moss—Kirk-
o-Shotts —Wenvoe —Newcastle — Bel-
fast). Complete Kits. Stage-by-Stage.
and Single Components supplied.
Send for Stage  now—£3.2.3, post free.
Construction Envelopes (all areas). 7/6.

WIDE-ANGLE TV

Wide-Angle Components for View-
master, Tele-King and Magnavi\ew.

TV PRE-AMPLIFIERS

Viewmaster Pre-Amp Components for
all areas from stock.

CHEAPER TV
See our Current List for Details.

LANE TAPE TABLE

(The new Mk. 3), Three Motors—
Fast Forward and Reverse Rewind—
Twin Track—High Fidelity—Electro-
magneti¢ Erase—Positive Servo Brak-
ing. Price £16.10.0, plus 10/~ carriage
and packing.

TAPE AMPLIFIERS

Lane Tape Record and Playback Ampli-
fier Kit. {(Including valves, and com-
plete down to the last nut and bolt.)
Price £13.0.0. Stage-by-stage Con-
struction Envelope 5/-. The Lane Ampli-
fier assembled and tested £15.10.0.
Ronette Microphones for use with this
Amplifier 52/-.

TRUVOX TAPE DESK MARK I

Three Motors—Drop-in Tape Loading—
Push-button Control, Electrically and
Mechanically  Interlocked — Separate
Push-button Brake—Fast Forward and
Fast Rewind—Silent Drive—Hali-track
Working and 2 Tape Speeds—Visual
Playing-time Indicator—With a suitable
Amplifier, covers a frequency range of
50-10,000 c.p.s. at 7} inches per second.
{Details of an easily-constructad Ampli-
fier supplied free of charge with each
desk purchased.}) Price £23.2.0, plus
15/- carriage and packing.

For further details of the above equip-
ment. together with details of our
range of New and Surplus Valves,
Transformers, Coils, Chassis, Cabiness.
Chokes, Electrolytics, Manuals. Switches,
Meters, Controls, Metal Pectifiers,
etc.. etz., please send 2!d. stamp for a
copy of our Spring Price List.

FOR
ATTENTION —
ADVICE —
SERVICE,

WRITE
CITY & RURAL RADIO
101, HIGH STREET,;
SWANSEA, GLAM.

Telephone : Swansea 4677

Mﬂch, 195-3‘

—THE MODERN BOOK C0.—

The  ARR.L. Radio  Amateur's
Handheok, 1953. 30s. 0d., postage 1s

Television  Eagineers' Servicing
Manual, by E. Molloy (ed.). 42~, 0d.,
postage 1s.

IFractieal wWireless  Boeycloppedia,
by F. J. Camm. 21s. 0d., postage 9d.

Television Reeeciving Kauipment. by
W. T. Cocking, 18s. Od\.. postage 94d.

Televiston Fault Finding, compiled
by * Radio Constructor.” B5<. 0d.,
postage 3d.

Thermionic Valve Circuits, by E.
Williams. 21s. Od., postage 9d.

Inexpensive Television for the Radio
Constructor. 2<. 6d.. postage 3d.

Cathode-Ray Oscitlographs, by J. H.
Reyner. 15-. 0d.. postage 6d.

Personal Receivers, by I, N. Bradley.
3s. 6d.. postage 3d.

The Radio Amateur Operator’s
Handbook, 2s. 64., postage 3d.

Tetevistion Explained. by W, E. Mijller.
Bs. Od.. postage 6d.

Radio Upkeep and Repairs. by A, T.
Witts. 12s. 6d., postage 6d.

Radtio Valve Data, compiled by ** Wire-
less World.” 3s. 8d., postage 3d.

The Wiliamson Amplifier. 3x. 6d.,
postage 3d.

We have the finest selection of British
and American radio publications in the
Country. Complete list on application.

19-23, PRAED STREET,

(Dept. T.3), LONDON, W.2
PADdinglon 4185,

can become
L 3
a well-paid
RADIO
N ~ T NN
ENGINEER
Our Home-Study Courses in
Radio, Television and Mathe-
matics are a proved success.
We train men to earn good
money in their spare time,
start businesses of their own,
or get bigger salaries. Post
coupon for frec details.

T. & C. RADIO COLLEGE

weesl0st tr unsealed envelope, 11d. postagecemy
To: T. & C. RADIO COLLEGE,
36, Northfield Road,
Ringwood, Hants.
NV Boonan0000000000600000000000000000060000
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TRADE NOTES

Aerial for Pontop Pike
DUBLEX aérial for the new horizontally polarised
stations at Pontop Pike and Belfast are announced
by Aerialite. r
The acrial has the features of high gain, excellent
maximum/minimlum ratio, broad bandwidth. The

construction is novel in that the folded élements are
cross-connccted, giving a highly directional array of
robust mechanical construction,

{

The Aerialite
horizontal
aerial array.

This model has the advantage that the mast and the
aerial can be earthed as a precaution against damage by
lightning to the receiver.,

The price complete for the Dublex, with a 7ft. mast
chimney bracket, etc., is £4 18s. 6d.; other models are
avatlable.—Aerialite, Ltd., Castle Works, Stalybridge,
Cheshire.

Hunt (Capacitors)—'Phone Change

THE telephone number of Messrs. Hunt, at Wands-
worth, haT been altered to Battersea 1083-7.

New Mullard Double Tetrode
A NEW high-performance double tetrode, especially
suitable for use on the new U.H.F. wave-bands,
recently altocated for business radio, radar-sonde and
television-link equipment, is now being marketed by the
Communications and Industrial Valve Department of
Mullard, Ltd. It is the QQV03-20, and is intended for
wide-band opecration as an R.F. Class “Cc" power
amplifier or multiplier in low-power mobile transmitters
working at frequencies up to 600 Mc/s. At 200 Mc/s
the new valve is capable of providing a power output of
42 watts. Under reduced input conditions, 22 watts
can be obtained at 400 Mc/s and approximately 12 watts
at 600 Mc/s. As a result of new and important design
features the QQV03-20 has thc outstanding advantages
of high anode cfficiency, cxcellent power gain, low fila-
ment consumption and small physical dimensions. In
addition, being of the all-glass technique, it does not
requirc the complex circuitry that is normally associated
with existing U.H.F. valves of this class. lts small size
and low power consumption makes the new valve of
particular value for use in compact mobile communica-
tions equipment. It is constructed on the B7A basc.
Technical data is available from Mullard, Ltd., Century
House, Shaftesbury Avenue, London, W.C.2.

Magnavita Television Magnifier
ETRO PEX announce a new low-price Magnavita
oil-fitled magnifier. The Magnavita gives perfect

" enlargement over a wide field of view, and is available in
" 9in., 12in. or 15in. sizes, clear, or filter at no extra cost.

It is complete with straps enabling it to be easily fitted
to any make of television receiver. 12in., 65s.; 9in.,
45s.; 15in.,, 85s.—Metro Pex Ltd., 42a, Denmark
Hill, London, S.E.S.

Forrest Picture-tube Transformer
W. FORREST, of Shirley, have produced a trans-
former to overcome cathode-to-heater shorts.

The transformer is for 230 volts input and is available
for 2, 4, 6.3, 10 and 13 volts (voltages to be stated when
ordering).

The secondary is specially wound to give a small
capacity to the primary and core to retain good definition,
and special “ booster  transformers are also supplied
on similar core assemblies, either with or without tag
board. Price, 11s. 6d—H. W. Forrest, 349, Haslucks
Green Road, Shirley, Birmingham.

Airmec, Ltd,

ITH reference to lhe note in our February issue,

it should be noted that the name of the company

referred to is Airmec, not Airmex.——Airmec, Ltd., High
Wycombe, Bucks.

Catalogues and Publications

T.C.C. TECHNICAL BULLETIN

ULLETIN No. 27 deals with Hi-K ceramic receiver

condensers which have pure silver electrodes fired

on to a ceramic of the barium-titanate group giving

high capacity with small physical size. Copies are available

on application to the T.C.C. (Radio Division), North
Acton, London, W.3.

MULTICORE TECHNICAL SUMMARY M.52
HIS deals only briefly with the many Multicore
products, but it contains a large quantity of in-
formation generally required by planning and pro-
duction engineers. In addition to the more well-known
Mutlticore Solders, there is information available on
fluxes, fiuid solders, solder rings, tape and preforms.
The summary is available, free of charge, from Multicore
Solders Ltd., sHemel Hempstead, Herts.

KABI TERMINAL BLOCKS

LEAFLET describing an interesting range of terminal

blocks is available from Precision Components
(Barnet) Ltd., 13, Byng Road, Barnet, Herts. These
blocks range from 2-way to 12-way and are capable
of carrying currents up to 30 amps. The mouldings are
in phenolic material and the insets and screws are of
nickel-plated brass.

HOMELAB INSTRUNMENTS

IGNAL General Type 10, a Checklest and a calibrated
v variable condenser are described in the latest
Homelab leaflet.  The Checktest is a collection of
resistors and capacitors with a socketed engraved panel
by means of which it is possible to obtain over 400 com-
binations of parallel, series-parallel condenscrs or
resistors or both. A wire-wound resistor catibrated
0-500 ohms and rated at 3 watts is included, as well,as
an 8uF electrolytic condenser for rapid and accurate
substitution tests. Copies of the leaflet are available from
Homelab Instruments Ltd., 617, High Road, Leyton,
London, E.10.
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BIG SCREEN CORONATION TV

IG screen television has bcen a
practical proposition in this
country for such a long time that
M.P.s (and many of their con-
stituents) seem to have taken it for
granted. They assumed that the
merc granting of permission by the
Postmaster-General for public relays
would result in the Coronation
television being available in hun-
dreds of cinemas, theatres and
municipal halls.  Readers jof this
journal are well acquainted with
the technical details of big screen
TV installdtions, and arc not sur-
prised that the costs of each equip-
ment is in the ncighbourhood - of
£10,000. «Unless, therefore, a reason-
ably frequent service of suitable
items is available, either from the
BBC or by sponsored TV ( or on
“wired ”. TV), the large capital
expenditure is scarcely justified.

TWENTY YEARS ON
UNTIL recently there has seemed
to be little possibility of any
special TV transmission frequencies
being available for the cinema cir-
cuits or advertising sponsors. Over
the last few years manufacturers of
big screen TV in Britain have had
little to encourage them to market
their products and as a result
American makers_have becn slowly
catching them up, encouraged by the
success of big screen TV for relaying
American boxing and . other big
sporting events to large, paying
audiences. The equipments have
been expensive, but, in America,
have turned out to be worth while.
In Britain there have been very few
installations made to date, but experi-
mental big screen equipments have
been fitted in a few cinemas in
London and the provinces, one such
installation being as far north as
Doncaster. In London, Coronation
big screen TV is likely to be available
at the Odcon. Leicester Square, and
at cinemas in Hammersmith, Temple
Fortune and Bromley. Other
cinemas may also take part, and [
shouldn’t be surprised if onc of the
cinemas in the Victoria district
takes part. It was at the Metropole
Cinema in Victoria on Derby day.
1932, that the first big-screen rclay
took place of the finish of the great
race—and a packed audicnce watched
Tom Walls’s horse, April the Fifth,

.romp home to win.

By Iconos

That was in the
days .  long before high-definition
television. on the old Baird mcchani-
cal system,

“THE GAY LORD QUEX?”
HE more I see of television plays
the more I am convinced that
the most effective technique is that

-which imitates as little as possible

the restless camera movement of the
cinema. When the subject matter is
taken from a stage play, such as
Pinero’s comedy. ** The Gay Lord

Quex,” there is little cxcuse for
constant  cuts from camera to
camera.  Economy in camera cuts

was the technique used by Royston
Morley for his TV production of that
play. and 1 must say that it put over
most successfully the famous boudoir-
bedroom scene, highlight of so many
stage and film versions of this
famous old play.. At no time wus one
conscious of the camera, there
was no frantic panning and tracking
—in fact, the’ literally ** creaking ™
camera track technigue was con-
spicuous by its absence.

THEATRICAL KNIGHTS
THESE old plays—or

them—make reasonably good
television material, and have the
advantage that many of them are
free of copyright—known, I believe,
as ““in the public domain.” [ am
told that the copyright exists until
50 years after the death of the writer,
hence the interest of the BBC play
producers in the stage plays which
were produced in the ‘nineties. That
was the hevday of the actor managers
—Hecrbert Tree, Cyrit Maud. George
Alexander, Henry lrving, Squirce
Bancroft and John Martin Harvey,
all of whom received knighthoods.
I suppose, in due course. wc shall
have a few knighthoods arising from
television, if not from television
plays. At any rate, these theatrical
knights always selected plays which
had ** meaty ™
and their Ilcading
of the plays have

Some
but

ladies.
* duted,”

HE DIPOLE

some of

parts for themselves-

Pinero, Henry Arthur Jones, Oscar
Wilde. Sardon, Barrie and several
others wrote many magnificent stage
plays. Only when the plays took on
a melodramatic vein have they faited

to retain their appeal. The fact of
the matter is that wcll-written
dialogue, well delivered, was the

essence of a play in the days when
actors took pride in the audience
hearing cvery word. Too often,
these days, lines are lost through
slurry, slipshod diction. In the old
days the villain of the melodrama,
when he saw the game was up, wrung
his hands, gritted his teeth and
hissed out ** Foiled ! ”- In this day
and age, he shrugs his shoulders,
offers the detective a cigaretic and
coshes him without a word.

THE OLD SILENT FILMS
PPOSITION of the film trade
to carly showing of current
film releascs is understandable. The
commercial life of an average film
is at least three years, at which’
period it had ** graduated ” to the
dignity of Sunday night showings.
Sometimes, if the film is particularly
good, il is re-issucd again for general
release—and in this case a film might
have a revenue-carning life of five
years. If the BBC are unable to
obtain films newer than five years
old, then they should take a Ilcaf
out of the book of the National Film
Theatre, which is showing pro-
grammes of silent films dating up to
40 years old vintage. It scems that
the full-blooded melodrama was then
in the ascendant, and the lurid titles
“The Road to Ruin,” ** Passions of
Men,”  “Trapped By London
Crooks 7 and *“* A Message From
Mars” were typical top-liners of
the pre-Kaiser’'s war era. [If the
stage mclodramas of the 1900s
don’t click home on tclevision, these
old films should. I have scen ** The
Road to Ruin” and, aided with a
remarkable piano accompaniment,
I found it a highly interesting and
amusing  50-minute entertainmeni.
The dream of a very elderly under-
graduate warns him of the perils of
strong drink and gambling, and he
passes through a series of adventures
remotely reminiscent of Hogarth's
* Rake's Progress,” If the BBC
shows any of these old silent picturcs
they should be run at the then
correct speed—16 frames per second.
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Boost that
Signal

Pre-Amps. Ultra IS.W. uses EF54s, with
Coaxial Input and Qutput sockets. Power
Supply input. Broad Band, Slug-tuned for
use on T.V. Frequencies or (0 Metres
(Valves to suit available.) 5/- each.

Chokes, smoothing, 20 H. at 60 m.a., 8/
each. Chokes, 10 H. 60 m.a., Shrouded,
2/6 each. Chokes, L.T. smoothing, 5 ohms,
2/6 each. Twin Screened Cable. Heavy,
V/- yd. Single Screened Cable, Light-
weight, 8d. yd. Belling Lee 5-pin Plugs
and Sockets, 2/3 pr. Black Bakelite
Moulded 4-pin plugs and Sockets, /- pr.

NORMAN| H. FIELD

Dept. ¢3. 68, HURST ST., BIRMINGHAM

OPPORTUNITIES IN |

144 pages

=2
,.'s i
.!!:’f'xe
Television offers unlimited
scope to the technically
qualified. Details of the
easiest way to study for
A.M.Brit.LLR.E., R.T.E.B.
Cert., |C1ty and Guilds,
Television, Television
S:rvncmg, Sound Film
Praojection, Radio
Diploma Courses, elc,,
are given in our I44-page
Handbook ‘“ ENGINEER-
ING OPPORTUNITIES”
which |also explains the
benefits of our Appoint-
ments Dept.

We Guarantee
“NO LPASS—NO FEE
If you are earning less than

£15 a week you must read
this enlightening book.

Send for your capy NOW—FREE and
without™ obllgauon.

WRITE TODAY ¢

British I Justitut of E .-‘ Technol

237, Stratford House, *~,
17-19, Stratford Place, B I E T
$r o London. W.1. &

80 =i COAX

STANDARD 1” diam. ]
Polythene insulated.
NOT EX GOV
10d. per yd.
COAX PLUGS, |/2 each
COAX SOCKETS 1/2 each
COAX CONNECTORS, 1/2 each }

WIDE ANGLE SCANNING.—Full Kanze Allen
amd Viewmaster Comp. in stock.
RESISTORS.—\XI Values: § w.;4d.; | w.. 6d.;

RESIQTORS —Best mu |kes Mir
15 ohm to ~l -

B0
12 K. to 25 K., 3.
e Pre-set. Fitted knob
o, 1oy, 260, 590 ohin,
luh 13 K., 20 K., 25 K

type, 8/- each. Midget
4/~ each. AN ranges.

OQsmor " Q' type,
0'P. TRANSFORMERS.—Tappe! staall pentode,
3/9. Heavy Juty 70 ma., 4/8. Ditte. tapped, 4,9,

L.F. vhokea 10 h. 85 ma., 4/8. 20,23 h. 100/130
ma., 12/6. 3 h. 250 me., 15/»

MAINS TRANS.—Muide in our own workshops to
high grade specification.  Fully inter-leavesd and |
timpregnated. Stamland o ns  Transiormer.
Universal Mounting. 25¢ 00 v, or 350
V=350 v. 50 ma.. 6 v. 4 amp. mp. From 21/-,
Viewmarter, 35 v. lia.
HTR Trane., 7,0, yinds to own
requirenients.

CONDENSERS, new stock best makes.—.0n1 mid.
A K.V. T.CC, 58, Ditto, 125 k.V., 98, .n02
Muirhead, ¥ k.V., 2:8. 0001, 0003, .06l

wid., small mica, 84, 00T, 003, .01, .02
430 v. Tub., and .1 mid. 330 v. Tub., 9d. o1
mfd. 430 v. ‘Fab., 1f-, 25, .5 mfid. 450 v. 18,
UL Npragite 1,000 v. short ends, 5d.

VOL. CONTROLS.—Midget Ediswan type. AN
Values, 10 K. to 2 Meg, Long spindle. Guar, 1 yT,
less nw., 3/-° H.P. sw., 4/-; D.P. aw.. 4/9.
ELECTROLYTICS, ALL TYPES, NEW STOCK
84St v, RE.C. 2.6 | 3416500 v. |)||b|ner5/6
*8/300 v. Duhilier 3/- 1h+lﬁ/~l.nb R.F.
H48 v. WE.C. 4/- |3 &
16/450 v. B.E

speculs or

3 G mfd. ¢ .C. 8/6
161300 v, l)ublher 4/~ [ 250 ml'rl .)u(l v. B.E.C.
$4-16/430 v. B.E, 88

* Ina. Tub. W/EB. Al others Can ‘I'ype.

NEW ALL
BOXED VA LVES GUARANTEED
I X

9/~ BAL7 .. 9/- 91—
8/- | 6V4 9,6
o8- e
. 9/8
. 88
. 9/
. 78
. 78
86
nesh 6,8 9'g
6Hb6 3/8 . 26
8I7 8.8 . 10/8
6K 7.8 84
A 106 . 986
GBS L. 128 . 128
ARKT . 6,8 26
6Ky . 10/6 10,6
6L6 ... 10.8 9/8
4N7 ... §/8 108
5Q7 ... 10:8 108
SPECIAL PRICE PER SET
1T4, 1 and o o 228
o 40 -
lnhl“Jl fur Pract. l'elE A (‘ /D C. 'I ‘v 85/-

VIEWMASTER. Set 12 valves, £6/10°-. With
EY5i, £7. TELEKING.—=Ret 17 valves, £9 10s.
BARGAIN CORNER.

Mrrore solder k40, ]n(:. ; 4d.
yd. 1 T.C., wire 1§ to ‘\'L'
Comnecting wire, various col s |ded.
2d. y I 'win Gang Midget 375 mmtl., 7/8 1 Ditto. !
setrl midget. 0005 mil. slightly sailed. 5 8.
B70G Valveholder and Sereening Can, /9. Vholders,
octal, pax., 4d. : moulded, 8d. ; EF30, B7t;. BSA.
-5 BI2ZA, 18 2 k.5 w., heavy duty WW
Pot. lin. spindle. 4 8 5 new aud hoxed. .1 mul.
390 v, Sprague and Micatmould Tubular Cond..
8/8 do. |
P.oand P. 6d. 21 orders past free. Lisir 3d.

]‘H 71, MEADVALE ROAD,
EAST CROYDON
Callers : 307, WHITEHOUSE_ ROAD,

WEST CROYDON. THO 1665

COMPACT T.V.

The now famous ‘‘ New 1353 Conver-
sion " chables you to construct a
remarkably compact. self-contained
televisor : Sound, Vision. Time hases,
Speaker and nower pack on ene 1355
chassis—withoyt the use of any ex-
pensive RF units.,

Data, for all five channels, 3/-.

We can supply 1355 receivers, in original
makers’ cases, complete with 11 valves,
45,-. Loose stored, 35/-.

INDICATOR UNIT 182A containing
VCR517 (6 in. C.R.T.), 4 SP61's. 3 FF5('s,

5U4G, dozens of resistors, condensers.
etc.. 9 WW pots. these contain many
of Lhe additional components required
for our conversion, or for 'Scope con-
struction. 79 @ in original cases. We
ggn supply a lew, less EF5Ys and 5U4,

-

RADIO  EXCHANGE CO.

9 CAULDWELL STREET,
BEDFORD
(Phone: 5568)

TELEVISION
RECEIVER
CONVERSION

The type AC/4 unit  permits
receivers to be used for reception
of other channels without re-tuning
or alterations
Type AC/4KL (New Brighton
cransmitter or Kirk o'Shotts on
London receiver).
lype AC/4AWL (Wenvoe on a
London receiver)
Type AC/M4WB (Wenvoe on a
Sutton Coldfield receiver)
Also availabje for all other con-
versions. The unit is complete
with 5 valves and self-contained
pewer supply unit. Price I5 gns.
complete from your Dealer or
C.0.D
Type AC/3 neutralized triode
PRE-AMPLIFIER  without doubt
the best Pre-amplifier available
Price complete, {0 gns. from
your Dcaler or C.O.D.

lllustrated leaflets, etc., on request.

SPENCER - WEST

Quay Works, Gt. Yarmouth

‘Phone : 3009.
Spencer-West, Gt. Yarmouth.

Telegrams :
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FIRST-CLASS
TELEVISION and
RADIO COURSES

GET A CERTIFICATE!

After brief. intensely intgresting study
—undertaken at home in your spare
time—YOUWU can secure your pro-
fessional qualification or Jearn Servicing
and Theory. Let us show you how !

FREE GUIDE-------

The New Free Guide contains 132
pages of information of the greatest
importance to those seeking such
success compelling qualifications as
A.M.Brit.l.R.E., City and Guilds
Final Radio, P.M.G. Radio
Amateurs’ Exams., Gen. Cert.
of Educ., London B.Sc. (Eng.),
A.M.1.P.E., AM.I.Mech.E.,

Drau;ht-m:nshnp (att brlnchu),
etc., together with particulars of
our remarkable Guarantee of

SUCCESS OR NO FEE

Write now for your copy of this
invaluable publication. It may well
prove to be the turning point in your
career.
FOUNDED 1885—OVER
B ISO 000 SUCCESSES- ...

NATIONAL INSTITUTE OF
ENGINEERING

(Dept. 462), 148, HOLBORN,
LO DON E.C.L.

N T T A O e T

Transformer. Prim.
200/250 v., Sec. 230 v. at 30 mA.,
6.3 v. at 1. 5/2 amps., 23/-.

HS150. 350-0-350 at 150 mA.
6.3 v. 3 amps. CT. 5 v. 3 amps.
Half-shrouded, 30/9.

FS43. 425-0-425 at 200 mA., 6.3 v.
4 amps. C.T., 6.3 v. 4 amps C.T.,

5 v. 3 amps. Fully shrouded, Sl/-
F35X. 350-0-350 v. at 250 mA..

6.3 v. 6 amps., 4 v. 8 amps., 4 v. 3
amps., 0-2-6.3 v. 2 amps. Fully
shrouded, 71/6.

FS160 X. 350-0-350 v. 160 mA.,
6.3 v. 6 amps., 6.3 v. 3 amps.,, 5 v, 3
amps. Fully shrouded 47/6.

FS43X. 425-0-425 v. 250 mA., 6.3 v.
6 amps.. 6.3 v. 6 amps., 5 v. 3 amps.
Fully shrouded, 69/-.

¥S50. 450-0-450 v. 250 mA., 6.3 v.
4 amps. C.T. 6.3 v. 2 amps. C.T.
5 v. 3 amps. Fully shrouded, 75/-.

1°36. 250-0-250 v. 100 mA., 6.3 v. C.T.
6 amips. 5 v. 3 amps. Fully shrouded,
32/6.

I'S150X. 350-0-350 v. 150 mA. 6.3 v.
2 amps. C.T. 6.3 v. 2 amps. C.T.
5 v. 3 amps. Fully shrouded, 34/9.
F30X. 300-0-300 v. 80 mA,, 6.3 v.

7 amps., 5 v. 2 amps. Framed. 31/9.
The above have inputs of 200-250 v.
C.W.0. (ADD 1/3 in £ for carriage.)

H. ASHWORTH

676, Great Horton Road, Bradford,
Yorks. Tel. : Bradford 71916

Pre-Amplifier

March, 1953

LYONS RADIO -

LTD.

3, GOLDHAWK ROAD, Dept. M.T.
SHEPHERD'S BUSH, LONDON, W.12. . !

SHEpherd’s Bush 1729

RECEIVERS TYPE R1155.—One of the

best known and most popular of ex-Govern-

ment communications receivers. In five .
switched bands the range covers 20, 40 and L
80 metre ** Ham ™' bands as well as the long

and medium wave transmissions. Power
requirements : 220 v. D.C., approx. at 50 mA

for H.T. and 6.3 v. at 3 a. for L.T. Complete

with their seven valves in used condition

bhut in good working order, all recelvers

being aerial testsd before despatch. with

circuit diagram and data leaflet included.

PRICE £6.17.8, carriage 7'6.

POWER PACK/OUTPUT STAGE UNIT.
—Decigned to operate the R1155 direct from
A.C. mains and to provide for a speaker
output. Assembled in neat metal case
employing 5Z4 rectifier and 6V6 outpud
valves with bullt-in moving coil speaker.
Plugs direct im,% receiver for {mmediate
operation. PRICE £5.10.0, carriage 3/6.

POWER UNITS TVPE 87.—Rctary can-
verter units for 24 v. D.C. input and having
a twin D. C output of 250 v. at 50 mA. and
8.5 v. at 2.5 A. Can be operated in reverse
from D.C. mains or 6 v. accumulator.
Totally enclosed in neat metal case 8} x 6}
x 44in. Ingood condition and working order.
PRICF, 9'8, post 2'6.

INDICATOR UNFIS TYPE 6.—These
units are fitted with a cathode ray tube
tvpe VCRO7, suitable for scope or TV,
4 VROLl's. 3 VR54'S, mu-metal screen, wire-
wound potz, H.V. condensers. resistors and
many other useful components. We can
supply data for scope conversion for 9d.
anrd ** Inexpensive TV ' for TV data for 2'6.
Units are in good condition with C.R.T.
TV picture tested to ensure freedom {rom
cut-off, PRICE 65'-, (‘ax‘riago 6/6. (Data
only. 3d. extra postage.)

Telephone :

ymrrmmsarem 8 T YANA e

SOLDERlNG IRON 16/9

Vision

—_—
Reg. Design No 867804 »

The Perfect Small Soldering lnstlumm’t

FRINGE AREAS!

@ Adjustable Biz. @ Easy to Handle. @ Weight approx.
4 01s. Overall length 117 of the Iron and diameter of the
bit 4° @ Heating Time 3 min. @ 40 Watt economy
Consumption. @ Standard Voltage Ranges (other Ratings
Available on Regquest), @ long Life and Efficiency.
© Replacement Elements and Bits always available.
Just the Convenient lron Required for Intricate and
Fine So'dering.
Maintenance Service for Industrial users.
British mada by :—
KENROY LIMITED

{0 g

ceiirssssinessses. Sound Strip

Of supreme interest to viewers in the difficult reception
areas, this new Unitel product gives reliable reception
with first class picture quality in districts where most
other receivers function below par.

The superhet vision and sound receiver with triple
R.F. amplifiers, cin be bought mdntdually like other
Unitel products.  Plug and socket connection enables
anyone 10 assemble the units in sixty minutes.

. The performance is outstanding ; send for details
to-day !

152/297, Upper Street. Islington, London, N.1.
Telephone : Canonbury 4905-4663

O B Te Ge) G 9 0o et

PARRTINY = Sprean

UNlTEL ELECTR'O 18, Avenue R;ad. Beimont, Surrey.

P

TELEVISION
CABINETS

FOR ALL HOME BUILT RECEIVERS. ANY
SIZE SCREEN UP TO 17”. FITTED WITH
FULL LENGTH DOORS AND BEAUTIFULLY
DESIGNED. ALSO RADIOGRAM & LS.
CABINETS. z

QUALITY TELEVISION COMPONENTS
SCANNING COILS
6/10 kY. R.F., EH.T. UNITS
E.H.T. and OUTPUT TRANSFORMERS "
LINE FLY-BACK E.H.T. UNITS
“TELEVISION CIRCUITS ”’
Fourth Edition, 96 pages, 3/6

HAYNES RADIO Lid.,

WRITE OR PHONE FOR LEAFLET

H. ASHDOWN, 98, Hertford Rd., Edmonton, N.5.
Tel: TOT 2521

Queensway, Enfield,
Middlesex. -
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| SOLVED

Whilst we are alwavs pleased 1o assist readers with

' their technical xh/]uuluer we regret that we are unable

to supply dmgmms or provide instructions for modifving

" surplus equipment. We cannot supply alternaiive details

Jor constructional articles which appear in_these pages.

"WE CANNOT UNDERTAKE TO ANSWER QUERIES

‘OVER THE TELEPHONE. The coupon from p.486

must be attached to all Queries, and it a posial

reply 1: required o stamped und addressed envelope
nust bz enclosed,

b

“ VIEW MASTER” VOLTAGE CHECKS

I thank you for your communuatlon of the 12th ult.
Y have remedied the faults by carrymg out your instructions.
C.29 seemed to he causing most of the trouble on the
sound channel.

1 have one other fault with the line time-base, which is
non-linear on the right side, causing my plcture to be
under-scanned by in. The left-hand side is reasonably
good, falling short of full scan by less than {in.

I have checked the voltage at the output of 14-A-86
MR.4, and it is 259 volts, the mains input voltage at that
time heing 230 volts. | have measured hoost volts across
C.42 to he at 19 volts. I have tried increasing the drive
to the line amplifier valve by decreasing R.46, but that did
not remedy the fault. Adjustment of width and R.52
does not improve this condition.

Another point—my WB.103 mains heater transforiner

‘is, as you know, only tapped for 200, 220 and 240 volts

input. 1 am on a 230-volt supply and am connected to
the 240-volt tapping. Do you think this would have any
detrimental effect on the operation of my televisor ?

1 might add 1 am situated close to a sub-station and my
supply is constant 230 volts. 1 feel if 1 were to connect
to the 220-volt tapping | should run a risk of overloading
y equipment.—A. V. Badman (Bristol).

You are corrcct in using the 240-voit tapping on your
W.B. transformer if your voitage is normally 230 voits.
As you are only dLveIoping 19 volts across C.42 it would
appear that there is a fault in this circuit and we suggest
carrying out voltagc measurements particularly at the
screen G.2 of V.10. Also check wiring of L.14, R.52,
C.43 and notz whether by shorting out L.14 there is
an apprcciuple increase in amplitude. R
CATHODE-HEATER SHORT

In three and a-half years three tubes have gone faulty
after approximately 12 months’ use, the same fault
developing with cach tube. Perfect reception for a minute
or so and then the picture flicks approximately 1in. to the
left and smudged.

A light tap on the base of tube puts the matter right
for a few seconds.

A scparate transformer for tube heater stops the
Rick-over of picture, hut gives the impression of a hlack
smoke being blown across the picture.

With a 2 v. accumulator for heater the tube works
absolutely satisfactorily.

In your opinion, could any fault on the set be the cause
of this tube trouble, or is it just had luck with three tubes?—

3. L. Perrie (Nr. Rotherham).

An intermittent heater-to-cathode short in the picture-

tube is responsible for the effect. Usually the resuit is

uncontroliable brilliance, but since the recciver in
question employs an isolated winding for supplying
power to the heater of the picture-tube, the effect is
manifested in the form of picture distortion: This is
prompted by attenuation of the higher video frequencics
owing to the capacitive cffects of the heater. winding.

The use of a separate heater transformer-—unless a

-special low capacitance component—yields little assist-

ance. With an zccumulater, however, the losses are
minimised and good definition results. 0n

The heater voltage and cathode to heater polcnudl
on the picture-tube should be checked to make sure
that the manufacturcr’s ratings arc not being exceeded.

E.H.T. TRANSFORMER CONNECTIONS

I bought an E.H.T. transformer and thcre were two
secondary leads, one black denoting 0 volts and one red
lead denoting --1,000 volts, the black lead bemg carthed
to the transformer.

If 1 wish to obtain — 1,000 volts for a cathode-ray tube,
do [ connect the --1,000 volts red lcad to the E.H.T.
rectifier cathode and use the anode as — 1,000 volts,
leaving the 0 volt black lead carthed, or do I unearth the
0 volt black lead, connect it to the E.H.T. rectifier cathode
using the anode as — 1,000 volts, and carthing the + 1,000
volts red lead 2—A. Van Hoof (Blackburn).

1t is necessary to apply a positive potential (relative to
cathode) to the anode of a cathode-ray tube under any
condition. An earthed positive potential for the final
anode relative to —1,000 volis at the cathode is
normal C.R.O. practice.

In this case, the black secondary wire must be dis-
connected from the transformer carthing tag, and con-
nected to the wegarive end of the potentiometer chain
which produces the various control potentials. The red
wire should be connected to the anode of the rectifier,
the cathode of which should be taken to the positive end
of the potentiometer nctwork, which should also be
earthed.

INTERFERENCE i

My recciver was_ installed threc months ago and, | must
add, the quality of picture reccived, when viewing is
possible, has been excellent.

Unfortunately, we arc on D.C. mains and during a
programme five or six lin. lines appear on the screen,
hiotting out the picture.

The G.P.Q. has been working trying to find the trouble
for several months without success.

The same interference is also being experienced by
fifteen other viewers in the samc area using differcnt
models.

Can you suggest anything to reduce this interference?
I have tried, without success, an advertised mains filter—
two chokes, decoupled by condcnscrs ‘G W. Hunt
(Milford Haven).

From your remarks it appears that interference is
arriving at your receiver through the aerial system—
mains-borne interference should be minimised by the
inclusion of the filter. But since you have not com-
mented on the type of interference—impulsive or R.F.—
it is difficult to make suggestions.

Acrial repositioning may help to reduce the magnitude
of interference, and give a rough indication of its
direction, but the only successful way to obtain complete
elimination is by adequate suppression at the source.

P.C. IN SCANNING COILS
In my home-built ** Practical Television™ receiver, a
fault developed in the line scapning circuit which was
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located as a short circuit in the line scanning coils. I am
using a 12in. C.R. tube at 7 kv, E.H.T.

After asking your advice I decided to change the circuit
to that shown in Haynes Technical Publication No. 38
circuit 23 with transformer output but without V3 the
efficiency diode. The best results I have been able to get
give a raster that is pulled to the left-hand side of the tube,
leaving a space of about 2in. on the right-hand side.

No adjustments to the controls will improve the position
and I should be grateful if you could advise me what to
do.—O. L. Keys (Chester).

You have D.C. in the line coils, which is puiling the
raster to onc side. Connect a | uF condenser in serics
with one of the scan coil leads to sce if this corrects the
matter. You do not state whether you have tried
centring the raster with the focusing magnet. This
may be severely displaced.

R.F. INTERFERENCE

1 have a table model which has given good scrvice since
purchasing a year ago, but which has now developed a
kind of curtain or grille of black diagonal lines in front
of picture, which behind this is good.

By altering the oscillator unit underncath set we almost
get rid of them, but the sound goes and the car interference
marks become Dblobs and noisier.

It does occasionally fade out, but only'for a matter of
seconds and then returns. 1 had a new E.H.T. fitted a
week ago.—E. Ripley (Sedgeficld). ’

The acceptance of radio-frequency interference by the
vision channel of the receiver is the most likely cause
of the effects. This may be a spurious signal on the
same frequency as the vision signal, and can usually
be proved by finding out whether other viewers situated
nearby are experiencing the same trouble.  On the other
hand, the interference may be gaining admittance to the
receiver via its second channel. In this connection local
mobile transmitting scrvices oiten produce pattern
manifestations of the kind you describe.

A quarter-wave stub cut for 90 *Mc/s. frequently
assists in minimising second channel pick-up. Faulty
tuned circuit alignment is prone to give rise to similar
effects, but in this case the patterns do not tend to fade.

CIRCULAR AERIAL

I cannot use an outdoor aerial on my TV set, as the.

only place to put it has overhead cables running very
close. I have no attic to use an indoor type.

At present I am using a ** Vee'd ”’ piece of flex on the
wall, but it is unsightly.

Can I make an acrial with two rods bent into a cirele,
mounted on swivels for direction, to place on top of the
TV ? I so, can you teil me the sizes and distances, etc,,
for it? 1 am 14 miles from Sutton Coldtield’s transmitter
and in a very good reccption area.

If this type of aerial is not possible, can you suggest
anything that 1 can fit into a room ?—Walter Holston
{Cannock).

If you make up an acrial of two rods bent into the
form of a circle, these should cach be about 6ft. in
tength, the cable connecting in at the bottom of the O,
and a small gap being left between the ends at the top.
For strength this can be bridged with an insulator.
A reasonable sigr.al skould be picked up on this arrange-
ment when the aerial 0 is broadside to the transmitter.

The diameter of the circle will be only a matter of
some 4ft.  Alternately, a compressed-type dipole can
be bought from Messrs. Acrialite Wthh is designed for
mounting in small spaces.

LINE LINEARITY

Will you please help me to cure this fault on my home-
made television ?

The picture is too wide, the left-hand side being behind
the mask while the right side just reaches the mask. By
reducing the width a black border appears on the right-
hand side and any adjustment of the focus magnet only
makes matters worse.

I found by accident that by reversing the Ime connections
on the scanning coil this fault was corrected but, of course,
the picturc was reversed.

Will yvou also advise me which is the correct position
for the ion trap ? 1 have it set for the brightest picture
but find that by altering the position of the focus magnet
the ion trap must also be altered.—H. Newton (Co.
Durham).

A non-linear current change through the line scaﬁning
coils is the cause of this common fault. Most reccivers
‘—home-constructed and commercial—incorporate a
horizontal linearity control, which functions by altering
the width -of the left-hand side of the picture relative
to the right-hand side.

Unless your receiver is so featured obtaining correct
linearity will be cxtremely difficult. Various methods
are in current use., but as no mention is made of the
type of receiver built little advice can be given. ¢

The ion-trap- magnet should be positioned for maxi-
mum picture brightness.

FRAME LOCK

I am having trouble with a commercial model which
although giving a reasonably steady picture for some
time has now developed a frame-slipping antic.

It slowly revolves upwards and, although the speed
can be controlled and direction reversed by operation of
frame-hold knob, it will not ¢ lock.”

By adjusting carefuily I think I have achieved this,
but after standing still for a minute or two the ** flyback
lines appear and slowly the picture slips upwards and
continues to do so.

AN valves associated with sync separation and frame
have been changed but with no improvement. —George
Booth (Brad{ord).

An unsatisfactory frame lock on this receiver is
sometimes brought about by a reduction in efficiency
of the small rectifier which is shunted by a 2.2 megohm
resistor, and located between the anode circuit of the
sync separator valve and the pink connecting wire on
the frame blocking oscillator transformer. A 0.047 uF
capacitor is also connected in this circuit, which can
develop a D.C. leak and give rise to simifar trouble.

A substitution test is desirable in this circuit ensuring,
of course, that the replacement components are in
good condition.

| QUERIES COUPON

I This Coupon is anai(l)ab!e' untii March 18th, 1953, and
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VIEWMASTER Valves, complete set
of 12, £6/2/6; EY5I, 9 -; EF91, 8/6;
EB91, 7/6; EBC33 8/6, 6K1G, 4 for
16/6; SP61, 4 for 19/6; 6V6G, 4 for
30/-; 1T4, 1S4, 1S5, 1R5, 354, 3V4,
4 any type. 31/-. V/Cntrls., all valpes,
3/-, SP/sw, 4/3; Coilpacks, 3-wave,
27/6. Rola 10in. P.M. with trans..
31/6. New list, stamp. WINWOOD,
12, Carnarvon Rd., London, E.10.
(Mail only.)

TELEVISION and Radio Valves;
guar. brand new, EY51, EF91. EF80,
EF50, 185BT, 9/6 each; ECH35,
CCH35, PL38, EL38, EL33, PZ30,
HVR2. KT33¢c, PL33, 13 - each; 8D3,
€K7, 6J7, -6K6, EL32, EF39, 6C5, 6C8,
6D6, 6N7. 6SK7, 6SS7, 6U5, 787, 9D6,

SP61. D63..all at 6/3 cach; CVI131,
CV135, Cvi13g. CV133. CV136, 4 any
type, 22/-; 6CD6, 8/-; 12K7, 12K\,
12Q17, 35L6, 2516. 35Z4 6SNT. 6VEM,
6V6G. 6Q7. 80, 50L6, 42 CLJ3, U50.
Ul4, 6J6, all al 9/3 each. cView-
master” set  of 12, us  specified,

£6/2 6. " Viewmaster *’ Coils. complete
set, with choke. 17/6. New Valve
(mmponent list, stamp piease. RADIO
UNLIMITED. Elm Rd.. London. E.I17.

(Telephone: KEY. 4813.)

GUARANTEED VALVES : 6K8G
257Z4G. KT61. CL33, PL33, 11/6;
6QTGT 6V6GT, 12Q7GT, 12ATT.
12K7GT, 10,6; 5U4G, 807, 6SNTGT
6SL7GT, 16/-; 5Z4G. MUIl4, VU39
12K8, 50L6GT. 35L6GT. 9/6; 7C5.
VP133, VRS55, 6USG. 6X5GT. 8/-;
£C6, 0Z4. 12SHT. 12A6. 1A5, 7/-
6K7G, 12J5G'T. 1LN5. 9D2. VRAS3,
VR56, 6/-. Special offer : 4 6J5GT,
or 3D6. for 15/-, postage., 6d. Send

2id. stamp for full list of Compon-
ents. ELECTRO-SERVICES & CO.,
28, Ethelburga St., S.W.11. {(Phone:
Battersea 2964.)

50 SECONDHAND Televisions dl\K.in
for sale; famous makes. TOMLINS.
127, Brockley Rise, Forest Hill, S.E.23.
(FOR. 5497.}

1TF YOU REPAIR T/V SETS, send id.
stamps for our Spares Manual.
DIRECT T/V REPLACEMENTS.
Dept. P.W., 134-136, Lewisham Way,
New Cross. S.E.14. (TIDeway 3696.)

EXPERIMENTER has quantity of
apparatus for disposal; IF strip 194,
with valves, £1/15/-; RF26, £1/15/-'
RF25, modified Sutton Sound £1/5/~;
EF50’s. 6/- each. No callers. Apply
PEPPER, Bibury Rd., Birmingham, 28.

BY RETURN of post. Cream Masks,
12in. 21/6, 9in. (shallow) 8/6; Scan-
ning Coils by Scancp, Hi Imp. frame
24/6; Mains Trans. WB 103 42/-; 36
EHT 100 8kv Rects., 28/-; P.M. Focus
Magnts., R/17, 22/6; Rubber Grommets,
1/6 dz.; Self Tap Screws, 2, 1, 6 BA,
assd. Ingth., 8d. dz. Pew cnly brand
new R,/G Chassis, 5v AW. S/Het.,
complete with valves and B8in. ener-
gised spkr., 9 x 5 coloured scale
and escutchn., L. and P. Car Battery
Chargers, 6/12\« 55/-. Terms, C.W.0.,
add 1/6 p. and p. THE TELETRON
CO , 266, nghtmgale Rd., London,
N.9. (How. 2527.)

BELFAST’S leading Radio and Tele-
vision Store offers the following
Valve bargains:—6AK5, 9/6 each, 3
for 27/-; 6K8. 9/6 each, 3 for 26/-;
6AGS5, 6/6 each. 3 for 16/6; 807. 8/6
each, 3 for 24/6; 6LTM, 6/6 each,
3 for 16/6; 6NTM, 6/6 each, 3 for
g 7/6 each, 3 for 31/
EA50. 2/- eacly, 3 for §/-; 3A4, 4/-;
185BT, 12/6; CV286, CV287
stabilisers), 12/6; GS16, GS46 (P.E.
Cells}, 22/6 1T4, 7/6; 3Q4. 8/6;
6SAT, 8/6; 125G7. 4/-; 6J6. 12ATT,
10/6. Please add 9d. postage on
orders under £2. Send for full valve
list. Television components. <Full
range of cqmponents ande valves
stocked for the ' Tele-king,” '‘ View-
master,” '" Argus.” ete. ELECTRAD
RADIO, 69, High St., Belfast, N.I.

RATES: 4/- per line or part
thereof, average five words to line,
minimum 2 lines. Box No. 1/- extra.
Advertisements must be  p
and nddre«ﬂl to
Manager, ‘' Practical Tele
Tower House, Southampton St. "
Strand, Lendon, W.C.2,

‘“VIEWMASTER ** Valves, exact to
specification, guaranteed new and
boxed, comprising 5 EF50, 1 6P25,
1 KT61, 1 EBC33, 1 EB91l. 2 6K25,
1 6P28. set of 12 £6/2/6 (post and
insurance 2/-); ' Tele-King " 16in.
Receiver, complete set of 17 valves
exact to specification, £9/19/6; 6AMS6.
EF91, 6F12. 277. 8D3. W77, EF92, 7/9;
EBOl. 6ALS5, 6/9; €V6G. €F6. 5Z4G.
EBC33, MUIl4. U22. DHT7. 6ATS.
Pen 46, 155, 1R5, 1T4. 3V4. 384, 154,

8/6; Pz30. PL38, EL38, 17/6; EY5I.
ECC91. EF42. DK32, 1A7G. UBF80.
PLY3. U37 R16, 10F1, 20L1.

; UAF42, 6K8GT, CL33.
PL33. PL82, IUF.‘). 10P13, 1/.; UL41.

UBC41. UCH42, EL4]. EF4l. EZ40
KT61. PY80. PYB2. 12AT7, 10/6; 6J6.
UY4l. UF41. U404, ECH42 DL35,
1C53G, DAC32. 1H5G. 1t0/-; ECLS0,
EFg0. KTW61. 6SNTGT. 6SL7GT,
6QIGT. 12Q7GT. 12K7GT. 12K8GT.
9/6; U50, 5Y3G. U78. 80, 25L6GT.

35L6GT. 50L6GT. 353Z4GT. 6V6GT. 9/-;
EF39, EF8. EF50. 7C5, 7Cs, 1B7, THT.
87, Y4, 7/6; HVR2A, 6K7G. 6/3.
All new and boxed, postage 4d. per
valve extra. READERS RADIO, 24.
Colberg Place, Stamford Hill,
London, N.16.

SPARES. Aerial, VCR97, EHT-Trans.,

etc. PORTER. 25, Mannville Grove,
Keighley, Yorks.

COMPONENTS. Our 1953 Catalogue
is now uvailable giving full details
of our comprehensive range ol com-
ponents. WATTS RADIO, 8, Baker
St.. Weybridge, Surrey. -

COMPLETE
VIEW MASTER
SERVICE

ALL MODELS ALL AREAS

PRICES. We can save you up to £7 on
your View Master. Our vesy detailed
list gives full particulars. Send for
your copy now.

SPECIAL OFFERS. Resistor Kit.
Every resistor labelled with vaiue and
position in set. Please note that no
knowledge of the colour code is
required with our kit. London, 26/-.
Midland, 24/9. -

PAYMENT. Cash or C.O.D. H.P.
Terms now available.

DELIVERY. All orders are despatched
on day of receipt.

INSTRUCTION BOOKS. Any
model 7/6 post free.

Watts Radio weybridge) L1d.

8 BAKER STREET, WEYBRIDGE,
SURREY. Telephone : Weybridge 2542

SERVIO’S NEW CHASSIS SERVICE.
Have your chassis made, in ali.. to
your own specifications, cheaper than
a ready-made one, e.g., chassis 9 x -
5 x 23in. costs 3/9, normal 1hnfrs.
price 7/3. Details: One side any
length up to 17in., the other side
any length from 4in. to 12in.; depth.
any size up to 3in.; price 1d. per
sq. in. of top surface, ignoring depth
e.g.. chassis 10 x 7 X 2}in.=10 x T=
70 sq. in.=70d.=5/10. New EHT
valve bases for HVR2, VUIlll, etc.,
6d. New amphenol octal bases tint.).
6d. A ncw book on TV servicing
giving actual ccts. of- 6 mnfrs., incl.
projection TV, §/.. Write for our
frce lists offcring valves as free gifts.
SERVIO RADIO. 156/8, Merton Rd.,
Wimbledon. S.W.19, {Phone: LIB.
6523.)

SULPLUS 465 kes 1ron dust cored
aligned and sealed IFTs (muarked
red, green, yellow. black). perfect +
twin 500 per o ganz condeuser, 6/-,
post 1 -; American and British resis-
tance boards. 2ib, parcel, 2/6, post
10, New  lhist of radio bargains
(incl. valves) available, s.a.e. THE
RADIO SERVICES., Lr. Bullingham,
Hercford.

VIEWMASTER KITS, new specified’
partg, less speaker, focus ring,
£24/168/-7 assembled. £28. BETTS,
53, Mirficld Grove. Hull.

GUARANTEED new, 6ANM6 8/-, EB91
6/6, EF92 6/3: regz. poﬁt 1/-. MARTIN,
42. Glengarry Rd London, S.E.22.

PREMIER Elecirostatic TV,; working
order; polished Console cabinet,
built-in  magnifier. 22, Pine Rd..
Todmorden. Lancs. °

S.E.LONDON CONSTRUCTORS
We hold good stocks of new and
guaranteed
COMPONENTS AND VALVES
Rewinds, loudspeaker repairs, com-
munication and TV. receiver align-

ment, etc.
GLYNDON RADIO SERVICE,
68, Wellington St., Woolwich.
. WOO 2749.

| E.M.I

BARGAINS. -Aute-trans., 50 vcle,
0-104-230v, 312 V.A.. 17/6; IFTS
canned. new, 10/13 mes, 1/6; R1355
type (7 mes), 1/6; diode type, 2/-;
Generators., hand-driven, geared,
300v and 28v outputs, 9/-; Dyna-
motors, 6v to 250v isoiled) . 8/6:
R1355. cpte.. 35/- icarr. 6/-); RF24
21/-, RF25 25/., RF27 45/- i2/- carr.).
RF monitors with 2/VRS81, 1/VR92,
14/-; Power Units, 50 cycle. Outputs
300v 40ma and 12v 3a. DC, 50/-;
1 each 5U4G, 6V6G. VU120, 2/.02
8kv conds. and choke. 3. H 200ma.
25/-; Indicators with VCR97. 3 each

. VR65, VR54. 2/VR92, 65/-
tearr. 5/-), less valves and CRT,
17/6 tcarr. 5/-). Stock list and
enquiries, s.a.e.. please. Terms:
C.W.0.; immcdiate delivery; post
extra., W._ A, BENSON, 308, Rathbone
Rd.. Liverpool, 13.

NEW VALVES WANTED,

small or

large quantities. 3Q4, 6V6, 374,
ECL80. EF80. KTé66, KT6!, 6L6N.
VR150, 30. 5R4, 80, etc., ctc. Prompt
cash. . WM. CARVIS, 13, North
Street, Leeds, 7.

EDUCATIONAL

I.P.R.E. Duata for constructing TV
Aerial-strength Meter, 7/6; 5.500
Alignment Peaks for superhets 5/9;
sample copy ' Practical Radio Engin-
eer, 2/-. Membership- cxammanon
particulars, 1/-, Syllabus of seven
postal courses free and post free,
SECRETARY, I.P.R.E, 20, Fuairfeld
Rd.. London. N.8.

FREE' Brochuxc glvmg det.uls of
Home Study Training in Radio, Tele-
vision. and all branches of Elec-
tronics, Courses for the Hobby
enthusiast or for those aiming at the
A.M.Brit.ILR.E.. City and  Guilds
Telecommunications, R.T.E.B., and
other Professional examinations.
Train with the College operated by
Britain’s largest Electronic organi-
sation, Moderate fees. Write to
INSTITUTES, Postal Division.
Dept. PT28. 43, Grove Parz Rd.,
London, W.4. (Associated  with
H.M\V.)
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. HWM
TECHNICAL /€ NSror ,
Lt 7,6 TRANSFORMER 7,6
BOOK SEH““';E \, (Ex-Government 500 cps.)
. 2.5 KY — 35KV
LY By putting condenser in series with input and 50 cps
mains, secondary gives 2.5 Kv.-3.5 Kv. dependent on the
condenser capacitance—2 mfd..: 2.5 Kv. 4 mfd.—3.5 Kv.
Secondary short does no damage. X
New Guaranteed Perfect New

For all your technical books and periodicals
you need go no further than the nearcst shop or
bookstall of W.H.S. Whilst it is not practicable to
maintain a big stock of such books at every branch—the

Daily Supply Service from Head Office will quickly 6V6 10/- | (Syt)ED-,/_’ gg"‘qﬁ 4. | KTa4  8/6
deliver the books you want to your local branch. We will . 6K8 12/6 6SHTM 4/6 | vy 356 | 6ACT 8-
gladly supply lists of the standard works on any subject KT66  12/6 ‘\,/Sjl}} 2//: 9001 5/6 ! Eg;z }l/"
and welcome inquiries from students and librarians. . ’s-'ch:(s ;;f | 807 (U.S.A.) §Cf3l 8/ | PEN46 5)-

86 | SP41 - 2/6 | beNdro 36

“ Our Postal Service can send technical
books and periodicals to any address at

Home or Overseas.

W.H. Smith & Son

TECHNICAL BOOK SERVICE >
HEAD OFFICE: STRAND HOUSE, LONDON, W.C.2

Mechanical Selecto

Condensers (small),

New.

EF50 5/- 1 EF50

1625 7-1g

EL50 7/6 Sgeﬁ
EASQO 2/- i 6Q7
DI 2/- ' 6J5M

24-26, EAST

Receiver 161. Chassis.

Valve line-up : | CV66, 2 EFS4, t ECS52.
Less Valves, 4/6 each.

Torch and Panel Bulbs.

All Type Valves Stocked.

Tel.: (Mid) 3418

Tested.

4 EF50 Valveholders, Electro-
r Switch, 4-position Coil Turret,

8 mfd. 500 volt. New. W.E. 2/é.
3.5 or 2.5 Volit, 2/- dozen.
VALVES

5/~ 1 VU39 /-

/

32 8/- | EBC33 8/67 |14 716
206 12F32 7/~ |.573 .,46
10/6 | €K7 6/~ | VTI04s 9/~
7/6 ) 956 5/- 1 50L6 9/-

Transmitter, etc.

VINER
ST., MIDDLESBROUGH

B e ca e e ca da a e 4 A & A e e o o o o

3

. XXX YOO
ALUMINIUM, LIGHT ALLOYS, (BA Ns rﬂ HM[ Rs ; Cinesmith Television of Quality
BRASS, COPPER,” BRONZE, * *DE LUXE T.V.CHASSIS *
IN ROD, BAR, SHEET, TUBE, STRIP, o G‘?“ &:—'— |:URQPL?AS:TSITIES * (LACTORY-BUILT, : SUPERHET.
NGL “B.V.A. e
WIS ANEHs CRRE, VSR FROM OUR STANDARD RANGE 8 D S AN R
3000 STANDARD STOCK SIZES CRIONOURRSECIRICATIONS ¥ UATION. FocUs  BANGWISHE
L GoOD  DELIVERIES : UNSURFASSED. * GTD. 13 :
REASONABLE PRICES NTHS.
H' ROLLET & co'! LTD' We have also a department for i * 127 or 15" Prices from £54* x
6, CHESHAM PLACE, LONDON,S.W. 1. rewinds giving you a 24-hour % Chassis absolutely complete ready x
SLOane 3463 service and a better job. -Please for fixing into your own furniture x
* label all burnt-outs with your name | Sénﬁﬂb’?f&e A{}Eo gggg[l)lled in b};anrti- x
H 5 a e rabinefs
Works : and address when despatching. of Walnut Veneer. S A.E. please :
36, ROSEBERY AVE., LONDON, E.C.1. P HOWO RTH for details of 6 models. o
Brarches at Liverpool, Manchester, . © PT) cINESM"‘H PRODUCTS fbsgtji x
Birmingham. P sl BRITANNIC WORKS, Regent St, X
**No Quantity too Small "’ 51, FOLLARD LANE, BRADFORD RARNSLEY, > hono 4445
m—— 12!, 37030 4 F % de de A Kk 3ok kK
RADIO G200 ANNOUNCES| NUTS, BOLTS, SCREWS ||~ e c
VALVES, at 2/9 : RK34/2C34, VR78, DI, 2 rcle\’ISlOll, Ra(ho,

7193, 954, 2X2, 879. At 4/6 : I12H6, 4D!,
VUIITI, GDT4C, NGTI. At 5/6: 125H7,
SP41, VT51/KT2. At 6/9 : &j7gtg, 65G7,
6USG, 125C7, 125K7, ECS52, EF54, VRI36,

AND WASHERS

ALL CADMIUM P'EATED

SET 305 (Size 2BA). — Assarted acrews and bol*s from
5116, to 1 §in. loug. with plain-hex. nuts. Pinnacle

Record CABINETS
MADE TO ORDER

uU78, 125L7, CV73. At 7/9 :87657, I6(I:‘§. O$: muts, double snchor nuts, lock washers and plain Vod
2A3, 65K7gt. A : 7C5, 7Y4, washers. Al rusl proof. Average Contents, 400 -
;QgsséTst VT46g7tR7 I[T4 /3A4 3Q4/NI8 Bisces. /6, yiva 110, twnd. ) ANY SIZE OR FINISH
DH7‘7 W77 6AC'7 K‘TM ' 6K7ét 25L6gt' SET 306 (Size 4BA\47\M‘0T{(V1 serew 3 and holts from -
. J . M ~ . 2in. i b . th plain hex. nuts. xi m
50L6gt, 6V6gr, 6KEG, KL35. 6C6, 6D6. | v ot o e T s || CALL OR SEND DRAWINGS

6X5gt, EL3. At 9/6: KTé6l. [R5, 154,
IA5gt, 6BBgtg, 6CH6, 524G, 65L7, 6SN7,
1S5, 3v4, 12AX7, 6B4G, 6G6G, EB9I, D77.
6BA6, 6BE6, 6BWS6, SOCS. 6AU6, 6BR7,
6X4, 6AMS6, 5763. Acr 10/6 : 12K8gt,
6K8gtg, 65Q7, KT66, 6Q7grz, X78, 6BG6.
X76, Z77. At 12/6 : 6)7, 8012. 801, 807,
CV66, RLIB, VS68, STV280/40. Viewmaster
and Tele-King Components by return post.

ARTHUR HOILE,

55, Union St., Maidstons, Kent. Tel. : 2812

Contenis €00 Pieces, 7/8, plus 111, post.

SET 807 (Size 6BA). Assorted screws from §in. %o [ lin
fong, with ylain hex. nuts, Siminonds nuts. shake
proof washers and plain washers.  All ruast proof.
Average Contents 750 Pieces, 76, plus Hd. post.

By pest, air-freight or ship. anywhere in the world.

Orerzear posi extra.
ALl sets well packed in compartmentod bores.

BERNARD F. WADE LTD.

ILKLEY, YORKS, ENGLAND
Tel : likley 1767

P FOR QUOTATION

B. KOSKIE

(DEPT. B))
72-76 Leather Lane,
Holborn, E.C.1
Phone : HOLborn 4771
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£ s d

Haynes Frame Fecd Cholke LUseF 1.3 0

Line Weed Choke T.UsSsL 18 6

Frame Osc. Transformer TQ13S 18 6

Line Osc. Transformer TQI32 13 0

Scanning Coil Unit 80141 2 2 0

Hivolt RF EHT Unit 7 Kv. 201 519 6

Flae P.M. Focus Unit 1117/6 1 8 6

Gardner Mains Transformer 11180 5 3 6

L.F. Choke 201 113 G

W.B. 10in. Speaker 7.0000 510127 51 6

Colvern Potentiometers 50002 and 10k (2 6 6

Morgdnibe Type A. 20 k{2 and 250k {2 5 0

Erie KOk {2 with switch. Variable 6 6

50Ck (.. Variable 5 0

AIl Values of Lrie 8 Resistors 8

Complete set of libelled } watt Resistors 1 7 6

Wirewound resistors 20

Aladdin Iormers and Cores PP5920-5 10
Valves B.V.A. as specitied at current prices

Haynes T138 modifications in stock

{1}

T.C.C. 3PF Ceramic
151 F SMWM ‘ R
IWBPF SMWM
100PF CM20N
20017 SMWM L
SOOPF CM20N 2
6P F SM2N 4
Q0L HF CM20N 9
005 1 F Type 245 8
020 Type 245 0
O1/tF pe 0
05/¢F Type 213 1 0
1uF 243 1
25 uF 343 6
5 F 343 0

Dubllier apF 500v. BR450 9
BUF 500V, RA5N 0
160F SO0V, BR‘C I‘165’J 6 6
J2uF S00v, T2 1 0
50111‘ 12v. BRSOI 2 6

J T FI LM ER FPlace these prices in your P.T.R. Booklet or send for latest P.T.R. List. Frompt Postal Scrvice.

MAYPOLE ESTATE, BEXLEY, KENT.

Tel : Bexleyheath 7267

OAK, WALNUT & ORDINARY PLYWOOD
CUT TO YOUR SIZES FOR CABINETS, etc.

We will Leaflet on French Polishing
send you FR EE & Plywood List for S.A.E.

We specialise in Plywood for Amateurs and gladly
advise on Constructional Problems

THE DERWENT CRAFTS SHOP

BRIDGE GATE, DERBY
Keep this advertisement for future reference

AERIAL MASTS

Again we have been fortunate to secure a limited number of
13ft. WOODEN MASTS, approx. 2in. dia. slight taper and
ideal for television chimney masts. etc.

PRICE 7/6 EACH. Carriage 2/6 or IN LOTS OF 4 OR OVER
é/- EACH, Carriage 3/-.

T.V. DIPOLE AERIALS. For all channels. Heavy Bakelite
Insulator and [in. dia. elements for inside or outside usec.
(Please state for which station when ordering.)

15/- EACH, PACKING AND CARRIAGE 2/6.
POLYETHELYNE DIPOLE INSULATORS fitted with {in
dia. Brass stubs ; with your own elements and a small amount
of ingenuity a very highly efficient aerial system can be
constructed.

PRICE 5/-, postage 1/6.

WALTON’S WIRELESS STORES
48, Stafford Street, WOLVERHAMPTON.
Send s.a.e. and 3d. for latest list.

TRANSFORMERS, 220-250 v. Primary 50 ¢
/\4.377:5. 5 1 amps., €3 v, 7 amps..; 82 v, 1 amp auto winding.

. 25
A4J16'1‘1 6. .3 v 7 amps., 6.3 v 1 amp., auto winding, 300 v 250 m.a.,
200~ -
A48673.5 v 2 amps.. 6.3 v 7amps., 6.3 v 1 amp., auto winding, 350 v

17/6.
6.3 v. tapped at4 v 2amp.. 17/6.
300-0-300 80 m.a

nps., 6.3 v 500 m.a.. 250—0250100 m.a., 25/~
A1’M7S 126 v 3 amp C T, 2V L5 amps.. 12/6,
A4258T. 6.3 v 3.5 amps.. 5 v 2 amps.. 350-0-350 150 m.a., 35/ v
A4157W, 55 v tapped at 43, °5. 30, 25, 15 2 amps.. 4v1 amp 76
A44798.” 48 v tapped at 37, 30, 24, 13, 13 2 amps.. 4v 1 amp., 7/8.
A46565. 6.3 v 3 ambs. 75 v 2amps., 250-0-250 80 m.a.. 16 -
A4673S. 12 v 3 amps.. 12 6.
A4840S. 350-0-35) 300 m.a.. 6. 'i v tapped 1 v 2amps. ; 63 v tapps d
§v3amps. ; 6.3v10amps. ; E.H.T.rect. fil. 2v.2amps. ; EH.T.
6.250 v 5 m.a.. £5.
i 0-210. 220-230. 240-250, 4 v 12 amps.. 4 v4 amps.. 1 v
0-0—350300m.a. ; E.H.T.rect fil.2v2amps. ; E.H.T.

. £4. . .
EH.T.1, E1l. iy 5000 v5 m.a. ; reet. fil. 2 v 2amps.. pri. 230-250 v,
50/-.

CHOKES., HEAVY DUTY.
‘022’3. 4512 250 m 10 1., 8/-. o, & p.. 26 496181 120, 200 m.a..
10 h.. 8 U25L.. 1 150 m.a.8h.8 .p & p., 2/6,
U258, 30012, 80 m (‘62 10042, IOm a.5h.6- " C U5,
0. 80m.a., 10 h.. 5 - : 4073W.3002.60m.a.. 10 h. 4~ C178 335002,
60 m.a., : CG15, mi nntur‘echol{e 00, 60 ma,. 6N 36

T15, miniature mic. trans., 50-1, pup. 4/~ | A4830T. O.P. trans.
aohmE sec. 3 w.. 3/9 ¢ KP701), OF‘ trans., ?'nhm‘ sec. 5 w.,

4/- 1 A4600R. P.P.0.1> trans.. 2-3 ohms, sec. 6 w.. 5

QLAN\I\(. YOKE for 35 m.m. neck tubes, line and frame winding.

12 6.
l’m l1\ (A)ll N for 35 m.m. k tubes. fully shrouded. ligh
impedance (parallel), 22/- ; low Impedance (series), 15/-.
VIRRATOR TIRANS., 12 v input. 300-0-300 O.P.. 80 m.a.. 8.
VIBRATOR TRANS,, 12 1P, 200-0-200 O.P.. 60 m.a.. 6'-.
VIB., TRANS. MI62. 6 v 1.P., 15 150, O.P., 80 m.a.. 6/-.
Malil Order Termis, C.W.0. Where r) & p. charge is not stated plea
ndd 1/- un to 10~ 21/6 up to £1 ; '2/- up to £2. Orders over gg

AUD!O LTD.

37, HILLSIDE, STONEBRIDGE, LONDON, N.W.10

SATS. 9-6 Phone : ELG. 3644

—HANNEY of BATH offers :—

STANDARD VIEWMANTER, Constructor's Envelope. 7/8.
Complete kit with wire, sleevine. nuts and oolts, Jess \’n]ws,
Tuhe and Cabinet. GlNLWb specitied parts only

In Easy Stages . ONE, 623 ; TWO. 42/9 (Wenvoe. 39/- )
THREE, £5:1:8 ; I-OUR '910: FIVE, £10/4; SIX, £75/9 :
SEVEN. 87 8.
Individual Partc fany item ,oId cemratehﬂ)‘ WB100 sonnd

.6

i
: 14Dus. 117
. 36EHTH). 2611 .
100, 148
T C'C. Condensers : London. £716; £7
condenser supplied sepatately, rices P Con ,txm’turb
Manual. except CP’»SQO, wh1 “h Moxgamte pots.. 5/-
each : Frie pots M i esistor kits : Loncon.
36/- . others 35 > e also available in the
Tatest type ERIE*insulated ceramic tubes at the SAME PRICE.
Colvern pots. kit. 22 6 : or CLR 901, 3 3 each and CLR 4089/22,
6/4. Belling-Lee L707 connector. 8/9 : fuses, 6., each.
Wearite coilsets (with L9 : London. 22/- . Wenvoe, 28/~
2\11 other channels, 30/- ; Pre-amp. coils tor all channels,

Constructor's EnveT pe, 6/-. Coilsets,

kit. 70/- C.C. condenser kit

: Allen Wide Angle ¢ rapone nts :
CJ’\O 40- FC .. GT,16 and

15-: Sc. 312, 226 . AT.310. 80/
Rest ,Lors and Pots ‘are detailed in our TK

Booklet available from Brimar Valves.
27 Com

e Ar
4 WA LC1.
WA FMAT 21/~ \VA LOTl 42 - ;
Condcn"els and pots. are detailed in our supplem L
MARK 2 I'ocus Rinegs (Thin Lens). Rlg
30 - R25, 326 W22, 523 ; W25
1.78. I'I'H and 1T9. 5'- each
Pleasc add 9d. postaze on all mders
all C.0.D. orders under £5. Sen
hen< s now. which contaig
Receivers. recent P.W. desig

LI

77, LOW
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It means a great deal, to know that l The ‘ENGLISH ELECTRIC *-16” Metal C.R. Tube
a component is British-made. In is made entirely in Great Brjtain—made for a
engineering—and not least in elec- ‘ long life, easy handling and a high safety factor.
tronic engineering — British crafts- It is the perfect, British-made answer to the

manship stands supreme. | home-constructor’s needs.

Magnetic focus and deflection (70° angle). Almost flat face-plate.
Wide angle scanning. Wide contrast range. Picture focussing over
whole of screen area, Fitted ion trap. Length 17.11/167,

o SHRLECTRIC

METAL C.R. TUBE

Department, Queen’s House, Kingsway, JLondon, W, C2. %

Pyl




