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PRACTICAL TELEVISION 

THE 

MULTIMINOR 
l his splendid new AVO Instrument 

has been developed to meet a definite 

demand for a sturdy pocket -size multi - 
range test meter at a modest price, 

suitable for use on modern electronic 

apparatus as well as for radio and 

television receivers, motor vehicles, 

and all kinds of domestic appliances 

and workshop equipment. 

Readings are obtainable quickly and 

easily on a very open scale, and range 

selection is by means of a robust clearly 
marked rotary switch of the charac- 

teristic AvoMeter type. Measurements 

of A.C. and D.C. Voltage, D.C. 

Current, and Resistance are made by 

means of only two connection sockets. 

Designed and Manufactured by 

i RANGES 
D.C. 
Voltage 
0- IOOmV. 

A.C. 
Voltage 
C- 10 V. 

0- 2.5V. 0- 25 V. 
0- 10 V. 0- 100 V. 
0- 25 V. 0- 250 V. 
0- 100 V. 0- 1,000 V. 
0- 250 V. D C. 0-1,000 V. Current 

0- I00,A 
0- ImA 

Resistance 0- 10mA 
0-20,000 !t 0- I OOmA 
0-2M !t 0- I A 

List Price 

AVO Ltd. 
£91i0s. 

complete with Test 
Leads and Clips. 

AVOCET HOUSE 

May, 1958 

A new pocket -size instrument 
for the T.V. and Radio constructor. 

Pocket size : 5i x 3 x I ins. 
Weight : I lb. approx. 

Sensitivity : 

10,000 !t /V on D.C. voltage 
1,000 A.C. 

Accuracy : 

3% of full scale calse on D.C. 
4% 
To meet special requirements, instruments 
can be supplied to a higher degree of 
accuracy for a small additional charge. 

Telephone : VlCtoria 3404 (9 lines) 

92 -96 VAUXHALL BRIDGE RD. LONDON S.W.1 

Leather Cose 
if required 32/6 

ranges. 

M M.2 

COMMERCIAL TV 
DON'T GIVE UP BEFORE YOU HAVE 
TRIED OUR BAND III PRE -AMP 

Separate coaxial in- 
puts for Band I and Ill 
Aeria Downleads. No 
changing of Aerial 
leads. No Diplexor 
required. Attractive 
black crackle finished 
case fitted with non - 
scratch rubber feet. 
Easily installed -just 
plug in mains and 
aerial leads. 

A sensitive unit complete with built -in power 
supply specially designed for use in ultra- fringe 
areas. High signal to noise ratio. Will produce 
excellent results in localities where the signal is 

normally unusable. 
Dimensions 6in. x 4in. x 21 in. Will fit inside most 
receiver cabinets. 200 -50 v. A.C. 

PRICE C6.6.8. C.W.O. OR C.O.D. 
(Fly Lend 3/6 extra.) 

" AIRVISION " 
(Electronic Equipment Manufacturers) 

14 Boulton Road, SOUTHSEA 

'r r rvl sl Jm 
FU!3FA 

WE OFFER 

MULLARD - COSSOR - EMITRON 

Etc., From Stock 

12" TUBES £5 10. 

14" TUBES £6 10. 

17" TUBES £7 10. 
Please add 12 6 Carriage and Insurance. 
All Tubes Guaranteed for 6 months 

MARSHALLS for TELEVISION 
131 St. Ann's Road, Tottenham, 

London, N.15. 

Callers welcome. STAmford Hill 3267 
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May, 1958 PRACTICAL TELEVISION 

HisÍÁ$Ù.$ VOICE 
MARCON1PHONE 

COLUMBIA 

40ounce NEW PRACTICAL WAY 
OF LEARNING AT HOME 

NEW- completely up -to -date methods of giving instruction 
in a wide range of technical subjects specially designed and 
arranged for self -study at home under the skilled guidance of 
our teaching staff. 

NEW -experimental outfits and lesson manuals ara despatchcd 
on enrolment and remain the student's property. A tutor is 
allotted to each student for personal and individual tuition 
throughout the course. 

Radio and television courses, with which specially prepared 
components are supplied, teach the bcsic electronic circuits 
(amplifiers, oscillators, detectors, etc.) and lead, by easy stages, 
to the complete design and servicing of modern Radio and T/V 
equipments. 

If you are studying for an examination, wanting a new hobby 
or interest, commencing a career in industry or running h, 
your own full -time or part -time business, these practical 
courses are ideal and may be yours for moderate cost. Send w" 

off the coupon to -day for a free Brochure giving full details. 
I There is no obligation whatsoever. 

Instructional 
lesson 
manuals. 

Courses with Equipment 

RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS 

CHEMISTRY PHOTOGRAPHY 

ELECTRICITY CARPENTRY 

ELECTRICAL WIRING `HI -FI' 
DRAUGHTSMANSHIP ART etc. 

E.M.I. Factories 
at Hayes 
England. 

EMI INSTITUTES 

3 -stage 
T.R.F. 

circuits. 

Oscilloscope. 

0 o 

Students 
Test Pane' 

2state 
uipment. 

radio 
eq 

S valve 
3- waveband 

superhet 

FIB in for FREE BROCHURE 
E.M.I. INSTITUTES. Dept. 1385. London. W.4. 

Name 

Address 

Ag, 
(I` under 21 

453 

I am interested in tha following subiect(s) with 
without equipment ..............._......:...__......... ....._.._........._....._...... 

(We shall not worry you with personal visits) 
IC-107 

BLOCK 
CAPS 
PLEASE 

MAY 58 

The only , pre -f'ecea'y College r.,rc Gy a W¢, -tr éde Cxde.cstiticz6 oraà t4rezecók 
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454 PRACTICAL TELEVISION May, 1958 

xXXXXXX®XXXXXXXx'SXX®o3®XXXXXXXX8XXXXXXXXXXXXXXXXXXXXXXXXXX®®®: X®®X_V! 
X Big storks of all type, of eompo- 
X nents are kept at all depots. S 

special component bargains are 
also listed below. 

Zi 
XMorganite 

X 
X - ingle and 2' 

i: -: +ng types 
Skï# a a11-. 

X _ 
able, stand- 
ard size X. with good 

X ` length spin - 
`1: tile, all new X and boxed. 

able,' 51( 5K. 100K -100K 
each-values avail- 2 meg, 

l meg. Single types 1 - each. 
X values available : 10K, 35Ií, 50K, 
X 100K, 250K, 1 meg., 2 meg. 

Potentiometers 

Yaxley Switches 
5-pole, 2 -way 1 3 X 12-pole, 2 -way 1 8 

X 3 -pole. 5 -way 1,6 
X 9 -pole, 3 -way 2'- 
X 2 -pole, 9 -way 

6 -pole, 4 -way 2 8 
4 -pole, 5 -way 2,6 

X 2 -pole. 6 -way 2/6 
X 1-pole. 7-way 2/6 
X 1 -pole, 12 -way 2'6 

6- position shorting switch 2i- 
X Double -pole mains switch for 
X attaching to Yaxley switches 1 6 

X Discount of 10e,', where adoze.n 
X of one type ordered. 
X Special quotes 144 or over. 
X 50 Assorted Resistors. Well mixed 

and useful values, 1 and i watts. 
X Price 5/- per 50. 
X 50 Assorted Resistor.;. Well mixed 
X and useful values, 1 watt. Price 
X 8'6 per 50. 

X Fine Tuners 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X Ceramic trimmers all with lin. 
X spindle of fair length. 5. 10, 15. B) 

P.F. at 2,3 each or 24.- per dozen. 
g ('oil Pack for superhet 465 Kc s LF. 
X Medium and 2 short waves. 9:8. 
X Midget ('oils, Ideal for former, in 
574 cans, with dust cores. 4 6 Per dozen. 

X T.V. SERVICE SHEETS 
X 
X 

X 
X 
X 
X 
X 
X. 
X :CO sheets covering the most popular 
X post -war Televisors by leading 
X makers -Cossor, Ekco, Ferguson. 

Pye, etc., etc. Give circuit diagram 
component valves, I.P. frequencies, 

n etc., £1 post free. 

Transistors 
X A Soot range of transistor 
X parts, miniature trans - 

xforniers,electrolytics.etc., 
available at all branches. 

X Red Spot and audio ...10- 
X Blue Spot 1.0 Mc. s ...15 - 

X) 

White Spot 2 5 Mc s ...20 - 

X Valveholders 
X Ampheno l type B7G -B9A and i ntot, 
X Price 5- doz. -as you want them. 
X Nylon loaded, 7 6 doz. 

TABBY EQUIPMENT COMPLETE 
Complete equipment for seeing in the dark, as fitted to 
Army vehicles for night driving, etc. Complete working 
equipment comprises : 2 Infra Red Radiators. adjust- 
able binoculars. powerpack for 6 or 12 volts, control 
units and inter -connection cables. Original rosit 
probably around £100. Unused and in perfect order- 
£30. plus 10 - carriage and insurance. Mains power 
pack £4 e_ara. 

FLUORESCENT LIGHTS 

These are complete fluores.c7' 
lighting fittings. Built -in ballast are( 
starters -stove enamelled white anti 
ready to work. Ideal for the kitchen. 
over the work -bench and in sinislu. 
locations. 
Single 40. 4ft. 3in. long. uses a 4e- 
watt tube. 
Twin 20. Use, 2 20 -watt standerfi 
tubes. 
Price for either type 39,6. with tube. 
Carriage and ins. up to 150 miles 5 .1, 

up to 250 miles 7 6. 

Connecting Wire 

19 Range Testmeter - 
fan be your: l'oi P.V.C. covert i00 ft. coil f 9 a 
only 101- deposit coil or four 

10 
- different ' 

and 19 pnyment-i of 1- post fret 
Likeall/AVO MAINS -MINI 
meters it is a 
very fine in- 
strument: it 
has a.sensi- tivlty of 
10,000 ohms 
per volt and 
19 m o s t 
usefulranges 
as follows- 
D.C. volts 
0- 1,6901 seven 

ranges), A.C. volts C -1.000 ,five ranges), D.C. Current 
0-1 amp. ,5 ranges). resistance 0-2 megs. (2 ranges), 
(complete with test leads.) Immediate delivery. 
('ash price £9.10.C- nun -callers please add 3 8 
post & ins. Uses high -efficiency coils, cove's FREE DIET. All purchasers of the above item and medium wave -bands this month will receive the M.M. Range Extender and fits into the neat white or brown which adds : capacity 0.1 m.f. in two range- -- hakelite cabinet -limited quantity ductance 0 -100 henrys and decible-20 to -. 36. only. All the parts, including cabinet, 

valves, irc fact, everything, £4,10 0. 
plus 3/6 post. Constructional data, 
free with the parts, or available 
separately 1 6. 

AM /FM Chassis 
made by the famous McCarthy Radio. This employs a 
printed circuit in the F.M. 
Tuner section, it uses 8 
valves and has a very attrac- 
tive three colour dial, size 
approximately 12 x 51in.. 
covers four wavebands: 1000- 
2(55) m., 200 -550 m., 15 -50 in., 

)r L and 83 -103 mc)s. This is a 
precision made chassis with 

four controls, tuner, volume, wavechange and tone. 
Fully guar., Price £22 10 -, post and ins. 5/ -., 

NOW 2 MODELS 
Turret Tuner 

GLASS 
PANELS 

Size 102 x 91 -parc 
of five panels. 7 6 
plus 3 6 carriage. 

EX -GOVT VALVES 
Brand new stock, not sur- Many types in stock. Here are solde 
plus, with coils for Band 1 of the more popular ones: 
and III complete with IT4 7 6 . 6L6 9- 1639g 108 valves. Model I.F. out - 1LD5 3 6 6N7 7 6 DDT4 S 8 Dut 33,38 Mçls, Series 49 6SA7 8- DDT13 8 6 heaters. Model 2 I.F. 

3A4 - fiQ7 9 8 DH73 9 6 output 16n15 s. Parallel 
SZ4 9 6 64J i 8.8 DT 4 9 8 instructions 65x7 8 - E1'ß0 88 

IiSL7 3 - 141.50 10 8 
GV6 96 1163' 68 
-57 9 6 111.46 6.6 

THIS MONTH'S SNIP 6C4 66 - 9 II 
6C6 6 6 14 

89 

8 liLlL2ß i120 
96 

A 10 valve unit complete with valves, unused buta 1ií16 6 6 25Zí 9 6 9 6 
little soiled only 1943 plus 7/6 carriage and insurance. 656 6 25'L6 106 K'1 "61 9ö 
This unit. the R1135, contains a famous I.F. strip ' 6F8 9 6 25Y"á 10 - ¡ 

KTT2 9 6 
6G6G 4 6 42 8 - KTV66i 4 6 which is usable almost without modification for 

television. It is in fact an I.F. Amplifier for the R.F. 6íI6 6 ?3 10 - KTW,3 9 ö 
units 24, 25. 26. 27, etc. Data is available showing 6J5 5 - 12 6 KTZ41 9 6 
how to make a television, etc., etc. Contains 10 1x17 6 - 8 6 L112 8 8 

valves, transformers, coils, pot -meters, etc., etc. 6x6 - 78 8 6 U74' 9 8 
Bargain not en be missed. 6x7 7 6 84 8 8 L7í- 9 6 

6KS 96. 951 38 1. 

R XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX XXXXXXXXXXXXXXXXXXXx'2SXSCXXX X 

and circuit diagram. 79 6. 6ÁC7 8 6 With knobs 3/6 extra, post GALS 6 6 and Insurance 2 6. 
- 6B8 4 - 
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®®® X®® LS4® IXiB®®®®® X®®®® X ®®®X®XXXXXXXXXX®Xi®X®X®®®®®X®X XXXXX®®®®®®XN 
Tube Tester andl BUILD THIS IN ONE EVENING X 

Re- Activator 

or 
We can supply all the 
main components for 
making this unit 
which will not only 
test Cathode Ray 

Tubes but also will re- activate them,' 
supplied complete With full instruc- 
tions. Price £3. plus 2/6 post and ins. 

Transistor Timer 
All the parts 
for making 
transistorised 
Enlarging or 
Process Timer 
with construc- 
tional details. 
£2110' -, Plus 
2 6 post and 
pkg. 

Beginner's Superhet 
All the com- 
ponents in -,.+t: eluding 
valves, met- 
al rectifier. 
coils, tuning 
condenser. 
etc., cte., re- quired to build the 

Beginner's Superhet " as described 
In the January issue, are available as 
a parcel. Price 23 plus 3!- post and 
ins. 

IT 
UNIT BUILT TV 

This is a most up -to -date 
Televisor 
for home construction, can be 
completed in one evening (only 
24 solder Joints to make). When 
finished equal to any factory 
made set. Note these features : 

* No technical knowledge re- 
quired. 

* 12 channel turret tuner. 
* All miniature valves and 

metal rect. 
* Ferrox cored e.h.t. scan coils. 
* Vision and sound interference 

suppression. 
If required less tube and speaker, 
price 529 .10.0 plus 10- carriage 
and insurance. FULL INFORM - 
ATION AND CONSTRUCTIONAL 
DATA AVAILABLE SEPAR- 
ATELY. PRICE 316. 

FOUR ITEMS FOR PRICE OF ONE MAINS ISOLATION 
TRANSFORMER 

Condenser Tester and 
Re- Activator 

This unit tests condensers und 
correct working conditions at prop 
voltages. it can also be used fo 

` reforming " electrolytics. All bar. 
parts and full instructions. 50'-. pit. 
26 post and ins. 

Band Ill Converter 
Suitable 
Wales, Lon- 
don, Mid- 
lands, North Scotland. 
etc. All the 
parts includ- 
ing 2 EF80 
valves,coils, 
fine tuner, 
contrast control, condensers, and 
resistors. (Metal case available as an 
extra.) Price Only 19,6, plus 2/6 post 
and insurance. Data free with parts 
or available separately 116. 

Making a Solder Gun 
A 7- second solder 
gun of the type 
Costing 13-£4 has 
been described in 

Trac. Mech. Only two 
essential parts are re- 
quired -(a) transformer 
and (b) push switch. 
These we can supply at 

1316. plus 2(- post. The rest of the 
parts you will have in your own 

con- 
cerned given free withhthe 

article con- 

squally suitable for 
n,.. 1,111 11g an old telsvisu, or lor building into a new 
one. Suitable for wide angle 14ín. or 171n. tubes using 
E.H.T. or 12 -14 kV. The four items comprise: (l i Line 
output F.H.T. transformer. (2) 70` scanning coils on 
ferrite yokes. (3) Width control with ferrite core. 
19) Frame output transformer. With these parts we 
also give free, complete circuit diagram of modern 
televisor which used them. We offer the whole lot at 
the price of the Line output transformer only, namely. 
57 6d. plus 2'6 post and insurance. 

SHORT WAVE COMMUNICATIONS 
RECEIVER R.208. ONLY £6 -19 -6 

short- 
wave re- ceive r 
cingover 
5 C - 3 0 :metres (10 -60 Mcls). 
Uses 8 valves. 
Has R.F. 
Mage. 

F 
2 

stages. 
B. F.O. 
etc. Muir- 
head in- 

strument drive, t,vo internal power packs, mains and 
battery vibrator pack. Complete with own P.M. 
speaker. Provision for phones and speaker muting. 
Complete in metal transit case ; size approx. 24 x 18 
x 12in.:: weight 701b. Suitable A.C. mains 100-250 
and 6 volt battery. In perfect condition, practically 
unused. Tested before despatch and guaranteed. 
Handbook free with each. Price 56.19.6. carriage erd 
insurance 15; -. 

A.C. /D.C. Multimeter Kit 
Ranges: D.C. volts 0-5.0-50,0-100, 0 -500, 
0- 1,000. A.C. volts 0-5, 0 -50.0- 100, 0500, 
0- 1,000. D.C. milliamps 0 -5, 0 -100, 0-500, 
Ohms 0- 50,000 with internal batteries 
0500000 with ex- 
ternal batteries. i -r.,, a 
All the essentiel 
parts including metai 
case, 2ín, moving 
coil meter, select( fl 

resistors, wire Co, 

shunts, range selec- 
tor, switches. cali- 
brated scale and full 
instructions, price 
1913, plus 2!6 post 
and insurance. 

X 
X 
X 
X 
X 
X 
X 

XX 

X 

X 
X 
X 
X 
X 
X 
X 

X 

X 

X 
X 
X 
X 
X 
X 
X 
X 
X 

X 
XX 

X 
X 

Makes servicing safe, also makes the 
adjustment for differences in mains 
voltages very simple. Input tapped ai 
200 -250 v., output tapped 200 -250 v. 'X 
Continuously rated at 500 watts, X intermittent rating 2.000 watts. az Cable entry by terminal blocks, two 
separate screens for suppressing o 
mains interference. Size approxi- X 
mately 14in. x 61n, x 6in., weight XI 
approximately 40 lbs. Price 25- 12'6. X Carriage and insurance 7,6 (up to 250 
miles). 

I R 
STOP PRESS a 

Kits of components not chassis X 
case) for units described in last 
month's issue :- X 
Pattern Generator .. 45- 
Response Curve Generator Igl 

(Wobbuiator) ... .. 25 X 
Geiger Counter ... 55.7.6 

X 

X 
X 

ix 

ELECTRONIC PRECISION 

® 

X 
® 
® 

X 

® 
EQUIPMENT, LTD.® 

For prompt attention post orders should be sent to 
o X ur Eastbourne address marked Dept. 5. 

42-46, Windmill I1111, 20. Siruud Green Rd., 266. London Road, Egl 
Ruislip, aldx. 66. Grove ltd., Firy burs Park, 111.4. Croydon. 

Phone: RUISLIP 
Mi 

570 I, astbourne. Sussex. PHONE: ARChway1049 Phone: CRO 6558 
Half day, Wednesday. RAH day, Saturday. Half day, Thursday. 

, 
Half day, Wed. 

XXXXXXXXXXXXXXXXXXXMAXXXXXXXXXXX 4XÍiSXX®X®® X X XX XBiXX XXXXX®X®X®®XX® X XQit 
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T.C.C. SCREENED 
HIGH -PASS FILTER, 

TYPE C263. 

THE TELEGRAPH 
RADIO DIVISION 

DO YOU SUFFER 
FROM THIS TYPE 
OF INTERFERENCE ? 

This filter has been designed to eliminate the 
principal causes of I.F. interference : R. F. Heating 
Equipment, Diathermy Equipment, Industrial and 
Medical Equipment, Local Oscillators, Forward 
Scatter Transmissions. 

Type C.263 is supplied in an aluminium can, 
having a co -axial socket mounted at one end and a 
short length of co -axial feeder, suitably terminated 
with a plug, at the other end. The filter is connected 
directly in series with the aerial feeder of a T.V. 
receiver and no further adjustments would be 
necessary. 

The Unit offers very high attenuation at 
frequencies of 38 m /cs. and below, and thereby 
prevents pick -up of the interfering signal by the 
I.F. Amplifier circuits. 

This unit has been approved by and 
supplied to the G.P.O. 

Dimensions of the can : 41" x s i" diameter 
together with a co -axial lead 9" long. 

LIST PRICE 29/6 EAC H 

CONDENSER CO. LTD 
NORTH ACTON LONDON W.3 Tel: ACOrn 0061 

BAND III CONVERTOR 
for ANY SET in ANY AREA 
This unit has been widely used since I.T.A. Transmissions 
began to convert all types of sets, Superhet and T.R.F., to 
receive on Band Ill. 

Unlike many other convertors this unit is small enough to 
be fitted inside your cabinet, enabling the job to appear 
finished and perfectly safe for all to use. 

The wiring is simple to follow, and alignment is not difficult. * IT will convert any set, any age, T.R.F. or Superhet. * IT includes station switching. * IT provides pre -set contrast balancing. * IT uses only one aerial input for both bands * IT provides manual tuning on Band III. * IT is totally screened. * IT completely rejects unwanted signals. * IT requires no additional power supply where either 6.3 v. 
or .3 amp. heater line is available. 

CONVERTOR wired and aligned with fitting 
instructions ... ... 

KIT complete in every detail, less knobs ... ... 
E3 10 6 
E2 10 6 

I 0 

CIRCUIT and instructions in detail (free with kit) I 6 

KITS made up by customers checked and aligned, 
including post ... ... ... ... ... 12 6 

When ordering please state present B.B.C. Station and I.T.A. 
Orders over C2 post free. 

C. &. G. KITS 
285, LOWER ADDISCOMBE ROAD, 
ADDISCOMBE, CROYDON, SURREY 

Phone : ADDiscombe 5262 

St. Mary's Electronics 
(Tel. : AMBassador 9795) 

18, PRAED STREET, LONDON, W.2 

T/V TU BES 
12 in. 14 in. 17 in. 

MULLARD E5 .E6 E7 
MAZDA f5 E6 E7 
EMITRON ... E5 E6 E7 

ALL OTHER TYPES EX- STOCK. 
TERMS : 3 MONTHS' GUARANTEE. P.P. INS. IO'- 

C. W.O. 

REBUILT TUBES 
12 in. 14 in. 17 in. 

MAZDA ... E9 fl E12.10.0 
MULLARD ... E9 EII EI2.I0.0 

ALL PRICES INC. P.P. & INS. 

ALL REBUILT TUBES ARE GUARANTEED 
SIX MONTHS 

PLEASE SEND S.A.E. FOR ANY ENQUIRIES 
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SUBSCRIPTION RATES 
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Abroad - - 17s. 6d. per annum 
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CONTENTS : 

Page 
Televiews ... ... ... 457 
Scanning & Synchronisation 458 
A Skeleton Slot Aerial ... 461 f, 
A Mismatch Distributor ... 463 
White City TV ... ... 465 
The Booster Diode... . 467 
Servicing Television Re- 

ceivers. KB LFT 50¡60 ... 469 
improved Frame Sync ... 472 
Tracing Obscure Faults ... 475 
Modernising Old Receivers 477 
Servicing the G.E.C. 1746... 480 
Correspondence ... 482 
Underneath the Dipole ... 485 
Telenews ... ... ... 489 
News From the Trade ... 493 
Your Problems Solved ... 497 

The Editor will be pleased to consider 
articles of a practical nature suitable 
for publication in "Practical Television."i 
Such articles should be written on one 
side of the paper only, and should con- i 

tain the name and address of the sender. 
Whilst the Editor does not hold himself -¡ 

responsible for manuscripts, every effort 
will be made to return them if a stamped 
and addressed envelope is enclosed. All 
correspondence intended for the Editor 
shot Id be addressed to The Editor, 
" Pi actical Television," George Newnes, 
Ltd., Tower House, Southampton Street, 
Strand, W.C.2. 

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

Cop in all drawings, photo- 
graphs and articles published in 

Practical Television" is specifically 
reserved throughout the countries 
signatory to the Berne Convention and 
the U.S.A. Reproductions or imitations 
of any of these are therefor. expressly 
forbidden. 

ï 

TELEVIEWS 

MAY, 1958 

INTERESTING STATISTICS 
THE adult population of this country totals 221 million 

and it is computed that six out of ten people aged 16 
and over can now see television in their own homes, 

whereas six years ago the figure was 10 per cent. Ten years 
ago it was 0.2 per cent. 

It is a reasonably accurate computation to say that there are 
probably over 82 million TV sets in use, more in fact than in 
any other country except the United States. 

Ninety -eight per cent. of the population is covered by BBC 
transmissions, while ITA covers 75 per cent. Over a third of 
all adults are able to view ITV programmes in their own homes, 
and this is likely to increase very considerably in the near future. 
The average evening viewing time is between 6 o'clock and 
11 o'clock and most people look in for about 11 hours a week 
or about a third of the programme time available to them. 

In February, 1958, those with a choice of programmes divided 
their evening viewing time in the proportions, BBC 37, iTV 63, 
compared with BBC 34, ITV 66 in the same period last year, 
and BBC 41, ITV 59 in February, 1956. The average TV audience 
is now more than twice as great as the average radio audience. 
The most popular BBC TV programmes reach a total of about 
11 million adults and ITV from 71 million to 8 million. These 
statistics have been compiled by Political and Economic Planning, 
who have just published an interesting booklet on television in 
Great Britain. 

BBC TELEVISION CENTRE 
THE main block of the BBC Television Centre is taking shape 

and its main framing is complete. It is, of course, located 
at Shepherd's Bush on the White City site. It will be the largest 
television headquarters in Europe and will occupy 13 acres. 
The main block is to be a circular building of 31 acres, which 
is nearly twice the area covered by St. Paul's Cathedral. There 
is an inner ring going up to the seventh floor and outside this 
ring are the studios which are, so to speak, radiating from it. 
The ring encloses a circular garden, in the centre of which will 
be a fountain and sculpture. More details will be found on 
page 465. 

TV LINK WITH NEWFOUNDLAND 

THE Postmaster -General recently referred to the £9 million 
telephone cable to be laid between Scotland and New- 

foundland, stating that it held remarkable possibilities' for 
direct TV to and from America. No information was given 
when this link was to be finally forged. -F. J. C. 

Our nest issue, dated June, will be published on May 22nd. 
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Sccuwiug 
I 9.- FLYWHEEL SYNCHRONIS ATION 

was shown in the last article how the 
synchronising pulses are separated from the 
combined video and sync signal. Unfortun- 

ately a third unwanted component is often 
present. superimposed on the signal. and consists 
of pulses of man -made interference radiating 
from car ignition systems, electric motors, etc., 
and in the case of very weak signals even the 
amplified noise generated within the receiver 
itself. Due to its pulsating nature the receiver 
timebases are often triggered by this noise and 
this is particularly the case with the line circuit. 
due to its high repetition rate. resulting in an 

Frame 
Oscillator 

valve 

L63 
vt. 

May, 1958 

icuiScctioi 
By G. K. Fairfield 

receives a negative -going pulse. At the same 
time a sawtooth voltage produced by the time - 
base generator is applied via the transformer 
centre -tap to appear at the anode of Dl and 
cathode of D2 in the same polarity (see Fig. 68). 
In Fig. 68 the sync pulse occurs correctly in the 
centre of the sawtooth flyback. both diodes con- 
ducting equally and point X remains at earth 
potential. Where the relative phase between 
sync pulse and sawtooth is other than this, then 
during the pulse duration the anode Dl and 
cathode D2 will become more positive than 

Output 
to Line 

Oscillator 

X 

Incoming 
Sync. 
pulses 

Fig. 66.- Method of ensuring that C is completely 
discharged during each frame period. 

unpleasant ragged edge to the vertical elements 
of the picture. A study of noise pulses them- 
selves shows that they are usually of a fairly 
short duration, although of large amplitude, and 
attention is directed towards synchronising 
circuits which average out the incoming sync 
pulses over periods of time longer than that of 
the interfering pulse train. Thus the average 
effect of the interference is made very much 
smaller. This is helped by using very stable 
line oscillator circuits which remain at a constant 
frequency even in the momentary absence of a 

sync pulse. 

Phase Sensitive Detector 
Generally the pulses supplied by the sync 

pulse separator are applied to a phase detector 
instead of direct to the line oscillator. The 
detector compares the relative phase between the 
incoming pulses and the sawtooth voltage. If 
the sawtooth voltage is not in phase with that 
of the pulses the detector supplies a direct voltage 
which can be used for correcting the oscillator 
frequency. A commonly -used phase detector is 
shown in Fig. 67. and consists of two diodes 
Dl and D2. The sync pulses are applied to 
the transformer T and appear in push -pull at 
the secondary winding. The anode of Dl receives 
a positive pulse. whilst the cathode of D2 

Sewtooth input from scanning circuit 

Fig. 67. -A phase -sensitive detector for flywheel 
sync circuits 

before and only DI will conduct. This diode 
will charge C3 to a positive potential of an 
amplitude proportional to the amount of phase 
difference present. Similarly if an opposite 
phase -shift takes place then only D2 will conduct 
and a negative potential is produced across C3. 
This direct potential is used to control the 
frequency of an oscillator, very often a multi - 
vibrator, as shown in Fig. 69. The frequency 
stability of the oscillator circuit is considerably 
improved by including a tuned circuit, resonant 
at line frequency. in one anode of the multi - 
vibrator. This will then give a " flywheel " 
action to the circuit. The pulse voltage existing 
across the deflection coils is integrated by net- 
work C5R3 to produce a sawtooth waveform 
to feed into the transformer centre -tap. Since 
overall feedback takes place via C5R3 then 
instability or " hunting " of the timebase is 
possible and to avoid this R4C4 has been added. 
These tend to smooth out rapid variations of 
voltage across C3 and allow control of VI to 
take place only relatively slowly. 

Reactance Valve Circuit 
Another type of flywheel circuit is shown in 

Fig. 70. This is similar to the automatic frequency 
control (A.F.C.) found in some early radio 
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receivers. A sine -wave oscillator VI supplies a 
push -pull signal to the cathodes of the phase 
detector V2 and V3. The sync pulses are applied 
in phase to both cathodes via the tranformer 
T centre -tap as shown. Operation of the 
detector is similar to that previously described 
and a D.C. controlling potential is available 

459 

the voltage appearing at the anode and applies 
this to the grid. Zl and Z2 can be combinations 
of RC or LC. but we will consider the case 
where ZI = C and Z2 = R. The value of 
R is made much smaller than the reactance of 
C, so that the current I leads by 90 dez. on the 
anode voltage and therefore the voltage across 
the tuned circuit LC. This leading voltage is 

Waveform app lied to anode of 0/ 

Waveform applied to anode of D? 
Fig. 68.- Waveforms in phase- sensitive detector circuit. 

across diode loads RIR2. Valve V4 forms part 
of a reactance valve circuit, where the output 
impedance asumes a capacitive reactive form, the 
value of which is dependent on the controlling 
grid voltage. A simplified version is shown in 
Fig. 71, Z1 ' and Z2 act as a potentiometer 
which steps down and phase- shifts by 90 deg. 

331r12 56K0 

Fig. 71. -Effect of reactance valve circuit on tuning of 
circuit LC. 

applied to the grid and as the current through 
the valve (ia) is in phase with the grid volts. 
this too leads by 90 deg. on Va, and consequently 
the valve behaves as a capacitance shunted 
across the tuned circuit LC. The value of this 
"capacitance" Cl, can be varied by altering the 
value of is by the controlling grid bias and the 

69012 
/ watt 200 

V 

Z77 °2 V4 

O //../F 
Sync. 
pulses 

470X12 

V/ 
o1HF L7? 

R/ 
JOO 
KO 

Line Output Valw 
VS 

R2 
/00 
KO 

OIuF 

41/ resistors 74 watt unless otherwise stated 

Fig. 70.- Reactance -valve flywheel sync circuit. 

32 
YF 

To Deflector coils 
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resonant frequency of the combination LCCI. 
The tuned circuit in our sync circuit forms the 
anode winding of the oscillator valve VI and 
the phase- controlled anode waveform is used 
as the drive to the line output valve V5. It 
was mentioned in an earlier article that a saw - 
tooth waveform is not essential to control the 
operation of the efficiency -diode scanning circuit, 
the only requirement being a rapid negative 
change of potential once per cycle. This is 
achieved in this circuit by suitable distortion of 
the oscillations derived from 
VI circuit. The remainder of 
the output circuit it identical 
to that of Fig. 42 in No. 6 of 
this series. although of course 
it may be incorporated in other 
efficiency -diode circuits. 

As in the previous flywheel 
circuit a long time- constant is 
included in the controlling 
circuit to V2 in order to pre- 
vent instability and is formed 
by C1C2 and R3. Some adjust- 
ment to the value of C2 may 
be necessary in order to obtain 
a satisfactory compromise be- 
tween good flywheel action and 
absence of instability, which C: T P3 

will often show itself as a 
stationary sinusoidally varying 

1 
edge tó the picture. Manual 
control of line frequency can 
also be obtained in the circuit Fig by variation of V2 grid bias 
and is obtained here by returning the diode load 
R2. not to earth, but to a potentiometer included 

Screening can 

j4 dia. former 

Dust -iron core à' 

in the grid circuit of V4. where a negative bias is 
set up by grid current during the normal action 
of this circuit. 

Di 

oil A 

Coil B 

Dust -iron core t 

Lead -out pins 

Fig: 72.- Details of flywheel sync oscillator and 
discriminator transformer. 

WINDING DETAILS 

Coil A 

Coil B 

Bifilar wound, 970 turns each, 42 s.w.g. 
Lewmex enamelled wire. Inductance 
of each coil, 5.6 mH. 

Inner winding, (cathode winding) 430 
turns 42 s.w.g. enamelled wire. 
Inductance of each coil, 1.64 mH. 

Outer winding (screen -grid winding) 
1,800 turns 42 s.w.g. enamelled wire. 
Inductance 20 mH. 

Pile -winding between cheeks cemented 
on to former. 

R4 

C3 
N. old' 

69. -A complete flywheel syrc circuit. 

Transformer Details 
A diagram of the sync and oscillator trans- 

former is shown in Fig. 72. A small I.F. 
transformer former and can (Aladdin type) is 
used with iron -dust cores threaded from either 
end of the former. Two sets of windings arë 
employed (a) which consists of a bifilar -wound 
coil. i.e., a single winding operation only with two 
wires instead of one, to form the detector coils 
L3 and L4, and (b). which consists of two 
windings, first L2 and then over this winding, 
LI. both of which form the oscillator transformer 
for VI. 

Inductance figures have been quoted for these 
coils and to allow for differences in former 
size, method of winding, and permeability of dust 
cores, it is advisable to adjust the winding until 
these figures are obtained. with the dust -cores 
half inserted, rather than rely entirely on the 
winding figures given for the writer's transformer. 

The coils are adjusted by the dust -cores and 
it will be found that core B affects the oscillatory 
frequency and is set to give correct line frequency, 
with the hold control at its mid -setting. Core 
A is then set to give good " lock " by adjustment 
to the amplitude of controlling waveform applied 
to V2 and V3. 

AMPLIFIERS : Design and Construction. 
17/6, or 18/6 by post from : 

GEO. NEWNES LTD., Tower House, Southampton 
Street, Strand, London, W.C.2. 
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A Skeleton Slot Aerial 
A READER'S SUGGESTION FOR MAKING AN UNUSUAL BAND III AERIAL 

By M. G. Person 

HAVING little success in receiving I.T.A. 
using a commercial four element, folded 
dipole aerial, I decided to experiment with 

a skeleton slot aerial, following hints in previous 
issues of PRACTICAL TELEVISION. 

Here are details of a skeleton slot aerial 
which gives a good picture both indoors and out. 

All tubing used is +in. diameter aluminium. 
except the mast, which is lain. diameter. 

Fig. 1 gives a general view of the aerial 
assembly. 

Fig. 2 gives dimensions of the slot. 
Fig. 3 gives dimensions of matching stub and 

centre -pieces which are bent as shown. 
Fig. 4 shows brackets securing centrepieces to 

mast. 

Hg. 1. -A view of the 
completed aerial. 

7,. 

Materia/: 
/6 S.WG. 
Aluminium 
sheet 
2 off 

Fig. 4.-- Details of 
the fixing brackets. 
The holes are 4 BA 

clearance. 

Fig. 5 shows top and bottom brackets securing 
centrepieces to slot. They should be bent as 
shown. 

Fig. 7 shows cut -away view of part of matching 
stub and centrepieces. 

It will be seen that the rubber grommets in 
the centrepieces insulate them from the matching 
stub, and the 4 BA bolts, which screw into the 
stub, give adjustment of matching which is 
effected by varying the distance between centre- 
pieces and stub. The distance in the prototype is 
approximately 3 /16in. 

The coax cable should be cut as shown in 
Fig. 6. and the inner conductor secured to the 
upper centrepiece approximately Tin. from the 
mast. 

The outer is connected to the bottom centre- 
piece approximately 3+in. from the mast, both 
secured with clips made from aluminium strip 
and secured with 6 BA nuts and bolts. 

Final adjustments were made in the same room 
as the TV set using the I.T.A. picture. 

The aerial was connected to the set with coax 

494 nut and bolt 

20" 

/34 

Fig. 2.- Dimensions of the actual slot. 

A 

//" 

Fig. 3.- Principal dimensions 
of the stub. etc. 
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cable long enough to reach the point where the 
aerial was finally erected. 

There were three or four positions in the room 

r 3 
i4 

!,____ l6ß 1 

.4___' __¡+.______4______ + i ffp. 

Fig. 5. - Details 
of top and bottom 
brackets. T h e 

holes are 4 BA 
clearance. 

4%2 

Materia /: 
/6 S.WG. 
Aluminium 
sheet 
2 off 

7511 Coaxial cable 
6BÁ tagsj 

Fig. 6. -How the coaxial cable is treated. 

where a picture could be received, and in the 
best position the matching stub was adjusted to 
give the best picture. The clips at the end of 
the coax cable may also be moved along the 
centrepieces to get the best results. 

Incidentally, I am situated about 15 miles from 

TELEVISION May, 1958 

the St. Hilary transmitter, at sea level, and with 
hills over half way round. There are a number 

Rubber grommets 

4BA Bolt 

4BA plain washer 

Matching stub 44 2 

Ori /led and tapped 48A 

Fig 7 - Cut -away view of part of matching stub and 
centrepieces. 

of eight element aerials in this district, which 
seems to imply that this is not a particularly good 
reception area. 

BBC TV for Dover and Folkestone 
THE BBC announces that, with the approval 

of the Postmaster -General. low -power 
television stations are to be installed at Swingate. 
near Dover, and in Folkestone. The difficulties 
that had arisen in finding wavelength channels on 
which these stations can operate without causing 
interference elsewhere have now been overcome, 
and both stations will be put into service as 
quickly as possible. 

In order to provide a service in the Dover area 
without delay, a temporary station is being 
installed at the Swingate site. This will come 
into service towards the end of April and will 
remain in service until it can be replaced by a 
permanent station. The station will be on 
Channel 2 (vision 51.75 Mc /s, sound 48.25 Mc /s) 
and will use vertical polarisation; receivers must 
therefore be tuned to Channel 2 and receiving 
aerials should be mounted vertically. In some 
cases it may be found possible to use existing 
aerials designed for receiving the signals from 
the Crystal Palace station in Channel I, but it is 
better to use aerials specially designed for 
Channel 2 and directed towards Swingate. 

The coverage of the Dover station when in its 
permanent form is expected to include Deal and 
Ramsgate. The effective radiated power will vary 

between 0.25 kW and I kW, with a maximum 
towards those towns. In its temporary form a 
simpler aerial will be used, so that the signal 
strength towards Deal and Ramsgate will be less, 
but in other directions will be roughly the same 
as for the permanent station. 

The station in Folkestone will use a satellite 
transmitter of a new type developed by the BBC. 
The equipment is designed to be mounted out 
of doors. It incorporates a receiver to pick up 
the signals from another station and rebroadcasts 
them on a different channel in Band I. In this 
case the station will work in Channel 4 (vision 
61.75 Mc /s, sound 58.25 Mc /s) with horizontal 
polarisation. The effective radiated power will be 
10 watts in the direction of the town rijf 
Folkestone and should give satisfactory reception 
throughout the borough except possibly at a fgw 
points heavily screened by the cliffs. ,The station 
is expected to be ready for service within a few 
months. As the transmissions from the Crystal 
Palace station will continue as at present. viewers 
in Folkestone who obtain satisfactory reception 
from that station need make no change in their 
aerials or receivers. Most viewers in Folkestdlië 
will, however, find' it worth while to use receivers 
tuned to Channel 4 and to change their exisilñg 
aerials for others designed to receive Chanriel'4 
and mounted horizontally. ,u 
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CC 9fliamatck øiAbibidui 
A DISTRIBUTION SYSTEM WHICH 

By H. 

THE system about to be described was evolved 
to meet a special need. As it involved 
a large amount of trial and error and the 

resultant network defies most of the laws of 
matching it is not surprising to find that it works 
very well and has been in continual daily use 
for over two years. 

It was required, to feed a soak bench and two 
work benches each with three points -a total of 
nine points in all, from a three -rod aerial in a 
fringe area without introducing any noticeable 
grain. 

Before going into the chosen system in detail 
the two types which were tried and rejected arc 
analysed, as the reasons for their rejection point 
the way to the ultimate design. 

The first system tried used a two valve 
amplifier and a long single coaxial outlet which 
terminated in a 120 ohm resistor. Junction 
boxes were connected in parallel along the lead, 
each with a 1,000 ohm series resistor and an 
80 ohm resistor between inner and outer. This 
system was extremely grainy with both valves 
used, but with one of them by- passed overall 
gain was considerably less than I and few sets 
would hold a picture locked. 

The second system used employed one 
amplifying valve and a double triode which was 
used as a cathode follower. splitting the output 
two ways. Each of these two outputs was divided 
to four outputs in a junction box containing 
five 50 ohm resistors connected in star. This 
system involved the fi'ting of 80 ohm stubs to 
points that were not in use and 
this was cumbersome in prac- 
tice. If a long coaxial lead 
was left in one of them it upset 
the whole system. including 
strangely enough the four 
points fed by the other half 
of the double triode cathode 
follower. 

The double triode was by- 
passed and its two inputs were 
paralleled up and connected to 
a two turn secondary winding 
on the anode coil of the 
amplifier. and although this 
arrangement gave an overall 
gain of .8 it showed promise 
and was developed into the 
unit in use to -day. 

The Circuit 
The circuit of the unit is 

shown in Fig. 1. It is quite 
conventional and was adapted 
from the original two valve 
proprietary amplifier, using the 
power unit as it was and 
building up the amplifier on 

00/EF 
C/ 

HAS A PERMANENT MISMATCH 

Peters 

the old chassis. The gain of the amplifier to 
one point is about 13 db. and when split 
in the manner suggested gives a gain of about 
1.5 to each point. This variation depends on 
the number of points in use and does not appear 
to exceed 1.7 or drop below 1.2. Signal -to -noise 
ratio is good and the system introduces no 
noticeable "snow.- In the one in use the valve 
is an EF91, not because it is the most sensitive, 
but simply that we have a supply of them in 
an old television set which is beyond repair. 
Because it is in continual use its pins are cleaned 
every six months and a new valve is fitted every 
year. To make the unit a more versatile proposi- 
tion for readers various popular valves were also 
tried in it and their relative gains are tabulated 
in Table I. It will be seen that the EF80 is 
superior to the EF9I, but that the EF85 and 
30F5 gave disappointing results. This was 
mainly due. in the case of the EF85, to our 
reluctance to change the circuit values apart 
from varying the bias. The 30F5 was plugged 
into the holder previously occupied by the EF80 
and the difference in gain is almost certainly due 
to the under -running of the 30F5's heater which 
should of course be 7.3 volts, and not 6.3 volts. 

The coils are wound on standard in. formers 
with 36 s.w.g. double cotton covered wire close 
wound on the bottom of the core. LI is 9 turns 
tapped 2 turns up from the bottom and L2 is 10 
turns tapped 2+ turns up from the bottom. With 
these turns the coils tune from Channel I to 
Channel 3 by using iron dust or brass 

á37Kn 
/2 w 

Resistors are 
Ni waft unless 
otherwise 
stated 

Aeri 
Input 

G 
IL° 

,!.00/ 
»F 

Fig. 1.- Circuit employed in the unit described in this article. 
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coils. For Channels 4 and 5 reduce the total 
turns by one or two respectively, and for Channel 
5 L2 tapping should be 2 turns up. 

Layout 
Fig. 2 shows a suggested layout for the 

amplifier. Only one chassis point is used and 
the metal plate which forms the chassis is fitted 
sideways into the finished box to screen the 

'HT* 

To heater 
winding on 
Main£ 

Transformer 

Fig. 2.- Suggested layout for the unit. 

input from the output sockets. Apart from 
observing that the anode and grid wiring never 
crosses, no special precautions need be taken 
in wiring. 

The output side -where the 
" permanent mismatch " occurs 
-comprises four standard 
coaxial outlet sockets mounted 
in a group on the valve side 
of the chassis. In our case 
two extra ones, shown in ghost 
form on the circuit, were fitted 
just in case they were needed 
(which they were). They are 
arranged in two rows of three, 
but can if desired be grouped 
in a star around a common 
earth point to save drilling. 
If this is done the centre fixing bolt must be 
securely locknutted as some funny effects occur 
if it works loose. The four working sockets 
are connected to the output of coil L2 by a 
68 ohm watt resistor each, whilst the two 
spares are fitted with 82 ohms. 

The wattage of these resistors was kept low 
as it was visualised that at some time in the 
future a set may come into the workshops with 
a live aerial socket, in which case the resistor 

would immediately 
burn out giving a 
clear indication of a 
fault somewhere. We 
did not, however, 
expect that the first 
set to use the system 
would have such a 
fault, but it did and 
effectively tested the 
" protection device." 

TELEVISION May, .1958. 

From the four main outlets leads are taken 
to a central point on each bench where the 'out- 
put is split' three ways via three` 33 ohm resistors 
and a 150- ohm loading i sietòr., (see Fig.' 1). 
The leads from this .junction box (which is an 
ordinary bakelite .efectricai one) are all sub - 
stantially the same length and over 6ft.. They 
are terminated in standard coaxial outlet boxes 
around the bench edges, and the sets are con- 
nected by odd lengths of coax with standard plugs 
on one end and various types of termination At. 
the other. As can be seen' the system in theory 
is a hopeless mismatch- when unloaded, but the 
matching improves the, more that. it is loaded 
up with sets. 

Opposed to this the micro -voltage at each of 
the outlet sockets on the amplifier is highest 
when there is only one set on that particular 
outlet. It it probably - for this reason - that the 
system is fairly self compensating. 

In the district in which the amplifier is used 
the London Channel 1 signal is received as 
well as the normal Channel 3 (Norwich). The 
workshop has to work on either channel, and 
this explains the two spare outlets. Into one 
is fed the Channel 1 signal, suitably amplified, 
and into the other the pattern generator (usually 
on Channel 2 unless the transmitters are off the 
air). 

These signals find their way around the system 
in the same way as the main Channel 3 picture 
and in addition a usable V.H.F. signal is 

VALVE DATA 
Table I.- Relative gains of pream7 alone with various valves. 

Valve db gain 

EF91 
EF80 
EF85 
30F5 
(on 6.3v.) 

13db 
15 db 
8 db 

12 db 

1 2 3 

gl 
K 
K 
K 

K 
gI K 
gI 
gl K 

4! 5 I 6 I 7 8 9 

g3 
g3 
g3 

H A 
H H 
H H 
H H 

Ss 
S 
S 

Á2 
A 
A 

- 
g2 
g2 
g2 

a = 
gl = 
g2 = 
g3 = 

Table 2.- Voltage Read- 
ings EF9I. 

Electrode Voltage 

Anode 115 
Screen 120 
Grid 0 
Cathode 2 -5e 

* Varied by control. 

Anode. K = Cathode. 
Control grid. S = Shieid. 
Screen grid. H = Heater. 
Suppressor Grid. 

available at each point, due to stray coupling. 
The fact that any set can therefore be working 
on any of four channels makes the possibility 
of mismatch even more likely, but the system 
doesn't seem to mind. An I.T.A. signal has been 
introduced through one of the spare outlets but 
this is a definite failure. 

Ringing 
The switching of any one set to Channel ßr 

has a drastic effect on all the others in the group 
t and so separate I.T.A. points are being provided 

on a simjlar basis. 
Apart from this only one peculiar effect has ". 

been noticed, when a number of sets showed' 
bad " ringing." It was discovered that a long:" 
coaxial lead had been run from the showroorrl 
aerial into the workshop, and some tidy minded' ' 

engineer had plugged its free end into a vacaiif 
socket causing re- radiation of the amplified.' 
signal. t "r 
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JO OZlIEV7lD'7-3/ 
AN INTERESTING ACCOUNT OF THE NEW BBC TV 

HEADQUARTERS AT SHEPHERD'S BUSH 

An architect's model 
of the proposed 

White City site. 

The present stage of 
development may be 

seen on page 466. 

THE BBC Television Centre is the first of its 
kind in the United Kingdom to be planned 
and built for the express purpose of produc- 

ing television programmes. and the combination 
of the new studios with the scenery production 
unit and scenery storage facilities all on the same 
site will be of great benefit. It occupies a site 
covering 13 acres. 

The design and planning of the Centre makes 
use of all the technical experience gained by 
the BBC in television broadcasting during the 
past 21 years and has been very much influenced 
by the recent experience gained from experi- 
mental equipment and techniques. particularly at 
the Riverside Studios. 

The Timetable 
The scenery block is in service; the restaurant 

block is in temporary use for rehearsals and for 
offices; the main block is now in course of 
construction and will . be brought into use in 
stages starting early in 1960; the works block 
will not be built until restrictions on capital 
investment are eased; no detailed planning of 
the " spur " has yet been done. 

The cost of building the main block and 
works block and completing the restaurant 
block will be of the order of £6 million, 
excluding technical plant and wiring. Of this 
sum, £11 million has been spent, leaving £44. 
million to be spread over the next four years. 

The Main Block 
General: This block is now framed to 

roof level. It is a circular building 
covering 31 acres, nearly twice the area 
covered by St. Paul's Cathedral. It has 
an inner ring going up to the seventh 
floor, and outside this ring and radiating 
from it are the studios and the " central 
wedge." - The ring encloses a circular 
garden 150ft. in diameter (about the size 
of Piccadilly Circus), in the centre of 
which will he a fountain and sculpture. 
Scale models. submitted by various 

sculptors. are now being judged. 
The Studios: Four of the seven studios will 

be bigger than any television studio now in 
use in Britain. Each studio will have its own 
air -conditioning plant. The lay -out has been 
so designed that the additional requirements in 
ventilation, lighting. power supply. etc.. for 
colour television can be accommodated when 
required. 

Studios 2. 3. 4 and 5 form the first operational 
unit. which will be in service in 1961. Thirty 
of the most advanced television camera channels 
have already been ordered (a camera channel is 
a TV camera plus its associated electronic equip- 
ment). In each of the two larger studios (8.000 
square ft. each, compared with 6.000 square ft. 
in the larger studio at Riverside. Hammersmith) 
there will be four working channels and one spare. 

Studio L. This is the largest and is 108ft. X 
100ft. X 54ft. high. It will have a pit 7ft. 6in. 
deep into which part of the floor (50ft. X 30ft.) 
can be lowered. The pit will be capable of 
being filled with water for possible use in 
programmes of an aquatic nature. The floor 
is designed to carry. for instance, the loads of 
double -decker buses and " a line of elephants 
each with its forelegs resting on the hindquarters 
of the one in front." The studio will be used 
for light entertainment and musical programmes, 
and it will be possible to accommodate an audience 
of 600. 

Studio 2. 70ft. X 50ft. X 33ft. 
high, for general 
purposes. 

Studio 3. 100ft. X 8Oft. X 44ft. 
high. for dramatic 
productions. 

Studio 4. 100ft. X 80ft. X 44ft. 
high, for light 
entertainment. 'music 
and children's pro- 
grammes. 

Studio 5. 70ft. X 50ft. X 33ft. 
high. for schools 
broadcasts and train- 
ing. 

First opera- 
tional unit. 
In service 
1961. 
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Studio 6. 100ft. X 80ft. X 44ft. high. This 
will be used for general purposes. It will be 
so constructed that if experience shows that two 
small studios will be more useful, it can be 
divided. 

Studio 7. 70ft. X 50ft. X 33ft. high. for talks. 

The Performers 
On the ground floor and the basement there 

will be about 120 dressing -rooms; with accom- 
modation for about 550 people. These rooms 
are all arranged around or under the central 
ring, and entry to the studios is therefore through 
doors at their inner end. There are three 
assembly areas. serving different groups of 
studios, each with its own Green Room, tea bar 
and other services. 

Scenery 
At their outer end, the studios are linked by 

an internal runway, 20ft. wide. Along this, 
properties and scenery will be conveyed to the 
studios. These will come direct from the scenery 
block, which adjoins the main block. 

Engineering 
The first and second floors of the building 

accommodate the technical areas. The studio 
control rooms, at first floor level in the ring, 
look down into each of the seven studios radiat- 
ing from it. The "central wedge," between 
Studios 3 and 4, houses technical areas at all 
levels, including telecine, presentation suites, 
and central apparatus room. 

The fourth floor of the " central wedge 
will contain two identical presentation suites. 
One will be equipped for use with the existing 
television programme; the other will remain 
unequipped initially, but will be available for 
use later if required for a second programme. 
or as a reserve for this vital link in the television 
transmission chain. The basic , 

elements and functions of a pre- 
sentation suite are : 

(a) A presentation studio, with 
its associated technical control 
area, from which announcements 
and other small items may be 
originated as required. 

(b) A central control room 
which serves as the focal point to 
which all programme items from 
studios within the building, and 
those received from other London 
studios, outside broadcast points, 
regional studios. and incoming or 
outgoing Eurovision programmes, 
are fed. At this point the neces- 
sary switching and mixing 
facilities are provided to enable 
the complete television pro- 
gramme to be built up for distri- 
bution over the national network. 

On the third floor of the 
" central wedge " there will be a 

central apparatus room which will 
contain a large amount of 

TELEVISION May, 1958 

technical equipment which it is convenient to 
locate in one central area. 

The continental control point, which is the 
main control centre for Eurovision programmes 
in the United Kingdom, and which is at present 
situated in Broadcasting House, will be trans- 
ferred to the Television Centre. 

Transmission of Film 
Sufficient telecine equipment for the trans- 

mission of films will be installed in the telecine 
areas. 

Recording of Television Programmes 
Areas are allocated in the basement for equip- 

ment to enable television programmes to be 
recorded as required for subsequent transmission 
and other purposes. 

Possible Future Introduction of Colour 
Television 
In planning studios the possibility that colour 

transmissions may one day be required has 
been borne in mind. The lay -out of the various 
areas and the provisions for ventilation. lighting, 
power supply and so on have all been designed 
so that the additional requirements which colour 
television may impose could be conveniently 
accommodated. 

Fire Precautions 
From the initial inception of the scheme very 

close collaboration has been maintained with the 
L.C.C. in relation to means of escape, protection 
of the fabric and structure. forming of fire 
barriers, and the provision of sprinklers. hydrants, 
etc. 

The whole building is covered by a general 
alarm signal system. and emergency lighting is 
provided on all escape staircases and routes. 
These items have been devised and planned by 
the BBC's Engineering Division. 

mg:v:34,41w, *Ow, ke 
. ágs 

Atmtgiretrsr.rparasirt 
* 

A general view of the main block in course of construction at the 
White City. 
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WHY THIS VALVE IS USED, AND HOW TO 

PRACTICALLY all television sets are nowa- 
days A.C. /D.C. where, owing to the mains 
volts and the fact that a transformer 

cannot be used, the booster diode has become 
a necessity. This is mainly because full line 
scanning amplitude, especially for the larger 
tubes, would be unobtainable, owing to the 
limited mains volts. The booster diode 
sometimes called the " efficiency " diode and 
" damping " diode. was originally designed to 
damp out the " ringing " or oscillations of the 
inductive charge in the anode circuit of the line 
output valve, when it collapsed during the fly- 
back period. This was when sets were A.C. 
only and there was no lack of H.T. available. 
However. at present the booster diode now 
performs three very useful functions in a set. 

(1) It provides a means of raising H.T. volts. 
(2) It damps out unwanted oscillations. 

. (3) It provides for the use of what would be 
wasted fly -back energy. in producing the initial 
par: of the scan. 

Types of Booster Diode Circuits 
Fig. 1 gives a simple booster diode circuit, in 

which all three functions are performed. Here 
Cl is the reservoir capacity. The action is the 
valve conducts whenever its anode becomes 
positive with respect to its cathode. Cl then 
becomes charged and when its potential is as 
high as that applied to the anode. the diode 
ceases to conduct. Now. when the inductive 
field collapses at the scan sweep, the fly -back 
stroke, unless damped, would continue to 
oscillate during the next scan drive. This would 
cause striations to appear on left -hand side of 
picture. When. however, a damping diode is 

Booster 
Diode 

HT.t 

Deflector 
Coils 

Line Output 
Transformer 

Line Output 
Valve Anode 

C/ 

Defector 
Coils 

L he Output 
Va /ve Anode 

HT* 

Fig. I. -The simple Booster F g. 2.- Another circuit 
Diode circuit. using the Booster Diode. 
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OVERCOME THE DISTORTION IT INTRODUCES 

used. as soon as the end of the scan is reached, 
the damping diode commences to conduct, 
absorbing the energy by passing the oscillation 
to its reservoir capacitor, causing the current to 
fall to zero. It will be noticed that the energy 
stored in Cl. which has its positive side con- 
nected to the line output transformer primary. 
and its negative to the H.T. line, is actually in 
series with the H.T. line. Therefore, the H.T. 
supplied to the transformer primary is higher 
than that of the H.T. line thus giving boost volts. 
Now the charge in Cl also helps to drive the 
deflector coil current during the first part of 
the scan, thus acting as an " efficiency " diode. 
It will be seen from Fig. 1 that all the anode 
current for the line output valves flows through 
the boost diode. and also that it must be able to 
withstand the high peak voltages that occur. 
That is why ordinary rectifiers are not used as 
boost diodes. Special types are made with high 
cathode /heater insulation. ,Typical types are 
PYS 1 and U329. 

Another method of using a booster is shown 
in Fig. 2. Here the negative of Cl goes to 
chassis so that the voltage across it is the total 
H.T. to the line output valve. 

An Alternative Position 
Now it is not necessary for the booster to be 

in the positive side of the H.T. supply. Fig. 3 
shows it in the negative side. Here the cathode 
of the output valve is taken to the negative side 
of the reservoir capacitor, and the anode has a 
voltage the same as the H.T. line, and the cathode 
a voltage more negative than the negative H.T. 
line. The voltage across Cl is added to the 
normal H.T. by the fact that the positive side of 
it is connected to the H.T. negative. 

The arrangements shown so far have applied to 
circuits where the heater /cathode voltages are not 
very high. but the practice now is to use the 
auto -transformer method of coupling between the 
output valve and the deflector coils. Fig. 4 
shows a typical arrangement. The booster diode 
cathode now goes to the high potential side of 

Line 
Output 
Valve 

Fig. 3. -In this circuit the diode takes up a different 
position. 
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the damping circuit and its anode to H.T. positive. 
It will be seen that the diode, with its capacitor 
in series, is directly across the line output 
circuit. H.T. positive is connected to the junction 
of valve and capacitor. The charge in Cl is 
thus in series with the H.T. circuit and C2 to 
supply a boosted H.T. voltage to the line output 
valve via the line output transformer. Now the 
cathode of the booster diode is earthy, being 
in the heater chain, and the cathode varies with 
the voltage. This is high, generally several 
KVs, due to the circuit impedance. Here is a 

,H.T, Deflector 
cCoils 

0 
C>. 0 
0 

Booster 
Diode C/ 

0 

E.H.T. 
Rectifier 

Line 
Output 

Valve + 
C2= 

Fig. 4.- Circuit using an auto -transformer. 

case for the special valves mentioned, i.e., high 
heater /cathode insulation. 

Linear Distortion 
It will probably be realised that adding this 

stored charge in Cl introduces some distortion 
to the linearity of the line scan. Methods 
adopted to overcome this are generally the use of 
the tapped choke type, which is connected to the 
line output transformer. Fig. 5 shows one 

Horizontal 
Form 

Cl 

Booster 
Diode 

Anode 
of 

Line 
Output 
Valve 

Deflector 
Coils 

Width 

Fig. 6.- Another form of correction circuit. 

method. Here the correction is done by a 
winding on the line output transformer. 

Fig. 6 shows another method where the choke 
is separate. The booster her-e is fed from an 
isolated secondary winding. Its cathode current 
flows through one winding of the choke to Cl, 
whilst the anode current to the line output valve 
flows through the other winding. Adjustment of 
core affects both coils, increasing or decreasing 
their inductance. 

Anode of 
Line Output 

Valve 

Line. 
Deflector 
Coils 

ÑT 

Fig. 5. -A separate winding is used here for correcting 
distortion. 

PRACTICAL WIRELESS MAY ISSUE 
NOW ON SALE PRICE is. 3d. 

For the reception of the BBC high -quality trans- 
missions on V. H.F. a completely new receiver is 
not essential. It is possible to use an existing 
receiver, with a tuner plugged into the pick -up 
sockets, or a tuner may be used with an existing 
amplifier. A novel tuner of this type, with the 
various BBC stations obtainable by a rotary switch, 
instead of having to be tuned in on the customary 
variable condenser, forms the main feature in this 
month's issue of our companion paper PRACTICAL 
WIRELESS which is now on sale. 

The next stage of our Beginner's Constructional 
Course goes on to deal with the addition of an 
output stage to the one -valver. 

Tone Controls are fully explained in another 
article, and this deals with the various calculation's 
which are required, but in a much simplified form. 

A simple audio section for addition to the R1155 
Converter which we recently described will enable 
this to be converted into a communications receiver, 
and this forms the subject of yet another con- 
structional article. 

Other articles deal with Transistors in Practice, 
Reconverting the R.D.F.1 ; Converting the 19 set; 
Servicing Transistor Receivers ; Servicing the 
Cossor 529, 540 ; Transmitting Topics, and the 
usual features. 
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FOR A.C. mains only. these receivers are both 
17in. consoles, the LFT60 with doors, the 
LFT 50 without. They are normally fitted 

with a turret tuner with coils for BBC channels 1 -5 
and I.T.V. channels 8 and 9. Channel 10 and 11 
coils are available. and only need clipping into 
the turret in the required positions. An average - 
value A.G.C. (vision automatic gain control) 
circuit is used with the contrast varying its 
effective operation. Thus the contrast will appear 
to have little effect upon 
weak signals. There is 
no doubt that the most 
likely faults to be encoun- 
tered are due to defective 
valves and without further 
" ado," we will examine the 
" usual" effects due to valve 
failure so that these can be 
more speedily recognised and 
thus rectified. 

Fault condition : No vision 
or sound signals. raster dis- 
playgd on screen when bril- 
liance is advanced and a 
certain amount of valve 
noise, hiss. etc.. on sound 
when volume control is 
turned to maximum. This 
condition, of course. im- 
mediately directs attention to 
the early stages -V1, V2 and 
V3. At first sight it would 
appear that all valve heaters 
are parallel fed so that once 
the valve which is " out " 
has been located, the job is 
practically done. This is so 
in the case of V3 onward - 
and if any of the valves 3 to 
17 do not light up, they 
should be replaced -but in 
the case of the tuner unit 
(VI and V2) only, the heaters 

330 
Kn 

27Kr. 

Tos 
¡-F 

No. 37.- KOLSTER -BRANDES LFT50, LFT60 

By L. Lawry -Johns 

are in series. Now this leads us to an interesting 
and very common fault which presents 
a pitfall to the unwary. Assuming that V3 does 
light up-and this is not always easy to ascertain 
since it is surrounded by coil cans -the heaters 
of the tuner unit valves should be examined. 
Remove the screening covers and ponder awhile. 
PCF82 glowing brightly? PCC84 dead? The 
impulse to replace the latter valve should be 
resisted as in actual fact it is receiving no heater 
current at all and therefore cannot light up. This 
is due to the PCF82 developing a heater -cathode 
short, resulting in the 16.5v. supply -which 
should be-shared between the two -being dropped 
across this valve's heater only. Thus the bright 
glow. Therefore. if the PCF82 glows brightly 
and the PCC84 glows not at all, replace the 
PCF82, not the PCC84. 

As has already been said. this is a common 
fault. easily rectified but one which may mislead 
the beginner. 
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IIK1l 111 

HT+3 

HT+2 

HT +/ 

220 
5 2 pF 

6 SN 7 
V/ 4 

3 

0 
C 9/ 
2uF 

270 
Ka 

Soo 
Kn 

Vert. 
Hold 

22 
Kn 

I- 
/uF 

Ka 

IIj 
05 
FF 

6BW6 
Vt7 

CRT Grid 

Fig. 1. -The frame timebase. 
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In the unfortunate event of VI. V2 and V3 

proving faultless, the H.T. supply should be 
checked. For this purpose we include a sketch 
which shows the various decoupling resistors and 
capacitors. If one particular resistor is over- 
heating, check the following circuit for short 
circuits, suspecting mainly a defective .001 AF or 
.003 pF capacitor. Remember, however, before 
launching into what may prove to be a perfectly 
innocent circuit, that valve can be defective even 
though their heaters are bravely glowing. In this 
connection it is always good policy to keep a 
standby PCC84, PCF82 and an 8D3 (6AM6. 
EF9I, etc.), to try. as even the best of valve 
testers are not infallible. 

Check Aerial Connection 
If the valves are in order, the H.T. supplies 

present, do make sure the aerial plug (which 
you checked in the first place) is properly con- 
nected and the aerial in order. If in doubt, dis- 
mantle the plug and apply the inner conductor 
only to the socket, and then outer braiding only 

Sound Output 
Transformer 

Noise 
Limi er Hold Linearity 

Horiz. Horiz. 

to prove whether the cable is at fault, the aerial 
connections, or that whisker of wire touching 
where it shouldn't in the Diplexer! 

Fault condition : Sound, no vision signal. raster 
O.K. Check valves V4, V6 and V8. then the 
H.T. feed to these and then the GD3 vision 
detector crystal diode situated in the final I.F. coil 
can as indicated in Fig. 1. 

Weak Vision Signal 
Check as above but include VI, V2 and V3, 

V8 anode and cathode components and bear in 
mind the following : 

If V8 has been replaced due to an internal short 
-screen -to- control grid -the GD3 diode - will 
have suffered some damage as well as the more 
obviously damaged resistors. Therefore, check 
the following: 3.3 ktl (V8 grid) and 8.2 KS2 
(detector load -V8 grid leak) resistors, GD3 
crystal diode and V8 cathode components 120t2 
and 15052 resistors, 50 AF capacitor. 

Fault condition: Vision O.K., no sound. 

Height Vert. Width Brilliance 
Hold 

5OOmA Mains Focus Aerial : 
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Check valves V5, V7 and V9. If there is no 
hum or sound of any kind check continuity of 
sound output transformer primary winding (H.T. 
to V9 anode -pin 5). If the valves are in order. 
check H.T. to V5 and V7 anodes and then check 
sound detector crystal diode GD3 and similar 
noise limiter diode. The former is inside the 
final sound I.F. coil can, the latter under the 
chassis to the rear of the V7 valve base. 

Fault condition: Sound O.K., no vision. no 
raster. 

This means that although the sound is in order. 
no raster can be seen on the screen at all. This 
probably means that the vision signal is quite in 
order but that the tube is not being supplied. 
The first test is for EHT. Can the line timebase 
whistle be heard ? If not, check V15, 6AM6 
(8D3) line oscillator. V16. 6CD6G line output 
and 6U4GT, VI9 efficiency diode. If line whistle 
can be heard check R12 EHT rectifier on top 
of line output transformer : If it is not lighting up. 
check for spark at the single wire end. If a 
nice fat spark sizzles to the blade of a reasonably 
sized screwdriver (with a well insulated handle. 
of course), replace the R12 (EY5I. UI51. U43. 
etc.). 

Line 
Osc. 

Trans. 
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Hor z . 
Hold 

22Kí2 

Horizontal 
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If the EHT is in order the RI2 lights up and a 
thin spark can be coaxed from the anode cap 
of the C.R.T. check the ion trap magnet. This 
may have slipped or otherwise have been dis- 
lodged. This is of little account if the Ferranti 
tube is fitted, as the magnet only acts as a beam 
shift, and of course, the actual position does not 
affect the brilliance. However. since Brimar 
C17FM tubes are fitted in the majority of cases. 
the position of the trap magnet is critical, and 
only a small movement will cause the raster to 
be lost completely. Finding the correct position 
when this position has been lost is not as easy 
as it may appear for this reason. When the 
correct position is achieved the screen does not 
always illuminate immediately due to slight 
dampness on the tube face. Therefore. if a line 
is visible on the tube neck. align the magnet 
with this with the arrow facing the front or the 
etchings (circular ring magnet) coincident. Now 
advance or retard along the line until some sort 
of illumination is observed, adjust for maximum 
brilliance from this point whether this means 
moving from the line or not. 

(To be continued) 
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Fig. 2.-The line timebase. 
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IMPROVED r SYÑC 
A SUGGESTION FOR OBTAINING IMPROVED INTERLACING 

By A. M 

AFRIEND recently asked me to have a look 
at his television set. It was. he explained. 
working quite well really. only the picture 

sometimes seemed to have an annoying and ill - 
defined " jitter." Also. the definition occasionally 
seemed rather poor. 

I carefully refrained from making a hasty 
diagnosis, and went along to see the thing. 
Erratic interlace. Sometimes the lines were 
clear. distinct and equally spaced. But on other 
occasions, the lines of one half-frame were not 
spaced evenly between those of the other. and 
sometimes the two sets of lines were virtually 
superposed. When this happened, there was a 
coarse raster, and poor definition. The jumping 
about between one. condition and the other gave 
a very annoying jitter. The set concerned was 
home constructed, from a kit of parts supplied 
by a reputable stockist. It had been well built. 
and no obvious faults had developed. If fact, a 
thorough check showed that there were no faults 
at all. obvious or otherwise. What was to be 
done? 

The case is -a common one. It is probable that 
more than half of the television receivers in use 
do not really synchronise perfectly. In many 
cases. it passes without notice. The non -technical 
viewer .speedi¿ly accustoms himself to it, and 
accepts it as normai. But even the keen amateur. 
while he may feel annoyed by such a state of 
affairs, does not always succeed in finding a solu- 
tion. particularly if he resides in a weak- signal 
area. Let us. therefore. look at the causes of 
relatively poor sync in a reasonably well -designed 
set. - 

One half -frame occupies 0.02 seconds, and con- 
tains 202.5 lines. In order to interlace correctly 
it must be positioned on the C.R.T. accurately 
to very much less than half the distance between 
lines. Actually, something like one -tenth of the 
interline distance is required for good steady 
interlace. The distance between lines corresponds, 
in time, to about 0.0001 seconds; so the frame - 
start must be initiated with an accuracy of about 
0.00001 seconds, or one- !u/ndreth of a milli- 
second ! This is only one- twentieth of 1 per cent. 
of the total time for the half -frame, and the 
normal sync- separator just cannot be expected 
to live up to such standards in any except really 
strong-signal areas, where the sync pulses are 
big enough to load the stage, and produce 
practically vertical' leading edges in the wave- 
form fed to the frame tirnebase. 

The Solution 
The solution, then. must lie in some kind of 

sync pulse amplifier, preferably with " trigger " 
characteristics, with the property of producing 
from the output of the normal sync- separator a 
chain of frame -sync pulses whose leading edges 
have a rise -time of not more than ten 

St. Clair 

microseconds. It must be simple, and cheap, 
and use for preference not more than one 
valve. 

Some years ago I had devised a circuit for 
ameliorating such effects, which had never seen 
the light of day because the manufacturer for 
whom. I was 'working did not think that the use 
of an extra valve was justifiable. Here are the 
details. 

The Circuit 
The circuit is shown below. Onlyone valve is 

used, a double triode. The valve actually em- 
ployed was a 6SN7, since that was the popular 
D -T at the time. Any double triode of similar 
characteristics will serve. however. . The con- 
nection of the grid of the first section to H.T. 
makes this vave conduct hard. Negative pulses 
applied to this grid cut the valve off, and pro- 
duce pulses at the anode whose shape is con- 
trolled by the values of C and R used., These 
positive pulses are applied to the second grid 
directly. and produce in turn extremely fast- rising 
pulses. negative -going, at the second anode. 
These pulses are used to trigger the timebase. 

With the values given, and about 250 =270 -volts 
on the H.T. line, there is an output pulse of 
over 50 volts, with a rise -time of about 5 -10 
microseconds, depending on the grid -base of the 
second triode section. The' effective grid -base 
may be varied by means of RV.I; which acts as a 
fine control on interlace. 

This circuit is extremely simple, and there is 
nothing critical about it in operation. 
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The circuit recommended by the author. 
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PREMIER RADIO CO. 
(F.egd.) B. H. MORRIS & CO. (RADIO) LTD. 

207, EDGWARE ROAD, LONDON, W.2. 23, TOTTENHAM COURT ROAD, LONDON, W.1. 
Telephone : AMBassodor 4033. PADdington 3271/2 Telephone : MUSeum 3451. 

Build the NEW "MAYFAIR" 
which gives complete SAFETY 
to the constructor! 
These Televisors use a double wound mains transformer 
which gives you complete safety from contact with the 
mains supply when handling the chassis or controls. 

* B.B.C. & I.T.A. DESIGN With New 

£33.7.11 Plus test 
Turret Tuner may be built tar 01 C.R.T. 
Build in 5 easy stages. Full Construction details available. 
Instruction Book, 3/6 Post Free. 
Console Cabinets with full length doors for 14in.. 16ín.. and 
17ín. tubes. Price £14.14.0. 
H.P. Terms : Deposit £7.7.6 and 9 monthly payments of 18/6. 
Console Cabinets. Half door ¿12.12.0. 
H.P. Terms : Deposit E6.6.0 and 8 monthly payments of 1813. 
On above cabinets add 21/- for pkg. and Carr. 

The " Petite " PORTABLE 
MAY BE BUILT FOR f770 

plus 3:- post d: packing. 

Size only 8in. x 8in. x 41in. 

Batteries extra. 
HT 10/- (Type B126) or 
equivalent. 

LT 1/6 (Type ÁD35) 
equivalent. 

Battery eliminator now 
available for 37/6. 

or 

8-WATT AMPLIFIER 
This design includes 5 miniature 
Valves of the latest types. an 

Ultralin_ar Output Trans- 
former suitable for Speakers 
of 3 and IS ohms and a very 
attractive Perspex front panel 
with gold lettering, complete 
sec of parcs, ¿8.8.0. 

Built and Tested £10.19.6. Postage & Packing, 5/- extra. 

RECORD CHANGERS 
Collaro RC456 

B.S.R. Monarch Record 

Change r - E8.15.0. 

RECORD PLAYERS 
Collaro 3/544 - E6.19.6. 
Collaro Junior -£4.14.6. 

B.S.R. TUB 
3 speed record player 

£3.19.6. 
plus 2/6 postage & 

packing. 

WHY buy surplus or reconditioned tubes when these Fully 
Guaranteed Wide Angle Tubes are available ? The 

latest type 17ín. Rectangular Tube 11W43/64 by Telefunken at ¿I7 
(inc. tax), post and packing 21/- extra. 

PLEASE ADDRESS ALL MAIL ORDER ENQUIRIES 

TELEVISOR 

SAVE POUNDS 
and put it 

together 
yourself ! ! 

TOTAL COST ONLY 

£9. 19.6 
plus 5/- post & pack. 

Each Unit may te purchased separately cc follows :- 
Amplifier Cabinet in maroon and fawn (size I3¡ a Il 

x filin.) E2/10/- 
I Valve Amplifier £216 
7 x 4in. Elliptical Speaker E1 /1/6 
B.S.R. TU8 Turntable and Pickup £3/19'6 
This can also be supplied complete with the Latest Collaro 
4 -speed Junior Turntable and Pickup for only £10/12/6 plus 
5/. packing and postage. 
If any of the individual items are purchased, kindly add the 
postage as follows : Cabinet 3/ -, Amplifier and Speaker 3/ -, 
Turntable 2/6. 

SAVE POUNDS 
and put it together 
yourself ! ! 
Cabinet, ¿2 /19/6 
plus 5/- pkg. & post. 
Premier 1 -valve 
Gram. Amplifier, 
¿2/I9f6 
plus 2/6 pkg. & post. 
Premier 2-valve 
Printed Circuit 
Amplifier, E3/5/6 
plus 2/6 pkg. & post. 
8in. x Sin. Speaker, 

27/6 
plus 1/6 pkg. & post. 
Collaro 4 -speed Changer, E8/19/6 plus 5/- pkg. & post. 
BSR 4 -speed Changer, 18/I5/0 plus 5/- pkg. & post. 
If a set of parts are purchased together, pkg. & post will be 10 / -. 

TO (Dept. PT3), 207 EDGWARE RD., LONDON,W.2 
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C.W. 
magic 

24.19.6 
monthly 
P. 
120 
Kc 
2.75 
29 
c4 
case 
Size 
valves 
mains 
modulation 
depth 
continuously 
variable 
finished 

SIGNAL 

25 
and 
21/6. 
P. 
IM's 
fundamentals. 
tuning. 
vertical 
logging 
handle. 

SIGNAL GENERATORS 
£6.19.6 or 25.'- deposit and 6 // / P. 
monthly 

5,p 
payments of 

Coverage 
100 Kc's -100 Me /s on Punda- 

4 mentais and 100 Me /s to 200 
Me /s on harmonics. Metal 
case 10in. x filin. x 51in.. grey 

i - . . hammer finish. Incorporating 
three miniature valves and 
Metal Rectifier. A.C. Mains 
200.250. Internal Modulation 

-.: '. of 400 c.p.s. to a depth of 30 °6 : - -= modulated or unmodulated 
R.F., output continuously 
variable. 103 milli -volts. 

and mod. switch, variable A.F. output. Incorporating 
-eye as output indicator. Accuracy plus or minus 2 %. 

or 25f- deposit and 4 .-.- 
payments of 216- , 

& P. 5;- extra. Coverage ---.-°' 
Kc(s -230 Kcls. 300 Kc, s -900 , 

/s. 900 Kc /s -2.75 Mc's. r ! _ 
Mes -8.5 Mc /s. 8 Mc,!s- 

Mc /'s. 16 Mc /s -56 Mc/s. I C Metal II 1, ! ,, ,. M101n. 
10ín. x filin. x 41ín. 

of scale. 6iin. x 3 /in. 2 -- 
and rectifier. A.C. ® O. 
230 -250 v. Internal 

of 400 c.p.s. to a 
of 30 per cent., modulated or unmodulated R.F. output 

variable 100 milli -volts. C.W. and mod. switch, 
A.F. output and moving coil output meter. Grey hammer 
case and white panel. Accuracy plus or minus 2 %. 

& PATTERN 

GENERATOR r ///¡¡¡///'`%%%`,,'_y 

/- deposit plus P. & P. 5'- fw_i 6 monthly payments of i ; 
Cash £6.19.6 plus P. & - ' 

5.' -. Coverage 7.6 Mcls -210 , _ ' 

in five bands, all on 
slow- motion 

audio output, 8 
and horizontal bars. 
scale. In grey hammer finished case with carrying 
Accuracy ± 1 %. A.C. mains 200 -230 v. 

COMMERCIAL TELEVISION CONVERTER SUITABLE 
ANY T.V. (Except Philips, Bristol area and valley 
areas Wales) WITHIN 35 MILES t 
OF I.T.A. TRANSMITTER ALL 
CHANNELS, M) ALTERATIONS 

TO SET. I.j 
Complete with built -in power supply. \ Q!,..Is 
200 -250 V. A.C. mains. Crackle finish 11 s 

l ? 
case 51ín. long, 3 ;in. wide, 41in. high. 
Incorporating gain control and band 
switch. Illus. with cover removed. 

' 

1 ,.,rvi 
h i2 Complete with Wolsey 3 element .'^ 

I.T.A. outside or loft aerial, 36 ft. 'y , 

I.T.A. lead and 2 plugs. (Wolsey 5 
element 10'- extra.) 25'- deposit plus P. & P. 5' -. and 4 

monthly payments of £1.5.6. Cash 05.17.0 plus P. & P. 5' -. 
Converter only £3.19.6 plus P. & P. 2 6. 

(AC /DC POCKET MULTI -METER KIT 
r Comprising 2in. moving coil meter ,._ 

scale calibrated in AC; DC volts.' / ohms and milli -amps. Voltage 
¡ range AC DC 0 -50, C -100, 0 -250, 0 -500, 

;I milli -amps 0 -10, 0 -100. Ohms range 
0- 10,000. Front panel, range switch, 
wire -wound pot (for ohms zero e 

setting) toggle switch, resistors 
and metal rectifler. Basic move- 
ment 2 mA, In grey hammer -finish 
ease.. 

.''. 
r . ase.. 

19/6 P. 1S P. & i. teested 7and .6 
Point to point wiring diagram 1; -, free with kit extra. 

COMPLETELY BUILT PORTABLE AMPLIFIER 
approx. size Olin. x 21ia. inccrp3rating 2 valves. contact -cooled 
metal rectifier, bass and treble lift controls 396 Plus 3'6. and double wound mains transformer 230 -250 v. 
510. P.M. SPEAKER & O.P. TRANSFORMER, if purchased 
with the above, 18/6. Plus P. & P. 116. 

COLLARO 4 -SPEED AUTOMATIC CHANGER 
Model 457 (suitable for use with above amplifier). A.C. mains. 
200 -250 v., turnover crystal head. £8. 19.6 Plus 
Brand new, fully guaranteed: P. :& P. 5' -. 
Or 25/- deposit and 7 monthly payments of £1.5.0. 

RADIO & T.Y. COMPONENTS'(Acton) LTD. 
23; HIGH STREET. ACTON, LONDON, W.3 

All enquiries S.A.E. GOODS NOT DESPATCHED OUTSIDE U.K. 

VALVES 

May, 1958 

S 11 dI E 1).11 
SERVICE 

All Guaranteed New and Boxed 
1.4v. midget, 1R5, 155, 1T4, 3S4, 3Q4, 3V4, DAF91, DF91, DK91, DL92, 

DK92. 01,94 : ANY 4 for 27/6 
1A7GT 13/816U4GT 11 - D77 5 6 EF55 9 6'. PL82 8/6 
1C5GT 15.6 6V6G - DAC32 11 - EF80 6IPL83 10'6 
1D5 126II6V6GT 7 6 DAF96 8;6 EF86 . 13 - PYBD 81- 
1H5GT 11i-,6X4 "- 1)F33 111- EF91 6 -PY81 8,- 
IN5GT 1L- 6X5GT 6 9 DF96 8'6IEF92 5:6 PY82 8!- 

, 1R5 8'- 7B7 8- DH76 7 6 EL33 1619 PY83 8/6 
155 7 6 7C5 8 - DH77 7 3 EL38 22,6 PZ30 181- 
1T4 7'3 7C6 8 - DK32 13 6 EL41 9'6SP41 3/6 
3A5 10 6 7117 8 - DK92 8 6 EL42 11161 SP61 3/6 
3Q4 7 8 707 9 - DK96 8B EL84 8/9iT1141 15'6 
3Q5GT 9 6 7Y4 8 - DL33 9 - EM80 916 U25 14;6 
3S4 7 6 12AH8 9 - DL35 13 - EM81 101- U50 716 
3V4 8 6 12AT6 :- DL96 8 8 EY51 11!6 U76 7/6 
5U4G 8- 12AT7 - EABC80 ^:9 EY86 15.'- U78 71- 
5V4G 11 9 12AU7 - EAF42 9 6 EZ40 719UABC80 91- 
5Y3GT 6 12AX7 - E1391 6- EZ41 - 941; UAF42 943 

I 5Z4G 9 6 12BA6 - EBC33 716 E2,80 7/6 UBC41 818 
6AL5 5 6 12J7GT 1 6 EBC41 9 6 EZ81 9/-'USF80 W- 

I CAMS - 12K7GT ^ 6 EBF80 8 9 FW4/500 I UCC85' 9/- 
6AM6 6 - 12K8GT 13.6 ECC81 8 - 11/6.U.CH42 9'- 
6AQ5 7.6 12Q7GT 7 6 ECC82 8 - GZ32 11/- UCH81 9/6 
6AT6 7 3 12Z3 7 6 ECC83 8 - KT33C 8/6 UCL83 '15'8 
6BA6 7 6 14S7 12 - ECC84 96 KT63 616' UF41 8 - 
6BE6 7 6 19AQ5 7 6' ECC85 9 6 MH4 61- UF42 15,- 
66196 9.-25A6G 136 ECF80 10 8 MU14 91-'UF89 9'- 
6BJ6 7 - 25L6GT 8 6 ECF82 11.- N18 7/6 UL41 8%9 
6B117 8 6 25Z4G 9 6 ECH21 16 9 PCC84 9/- UL44 22/6 
6BW6 7 6 25Z6GT 9- ECH35 10 - PCF80 10/- UL84 8'6 
6BW7 7 6 35L6GT 9 6 ECH42 9'- PCF82 10/- URIC 1218 
6CD6G 25 - 35Z4GT 7 6 ECH81 S'- PCL82 10/- UY21 14 6 
6F6G 6,6 35Z5GT 9 6 ECL80 10 - PCL83 12/-'UY41 616 
6K7G 4 6 43 12 6 EF37A 8 6 PENA4 14'6 UY85 7/6 
6K7GT 6 - 50CD6G 186 EF39 6 - PEN36C 14/8 VP4B 14/6 
6K8G 7B 5OL6GT 8 6 EF41 9:6 PEN46 6/6 VP41 7.- 
6L18 12 6 AZ31 11 6 EF42 11,6 PL36 15'- VP1321 2L- 
6Q7GT 9:6 B36 15 - EF50 PL38 2216 W76 6 
6SL7GT 7 - CL33 16 91 SYL 6 6 PL81 16.'- W77 56 
6SN7GT 7 6 Postage 6d. per valve extra. Z77 6/- 

Any Parcel Insured Against Damage In Transit 6d. extra. 

READERS RADIO 
24, COLBERG PLACE, STAMFORD HILL, 

LONDON, N.16 STA. 4587 

REVACUUMED T.V. TUBES 
SIX MONTHS' STRAIGHT GUARANTEE 

Mullard Mazda 
in. £ 

4 MW 36-22 5 

4 MW 36-24 5 

4 MW 36-44 5 

4 AW 36-21 5 

6 MW 41-1 7 
7 MW 43-43 7 

7 MW 43-64 7 

7 MW 43-69 7 
21 MW 53-20 IO 
21 MW 53-80 10 

Cossor 
14 141 K 
17 171 K 
17 I72K 

s. d. 
O 0 
O 0 
O 0 
0 0 
O 0 
O 0 
0 0 
0 0 
O 0 
O 0 

5 10 0 
7 10 0 
7 10 0 

in, f s. d. 

4 
4 
4 
5 
7 
7 

21 

21 

CRM 41 5 10 
CRM 42 5 10 
CRM 43 5 10 
CRM 53 6 10 
CRM 71 7 10 
CRM 72 7 10 
CRM 211 IO 10 
CRM 212 IO 10 

Brimar 
14 CI4BM 5 10 
14 C14FM 5 10 
17 C17BM 7 10 
17 C17FM 7 IO 
17 CI7JM 7 10 

14 in. Marconi, Emitron, Ferranti, G.E.C. E5 IO 0. 
17 in. Marconi, Emitron, Ferranti, G.E.C, £7 IO 0. 

Carriage and Insurance 12/6 (U.K.). Cash with order. 
Personal Callers Welcome. 

VIDIO REPLACEMENT CO. 

HALES ST., DEPTFORD HIGH ST., LONDON, S.E.8 
Telephone : TIDEWAY 4505 
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bracing Obscure Faults -1 
THE FIRST ARTICLE IN A SHORT SERIES SHOWING HOW TO LOCATE SOME OF THE 

MORE DIFFICULT TYPES OF FAULT By F. E. Apps 

To the service engineer and the more 
enlightened of set owners the tracing of 
ordinary faults in a television set is not 

a too difficult or long job, but there are other 
faults that may at times have the best of us 
beaten for a time. As I know only too well. 
when one runs across an obscure fault in a set. 
and a certain amount of time is spent trying to 
locate the trouble, you are liable to get in a 
rut, get a fixed idea in your head where the 
trouble is and consequently miss the true cause 
which, as often happens, is not perhaps obvious 
but quite possible. The idea of this article is 
to show how to tackle these tricky faults without 
spending too much time on them. and to track 
them down. 

Methods 
A methodical system of checking is absolutely 

essential if one wishes to trace an obscure fault. 
Good test instruments are necessary and in some 
cases an oscilloscope is required. In all cases 
under review. it is presumed that valves have 
been checked or replaced by known good ones. 
It is not expected that all components have been 
checked, as this, in a present day. 13 channel 
receiver, is a very long job indeed. In any case, 
most obscure faults are inclined to be inter- 
mittent in nature, and the odds are against 
your checking a component when it decides to 
be intermittent. I have. myself. checked a 
picofarad condenser of low value that I 
suspected, and found it O.K. on a bridge. 
although it was actually the culprit. In my 
view the sections of a television receiver most 
likely to suffer from obscure faults are: 

(I) The tuner unit. 
(2) The oscillator section where not in tuner 

unit. 
(3) The video amplifier stage or stages. 
(4) The sync section including flywheel and 

autosync. 
(5) Timebases. 
I propose to deal with each section in turn 

giving examples of obscure faults. and the 
methods adopted to trace them. 

Tuner Units 
These units can be the source of some difficult 

but interesting faults. We will take it that. by 
deduction. we have decided that the trouble 
lies in the tuner unit. This could be, . for 
instance. a fault affecting both sound and vision. 
and the intermediate frequency stages have 
been cleared of suspicion. It will be necessary 
now to open up the unit for investigation. Most 
manufacturers fit a tuner unit which has a 
cover that can be removed for this purpose. 
Now if the fault occurs only on one band the 
trouble -shooting is simplified, but if on all bands 
then the whole of the tuner unit circuitry must 
be checked. 

Example 
A set with a 13 channel tuner unit was inter- 

mittent on all bands. Inspection of turret 
switching was first carried out. This was then 
cleaned with switch cleaner and after checking, 
passed O.K. for contacting. The set was tried 
again, but intermittency was still apparent. Care 
was then taken to note if there was any un- 
toward movement of components due to switch 
movement. None could be observed. Both 
valve sockets were checked for dry joints and 
to ensure that' valve pins were making good 
contact. Then using a 20.000 ohm per volt 
meter components were individually checked for 
leakage, etc. 

Finally. heater and H.T. volts were checked. 
Heater volts O.K., no signs of fault. On 
checking H.T. volts, however, we got the first 
clue. It was found that they varied, especially 
on tapping set. The H.T. supply in the set in 
question was passed to the timer unit via lead - 
in capacitors (two). These immediately came 
under suspicion. H.T. was therefore disconnected 
from these lead -in capacitors at either end, and 
instead fed directly to the tuner unit from the 
set. The set was now tried. Intermittency had 

Fig. 1. -The oscillator circuit referred to on page 476. 

vanished. The fault therefore was due to an 
intermittent leakage across one lead -in capacitor. 
Replacement of this was carried out and the set 
passed O.K. 

It will be noticed that this checking was done 
methodically. The order in which each check 
is done does not matter. The idea is to check 
everything. It is in this way the obscure fault 
can be found. 

Another Example 
This case had the same type of fault and was 

traced to a tuner unit. A1ll tests given in the 
previous case were carried out. but without 
result. Now all we had left was the input and 
output circuits of the tuner unit. The input 
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was cleared of suspicion and the fault was then 
found to be in the output. All these tuner 
units have a coaxial lead from the output of 
tuner to the grid of the first I.F. valve. It was 
this lead that was faulty. A single strand of 
the screening was intermittently touching the 
tuner at one end. Clearing this removed the fault. 

The Oscillator 
Obscure faults in this part of the receiver are 

often of the type where sound on vision and 
vision on sound keep appearing after a period 
of good viewing. In a case of this kind we can 
deduce that it is due to alteration of frequency 
of oscillator or what is known as oscillator 
drift. 

The procedure adopted here is first of all to 
check that the frequency changer or oscillator 
valve (if a separate oscillator is used), is a good 
stable valve. This can be checked in another 
set; testing on a valve tester will not suffice. 
Having removed this from the parts under 
suspicion, we now proceed to check anything 
that will cause frequency drift. Fig. 1 shows 
these components. Now H.T. supply and heater 
volts can, if varying, cause this drift. We there- 
fore carefully check this before looking elsewhere. 
We will presume that they are O.K. Now on 
looking at Fig. 1 we noticed that the frequency 
of oscillation is controlled by the position of 
a slug inside the coil. In the type of set referred 
to. this is roughly adjustable to any of the five 
channels of Band 1. Sometimes across the 
coil is a small fixed condenser, generally of 
the negative coefficient type. Again, in another 
set. there may be two of these condensers wired 
across the coil. One will be an ordinary type 
condenser and the other a negative coefficient 
type. They act against each other with altera- 
tion of temperature, and thus keep the capacity 
correct and prevent oscillator drift. In the case 
in question a check was made by placing a 
soldering iron near these two condensers and 
a large amount of drift was noticed. On inspec- 
tion it was found that on a previous service, 
the negative coefficient condenser had been 
replaced but not with one of the same type. 
This accounted for the oscillator drift. A correct 
replacement did the trick. By the way it is 
generally advisable to obtain the correct 
replacement from the service department of the 
manufacturers. quoting the model number and 
part number if possible. These condensers are 
generally of a very close tolerance. 

Frequency Drift in Tuner Unit 
This case rarely occurs on both bands unless 

the frequency changer valve is at fault. It is 
mostly either trouble on Band I or Band III. 
When the trouble is on Band III, suspect the 
frequency changer. Valves of this type will often 
work quite well on Band I, but will be erratic 
on the higher frequencies of Band III. If you 
have eliminated the valve from suspicion, then 
components in the unit itself must be checked. 
In the example given here it was found that the 
trouble was due to the switching on the oscillator 
section. On examining the circuit it showed 
that on Band I the fine tuning condenser was 

not in circuit, but it was so on Band III. A 
further search on these lines showed a dry 
joint on the switch that switched in fine tuner 
on Band III. This accounted for the frequency 
drift. Unfortunately a further fault then 
appeared. This was lack of sensitivity on 
Band III. Again this was switch trouble. In 
the model under check the coupling between 
the cascode amplifier and the pentode section 
of the frequency changer was switched to allow 
for a different capacity coupling for Band I and 
Band III. This is done to prevent heavy damp- 
ing on the frequency changer at high frequencies. 
It was found that poor contact on switch was 
the cause of trouble. 

BBC Schools' TV 
IN its second year, which begins in September. 

1958, BBC School Television will be increased 
to five programmes each week instead of, as at 
present, four programmes and a telerecorded 
repeat of the Science series. This is announced 
by the School Broadcasting Council for the 
United Kingdom at the end of the second term 
in the BBC's experimental Television Service for 
schools, inaugurated last September. 

The provisional timetable for 1958 -59 intro- 
duces several new subjects for the various age 
groups, including Visual Arts. Mathematics and 
" Looking at Britain," and continues earlier 
series such as " Science and Life," the topical 
programme such as " Spotlight," English Litera- 
ture, which has already been seen in " Characters 
in Ac'lion " and " Fact in Fiction." and `' Career," 
one of the earliest programmes. which has 
already covered a wide and variegated field from 
bakery to building. 

Meanwhile the third term of the 1957 -58 year 
opens again on Tuesday, April 22. when " Living 
in the Commonwealth " starts a new series on 
the West Indies to coincide with the visit of 
Princess Margaret and the declaration of Federa- 
tion. It will be followed by a series on British 
Africa. On Wednesday, April 23, " Science and 
Life " starts a new series on stresses and strains 
dealing with the problems encountered by the 
engineer in designing such structures as tunnels, 
bridges, skyscrapers and aircraft. In the second 
half of the term, " Living in Water " will be a 
biological unit showing how the physical proper- 
ties of water are made use of -or overcome - 
by creatures which spend the whole or part of, 
their lives beneath the surface. 

" Spotlight " continues on Thursdays, and on' 
Fridays a new series on birds follows the litera- 
ture series "Fact in Fiction." " Birds " is an, 
experimental series for younger children of 
eleven and twelve, and it is hoped will encourage 
children in both town and country to observe, 
and record the local bird population. The first, 
School Television booklet has been issued for, 
this series which deals with such general sub- 
jects as the mechanics of bird flight, the use of 
building materials, migration and navigation, and`, 
shows many common and lesser known `'stiecies:' 
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Modernising Old Receivers 
HOW CERTAIN OLDER MODEL SETS CAN BE BROUGHT UP TO DATE 

MANY readers are using receivers which 
are several years old. simply because 
of sentimental reasons. or because the 

results are so good that they do not feet justified 
in buying a more up -to -date set. The type of 
receiver we have in mind is that in which the 
tuning circuits are of the straight type or in 
which some other tuning arrangement is used. 
but which in any case does not afford good 
adaptation to the reception of Band III signals. 
Many of these old receivers utilise the 9in. tube 
and although these are available as replacements. 
the picture is generally regarded as too small 
for modern needs. 

From the queries we receive it is obvious that 
many viewers would prefer to modernise one of 
these old receivers. but it may be regarded as 
almost certain that larger tubes cannot. as a rule. 
be fitted. Readers are reminded that the scan- 
ning angle of tubes up to 12in. is what is known 
as narrow angle. but 14in. and upwards has a 
wider angle. as a result of which the length 
of the tube is kept down and bulky cabinets 
are not thereby introduced. If the set employs 
one of the narrow angle tubes. you can take 
it as a general rule that a larger tube cannot be 
fitted. In addition to calling for nex scanning 
components. these in turn call 
for new line and frame trans- 
formers and increased H.T. 
and the modifications are thus 
rather drastic. If the set is of 
the wide angle type. however. 
it may be possible to use a 
larger tube. provided one can 
be found which is rated to 
operate at the EHT which the 
set provides. If the EHT in 
the receiver is lower than 
that for which a proposed new 
tube is rated. it may be pos- 
sible to use it provided it is 
borne in mind that the picture 
will not be as brilliant as with 
the correct voltage. and also 
that the amplitude controls on 
line and frame are able to 
cope with what might be an 
oversize picture. Remember 
that as a general rule the 
width and height of a picture LI 
is tied up with the EHT and 
if this is low the picture Aerie/ 

tends to be oversize. 
'These are. of course. general 

riles and as with all such 
rules there are bound to be 
exceptions. It will serve to 
remind you. however. of the 

Modern Tuning 
There is one direction. however, in which it 

may be possible to bring an old set up to date. 
and that is in the tuning circuits. In recent years 
an I.F. has been generally adopted which pro- 
vides freedom from various forms of interference. 
and to which practically all manufacturers now 
work. This is 34.65 Mc /s for vision and 38.15 
Mc is for sound. 

Regular readers will remember that some time 
ago the Viewmaster was modified by changing it 
into a superhet. in which the old vision and 
sound section was changed into an I.F. strip 
having these frequencies and a separate three 
station tuner added. This is a form of 
modernisation which can be carried out on many 
old type receivers, although each set will need 
individual attention. It is not possible to lay 
down any definite instructions as there are so 
many receivers in existence. but there -is one 
line of attack which may be adopted with old 
sets and which is recommended for several 
reasons. 

The Family Receiver 
In most homes the television set is regarded 

as part of the home and the reader dare not 

HTt /75V. 

points which have to be con- 
sidered if you are thinking of 
modernising an old set. Fig. 4. -A two -station, Band I -Band 111 tuner. 
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touch it, so that to try and carry out a major 
modification which would mean putting the set out 
of commission for several days may be ruled out. 
There is no reason, however, why a new sound 
and vision strip should not be made up and 
afterwards mounted inside the existing cabinet 
and connected up, a procedure which would only 
take an evening or two. There is only one 
point about such a scheme which has to be borne 
in mind and that is that the receiver which is 
being attended to must have cathode modulation 
of the tube, when a circuit such as that shown 
in Fig. I may be employed. 

Fortunately coils are now available on the 
market, and these are of a type which provide 
very high quality definition, and in the case of 
most really old sets the resultant picture will 
undoubtedly be much better than the original. 

The New I.F. Strip 
The accompanying circuits show the sections of 

a vision and sound I.F. strip using the new 
frequencies which has been tried out and found 
very satisfactory in two different home - 
constructor sets and three commercial ones. In 
the case of the commercial receivers, without any 
other change the resulting picture was of much 
greater definition than when the sets were new, 
and, in one case, the picture was infinitely brighter, 
due to the fact that the signal strength was 
much better. 

Fig. I shows the first two stages of the new 
strip from which it will be seen that there is an 

/st IF Vision 

80Q Coax. 
Input from 
TI on Tuner 

input coil which 
forms part of an 
input transformer 
where the other 
section is in the out- 
put of a tuner. Wide - 
band couplings are 
used following the 
two valves in this 
section, and the out- 
put goes to the video 
stage in Fig. 2. Here 
it will be seen are 
germanium diodes 
used as rectifier, 
interference limiter 
and A.G.C. clamp. 
and an H.T. line of 
between 180 and 210 
volts has been used 
successfully with 
t h e s e stages. A 
round figure of 200 4pF 
volts may therefore 
be regarded as suc- 
cessful and should be 
aimed at. 

The sound section 
is fed from the coupl- 
ing between VI and 
V2 in Fig. 1, and 
there are two I.F. 
sound stages before 
the metal germanium 
diode and a further 

May, 1958 

Vision Detector 

From LS 
(2nd /.F) 
l Vision // 

2nd /F Vision 

5.6Kí1 

A,CiC. 68Kf1 
OSF 680/Grl 

I,- 
Fì 

Si6Kf1 S6Kf1 

H.T.-1.200 V. 

LS 

EF80 
VI 

82KC1 

EF80 
V2 

4 
To 

2 
5pF 

3 
_ 

50 00 5000 
PF FF 

5000 
PF 

22015000 

T 5000pF 

Fig. 1.- The first two video J.F. stages. 

Chas 

A.G.C. Line 
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111+200 k 

To 
Sync Sep. 

Grid 

similar rectifier as 
noise limiter. It will 
be seen, therefore, 
that the circuits are 
very comprehensive 
and embody all the 
latest ideas, with very 
little in the way of a 
critical layout. 

Layout 
The illustrations on 

our cover this month 
show one form of 
the T.F. strip which 
was built, and the 
makers of the coils 
Messrs. Osmor, can 
supply a chassis for 
another type. The 
smaller unit is a two - 
station tuner which 
goes with the I.F. 
strip, and the circuit 
for this is shown on 
page 577. This, as 
can be seen. is quite 
standard except for 
the switched tuning, 
and unlike most 
modern tuners this 
switch is of the two - 
position type giving 

at IF Sound 2nd /F Sound 

BBC or I.T.A. without any intervening blank 
positions. To give an idea of the band width which 
is obtained. the output of the tuner is 36 Mc /s 
with the same frequency for LI. L2 is adjusted 
to 35 Mc /s and 37.15 Mc /s, and L5 to 34 Mc /s 
and 37.15 Mc /s and L3, L4, LS, L9 and LIO 
to 38.15 Mc /s. It will be seen that eight screened 
coils will be needed, together with two small 
peaking coils. The coils are Osmor QTVI7, 18. 
19. 20, 21. 24, 25 and 26, with the two peaking 
coils numbers QTV22 and 23. 

The Tuner 
The tuner, Fig. 4. will cover all channels on 

Band I and Band III, and in addition to the 
two -pole switch there is a small single -plate 
condenser (oscillator trimmer) which has to be 
mounted on the conrtol panel. 

Connections 
To connect the new I.F. strip into an existing 

receiver, the leads at present joined between the 
video section and the picture tube and the sync 
separator should be disconnected. The existing 
video section may be left as it is. The existing 
sound output stage may be used, and the circuits 
show the points to which the receiver is joined. 
Most old receivers employ parallel heaters, but 
should it be desired to modernise a receiver which 
has series heaters an alternative arrangement will 
have to be used, with other valves, and the heater 
current will have to be very carefully checked. 

Sound Detector 
-The video detector and 

output stage. 

To L 
(2nd (F Vision) 

A 

L8 

EF80 
V4 

27f1 270 

/uF 390 
n 390 

T5000 
pF 

A.V.C. Line 

0/ 
/./F 

WMMAMWOr 

Fig. 3. -The sound section. 

N.T,t200V 

Nesters Internal 
screen 

1X4 
GEX34 

6/ , G2 
Grid Grid 

Cathode 'G3 
Suyq Grin 

EF80 Base 
Connections 

GEX34 
Noise 
Limiter 

To 
Sound 
Output 
stage 

p 
30 
F p 

330 
F 
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Servicing the G.E.C. 1746 
FINAL NOTES ON THE RECEIVER WHICH 

Flyback 
SUPPRESSION of frame flyback is effected by 

the negative waveform from the anode of 
VI6 with C89. R50. providing a negative 

going pulse at C.R.T. modulator. 

Dismantling the Receiver for Service 
First remove back. Spring the sides to clear 

control knobs. Be careful of focus control lever. 
To remove cabinet first detach internal screening 
lead (right -hand side). Remove upper two of 
four screws located at each bottom corner of 

E 77m4 SCE NOTE 

077 R55 'JR58 f tR67 R69 

v6AtC73? 
R72 

66I 
e0 LINE 

MAONET 

777.7 

NECK 
SCREEN. 

ONLY 

CRVTUBE aKV 
SEE /VOTE2 

ins evr_=56, S 

ñó 

LLMTCQ_ 

!Mwvw 
É C68 

eäS 

r C62 C63 

"=" 

5 
74 

eR 5 
R60 R,z R 

70 473 

MIrred 
2 

C 

issv 

Z77 
V8 

WAS DEALT WITH IN THE APRIL ISSUE 

,wooden frame. The cabinet can now be slid 
forwards as far as possible. When the front 
of cabinet becomes disengaged. it can be lifted 
away from chassis. If the cabinet is kept close 
handy it will not be necessary to disconnect loud- 
speaker. To remove subdeck. first release video 
lead. unplug octal plug and plug to tuner unit. 
Release the two screws holding subdeck to main 
chassis. Subdeck can then be slid out. Be 
careful how you handle it. to avoid trimmer 
alteration or damage. To remove tuner unit. 
after releasing plug to subdeck. remove inner and 
outer knobs (pull -off type). remove aerial socket 

C76 

80 V 
CoN $r 

74 
077 
V6B 

C78 C84 $ 

CHOKE 

C85 C86 iso R87 

%7fí04 

BARRE7rER 

R94 zó R88 

V14 

V13 

VII 

V17 

Vl6 

V/2 

V8a V7 

s9 

R48:: 
r r 

V15 U43 

(4-* ' ` 
G 

7R3ó 
ó 
6( 

r. N339 
VIJ 

C89 
43V 

C87 

d 

-, 

Cr 
T 

i 
Vl6 LN309 Rs. 

R76 pó 
N 

VEpr 

C79 WC,7.. 

CeT 
p'"G.r 

-HAVA tR75 Nñ 

Fig. 6.- Circuit of the main deck section. 
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fixing screws, detach bonding lead, and finally 
remove the three fixing screws. , 

Servicing Notes 
It should be noted that this set is liable to be 

erratic if H.T. is low. The smoothed H.T. should 
be 200 volts at 250 mA, taken at C85. A replace- 
ment metal rectifier would be an RM4. The 
heater circuit which has a barretter and thermistor 
in series, will naturally be open should valves 
or tube go o /c. If faults occur through inter - 
electrode short3 in valves, the barretter and /or 
thermistor will go. Horizontal form will be 

TELEVISION 481 

found adjustable to maximum picture brightness. 
Should it be necessary to replace V17 frame out- 
put valve, R84 internal pre -set control may 
require adjustment for good vertical linearity. 
In case of ringing. T4 can be adjusted to elimi- 
nate or reduce this fault. In the case of excessive 
white after black, adjustment of L23 can be made 
on a test card, noting the 2.5 and 3.0 Mc /s bars. 
R33, R36 on subdeck. 2. 12K ohms in parallel 
will burn out should C.R.T. go heater /cathode. 
Should it become necessary to fit new germanium 
crystals GEX34 and GEX35. be careful to keep 
heat away from the crystal when soldering. 

The Band V Test Transmissions 
AS existing channels are used, services are 

forced on to higher frequencies. With the 
future in view, the BBC began propagation tests 
(using square -wave modulation) in the U.H.F. 
bands in 1955. 

In November, 1957, the BBC started experi- 
mental picture transmissions from Crystal 
Palace in Band V (610 Mc /s to 960 Mc /s) on 
the 405 line standard, with an E.R.P. of about 
12.5 kW. 

These tests are to assess the suitability of the 
U.H.F. bands for television under the conditions 
peculiar to this country, to allow interested 
bodies and persons to obtain an idea of the 
problems involved, and to compare the picture 
quality given by the 405 line standard with that 
afforded by the 625 line European standard. 

Why Yagi Arrays ? 

Until an object reaches at least a significant 
proportion of a wavelength the amount of energy 
collected from the '.ave front and re- radiated 
is small. 

Because Band V embraces wavelengths from 
approximately 30 to 50 ems. it it evident that 
many objects are likely to cause reflections 
even domestic ironmongery! Thus " ghosting " 
will be the rule, rather than the exception. 

The " catchment " of a Band V aerial is 
minute compared with that of low band aerials. 
and thus the output from a Band V dipole is 
far less than the output from, say. a Band I 
dipole, field strengths being equal. Atmospheric 
attenuation at Band V is also more severe than 
at the lower frequencies. 

Therefore, the aerial should have high gain 
and a polar diagram with the smallest possible 
subsidiary lobes, whilst the main lobe must be 
broad enough to allow the aerial to be offset 
from .the transmitter without losing gain. " Short 
back and sides " has become the slogan on 
Band III -it is even more necessary on Band V. 

A Yagi array, with an aperiodic reflector screen 
rather than a resonant reflector, can be expected 
to fulfil these requirements. There is an economic 
limit to the increase of gain obtainable by adding 
parasitic elements, but Band V arrays are so 
physically small that mounting them as co- linear 
or stacked arrays is a simple matter. 

Another point is the use of a " balun "- whether 
it is economically worth while to fit an 
" unbalance to balance " transformer at the aerial. 

Asymmetry of polar diagram in the plane of 
the elements is caused by connecting an 
unbalanced feeder to a balanced aerial. Obviously 
this effect is most noticeable with a horizontally 
polarised aerial. The user must decide just 
how serious this is. The change of polar diagram 
caused by the connection of co -axial cable direct 
to the aerial has been found to be of little signi- 
ficance compared to one fitted with a " balun." 

Belling -Lee Field Strength Tests 
From the start of the Band V picture trans- 

missions the Belling -Lee mobile laboratory 
has been " on the road," taking measurements 
of field strength on the frequency used by the 
BBC. This is 654.25 Mc /s and 650.75 Mc /s. 

At the time of writing much work remains to be 
done. but the general indication is that the service 
area will be larger than was expected. 

This is a Belling -Lee Double six element Yagi. 
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CORRESPOND ENCE 
Printed Circuits 

SIR, -- Referring to the letter on printed circuit 
servicing (April issue). May I. after nearly 

two years on their design. manufacture and 
servicing problems express my opinion that whilst 
printed circuiting can be made a godsend to the 
serviceman, it is being made a nightmare because 
manufacturers following the age -old tradition are 
only interested in the costing and rarely consider 
the service department. 

A printed circuit can be produced automatically. 
- without being touched after the master has been 
produced on the drawing board, so that an I.F. 
strip or sound strip or complete radio circuit 
can be produced without 
the expense of wiremen. 
This is, of course, being 
done by various firms. 
but the service depart- 
ment now holds the 
baby. 

My own opinion is that 
each transistorised stage 
(or valve stage) could be 
made to plug in to the 
strip so that the service- 
man can eliminate, stage by stage. by substitution. 
A faulty stage can be returned to the manufacturer 
who has all the test equipment " laid on " to 
rectify the fault (this could operate the same 
as the return of faulty valves). 

Now hints for the serviceman. Assuming the 
printed circuit follows the normal pattern of izo 
helpful component references, suspected com- 
ponents can be " read " in the normal service 
manner and by cutting one end of the component. 
a replacement can be made by simply leaving 
the ,original component wires in the board and 
using them as " solder tags " for the replacement. 
To simplify reading the circuit it is possible to 
see the printed circuit through the board by 
looking on the component side and holding up to 
a bright light. 

I.F. cans and valveholders are usually dip - 
soldered in with every other component and 
replacement of these really presents a tremendous 
problem. 

All in all I believe that manufacturers should 
look on this new technique from a differennt angle 
by producing " stage " printed circuits, those 
having proved their worth can be perpetuated 
into newer models say with only one other stage 
modified. 

Most stages need only six connections, and, with 
transistors which are soldered in. the number 
of pins and sockets used is less than the con- 
ventional valveholder. 

Golden rule: Never try to service on the 
printed side, keep on the component side. -R. A. 

HIRST (Leics.). 

t 

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

to point out that many constructors fail to get 
results from published sets because they use 
ex -Govt. apparatus. and I myself have had two 
or three strange troubles which were traced to 
the use of this type of apparatus. I believe 
some of the apparatus is obtained from " stores 
sections in the various services before being sold, 
and it would appear from one or two of my 
experiences that some of the staff in these 
stores may have been having a joke at some- 
one's expense. For instance. I once had a failure 
which eventually was found to be due to the 
fact that the " condenser " (in tubular metal case) 
contained absolutely nothing. The two wires 

were hooked round a 

SPECIAL NOTE 
Will readers please note that we are unable 

to supply Service Sheets or Circuits of ex- 
government apparatus, or of proprietary 
makes of commercial receivers. We regret 
that we are also unable to publish letters from 
readers seeking a source of supply of such 
apparatus. 

small piece of cork 

Peculiar Faults 
SIR,- Reading Mr. Whiteley 's remarks in last 

month's issue on Strange Faults I would like 

inside. Another item 
was an H.F. metal 
rectifier in which there 

i 
was no element. There- 
tore, always test properly 
every piece of stuff used 

i in your sets, bridging all 
condensers. etc. -H. G. 
WRIGHT (N.W.). 

Line Whistle 
SIR. -In your March issue Mr. Redmayne 

complained he had been unable to cure the 
whistle from the line timebase. I know 'at 
least two people who could not bear a television 
set in the house because of this. and I did hear 
that one of your readers was unable to visit the 
Radio Show because the hall was full of whistles 
and he just could not tolerate it. I was in the same 
position. but have overcome it in a very simple 
manner. A small piece of cotton wool is plugged 
into each ear. It damps the high frequencies 
sufficient to cut out the whistle entirely. and does 
not spoil music or speech. I can at least, listen 
now in comfort. -G. H. WATTS (Rugby). 

Unboxing Murphy V320 
SIR, -A number of queries appear to have 

been raised concerning the best way to unbox 
the above receiver. The best way to do this 
is to remove aerial and mains plugs.. lay set on 
its face (on a cloth). Remove four large 
hexagonal bolts from cabinet bottom and lift 
cabinet complete with speaker off the set. (No 
unsoldering needed.) Do this with the speaker 
lid shut. You can run the set (without speaker) 
out of its box if yo_l turn the volume down. 

Turn the set sideways and plug in aerial and 
mains. Out of its box the set is permanently 
switched on so observe the usual "live chassis' 
safety precautions. The picture tilt control is the 
brass hexagon bolt in the slot over the focus coil. 
and must be used jointly with the focus dome. 

Adjust on a test card as the BBC habitually 
transmit roller captions tilted to reduce interlace 
" crawling line " effect. -H. PETERS (Thetford). 
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TOP QUALITY 
FULLY GUARANTEED VALVES 

ALL GOODS LISTED ARE ACTUALLY IN STOCK 
EXPRESS SERVICE ! ! ! 

C.O.D. ORDERS RECEIVED BY 3.30 P.M., EITHER 
BY LETTER, PHONE OR WIRE, DESPATCHED 
THE SAME AFTERNOON. ALL ORDERS RECEIVED 

BY FIRST POST DESPATCHED SAME DAY. 

A3 
IA5 
IA7 
1D6 
IH5 

3- 6AU6 10/6 6L18 13/- 
6 - 6B4G 6/6 6N7 8/- 

15 - 6B7 10/6 6Q7G 10/- 
10 6 6B8G 4/6 6Q7GT 11/- 
11 - 6B8M 5/- 6R7G 10/- 

FOR ONLY 6d. EXTRA PER ORDER WE WILL 
INSURE YOUR VALVES AGAINST DAMAGE IN 
TRANSIT. ALL UNINSURED PARCELS AT 

CUSTOMER'S RISK. 

12AH8 10/6 35A5 II!- D63 5!- ECC84 
12AT6 10/6 35L6GT 10/- D77 6/6 ECC85 
12AT7 91- 35W4 8/6 DAC32 I I:- ECC9I 
12AU7 8/- 35Z3 10/6 DAF9I 8Í- ECF80 
12AX7 9/- 35Z4GT 8/- DAF96 IOj- ECF82 

IL4 6/6 6BA6 7/6i6SA7GT 8/6 12BA6 9/- 35Z5GT .9/- DF33 1I!- ECH35 
ILD5 5'- 68E6 7/6 6SC7 10/6 128E6 10/- 41MTL 8/- DF91 7 - ECH42 
ILN5 5 - 61316 8/- 6SG7GT 8/- 12E1 30/- 5005 12/6 DF96 10'- ECH8I 
INS II - 6BR7 11/6 6S1-17 8/- 12J5GT 4/6 50L6 10/6 DH63 10 '- ECL80 
IRS 8 6 68W6 9/6 6SJ7 8/- 12J7GT 10/6 72 4/6 DH76 7i6 ECL82 
155 8/- 6BW7 12/6 6SK7GT 8/- I2K7GT 7/6 77 8/- DH77 8/6 EF36 
IT4 7/- 68X6 12/6 65L7GT 8/- 12K8GT 78 8!6 DK32 15/. EF37A 
IUS 10/- 6C4 7/- 6SN7GT 7/6 14,'- 80 9/- DK91 8/6 EF39 
2A7 10/6 6C5 6/6 6SS7 8/- I2Q7GT 7/6 83V 12/6 DK92 12/6 EF40 

10/- FW4/800 PCL82 12/6 UBC41 9/6 
9/6 12/6 PCL83 17/6 UBF80 9/6 
5/6 GZ30 10/6 PEN40DD UBF89 10/6 

13/6 GZ32 12/6 25/- UCC85 10/6 
13/6 GZ34 14/- PEN45 19/6 UCH42 11/- 
9/6 H30 5/- PEN46 7/6 UCH8I 11/6 

1I/- H63 12/6 PL82 10/- UCL82 15/6 
9/- HABC80 PL83 11/6 UF4I 9/- 

14/- 13:6 PM2B 12/6 UF80 10/6 
14/. 1-1K90 10- PM 12 6/6 UF85 10/6 
6/- HL23 10/6 PMI2M 6/6 UF89 10/6 
9/- HL4I 12/6 PY80 9/- UL41 11/- 
6/- HL133DD PY81 9/- UL46 15/- 

15/- 12'6'PY82 9/- UL84 11/6 
UY41 8/6 
UY85 10/6 
VI507 S/- 
VLS492A [3 
VMP4G 15/- 
VP2(7) 12/6 
VP4(7) 15/- 
VPI3C 7/- 
VP41 7/6 
VR105/30 

9/- 
VR 150/30 

SU611 12/6 VT6IA 5!- 
TP22 15/- VT501 5/- 
U16 12/- W76 7/6 
U18/20 12/6 W81 6/- 
U22 8/- X61 12/6 
U31 10/-1 10/- 
U43 12/6 X65 12/6 
U45 12/6 X66 12/6 
U50 5/- XD(1.5) 6/6 
U52 8/6 XFWIO 6/6 

XFY12 6/6 
XH(1.5) 6/6 
XSG(1.5) 6/6 
Y63 7/6 
Z63 10/6 
Z66 20/- 
Z77 9/- 

8/- EZ80 9/6 PCF80 UAF42 10/6 Z719 12/6 
9/- EZ8I I0/- PCF82 12;'6 1,B41 12/7 Z729 17/6 

2C26 4 - 6C6 6/6 6U4GT 14/- 12SA7 8/6 85A2 15/- DK96 10/-1EF41 9/6.HVR2 20,- PY83 9/6 
2D13C 7!,6 6C8 12/6 6U5G 7/6 12SC7 8/6 150B2 15/- L2 15/-rEF42 12/6'HVR2A 61- QP21 7/- 
2X2 4/6 6C9 12/6 6U7G 8/6 I2SG7 8/6 220P 10/6 L33 9/6IEF50(A) 7/-'KL35 816 QP25 15/- 
3A4 7.- 6C10 12/6 6V6G 7/- 12SH7 8/6 807 7/6 DL66 I5/-IEF50(E) 5/-.KT2 5/- QSI50/15 
3A5 12'6 6CH6 12/6 6V6GT 8/- I2SJ7 8/6 956 3/- DL92 8/- EF54 
3B7 12,6 6D6 6/6 6X4 7/- 12SK7 8/6 1203 7/- DL94 9/-'EF73 
3D6 5/- 6E5 12/6 6X5GT 6/6 12SQ7 8/6 4033L 12/6 DL96 10/- EF80 
3Q4 9,- 6F6G 7/- 6Z4/84 12/6 12SR7 8/6 5763 126 DLSIO 10/6 EF85 
3Q5GT 9 6 6F6GT 8;- 6Z5 12/6 12Y4 10/6'7193 5:- DM70 8/6 EF86 
3S4 8 - 6F8 12/6 6/30L2 1216 14R7 10/6 7475 7'6 EA50 2/- EF89 
3V4 9- 6F12 9¡- 7A7 12'6 1457 17/- 9002 5 6 EA76 9/6,EF91 
5U4 8,6 6F13 13/- 787 9!-' 19AQ5 11/- 9003 5 6 EABC80 9/- EF92 
5V4 12/6 6F16 9/6 7C5 8;- 19H1 10/- 9006 6 - EAC9I 7/6 EL32 
5X4 12/6.6F17 12/67C6 &- 20D1 16/- ACEPEN 7 6 EAF42 10/6 EL41 
5Y3G 8/-16F32 10/6 7H7 8/- 25L6GT 10/- AC/HL/ EB34 2/6 EL42 
5Y3GT 8'6 6F33 7/6 7Q7 9/- 251'5 10/6 DDD 15:- EB41 8/6 EL8I 
5Y4 12;6 6G6 6/6 7S7 10/6,25Y5G 10/- AC/P4 8 - EB9I 
5Z3 12/6 6H6G 3/-i7V7 8/6 25Z5 10/6 AC/VPI 15 - EBC33 
5Z4G 10/6 6H6M 3/6 7Y4 8/- 25Z4G 10¡- AL60 10 - EBC4I 
5Z4GT 12 6 6J5G 5/- 802 3/6 25Z6G 10/- AP4 7/6 EBF80 
6A8 10'- 6J5GTG 5/6 8D3 9i- 28D7 7/- ATP4 S/- EBF89 
6AB7 8 - 6J5GTM 6/- 9D2 4 '- 30 7/6'AZ3I 12/6 EC52 
6,4138 14/- 616 5/6 IOC 15/-, 30C1 14/- BL63 7/6 EC54 
6AC7 6/6 6J7G 6/-I 10F1 19/6 30F5 12/6 CK505 6 6 EC70 
6AG5 6'6 6J7GT 10/6 10F9 11/6 30FL1 12/6 CK506 6 6 ECC31 
6AJ8 9 - 6K6GT 8/- I0F18 12/6 30L1 12/6 CK523 6 6 ECC32 
6AK5 8.- 6K7G 5/- IOLD3 9/6 30PI2 13/6 CV63 10 6 ECC33 
6AL5 6,6 6K7GT 6/- I OLD I 116/9 30P16 10/- CV85 12 6 ECC35 
6AM5 5/- 6K8G 8/-. IOPI3 17/6 31 7'6'CV271 10 6 ECC40 
6AM6 9/-16K8GT/G 11E3 15/- 33A/I58M CV428 30;- ECC8I 
6AQ5 8/6 11/- 12A6 6/6 30/- DI 3/- ECC82 
6AT6 8/66L6G 9/6 12AH7 8/- 35/51 12/6 D42 10/6 ECC83 

TERMS OF BUSINESS :-CASH WITH ORDER OR 
C.O.D. ONLY. POST /PACKING CHARGES 6d. 
PER VALVE ; ORDERS VALUE £3 OR MORE POST 
FREE. MINIMUM C.O.D. FEE AND POSTAGE 3/ -. 
EACH ADDITIONAL VALVE 6d. EXTRA. WE ARE 
OPEN FOR PERSONAL SHOPPERS MON. -FRI. 

8.30 -5.30. SATS. 8.30 -I P.M. 

5/- KT33C IO/- 10/6 
10/6 KT44 IS/-IQV04/7 
8/6 KT63 7/- 15/- 
9/- KTW6I 8/- R 112 12/6 

17/6 KTW62 8/- SD6 12/7 
10/. KTW63 8/- SP4(7) I5/- 

- 9/- KTZ41 8/- SP41 3/6 
6/6 KTZ63 10/6 SP42 12/6 
5/6IL63 6/- SP61 3/6 

11/-' LN 152 14/- 
11/6 LZ319 14- 

MH4 71- 
6/6 EL84 10/6 MHL4 7, 6 
7/6 EL9I 5'- MHLD6 12/6 
10/- EM34 IO - ML4 12/6 
10/- EM80 10 6 ML6 6/6 
9/6 EM81 10 6 MUI4 10'- 
5/6 EY51 OA10 12;6 
6/- (Small) 12 6 0A70 5/- 

12/6 EY51 0A71 5/- U76 8/- 
15/-' (Large) 12 6 0072 30/- U78 7/- 
IOj6EY86 17/6 P61 3/6 UI07 11/10 
8/6 
86 EZ35 6/á pABC80 15,6 U404 10/6 

24/4 EZ40 8/- PCC84 101- UABC80 
q/_ EZ41 10/6! pCC85 12/6 10/6 

ALL VALVES NEW, BOXED, TAX PAID, AND 
SUBJECT TO MAKERS' GUARANTEE. FIRST 
GRADE GOODS ONLY, NO SECONDS OR RE- 
JECTS. GOODS ARE ONLY SOLD SUBJECT TO 
OUR TERMS OF BUSINESS, OBTAINABLE FREE 
ON REQUEST. CATALOGUE OF OVER 1,000 

DIFFERENT VALVES 3d. 

METAL RECTIFIERS FOR RADIO AND TELEVISION. HIVAC MINIATURE AND 
SUBMINIATURE VALVES. We stock the full range of each of the above items. Full 
technical details and prices FREE on receipt of S.A.E. 

BENTLEY ACOUSTIC CORPORATION LTD. 
THE VALVE SPECIALISTS 

38 CHALCOT ROAD, LONDON, N.W.I 
Primrose 9090 

PLEASE ENQUIRE FOR ANY VALVE NOT LISTED. 3d. STAMP, PLEASE. 
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SPUTNIK SPECIAL 
SHORT-WANT: RECEIVER 10-60 Mcfs (5-30 Metres) 

RECEPTION SET TYPE 208 

'. 
P . 

Complete with 6 valves, 2 -SK8G, 2-EF39. 6Q7G and 6V6G. Internal 
mains power pack and 6 v. vibrator pack. Built -in 61" speaker. 
Muirhead slow- motion drive. B.F.O. and R.F. stage. Provision for 
'Phones and Muting and 600 ohms. Combined Input 100'250 v. 
A.C. and 6 v. D.C. All sets in new condition and air tested. I.F. 
Frequency 2 Mc s. 

16/19/6 Carr. 15;6. 
BE PREPARED TO LISTEN TO THE SATELLITES 

"TRANSISTOR -8" 
COMBINED CAR-RADIO l PORTABLE PUSH -PULL 

S(PERI /ET f11/10/- t'an he built for 

This Portable 8 Transistor Superhet is tunable for both 
Medium and Long Waves and is comparable in performance to 
any equivalent Commercial Transistor Set. 
Simplified 

quickly into an attractive lightweight 
to built 

pplied 

'Send for Free Booklet and 
price List. Car Radio Con- 
version Components. 8 - 

extra. 

We can supply all these 
items including Cabinet for 

£11!10' - 
All parts sold separately. 

"EAVESDROPPER" 
THREE TRANSISTOR POCKET RADIO . 

(No Aerial or Earth required) 
Variable Tuning. Total cost, as specified including Traneistors, 
Transformers, Coils, Condensers and Battery, etc., with circuit 
and plastic case. "h. POST FREE. All items sold separately. 
With Balanced Armature. 73'8. With Acos Mike, 821. With High 
Impedence Hearing Aid, 88 -. 

MINI -7 POCKET TRANSISTOR PORTABLE 
JUST ARR I% ED 

HIGHLY SELECTIVE! 
ECONOMICAL ! 

HIGHLY SENSITIVE! 
WELL RECOMMENDED. 

Complete with Plastic Case. Repanco Coils and all Componen 
Drilled Chassis and Point -to -Point Wiring. At an inch, 
price of £101.0' -. P.P. 2'6. 

Send 1:8 for Booklet and Diagrams. 

TRANSISTORS 
RED -SPOT 800 kc's Audio Frequency. 7.6. 
WHITE-SPOT 2.5 Mc,'s R.F. and I.F. Amp.. 15:-. 
REDIYELLOW 1.5 to 8 Mc s R.F. and I.F. Amp., 21,' -- 

A.C.'D.C. 200/250v. PORTABLE -GRAM AMPLIFIER 
Completely assembled on Baffle Board size 121 x 411n. Depth lin. 
Containing two Mullard valves type UL84 and ÚY85. Elac 7 x 4, 
Elliptical po Control. Nothing 

n to mains n connect your to 
Amplifier. 67/6 Carr. 2 6. 

ABSOLUTE BARGAIN. 

SEND STAMPS FOR NEW 1953 28 -PAGE CATALOGUE 
OPEN MONDAY to SAT. 9-6. THURS. 1 o'clock. 

HENRY'S RADIO LTD. 
5 HARROW ROAD, EDGWARE ROAD, LONDON, W.2 

TEL PADDINGTON 1003 -9 

May, 1958 

LINE OUTPUT 
TRANSFORMERS 
Most types available. State Make and Model 

Number of Rece:ver when ordering. 

S.A.E. please with all enquiries. 

HOWORTH 
51 POLLARD LANE, BRADFORD, 2, 1"ORKS 

Tel. 37030 

MAIL ORDER DEPARTMENT 

R,STALL VALVESDLISTED ARE NEW STOCK. eer s C.W.O. or 
MITCHAM 6201 

A1:i 118 
AZ3I 16'9 
B6.i 88 
D41 8'8 
DA(':.'' 9 9 
DAF91 9 - 
DAFl6 9 6 
DD621I 10 0 
DF3:1 9.9 
DF9l 8:8 
DF96 8 9 
DF9i 9 6 
DH719 9'6 
D632 1516 
DK91 9'- 
11E93 11'9 
DK96 9 6 
DL33 9"9 
DL3.i 15 - 
DL92 S;- 
DL94 8,- 
DUG 8'9 
EAB('90 9 6 
EA(.wl 10 - 
EAF42 10 - 
EBII 10'e 
EB91 6!9 
EBCi1 9,'3 
EBFB(r 911 
EBF89 98 
EBL2I 21 - 
EBf.l 21- 
ECwl 8'9 
ECC33 8 9 
18CC40 17 6 
BCY'BL 8 6 
ECi'e^- 9 - 
ECC83 9:- 
ECC84 10'- 
ECCKS 10 6 
ECF811 12'6 
ECF82 12 6 
ECH21 21 - 
ECH35 12 
ECHi_ 9 6 
ECH81 9 8 
EcLVii 12 9 
BCLB- 13 6 

El'9 21 - L7.319 126 
L'F2' 16 - MLi 12,6 
F:F37A 10 3 MKT4(ro 
EFiO 15 - (or -) 211- 
1:F41 9 8 MOPS 16'- 
EF42 12 - M1-14 11- 
E850 4 - N37 18'3 
EF30(2) 46 N78 11;8 
EPOS 8 - N142 9'6 
EF85 7;8 N153 113 
EF86 14'6 N154 113 
EF89 10 - N727 8,6 
EF91 8 6 PC'C84 
EF9^- 9 - PCF80 12'0 
EF95 14 - PC'F82 11 6 
El 38 23 9 PCL82 12 6 

10 - PC'L83 12 6 
10 - PL96 15- 
17 8 PI.38 23'8 
9- P1.82 10- 
8 8 PL83 11 6 

30'- PY80 83 
118 PY81 9,11 
15 - PY82 8/8 
30 - Pl'83 816 
13 - PZ30 1816 
9 - E10 22;- 
8'6 519 19'- 
8'- 81.41 3,8 

10 6 8P81 3}8 
8 - TDD4 188 
8 - TP22 1216 
7 9 TP23 181- 

14 6 Y16 111- 
238 1.'78 8.'- 
14 6 1'142 8'8 

19 6 1"147 9;9 
11'6 1,133 9'6 

4 9 1.7403 9¡6 
10'- E801 27;6 

HBC90 l'ABC80 
5L92 11 6 
HL133D 

11'8 
HY90 7 
K1LC32 10'- 
KT33C 12 6 
ET66 16'6 

ELit 
51,42 
EL81 
ELN4 
ELIO 
EM80 
EM81 
EM&7 
EY8l 
EY84 
EY9l 
EZw, 
REV) 
E7,41 
E7.80 
EMI 
EZIO 
F('2 
PC4 
FC13 
FC'L'aC 
GZ32 
1430 

UAF42 30 
8 6 

LBFBO 9 8 
C('II43 10i- 
i'CHbI 10'8 
LY'L83 168 

I 

L L'y!' 1 
11.11 
l'I.Fi 
C( 2 
l'YII 
1: to /I 
VP211 1 
W17 
W77 
RB1M 
W14_ 
\{"719 
W7.27 
X18 1 
X78 1 
X79 1 
Z21 1 
Z77 1 
%5 
7.719 
ZUIS 
1(2 1 
1E3 
153 
IT4 
51 "4(4 
513(11 
57.4(1 1 
6A8(4T 1 
GALS 
6AMG 
GANS 
6AQ3 
6AT8 
6119 
6BAG 
6BE6 
GBJ6 

'6 

8 
0 

6. 
e 
6 

6 
6 
9 

9 
8 
e 
8 

9 
0 

e 

9 

.6 
3 

6 
a 
6 

611117 12 - 
6BW6 8'8 
6BU"7 98 
eBX6 8'8 
eCllGG 27 - 
0112 6 9 
6Ft 19 6 
6F12 8 6 
6F13 18, 8 

6J3C 8 6 
6J7GT 10 

10 - 
(HOOT 

12 3 
6L1 178 
6L6G 7 6 
61.18 12 6 
61.19 21 - 
6N7G!(il 

8- 
68L7GT 7 8 
6857(11 8 6 
6E4 7 8 
BXSGT 8 8 
787 12 8 
7Y4 7 6 
81)3 8 8 
10C1 18 - 
luC2 18 8 
18F1 22 6 
10LDI1 

148 
10P13 22 6 
1_AH8 10 - 
1'_AT6 8 9 
12AT7 8'9 
1:AU7 9'- 
12AX7 W. 
12BA6 8'9 
128E6 9 a 
12BH7 10;- 
12.17G/GT 

12K7GT 
10,'6 

1268GT 

12Q7 86 
12Q7GT 8 6 
1457 8 

23 8 
2OL1 19 6 
30E5 12 6 
35i11 7 8 
35Z4GT 8;6 
5oL6GT 

Qnot.ntton given for any type.. not listed. Obsolete and old tí7 es a speciality. 
Send for liste. 

-1 REBUILT TUBES I-- 
HIGH QUALITY 

FULLY GUARANTEED SIX MONTHS 
3116 £8.10 CRM 121 CRM 171 

MW 36-24 
CRM 123 £9 

CRM 172 

£12.10 C146M MW 43 -64 
CRM 141 

MW 31 -16 MW 43 -69 
CRM 142 ' 

CRM 152 ££12.10 MW 31 -74 4; 15 

RECLAIMED 12 " -£6; 14 " -£5; 17" -£7.10 
PRICES INCLUDE CARRIAGE AND INSURANCE 

PRIME ELECTRICS (Dept. W /2) 
36, QUEENSDALE ROAD, W.II. 

(Near Shepherds Bush Central Line) Telephone: PARK 1 131 

CALLERS : 10.30 to 3.0 (Except Wednesdays) 
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n 
EVER since the I.T.A. pro- 

gramme companies com- 
menced operations and the 
public opinion polls have been 
checking on the viewers' 
reactions, the BBC TV offerings 
have been taking second -or 
rather, eleventh -place in popu- 
larity. The two most important 
specialist polls, Neilson's and 
T.A.M., have both been regu- 

'larly returning I.T.A. pro- 
grammes in the " top ten " each 
week. A -TV's Sunday Night 
at the Palladium has fre- 
quently come top or near the 
top and Granada's The Army 

-Game. has also scored, while 
Rediffusion's Take Your Pick 
and. A -TV -s Emergency Ward 
PO have secured high ratings 

`These returns have been more or 
;less the same for all the areas 
at present served by both BBC 
and I.T.A. networks. 

Shocks in Wales 
.IT has come as a shock to 

discover that reactions from 
Wales and West have not taken 
the same pattern. In one recent 

.week. viewers in that area who 
can receive the alternate pro- 
grammes voted BBC's Wells 
Fargo into. the top place with 
a 73 per cent. rating, and BBC's 
Dixón of Dock Green, with 
Jack Warner, in second place at 
71 per cent. The BBC also 
captured third and fourth 
positions with the old R.K.O. 
film Born to he Bad and 
The Ted Ray Show respec- 
tively. A-TV's Sunday Night 
at the Palladium was fifth and 
Rediffusion's Take Your Pick 
sixth. 

When I heard these results I 
felt sure that this preference for 
BBC TV in the Wales and West 
area must be due to technical 
shortcomings in the local I.T.A. 
transmissions. However, I under- 

; stand that the transmitter is now 
working on full power and that 

PRACTICAL TELEVISION 485 

UNDERNEATH THE DIPOLE) 

TELEVISION PICK -UPS AND REFLECTIONS 

By Iconos 

the aerial system has been re- 
arranged to give an improved 
radiation. Nevertheless, the hills 
and valleys of South Wales must 
present many difficulties for 
reception in screened areas. 
causing disappointment to indi- 

idual viewers and local dealers. 
who have been doing a brisk 
trade with converters. Whatever 
the cause for dissatisfaction, 
these high ratings for BBC pro- 
grammes in that area must be 
quite a tonic for the hard- 

orked BBC televisions execu- 
tives. who have regarded the 
poll results with baleful eyes. 

Changing the Background 
THE format of a regular 

television feature such as 
Double Your Money, This Is 
Your Life or Picture Parade is 
usually part and parcel of the 
original scripted idea. When a 
feature of this type becomes 
really popular and runs on for 
months instead of weeks, there 
is a risk of the idea degenerating 
into a fixed routine. The 
announcers have to think up new 
ways of saying virtually the 
same thing each week and the 
producers to vary the presenta- 
tions by new settings, new 
camera angles and new music. 
The producers of the BBC 
feature This Is Your Life have 
been particularly successful in 
keeping this rather embarrassing 
programme fresh by making a 
major shift of locale. No longer 
anchored to the studio, its back- 
ground for one programme 
shifted to Edinburgh, where the 
pantomime Babes in the Wood 
at the King's Theatre was inter- 
rupted for Eamonn Andrews to 
question the principal girl of 
the show. Louie Ramsey. This 
edition of This Is Your Life 
was good " theatre " in every 
sense of the word. Another 
unexpected background was 
that of a film studio, when 
Anna Neagle was the victim. 

Anna had thought that she was to 
rehearse for a special edition of 
Picture Parade, when Eamonn 
Andrews suddenly appeared and 
took command in the name of 
This Is Your Life. The delight- 
ful Anna was reduced to tears 
by memories of early films, 
especially one in which she 
acted with Jack Buchanan. 
Many viewers feel rather 
uncomfortable at watching the 
spontaneous reactions a n d 
emotions of families reunited 
after many years, a regular 
feature of these programmes. 
but nevertheless, they switch, on 
again to see the programme the 
following Monday. I would 
say that the success of this 
programme with the public is 
largely due to the sympathetic 
guidance of Eamonn Andrews as 
Master of Ceremonies. 

Tony Hancock 
THE day of the patter come- 

dian has ended -for the time 
being. Cross -talk and wisecracks 
have now to be backed up by 
characterisation, and the former 
high -speed patter comics are 
now seen in character parts in 
both high comedy and the 
craziest of goon shows. Frankie 
Howerd has turned to Shakes- 
peare and Tony Hancock to 
Gogol. The BBC presentation of 
the Nikolai Gogol comedy The 
Government Inspector was an 
experiment of great interest, 
especially to those viewers who 
have watched the steady pro- 
gress of Tony Hancock in his 
own recent situation- comedy 
series. This light -as -a- feather 
playlet had been smoothly trans- 
lated into English and expertly 
dramatised into a television play 
under the direction of Alan 
Bromly. Mounted with excel- 
lent settings by Stephen Taylor, 
it turned out to be a very 
polished and amusing tale of 
mistaken identity which gave 
Tony Hancock wonderful oppor- 
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tunities for displaying his fruity 
comic characterisations. Most 
comedians are at their best with 
a good " feed," and in this case 
the " straight " part was the 
Mayor of a provincial Russian 
town (in the Czar's time, by the 
way), who was excellently played 
by John Phillips. The Mayor 
mistakes Tony Hancock for that 
most important man in those 
Crarist days. the Government 
Inspector -a situation which Mr. 
Hancock exploited in his most 
amusing manner. 

A -TV's Painting 
SOME months ago Mr. 

Charles Cundall. the dis- 
tinguished R.A.. expressed the 
desire to paint his impression of 
the scene of restless activity that 
characterises a television show 
in production. After taking a 
look at various studios in 
action, he asked for permission 
to paint a television show being 
staged at the Wood Green 
Empire studios. an admirable 
choice for a spectator to see the 
maximum activity from the 
front of the gallery. When the 
painting was exhibited at the 
Royal Academy. Mr. Leslie 
Lewis. A -TV's Administration 
Controller. was so impressed 
with the picture that he spoke to 
Mr. Val Parnell. his chief. about 
it. The ultimate result was that 
at the end of the exhibition 
A -TV purchased the picture. 
together with the copyright. and 
it is now hanging in their Board 
Room. The picture (which inci- 
dentally was reproduced in 
colour on the official A -TV 
Christmas card) has attracted 
much attention and admiration. 
It certainly conveys the atmo- 
sphere of tremendous activity 
and tension which the spectator 
feels when he is sitting in the 
actual theatre watching a show. 
This high -pressure tension is 

something that an ordinary still 
photograph seems unable to 
capture. It must be the first 
time a television organisation 
has purchased an exhibited 
painting. However. it does 
follow a music halt tradition. 
Emile Littler has bought 
valuable pictures which are now 
hung in the entrance of the 
Palace Theatre. and many years 
ago both Sir Oswald Stoll and 
Charles Morton acquired pic- 
tures for the London Coliseum 
and the old Canterbury Music 
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Hall in Westminster Bridge 
Road respectively. Sir Alfred 
Butt. another music hall 
magnate. was also a patron of 
the arts when he controlled the 
Palace Theatre. 

Standardisation or Lack of It 
THE BBC policy on its own 

filmed subjects is to photo- 
graph them on 35 mm. film. 
with synchronised magnetic 
sound. if possible. 16 mm. film 
is used by BBC for newsreels 
and for foreign assignments and 
expeditions, where compactness 
of equipment is an important 
requirement. The BBC does 
import a number of regular 
American features which are 
photographed or printed on 
16 mm. film. with reduced 
optical sound track on the same 
film. As mentioned in a pre- 
vious issue, these 16 mm. Ameri- 
can presentations are well below 
the normal BBC quality both 
for picture and sound. 

The I.T.A companies are even 
more confused on standardisation 
of filmed picture and sound. 
Separate magnetic track on 
16 mm. film is sometimes used, 
but the recorded sound track 
varies in width and location. 
Optical sound tracks also 
vary in their form. sometimes 
(with reversal film) being on the 

` wrong " side of the film base. 
and consequently slightly out of 
focus and woolly. The control 
engineers have an exciting task. 

May, 1958 

changing track locations, type of 
sound playoff. frequency charac- 
teristic and volume. The time 
has come when a more definite 
standard should be laid down 
and agreed. As a viewer with 
an ordinary commercial TV 
receiver. I have been astonished 
by the variations in quality of 
both sound and picture of the 
film transmissions. I have made 
enquiries regarding those trans- 
missions which have been of 
specially good quality. In every 
case the source material has Leen 
photographed on 35 mm. picture 
negative. with a s..p.tr t'e sound 
negative. The reproducer has 
also, in every case. been of one 
type -a flying spot scanner. 
Thus, equipment and film stock 
for both photography and repro- 
duction is expensive. 

Alternative Programmes 

VIEWERS 
are entitled to 

enquire if the I.T.A. 
programme is really an alterna- 
tive to the BBC programme. The 
BBC started the television 
parlour game craze -borrowed 
from U.S.A. -but lately. there 
have been many occasions when 
there have been very similar 
types of parlour game on each 
channel. I refer for example to 
Double Your Money, the filmed 
feature with Hughie Green as 
Compere on I.T.A.. and to Get 
Ahead, the new competitive 
feature on BBC. both of which 
were on at the same time. 

A reproduction of the painting by Charles Cundall, R.A., which was exhibited 
at the Royal Academy. It now hangs in the Board Room of A -TV. 
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BAND 3 T V CONVERTER 
180 Mc s -205 Mc!s 

Sailahle London, Birmingham, Northern, Scottish 
and Welsh ITA Transmissions Mk. 2 Model, as :I lust rated. Latest ('asvude circuit 0síc E(','54 and EPOS valves giving unpinved t=illed)' 111 Il..) over 111/11111,11,1 circuits, built -in 

Poster Supply A-C. 2011 -150 v. Diutensi,ms only tin` I Ht. 4in. Simple and easy to lit -only "ase pl ug-in connections. Wired, aligned and tested ready for tae. State Channel Required. Guar. 
Bargain Offer -mob reeutts or fall teitI,,,t, only 
£3.19.6. Carr. ,h Pkg. 2 
Band 1 Bawl 11 change-over .witch and 11111', 
tierialsoolod van now ll he lilted and wir,.d to the 

t -e , -, eider for / extra. 
3 W. BAND COIL.PACK. 21in. o 21in. x I!. in. tend,, 
4- position .witching L M S .nub gram. Dust 
ented coil., pre- aligned, 405 he s C 'ill 

1 
¡/ß 

trimmers and t ruit. Bargain Offer v 
CONVERTER ACCESSORIES. Band 1 Blunt : 

. ,' seater Unit, 7 6. Var. Attemtatnrs lido -3111,,. 1 

6 9. Bltl' Pattern Filter, 8 8. Itoa,l 3 Aerials- - 

n,t.si,!e siuele dipole with 4 yds. eonx., 13,9. .1 

element ,team, W,6. . element, 35,- ,.etc., sate... 

Volume Cortrols 80 (,It,l, COAX 
. Log. ratio:, 10.000 ohms 

- 2 Mrg.hui,s. Long 
spin e 1 year 

. gyarantec. Al idg.I E,lio- 

8a. yd. 
type. 

so. S. P Sw. D. P.Sa. 3- 
Linear Ratio SPECIAL mein, SPECIAL - Semi -air 
ohms - o M. gohma, spaced polythene, 5U 

Lets s -nosh, 3 din. i,b. ohm. Coax. lin. dia 
Coon ploge, 12. Coax Standed core. Losses 

n sockets 1 -. Couplers 'll"o. .a J. 
1 3. Outlet boxes, 4.6. ideal . y 
TWIN FEEDER, ,ill ohms, 8d. 4.1. 1 300 ohms, 8d Yd. 
TWIN SCREEN FEEDER, 511 ohms, 1.3 yd. 
50 OHM CABLE, 1d. per yd., tea. d1,,. 
TRIMMERS, Ceramic, 4 pi. -70 pi., 9d. 100 pt., 
130 pi., 1 3 : -0 pi,. 1 8 ; 000 pi.. 1'9. PHILIPS 
Beelike Type 1s S pi. or 3 to ::0 pi., 1 :- each. 
RESISTORS. -Pref. dal Iles 10 ohms to 10 Megohu,e. 

CARBON WIRE WOUND 
3w. 25 ohms -1 3 

Dow. 10,000 1 6 
130. ohms 2 - 
3w.1 15,000- 1.9 

33,000 
Ins.) obtus 2 3 

STANDARD lin. dluu 
Polythene insulated. 

GRADE A" ONLY. 

20 Type, I to... 3d.: 
.4 v., bd. ; 1 w-., Sd. ; 

" 9d, 
I0 ", Type, 1 t-. 9d.: 
5s(, Type, . 1 -; 

WIRE -WOUND POTS. 
Pre -Set Min. T.V. Type 
Knurled Slotted Knob. 
All rallies 31, ohur, to 30 
K., 3,- ea. 50 K.. 4 -. 
Unto Carbon 'Intel:. 

8w. LAB. COLVERN, etc. 
Standard Siae Pola, 251u. 
Spindle. Iligh Grado. 
All \-aluea. 100 ohms Io 
5,0 K., 5 6 : 100 K. 6:6. 
W W EXT. SPEAKER 
CONTROL 100, 3 -, 

SOLON SOLDERING IRONS 1200 226 v. ,r 21111 sA 
0.1, 05 watt Lrtrumeut Type, 218: 63 Malt PeneilBit 'l'yjw, 28,8: 0 vtt Oval Bit Typo 
25- tbmprrhrs - st,mktof spa,.s av,ilahlr; 
SPEAKER FRET tondo' Bronze a 

' 

iee,l 

1t 
t u l P . x. 2 3;12 x sin., 3-;12 x 19 .. 4 e; 

! x ln 
in 

6+ 24 x 12in., 9.-, et. 
/TYGAN FRET 1111arphy patternt 12111, x 12 1,.. 2 -: 
,12 x ISin. 3-: 1ti x 24ín.. 4 -, etc, 

ALL WAVE RADIOGRAM CHASSIS 
3 WAVEBANDS 5 VALVES 

S.AC. 10 11 - Su m. LA'rES1' MIDNL:T 
M.W. 1011 t 3511 m. 11Y'.4 
L.W. SOU m. =',000 In. SERIES 
Brand new and guar. A.C. 200 X50 v..1 pos. W I' 

yShort -Medium- Long -Grant. P. t-. swket. High 
dust core coils. Latest circuit technique, delayed 

AV-U and neg. feedback. 0'P 4 watts. Chassis 

Bsize, 

1:11 n 51 0 _Ain. Dial, loin. x 41in. Hor. 
ert. station names. Ai :limit or ivory knobs to 

rhoi,e. Aligned d calibrated ready for u.,. 
Sensitivity and Quality at Low Cost. 
Lo tble wound ti,, ins trans. BARGAIN A 1_ 

:ma Ins., 4 ,:. PRICE 2 g or lOm. .speaker to match, 20 and 25 -. 
7 Valve De Lune, push -pull EL41 version. 7 watt 
input with H Duty Trans. £12.10.0. Carr. ..1 ins. 

RECORD PLAYER BARGAINS 
SINGLE PLAYERS -LATEST MODELS. 

4 Speed BAR (Model T.U.9), 92,1. 
4 Speed COLLARO (Junior), fÁ.10.0. 
4 Speed GARRARD (40P), 07.15.0. 

Carriage and Insurance- 3 0. 
AUTOCHANGERS- LATEST MODELS. 

4 speed BSI?. (Model 12AM), 59.10.0. 
4 .peed COLLAR() (Conquest), 88.15.0. 

4 speed G.4 R RAR D 11C'120í If Mk. II), 510.5.0. 
Carriage and Insurance, 5,' -. 

All above models Brand New and Guar. 
Pitted latest style ,'weight Stab. P.U. oit11 

I ,rn.,oer head and lw in sapphire elylti. 

1 I.CORD PLAYER CABINETS 
I' °ult.o style red cabinet in 

,I111', 0 I, Ith ereitulrinterior. Sze 191 n 131 o ht. 'ilia., lilted wish all .t eeseories, including speaker 
battle honed and plastie fret. Sasse avdih, ale for all 
node,, nmplitlela and antochangers, eta. Uncut 

record player nwtmting loam 14 x Ilia. 0111 mount- 
ing boards available. 
Cabinet Price, £3.3 . 0. larr. and ins. ., 0. 

2 VALVE AMPLIFIER ,e fit above vabiueu, 
ode, 

1 r, tit with l :l.s4 ,. Il put, ,ad !milt with 
y,ra kw net output transformer, 13.12.6, 

YNIIIN i . 2 6. 

SCOTCH BOY, EMITAPE, etc., I. waft., 27 -. 1 .one 
phn'iug, 1.'OOft. vil., 95' -, ,':,per wpe, I.,. -I ya lity. ,.Ò1m1,. 126. lürls osas, sen.. 3 -: J n, 38; :, ., 9- : ;I .,93. 

8" P.M. SPEAKER (3 ohms) ) I.F. TRANSFORMER-465 84 s. 
n.1 , t e.t-manufgeierer', midget I.1'.'1'. 
- litt. 11,s1 vole tuning. I.IIi I 

w 1 coils, High il. Balg,l u offer, 7 8 psi/ 

. 1- Mr, 1 I: Rota, \V.11., C.I sl te. 
All rm./1.1610mA and guaranteed. Ideal Eut, 

f 17 nit. It g- 7'8. Carr. I 0. Dltl, with 
O P Trans- . 91. t'^ 
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CONDENSERS. --11 cs ear S. Mica. All pref. values. 
pi. o, Osa pi., 8d, ea. 1 eran,o types, 2.2 pf. to 3,0110 pi.. 9d. rad i. Tubulars. 450 v., Hunts and T.C.C. 

.001, .0.3, .01 :mil .1. 360 v., 9d. .Ir1, .. 
II nl3ut, v. Hunts, 1%1..1..1...2:i Hunts. Hunts, 

1 9..1, 1.400 V. l''.C.C. Itingdeu), 313. .001 6 kV. 

SILVER MICA CONDENSERS - 
lomo :, pf. to 300 pf., 1, -. lino pf. to 3,000 pi.. 1 3. 1" 1..'4 id. t0 51,11 pf., 1 9. 315 pf. to 3,11011 pi.. 2 -. SPEAKERS. -PM 3 oh.M. 21 in. Elne., 16 6 : stilt. r.,.,,,l m,u,s, 18 8 : J in. R.A., 17'6 ; r, in. Celeeri, u, 
18 6 : 7 n 4 l; o,.In:urs, 15'8: Sin. Floe, 20,- ; Irvin. R. A.. 25 - : 12in. Plessey. 35 -. 
JASON F.M. TUNER UNIT (n7 Me s 105 Me SL A, described in 1:a11i0 ('oast victor. Resigner 
A ppr0tal Kit of parte to build this modern highly 
successful unit, ,trilled chassis and superior type illuminated glans drill, rolls rang and all ynality omponeute, ate.. for only 5 gas.. Post free. Set of 
4 Specified Miniature. Valves, 31) -, post free. Illuslmted lan,llo,,,li n ills f11 details, 2 -, post i,ee. 
2 -DAY ALIGNMENT SERVICE NOW AVAILABLE. 
NEW 
BOXED V A L. V E S GUARANTEED 
llls. I J 76,II.APp1, 9 -.EC LSO 106 
I S . IN4 7 8 l u l l , ; 9'- 11ÁN'41 106 

PI'l.93 126 
PLs' 10 - :HA, ..1 i 8 -.;Hilo; 9' -'groll 10 e Pl., 11 6 

:,Z4 98 Dher, 9 - EF84 lE6l'So1 96 6A111 8 8 351,0 10 6 KF111 8 8 I'S' t 9 8 6N7 6 5 EABCSO 9.6 5641 10 8 Pl 8 8 6118 816 EB9I 6)6 EL81 118 PACs, 10 8 0(17 918 EBC41 10;6 EY51 12 8 1'22 8 6 0557 816 EC('83 '9,1 EZ40 8 8 t 23 12,6 OVO 74 E(1184 12,8 EZ80 8 6 CBI 'I l 9 8 ,%4 7,6 K('1,80 12.6 MU14 9 6 UCH 42 10 6 0 %5 716 ECF82 1216 PCC84 10,8 1'1,41 10 - 
7C'S 91- ECH42 10,6 PEF80 10 6 ,'1,41 30 8 71'4 8,1 ECH81 10:6 1421,82 10,8 01'41 86 
SPECIAL PRICE PER SET 
1 RS, ITS, 155. 154 or 3S4 or 3V4 .. ... 27'3 1006, 1)F01í DANSA', DLSIi 

1 h44, 1167, 6137, OY0, .77.4, or 653 
35 - 

. 35. - 
ELECTROLYTICS ALL TYPES NEW STOCK 
Tubular Wire Endo Can. Type, Clips 3d. ea' _- 23 -11 11 v. 19 s 11,11 N. 2,6 

311 II t 4 51111 0. 2 s i,-,', vT.C.C. . T. .4 6 ton 2,5 ; . 2 450 t. 2 - s I,, 4311 v. Hunts. 5 - 5 450 v. B:E.l'. 2 3 Ir, It r. 'l'.C.('. 5 6 r 500 v. Duh. 2 9 4 
8 - 8 300 v. Doh. 4 6 :Ill :I. X71 r. Hunts 4 6 
S -l5 450 v. T.('.C. 5 ,_ 4.,, r T.C.C. 8 6 
16 450 v, 11E.,'. 3 6 33 r. ILEA'. 8 6 D; 51111 r. Dub. 4 .a1 

::3 
I'.r.C. 8 6 Ili 11; 430 N. T.C.C. 5 6 On on 11 6 a 350 t -. Dub. 4 - 111 I.21, 27.1 1. 11 6 32 500 t. 11111,. 6 - ru . 250 273 

í 
12 6 '' 30 711:. V. B.E.I. 86 Inn ; sun275c 126 

32 32 :30 v. B.E.C. 6 e13,000 lilt. O v. 3 6 
TRANSISTOR. -- )fidget eleetrolyt les, 2 
4 mid.. s mid., I; v., 3 6. O ,fil., 10 mail., 16 ofd., 
:I y., 38. 31 nth.. 1) v., 38. 
SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGES. - Ií:1 23 1 k\'., 5 - t ((3 40 3.1 kt'., 6.9 : K:; 4.5 3.6 k\'., 7 3 ; Ks .alt 4 kt'., 
7 9: K3 11,11 s kV., 13 e. ate. 
MAINS TYPES. I1M 1. 125 v.. lilt ulA.. 4 9 ; RM2 
123 u. Inn In 4.. 58: R513 125 t. 110 u,A.. 76; 1íM42- _511w:1., 18 -; EMIR Ty10 370 ,,,A, 17 6. R.M5, 230 1..310 01.4., 21 -. 
MAINS TRANSFORMERS. Made 
tedrkhopo 10 Top 1 ate epee. Fully iutelleaved ainl l u,pregn:ted. rRADIO AND AMPLIFIER TYPE. -I311í 1,_A. FM'. r. 1 or V. 1 a rect. 1,.:t t. 0' S t,.l et lites., 22 8, eve`. C.R.T. RTE. ISOLATION TYPE. -Low leakage IN /III or n ith,ut 
tilt^ lase( 

t 
oltage. Ratio 1 : 1 or 1.25. 1 106 `2 ;4 v.. 10 6; 23 t., 10:8: 1:5.:1 to, 106. Ditto milh e iva primaties tau "SU t., 12.6. SPECIAL TRANS.- lO.um1 t1,) Your tepliren,euar. 

TRANSISTORS la, s, plu,' PIP Junction type. 
Audio Type, SOO kr s, 2511 rove., 9 6. 
R.F. and L.O. Miner Type. 2.5 hd ., 19 6. All testod and guaranteed. 
Transistor Components. -- Midget I.E. tr:0.sf. 
:1I5 k: ,, 5 - : Ier-ite Slab Aerial Ideal nmgel, 
13 6: 01. and I lt (Inc One. and 1st 1.F., 11 6: foul Poll Mt/dotage trust 8$ Push 

M Coil Earpiece 'Si,,, di5 1.11 ohm, 4 9. 
Bal. Arm. Phone Inserts, I DTI.. 50 , bol. 3 9. 

TRS RADIO COMPONENT SPECIALISTS (Est. 1946) 
70 BRIGSTOCK ROAD, THORNTON HEATH, SURREY (THO 2188) 

50 yards Thornton Heath Station. Buses 130A, 133, 159, 166 & 190. Listed above are only a few hems from our very large TRANSFORMER AND COIL WINDING CAPACITY stock. Send bd. stamp today for Complete Bargain 
List. AVAILABLE 'FOR PROTOTYPES AND SMALL RUNS 

fours : 9 a.m. -6 p.m., I p.m., Wed. OPEN ALL DAY SAT. .. .. 
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HIGH GAIN BAND 3 T.V. CONVERTERS 
NO ALTERATIONS REQUIRED TO YOUR SET 

RETURN OF POST SERVICE. All new goods. 
Posted orders to Camberley, please. All 31- each extra post (4,'- for 2). 2,'- extra C.O.D. 

Following apply to all converters : full instructions supplied. Can be fitted in 10 Thins. ; free from drift : fitted 
with co -axial plug ; fully wired ready for use ; with power pack including metal rectifier : double wound trans- 
former : 2 valves ; mains on -off switch ; fine tuner : B.B.C. to I.T.A. at turn of switch ; 12 months' guarantee 
(B.V.A. valves 90 days) : Terms available one -third down and balance plus 7, 6 in four equal monthly payments : 

postage with first payment. FOR Al L SETS EXCEPT PHILIPS WITH TWIN FEEDER. 

£4.7.6 
ECC8I valves. 

With metal cabinet as 
illustrated. Stove enamel 
grey hammer finish. Sin. 
x 71in. x 41in. 

State local B.B.C. station. Walnut wood cabinet, £4,174. 
Chassis less cabinet, £3'1716. Variable attenuator, 7,6 (1!- p. 
& p.). Aerial splitter, 8'- (1,- p. & p.). 
External crossover unit, 7 6 (post 1 r6). Genuine low -loss 
co- axial. 8d. yd. Aerialite Filter Box (Diplexer) 14 - post free. 

Postal charges in brackets. 
Ex -U.S. Army Valves 6K6. GT:G 56 (9d.). 
I.F. Transformers by Gorier AM FM (10.7 Mc and 465 Kc), 

15 /- pair (I -I. 
Screens for T.V. PERSPEX. tinted. 14ín. x l lin.. 5 - (2 -) : 

White. 14)in. x I lin., 5!- (2// -); LAMINATED GLASS. 
tinted, 141 in. x I1in., 51- (3/ -). 
Clattery eliminator for 4 low consumption valves 90v. 15 ma. 

and 1.4v. 250 ma.. 351- (2/6). 200 -250v. A.C. (Size 51 in. s 3)in. 
x 2in.). 

13 CHANNEL CONVERTER 
Switch positions. off- I.T.A.- <51.17 
B.B.C. Valves PCF80 and 
PCC84. Moulded cabinet 
81ín. x 41in. x bin. 
Dont confuse with similar 
article being offered without 
power pack. 
Robust Band 3 AERIALS for lin. to 2M. diam. mast or for 
loft. 3- element. 27'- : 5 -element. 35,'- ; 9- element. 55 -: 

carr. pd. 

£5.5.0 

BRAYHEAD TURRET TUNER £7.7.0. 

Fitted in 15 mins. For all sets. State B.B.C. and I.T.A. and 

make and model number of set. Full instruction book 
supplied. Post Free. Special Offer of Cyldon Turret Tuner. 

16 Mc vision and 19.5 Mc sound. 16 v. heater supply required 
or .3 amp. heater chain. Valves PCF80 and PCC84. Brand 
New. Only 1.500 available at 77'6 (post 2.6). 

Power Pack on Chassis, 22 6 extra. 

GLADSTONE RADIO 
82B, High Street, Camberley, Surrey. 3, Church Road, Redfield. Bristol. Tel. 51207. 

WRITE TO 

E. B. ELECTRONICS (Tube Dept.) 

28, Pembridge Road, London, W.II. 

for 

T.V. TUBES 
Ex- Chassis. Picture Tested. 

MAZDA, MULLARD, EMITRON, COSSOR. 

9in., £5.0.0; 12ín., ¿6.0.0; 14ín., £5.5.0. 

l5in., E7.5.0; 16ín., ¿6.0.0; 17ín., E7.5.0. 

GUARANTEED FOR THREE MONTHS 

SIX MONTHS GUARANTEE 

MAZDA 12ín. Reconditioned ¿9.0.0. 

All prices include Postage and Packing 

Terms C.W.O. 
NO CALLERS AT PRESENT 

EDDY'S (Nottm.) LTD 
(DEPT. P.T.) 

172, ALFRETON ROAD, NOTTINGHAM 

MIDGET BATTERY ELIMINATORS. 
To convert all types Battery Portables (Please state 
Make and Model No.) to mains operation 57/6 each, 
post and packing, 2/6 Extra. 
Smaller than H.T. Battery alone. 

SINGLE PIECE THROAT MIKES I - Each. Post, 
etc., 6d. Extra. 

GERMANIUM DIODES, 1/- Each. I0 /- Dozen. 
Post, etc., 4d. Extra. 

All New and Guaranteed 

Any parcel 
insured 
against 

damage in 
transit. 

6d. Extra. 

6K7G 2/11 
6K8G 7/11 
6L6G 5/11 
6B8G 2/II 
6J5G 2/11 

6SN7GT 
5/11 

PCC84 9/6 
PY83 816 

PY81 8'6 

NEW AND SURPLUS 
GUARANTEED VALVES 

All tested before despatch. 
S.A.E. with enquiries. 

PY82 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
IR5 
I 5 

I T4 
807 

8/6 
8/11 
8/11 
8/I1 
8/II 
8,111 

711 
7/3 
7/3 

4/11 

954 1/6 
955 3111 

956 2/II 
958 3/II 
EB9I 6/6 
EF80 8/11 
EF9I 6/11 
ECH35 10/11 
EBRO 9/6 
EBC4I 9/6 

Post, 
etc., 6d. 

per Valve 
Extra. 

Over £3 
post free. 

ECH42 9/11 
SZ4G 9/11 
5Z4M 10 /II 
6F) 13/11 
6F13 13/11 
6FIS 13/11 

5U4G 6/6 
6BA6 6/6 
61116 7/6 
10F1 15 /11 
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Television Receiving Licences 
THE following statement shows 

the approximate number of 
Television Receiving Licences in 
force at the end of February, 1958, 
in respect of receiving stations 
situated within the various Postal 
Regions of England, Wales, Scot- 
land and Northern Ireland. 

Region lbru! 
London Postal... 1.572,686 
Home Counties 979.358 
Midland 1,289,079 
North Eastern ... 1.283.271 
North Western ... ... 1.121,777 
South western ... ... ... 614,685 
Wales and Border Counties ... 458.040 

Total England and Wales ... 7,318,896 
Scotland 592,194 
Northern Ireland ... ... 83,633 

Grand Total ... 7.994.723 

TV Sales in January 
SALES of television receivers 

in January. 132,000, were 
11 per cent. higher than in 
January. 1957, according to the 
monthly retail survey, published 
recently. of the British Radio 
E q u i pm e n t Manufacturers' 
Association. 

Thee proportion of hire pur- 
chase and credit sales fell for 
television receivers from 52 per 
cent. in December to 49 per 
cent. in January. 

Southern Television 
THE illustration on the right 

shows riggers working on 
the new I.T.A. low -power trans- 
mitter aerial on Chillerton 
Down. Isle of Wight. 

This Belling-Lee aerial array 
- is a four stacked folded dipole 
'with a radiation pattern looking 
due north but wide to the cast 
and west. It will be mounted 
on a temporary 75ft. mast. 

The one kilowatt signal for 
testing purposes is designed to 
enable dealers in the area to 
align aerials and adjust sets, but 

with such a loss power. recep- 
tion will vary considerably 
throughout the service region. 

In the summer the main I.T.A. 
aerial mounted on a 700ft. mast 
reaching 1,250ft. above sea level 
will be completed for trans- 
mitting the new independent 
programmes from Southern 
Television at their Southampton 
studios. 

New British Standards 
TN the transmission and recep- 

tion by television of films. 
slides and opaques it is neces- 
sary to allow for 
possible inaccur- 
acies in the scan- 
ning of the 
image. Allowance 
has also to be 
made for pos- 
sible inaccuracies 
(which may be 
appreciable) i n 
the adjustment of 
domestic tele- 
vision receivers. 
Not all the avail- 
able area on the 
film. slide or 
opaque can be 
used. If all 
essential pictorial 
and written mat- 
ter is to be re- 
produced on a 
television screen. 
it must be con- 
tained within a 
restricted area at 
the centre of the 
image area. 

Hence t h e 
importance o f 
two new British 
Standards (B.S. 
2962:1958 and 

B.S. 2948: 1958). Produced with 
the close collaboration of the 
BBC and the I.T.A., they define 
in respect of films. slides and 
opaques to be transmitted the 
dimensions and locations of 
areas scanned, recorded and 
subsequently reproduced on the 
average receiver, the aim being 
to minimise cropping and to 
prevent the appearance of an 
undesirable edge band. 
.The standard for films relates 

to both 35 mm. and 16 mm. film, 
and that for slides and opaques 
relates both to tin. square and 
31in. square slides. to two sizes 
of opaques. and to roller 
captions. 

Riggers at work on the new I.T.A. aerial at Chillerton 
Down, Isle of Wight. 
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Copies of these British 
Standards may be obtained from 
British Standards Institution, 
Sales Branch, 2, Park Street, 
London. W.1. B.S. 2962 price 
4s.. and B.S. 2948 price 3s. 

London Power Increase 
VIEWERS are reminded that 

the effective power of the 
London television station at the 
Crystal Palace has been increased 
to 200 kilowatts. The effective 
power is thus approximately 
doubled and the signal strength 
increased by about 40 per cent. 
This increase, though not impor- 

TELEVISION TIMES May, 1958 

ings a week," he said. " It will 
continue experimental relays 
until the quality of its transmis- 
sion surpasses that of the present 
I kW transmitter." 

The introduction of the new 
transmitter means that people 
living within a radius of 60 -75 
miles of the capital can now 
receive Budapest programmes. 

Mr. Kóssa said that television 
links between Budapest and 
Vienna and Bratislava are to be 
established^ this year. " And by 
1960 an exchange of television 
programmes will be possible with 
the Soviet Union." he said. 

The operational point at Durham. where a traffic control policeman uses 
TV to regulate the flow of traffic. 

tant to viewers already receiving 
a good service. benefits those in 
the fringes of the service area 
where reception is liable to 
suffer from interference. A large 
proportion of the 15 million 
people within range of the 
Crystal Palace station are get- 
ting better pictures as a result of 
this change. 

Hungary's New Station 
HUNGARY'S new 30 kilo- 

watt television transmitter 
on Liberty Hill. overlooking 
Budapest, has begun experi- 
mental operations, Mr. István 
Kóssa, Minister of Transport 
and Postal Affairs told Budapest 
newspapers. 

The new station will trans- 
mit between eight and 12 o'clock 
in the mornings and two even- 

" We are also planning to relay 
events from the 1960 Rome 
Olympics." This means in effect 
that Hungary will be able to 
receive television programmes 
from all Europe. 

Silver Medal for Cliff 
Michelmore 
THE Television Society's 

Silver Medal. instituted in 
1948 for rewarding outstanding 
artistic achievement in tele- 
vision. has this year been pre- 
sented to -Mr. Cliff Michelmore. 
the popular compere of " To- 
night." 

The award will be made at the 
Society's annual dinner at the 
Dorchester Hotel. Park Lane. on 
May 16th by Sir George Barnes. 
the President. 

Previous winners of the Silver 

Medal, which bears the inscrip- 
tion "For Outstanding Artistic 
Achievement " and the Society's 
badge, include Mr. Peter Scott, 
Dr. Glyn Daniel. Mr. Eric 
Robinson and Mr. Alfred 
Wurmser 

More Marginal Gains for BBC 
AVERAGE daily viewing 

figures for February show 
narrow gains to the BBC. 
During February. the I.T.A.'s 
share of daily viewing declined 
perceptibly in London and 
Midlands areas from January 
levels. but hardly significantly in 
Scotland and the North. 

I.T.A. SHARE 
Feb. Jan. Dec. 

LONDON 674 °,ó 71% 724% 
MIDLANDS 724% 754% 76% 
NORTH 69% 70% 694% 
CENTRAL 
SCOTLAND 674%, 69% 69% 

In South Wales and the West. 
the I.T.A.'s share for February 
was 542 per cent. 

In London and the North. total 
average daily viewing was some 
8 per cent. higher than during 
February a year ago; but in the 
Midlands it was about 5 per 
cent. lower. 

EuropcanTelevisionExhibition 
RUSSIAN television films will 

be shown at the 1st 
European Television Exhibition 
at Park Lane House from May 
19th to 24th. 

They have been made by 
Finlandia KUVA OY. Finland's 
leading film company. who will 
be among the Continental 
exhibitors. 

In recent months Finland has 
become increasingly popular for 
making films, and during the 
summer months the long hours 
of light enable technicians to 
work 10 or more hours a day 
outdoors. This cuts film -making 
costs considerably as fewer days 
have to be spent on location. 

Several of Europe's leading 
contractors will also be at the 
exhibition. Among them are: 
No. I Europe. the new Paris 
station opening on May 1st. 
Tele -Saar and Sernsehwerbung 
Norbert Handiwerk of Munich. 

The Television Society 
THE Society has changed its 

address and all future 
communications should be 
addressed to 166. Shaftesbury 
Avenue. W.C.2. 

+>i 
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TERMS AVAILABLE I 

17" T.V. CHASSIS, TUBE & SPEAKER, £19.19.6 
Latest improved circuits. Higher E.H.T. (brilliant picture). Improved sensitivity (fur greater 
range). Chassis easily adapted to any cabmet. 17" rectangular tube on adapted chassis. All 
channels. TURRET TUNER 501- extra. Valve line -up (5 valves) : 6SN7G. 6V6, EY51, 26D2s 
Others 6L18,EL38, 7 6F1s. Chassis size 111' x 141' x 11 ". 12 months guarantee on tube, 3 months 
guarantee on valves and chassis. Less valves. With 5 valves, £21.19.8. With all valves, £25.19.6. 
Ins., Carr. 23/6 (incl. tube), State B.A.C. channel (and I.T.A. if turret tuner required). (17" 
T.V. MASKS for above. 14 9.) 

491 

14" T.V. CHASSIS, TUBE AND SPEAKER, £13.19.6 
Aa above with mend type ruts. Le,- valves, 3 months guarantee. With E. valves, £15.19.6. 
With all values, 019.19.6. Ins.. Carr., 25,6 (incl. tube). Turret tuner, 50- extra. 

T.V. TUBES 
12 MONTHS 
GUARANTEE 

17in. L7.10.0 (rectangular) 
14in. £5.10.0 (rectangular) 

Six month full replacement. 6 months progressive. Made 
possible by the high quality of cur tubes. Ins., Carr., 156. 
Special offer of 14 15 ", 16" round T,V. TUBES at £5. Convert 
your 9 ", i0", 12" to these sizes. Information on how to ' Do- 
it- Yourself' in our Free Catalogue. 19" T.V. TUBES, £8. 3 

months guarantee on all round tubes. 156 Ins., Carr. Also TN. 
TUBES L'.I'ITI III[INS, £1, incl. Carr. State type and size 
required. 

ATTRACTIVE EXTENSION SPEAKER, 29/9 
Complete, fitted with 8' P.M. speaker. W.B. 
or Goodmans of the highest quality. Stand- 
ard matching to any receiver (2 -5 ohms). 
Flex and switch included. Size: 11' x 131" x 
6i'. Unrepeatable at this price. Money 
refunded if not completely satisfied. Ins.. 
carr., 3. -, 

POPULAR RADIO OR R /GRAM. CHASSIS, 39/6 
3 waveband and gram. Superhet 
5 valve International Octal. Ideal 
table gram., but still giving high 
quality output. 4 knob control. 
8' P.M. Speaker, 7,9 extra. Set of 
knobs, 2 / -. Size : i2' x 6" x 9 ". Less 
valves. Ins.. Carr., 4 6. 

SELF -FEED SOLDERING 
TOOL, 19/6 

6 -12 volt. Made for the American 
market. Car battery or mains, 
export quality. Complete in light 
carrying rase. Reel of solder and 
spare parts. P. & P. 219. Adaptor 
200 -240 volt, 10! -. 

CO -AX. C' -HILE, 8d. Good quality, cut to any length. 1, -6 post. 
on 20 yds. 45'- per 100 yds. Post 3/6. 

HEADPHONES, 1/9 
Single earphone and band C -LE. Ideal for crystal 
sets. Extension on radio. P. & P. 1 ,3. 

SIMULATOR UNITS. 1916. Complete with 
valves. Telescopic aerial. Instruction booklet 
FREE with each order. Ideal for Walkie -Talkie 
conversion. Test set 172A. Ex W.D. P. & P. 46. 

11.F. E.u.'P. ('OIL, 30/ -. 1-10 kV. Drawing and data FREE with 
each order. Post free. 

CLANG CONDENSER. 116. 2 or 3 gangs standard .0005. Salvage 
tested. P. & P. 1 3. 6 for 79. P. & P. 2 3. 

SUPER CHASSIS, 99,6 
5 valve superhet chassis, including an 8" speaker. 4 control 
knobs (Tone, VOLUME, Tuning, W.C. switch), 4 waveband with 
position for gram. P.U. and full extension :pcaker. A.C. P. & P. 
5/6. 

8" r.)i. SPEAKERS. 8'9. " Ideal Gift." Fit one in your kitchen 
or cupboard " NOW." At this price you can have one in every 
room. Post 2,' -. With O.P. Trans. fitted, 101-. Poet 2:9. 

8' SPEAKERS. 12/9. Goodmans or Elac. Highest quality 8 
P.M. Speakers. Money refunded if not completely satisfied. 
Complete with O,P. Trans., 141 -. P. & P. 2/9. 

HOME RADIO, 79/6 
5 valve (octal) superhet. 3 waveband 
receiver. Can be adapted for your 
gram. P.U. at .a little extra cost. 
A.C. Size: 91" x 201' x 111 ". A.C.: 
D.C. Size: 9I' x 181" x Ill" or 9' x 
201" x 12'. In attractive wooden 
cabinet. Ins:, Carr. 4/6. Please state 
mains and size required when 
ordering. 

INSULATING -TAPE, 1:6. (75' x I" wide) finest quality adhesive. 
In sealed container. Post Pd. 

TORCH LANTERNS, ßd. each. Ex W.D. includes 2 bulbs, uses 
800 battery. P. & P. 1,- Crate of 48 with 22 bulbs'extra, 221- (118 
bulbs in all). Ins., Carr. 10 / -. 

Boxed VALVES GUARANTEE . 

(133 
2C22 

3/9 
3 9 

6807 
RL37 

3'9 
1/9 

77 
CV189 

.3'9 
1'9 É28/9 

EF91 7'9 
É1.93 
EF92 

8(9 
319 4D1 29 8D2 319 DF66 59 EF37 419 EF36 5r9 6612 7'9 12AU7 519 SP81 3,9 ECH81 8'9 KTW61619 

6H6M 
6P28 

1'9 
10/9 

12BE6 619 
45IU - 10/9 

EB34 
ECC81 

1 9 
$:9 

TT11 
EF50 

8/9 
2/9 

PEN45 61 
Z77 7!9 

American types. UX All at 119 each. 
18 75 11)6 

I 
6C6 

42 I 38 I 6D6 r,:17 

Barrettors 301. 

('AR AERIALS, 6/9. Whip antennae. 50' long. collapsing toll- 
One hole fixing. Post lí -. 

CONSTRUCTOR T.V. CHASSIS 
SOUND AND VISION STRIP. 17/6. Tested working. Complete 
vision strip. Less valves. I.F.s 16 -19.5 Mc/s. Drawing FREE with 
order. P. & P. 26. Size: 81' x 41" x 41'. 
TIME BASE. 15/6. Complete with focus unit, etc. Tested wcrk- 
ing. Less valves. Size: 91" x 6' x 7'. Drawings FREE with order. 
P. & P. 316. 

POWER PACK, 29/6. R.F. E.H.T. 7 -9 kV. Amplifier stage 6V6 
with O.P. transformer 3 ohms matching. Smoothed H.T. 350 v. 
at 250 mA., 6.3 v. at 5 amp.. 22 v. at 3 amp., 6.3 v. at 4 amp. and 4 v. 
centre tapped. Size: 141- x 8' x 7 ". Tested working. Drawings 
FREE with order. Ins., Carr. 5 /6. 

T.V. C'lIASSES. 49,6. Complete chassis by famous manufacturer. 
R.F. E.H.T. unit included. Drawing 2/6 or FREE with order. 
Chassis in 3 separate units (power, s /vision, timebase, inter - 
connected). These chassis can easily be fitted -Into existing con- 
sole cabinet. Less valves and tube, Channels 1 -2, 3 -5. Easily 
converted to I.T.A. Ins., Carr. 10,6. 

IIEATER TRANSFORMERS, 1219. C- 200 -2E0 y. Friniary 12 v. 
Heater 1 amp. P. & P. 1 9. 

IIEATER TRANSFORMERS, 3/9. 2 -I ratio auto trans. for 
heater winding up to 6 v. P. & P. 1 9. 

Liverpool St. Manor Park Stn. -10 mins. Send for cur FREE 1958 Catalogue. Open all day Saturday. 

DUKE 8a CO. (Dept. 2), 621/3 Romford Road, Manor Park, E.I2. Tel.: ILF. 6001 -3. 
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COLLARO 
4 -SPD. MIXER 
AUTO -CHANGERS incorporating 
auto and manual control. Complete 
with Studio crystal p.u. and sapphire 
stylus. Mdl. RC.456, list £13/17: -. 

LASKY'S PRICE 
Latest model RC.457 (Continental). 
LASKY'S PRICE E8 /19/6, Post 36. 

AMAZING OFFER OF 
STAAR "GALAXY " 

4-spd. Mixer Auto- Changers with 
finger -tip stop, start and speed 
change control. For A.C. 200 -250 v. 

Listed at £12. 
LASKY'S PRICE ¡t V Cash only. Post 3 6. 

TURRET TUNERS 
All types in stock -Cyldon, Bray - 
head, Telenge, Valradio, from 79/6. 
Describe your set for quotation. 

PRACTICAL TELEVISION May, 1958 

LASKY'S LEAD AGAIN ! 

FIRST CLASS 

BAND III CONVERTERS 

ALMOST HALF -PRICE! 

Famous make and one of the finest Converters 
made. Brand new in maker's cartons. TUN- 
ABLE OVER ALL 13 CHANNELS and incor- 
porates own power supply for 200 -250 v. A.C. 
mains. 2 valve cascode R.F. amplifier PCCB4 
and PCF80, metal rectifier. Metal case, 10ín. 

wide, 51in. deep, 3ÿin. high, smart fawn 
Listed tinish. 

£5/19 ¡6 Listed at 110/17/6. 
LASKY'S PRICE 

Post and pkg., 5/- extra. 
Credit Sales terms : 25 - deposit and 5 monthly 

payments of 25 

4 MAKER'S SURPLUS 
4 COMPONENT BARGAINS 

N Ilsl; ANGLE 38 nun. 
Line E.H.T. trans. Ferrox- 

4 cube core, 9 -16 kV 25 - 

4 Scanning Coils low imp 
line and frame 

4 Ferros -cube cored Scanning 
25- 

Coils and Line Output 
Trans.. 10 -15 kV. EY51 
winding Line Trans. Com- 
plete with circuit dia- 
gram, the pair 50 - 

Frame Output Transformer 66 
Scanning Coils low imp line 

and frame 17.6 
Frame or line block osc. 

Transformer 46 
4 Focus Magnets Ferrox -dure 19 6 
1 P.M. Focus Magnets, Iron 
4 Cored 19 6 

Duomag Focalisers 22 6 
307 m'a Smoothing Chokes 15 - 

4 

4 

4 

4 
4 
4 

4 
4 

4 
4 

4 
4 

4 
4 
4 
4 
/ 
1 

4 
4 
4 

1 

4 
1 

1 

STANDARD 35 mm. 
Line O.P. Trans. No E.H.T. 126 
Line Output Transformers, 

6.9 kV. E.H.T. and 6.3 r. 
winding. Ferrox -cube 19 6 

Scanning coils. Low imp 
line, and frame 12 6 

Ditto by Igranlc 14 9 
Frame or line blocking 

oscillator transformer 4 6 
Frame output transformer 7 6 
Focus Magnets: 

Without Vernier 1213 
With Vernier 17'6 

203 m'a Smoothing Chokes 10.6 

17' C.R. TUBES, rectangular, 
4 brand new and unused, 812119'6. 

Carr. & Ins., 22/6. 

Vitt 1 ', (11.111.11111 ROAD) LTD. 
42, TOTTENHAM COURT ROAD, W.I. Telephone: MUSeum 2605 

370, HARROW ROAD, PADDINGTON, W.9. LAD 4075 and CUN 1979 

Open all day SATURDAY. Half-day Thursday. 
PLEASE ADDRESS ALL MAIL ORDERS TO HARROW ROAD. 

JASON FM SWITCHED TUNER I-- 
All BBC Programmes at the turn of a switch 
MERCURY KIT. Includes front -end unit 
already built and aligned. E9.19.0 Post Free. 
Credit Terms : Deposit 11.10.0 and seven monthly 
payments of 11.7.0. 
Instruction Book 2/3 post free. Included in kit. Fully 
detailed price list free. 
This tuner incorporates a good A.F.C. system' which 
ensures freedom from drift. 

NEW COSSOR AMPLIFIER KIT 
I 

2 -valve amplifier ready built, supplied with 
valves, speaker and separate tweeter for home 

°- assembly on baffle or in cabinet. Complete 
instructions included. (9.15.0. 
Credit Terms : Deposit £1.9.6 and seven monthly 
payments of 11,6.6. 

I NEW AVO MULTIMINOR I 

A brand -new tests instrument at a very 
attractive price. A.C. and D.C. Volts. D.C. 
Current. Two ohms ranges. Movement is 

100 microamps (10,000 ohms per volt). 
E9.10.0. 
Credt Terms : Depos t E1.8,0 and seven monthly 
payments of £1.6.0. Illustrated leaflet available. 

WATTS RADIO (Mail Order) LTD. 
54, Church Street, Weybridge, Surrey. 

Telephone : Weybridge 4556. 

PLEASE NOTE : Post orders only to this address. 

AMA ZII(U OFFEK 

This powerful 4- element, pre -assembled, wide spaced Band Ill 
beam Aerial by a leading manufacturer. Supplied complete 
with cranked pole and wall fixing brackets, can also be loft 
mounted. Listed at 55/6. 
Our price, Brand New, in maker's sealed carton, 39/6. 

4- element Aerials, array only, for mounting to Ilin, diameter 
mast, 25/ -. 
Cellular polythene Co -axial Cable at Bd, per yard supplied 
if required. 
Terms : Cash with Order or C.O.D. Carriage 2/6 extra. 
Mail order only. 

G. C. EQUIPMENT CO., LTD. 
2, PARK ROW, LEEDS, I 
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News From the Trade 
The Belling -Lee " Golden V " 

WITHIN the last two years many BBC and 
I.T.V. television transmitters have increased 

their power. Television receiver manufacturers 
have been able to increase the sensitivity and 
improve the automatic picture control in their 
sets with the result that many more viewers reside 
in what is known as " areas of high- signal " and 
can therefore manage with less sensitive aerials, 
either in their lofts or even attractively styled 
aerials for use in the same room as the receiver 
itself. Thcae indoor aerials are ideal where there 
is a strong picture uninterrupted by flashes and 
" snow " caused by local interference. 

One of the most popular of these is the 
Belling -Lee " Golden V " broad band aerial 
for BBC, I.T.V. and BBC /FM. 

True, all is not gold that glitters, but the 
telescopic elements are genuine gold plated -and 
look it. Standing up from their highly polished 
black base and gilt bezel, the overall appearance 
is one of quality. There is nothing cheap about 
it, although it is very good value for two guineas. 

The " Golden V " is designed to stand on top of 
the receiver, which is cannot damage because 
of its non -scratch, non -slip base. or on the corner 
of a near -by mantelshelf or table, or to hang on 
the wall. 

It will be appreciated that it would be un- 
reasonable to expect such an aerial to give 
optimum results just by setting it up anywhere. 
anyhow. It should be moved about, and the 
angles and length of the elements should be 
adjusted until the best possible picture is obtained. 
If the signal is strong enough, and the location 
relatively free from interference, there should be a 
combination of element lengths and angles and 
position to provide a reasonable reception from 
both BBC and I.T.A. -Belling & Lee Ltd., Great 
Cambridge Road, Enfield. Middlesex. 

Peto Scott Model TV.1422 
THIS is a 14in. 19 -valve receiver embodying 

the high standard of workmanship in Peto 
Scott products. The receiver is designed for easy 
service and it is possible to replace any com- 
ponent without removing the chassis from the 
cabinet. Clean layout with tag panel assemblies, 
the receiver incorporates two special features 
(1) a delayed A.G.C. system giving optimum 
picture quality under all conditions and (2) an 
automatic self -locking synchronisation circuit 
which prevents line- tearing. A Mullard 14in. 
electrostatic self- focusing tube type MW.36 -20 is 
fitted. Wrap -round cabinet finished in high -gloss 
walnut veneer, with front and side controls for 
easy access, front loudspeaker and maskless tube. 
Dimensions:: height 164in., width 17in., depth 
161in. Price 56 gns., with 2 gns. extra for the 
legs, if required. -Peto Scott Electrical Instru- 
ments Ltd.. Addlestone Road, Weybridge, Surrey. 

C.E.C. Price Reduction 
THE price of the G.E.0 BT.3251 21 in, table 

model television receiver has been reduced 

to £97 13s. (£69 10s. 9d. -t £28 2s. 3d. P.T.) 
This represents a total .list price reduction òf 
£6 6s.- G.E.C. Ltd., Magnet House, King-wait, 

W.C.2. 

Sharp -cutoff Tetrodes 
R.A., offer to equipment manufacturers the 
2CY5 and 6CY5 sharp -cutoff tetrodes of 

the 7 -pin miniature type. ' These valves are 
designed , fór use as radio -frequency amplifier 
tubes in V.H.F. tuners of television. receivers. 

The 2CY5 and 6CY5 feature high transconduc- 
tance (8,000 microhms) to provide for high gain 
per stage with corresponding reduction in 
equivalent noise resistance. and a high ratio of 
plate current to grid -No. 2 current (7 to 1) to 
provide good signal -to -noise ratio. In addition. 
these valves provide excellent performance at 
relatively low plate and grid -No. 2 voltages. 

The 2CY5 and 6CY5 utilise double base -pin 
connections for the cathode to reduce effective 
lead resistance and inductance and to facilitate 
isolation of the input and output circuits. 

These valves, which differ only in their heater 

Peto Scott's new mode: 
TV.1422. This is a 
14in. receiver costing 
56 gns. with 2 gns. extra 
for the legs if required. 
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voltage and current. utilise healers having 
controlled warm -up time to minimise voltage 
unbalance during starting in TV receivers employ- 
ing series heater- string arrangements. -- K.C.A. 
Gt. Britain Ltd.. Lincoln Way. Windmill Road. 
Sunbury -on- Thames. 

Tube Tester/Reactivator 
ANEW and much improved version of the 

well -known Radar cathode ray tube 
tester /reactivator is introduced with many 
additional important features. 

Primarily intended for testing television picture 
tubes. it also incorporates facilities for reactiva- 
tion by a new pulsing method which gives a 

visual indication when the process is complete. 
Tests that can be carried out include heater 

current measurement; utter- electrode leakages and 

The new Radar Tube Tester, Reactivator, Model 202. 

emission. The latter is achieved by measuring 
the final anode beam current. thereby giving a 
true emission reading. 

Inter -electrode leakages can also be cleared 
by a " clear leak " device. 

In addition, model 202 contains all the facilities 
required for a check on the potentials supplied 
to the tube while operating in the receiver. 
Selected ranges are available to measure heater 
current (0 -25v. A.C.). gun potentials (0 -500x. 
D.C.) and EHT voltage (0 -25 kV). 

Resistances up to 100 Megohms can be increased 
and the instrument therefore constitutes a 
valuable test set for TV servicing. 

Model 202 is supplied with a universal socket 
unit, test leads and EHT probe at £39 net 
trade. -Waveforms Ltd., Radar Works, Truro 
Road, London, N.22. 

The Dale " Banner " Aerial 
MEADOW -DALE announce a completely new 

development in aerial design. using 
" printed circuit " technique, i.e., the elements are 
thin foil mounted on a tough Kraft Paper support. 
It is a full 5- element array, having reflector, folded 
dipole aerial, and three directors. Performance 
characteristics are equal in sensitivity and 
directivity to a conventional 5- element array. 

TELEVISION May, 1956 

Despatched as a roll 2in. diameter X 30in. 
long. the aerial is ready for immediate use when 
unrolled. The size when extended is 45in. X 
30in. It is intended for inside use only, and 
can be suspended on cords in a loft, when its 
full directional properties can be exploited. or 
it can be used as a temporary or portable aerial 
for use in a sick -room, or a room not wired 
for television. In flats or tenements where out- 
side aerials are not permitted it can be pasted 
to a wall and papered over. The instructions 
show how to obtain best results in such circum- 
stances. Large eyelet holes pierced along one 
edge of the aerial act as a cord -grip to prevent 
the weight of the cable hanging on the connec- 
tions. 

Under test in very adverse conditions of 
humidity the aerial has shown no deterioration. At 
the low price of 12s. 6d. retail the Dale " Banner 
is an aerial of great possibilities. -Meadow -Dale 
Manufacturing Co. Ltd., The Dale. Willenhall. 
Staffs. 

Universal Clamp 
WOLSEY have developed a universal version 

of their 360 deg. clamp. 
This is now manufactured in one model only 

and fits all masts from Bin. to 2in. It has a 
greatly increased area of surface grip that is 

finely serrated. and provides infinitely variable 
flexibility for de-ghosting.--Wolsey Electronics 
Ltd.. Cray Avenue. St. Mary Cray. Orpington. 
Kent. 

Taylor Price Reductions 
AT a time when practically everything is going up 

in price, Taylor Electrical Instruments have 
been able to reduce the prices, with immediate 
effect, of a number of Multirange Meters, i.e. : 

Model 71A reduced from £13.15.0 to £12.10.0 List. 
Model 77A £17. 0.0 to £16. 0.0 
Model 120A £9.15.0 to £9. 5.0 ., 

Model 122A £9.15.0 to £9. 5.0 , 

-Tay'or Electrical Instruments Ltd., Montrose 
Avenue, Slough. 

Antiference Free Insurance 
ON April 1st Antiference introduced _a com- 

pletely new free insurance scheme which 
provides 12 months full cover from the date of 
installation of every one of their aerials. The 
important new feature of this scheme is that in 

addition to the free replacement of the damaged 
aerial or parts. all labour costs are fully covered. 
Whatever the damage and whatever the cause the 
owner is fully indemnified against: 

1. Damage to his property and /or aerial, 
including all labour charges up to £250 any one 
event or occurrence. 

2. Liability to third parties up to £50,000. 
There is at present no other free insurance 

scheme to compare with this remarkable new 
offer which operates entirely without cost to the 
owner or dealer. It will be particularly attractive 
to dealers and aerial erection companies as they 
can guarantee 12 months' complete satisfaction 
to their customers who can recover any service or 
labour charges incurred in repairing or replacing 
an aerial. 
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Visit the City's new acoustically designed 

HI -FI Centre 
COME AND HEIR THE LEADING MAKES IN _IMPLIFIERS AND TUNERS 

AMPLIFIERS BY 
VERDIK 
ARMSTRONG 
ROGERS 
DULCI 

GOODSELL 
QUAD 
LEAK 
W.B.. etc. 

V.H.F. TUNERS BY 
ARMSTRONG T.S.L. 
LEAK DULCI 
QUAD GOODSELL 

ROGERS. etc. 

III -FI SPEAKERS BI 
GOODMAN W.B. 
PLESSEY T.S.L. 
WHARFEDALE G.E.C. 

LORENZ, etc. 

BARGAINS IN GRAM 11. NITS AT 
REDUCED PRICES : 

A L L 
BRAND 
N E 1V 
T H E 
LATEST 
C O L 
LARO 4 
SPEED A(" l'O -`X 
('71 .1 N - .í,_ ._ 
G E R 
With studio Lover cartridge for 78 and 
L.P. records. Our price 17.19.6. Post 
and hrs. 5/ -- 

THE LATEST 
('OLLARO 4 - 
SPEED SINGLE 
RE('OItI) PLAYE1Z. 
4/564 wish STUDIO 
Lover CRYSTAL 
PICK -UP. Our price 
£6.19.6. Plus 5,- 
car.. and ins. Plays 
78 and L.P. records. 

'l' I1 Eï ('DLLARO 
",JUNIOR 4- SPITED 
RECORD PLAYER 
complete with Col - 
laro Crystal pick -up. 
Our price £4.10.0. 4,- / 
post and ins. Gram 
Motor and Turntable 
£3.2.6. Crystal Pick- 
up only, £1.12.6. Carr. and ins. 26 extra. 
THE LATEST II.S.I{. (:US 

4 -speed autc -changer. with crystal hover 
p /up. Our price £7.19.6. Post and ins. 5, -. 

THE NEIV B.S.R. 'I(' 9 
4 -speed player with FulFi crystal Lover 
p /up. Amazing value £4.12.6. Post and 
ins. 3/6. 

GARRARD 4- SPEED SINGLE PLAY- 
ER. UNIT WIIII G('2 
T /over cartridge for 78 and L.P. records. 
Our price £7.10.0. Post and ins. 416. 

PICK -UP SNIP 
Featherweight p /up with H.C.P. 59/1 
Lover cartridge and p/up rest. 32/6. Post and ins. 

ONE OF OUR REPEAT LINES 
Brand new recording tape. 1.200ft. Kraft 
paper hase. 10'6 per spool. Postage 1, -. 

TAKE -UP SPOOLS 
New standard 5in. plastic take -up spools, 
3/ -. Standard lin. plastic spools, 3'9. Postale 6d. 

SPECIAL OFFERS IN SPEAKERS 
Brand New 101n. Rola P.M. 3 ohms 
speaker 24'6. 12ín. Plessey 3 ohms 
P.M. speaker 321e. Post and ins. 2 6. 
21in. Plessey round speaker P.M. 3 
ohms 106. 4 /in. Plessey P.M. speaker 
3 ohms 14 9. Post and ins. 1 6. 

A COMPREHENSIVE STOCK OF 
TRANSISTOR COMPONENTS always in stock. 
Transistors Junction PNP Type. 
Red Spot 800 Kc. s Audio ... ... le - 
Blue Spot 1.6 Mc s Mixer ... ... 15 - Yellow'Green Audio ... ... ... 10 - Yellow Red 2.8 Mc s R.F. and T.F..... 21 - 

NEW CRYSTAL DIODES, 10d. each 
G.D.3 diodes, 2 6 each. O.A.71 diodes, 6/ each. 

COMPARE THESE PRICES-- 
Sub-miniature capacitors by well- 
known mfr. 
1 uF 18 v. ... 2/6 16 pF 12.5 v. 3 6 
1.6 pF6v. ... 2;6 25 uF6v. ... 3 6 
2.5 6 v . . 3 - fi uF25v. ... 36 
5 pF 12.5 v.... 3 - 32 pF 3v. ... 3 6 
8 till 6v. ... 3'6 25 pF25v. ... 3,6 

ALI, TELETRON AND REPAN('( 
AERIAL COMPONENTS IN STOCK 
Ivalek vari loopstick aerial for tran sistor circuit. 46. Ivalek inter -stage 5 -1 T x F for transistor circuit, 8:3. 

CONDENSER. SNIT'S 
NEW Sprague .05 mf. 500 v. ... each 

,. .25 mf. 350 v.... each 
.1 mf. 800 v. ... each 
sleeved ... ... doz. 

9.1 
13 
16 

15 - 

4 I' 3 11'Aí' ('ER.1\IR' S1VI'l'('lI 3 6 
Stand. 4 P 3 W 1 bank ... ... ... 2 6 4P3W2 .. ... ... 36 4P3W4 .. ... 

... 
... 46 

2 P 6 W 4 ,. ... ... ... 5- 
BRAND NEIV 0 -1 AMP tin. SC':1LE'. 
R.F. METER 
Thermo couple, 5,-. 
0 -300 v. A.C. 2!. -"ale. Moving iron meter, 25' -. Post 2.6. 
0 -1 M amp moving coil flush -mounting 
meter, 17,8. 
0 -100 amp 30 CPS 41in. meter, £2,10 -. 
0 -50 amp moving iron 6fn. meter, 
£3/10' -. Brand new and boxed. Post 
and packing 2,,6. 

1958 AMFM RADIOGRAM CHASSIS r- 

8-valve AM: FM chassis with printed 
circuit FM tuner section. " Illuminated 
dial, 4 waveband ; coverage 1,000 -2,000 
metres, 200 -550 metres, 15-50 - metres, 
88 -I00 Mc s. Dimensions 13in. x Sin:.k. bin. 
Fully guaranteed. Exceptional value - 
only £22 10.' -. Post and Ins., 7/6. 

RADIOGRAM f'I1.4SSISUPF,RHE 
' l' 

!Complete with miniature valves.' 
L. M. S wavebands'. P. up and extension/ 

I speaker rockets. Our price, £9110 -. 
Post and packing 7 6. 

OUR BRANI) NEW T.V. CONVERTER. 
2 VALVES 

With inter- 
nal cross- 
over filter. 
will operate 
with most 
T.V. sets. 
Easy to fit. 
14.19.8. 
Post and ins. 
2 B. 

75 -80 0111IS COAX CABLE 
Standard 75 ohms. Polythene insulated. 
7d. yd. 75 -80 ohms Coax Cable Polythene 
insulated specially for Band 3. 9d. Yd. 
Dozen yds. 8 6. 
ALL TYPES AiatIALS 
Cross -over filters and attcncr.tors foc 
T.V. stocked. 
SPECIAL 
OFFER 
0005 miniature 
win gang con- 

denser with tin 
ong spindle ty 
amous manu- 
acturer. e 9. 
Post 1 -. 

.0005 SINGLE TUNING CONDENSER This company is no longer one of the 4/9. Post 1 -. Elpreq Group, but for the convenience 
AIR SPACED 'IIZIlI TRIMMERS of customers we shall continue to stock 

most of their advertised lines. Pre -set and spindle types. 50 pF. 10 pF, 
15 pF. 20 pF, 25 pF, 50 pF, 75 pF. 2.- each. 11.1'. terms available to personal shop- Post 6d. pers. 

1Ieojroic S (FLEET ST.114 

Dept. E, 152 -3, FLEET STREET, LONDON, E.C.1 
Business Hours : Weekdays 9 -6. Saturdays 9 -1. 

Tel : FLEet 2833 
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\ 
41111 

FOR 

VALVES 
GUARANTEED ALL 

TESTED 
BEFORE DESPATCH 

AC'BPEN 
6'8 

AC Till 
34,9 

APT4 316 
AZ31 17 5 
(1BL3I 2414 
C'(:H31 24 4 
CL93 20.'2 
CY:4 17,5 
1).(F96 10 6 
DF96 10'6 
111196 104 
11L96 19'6 
111r70 8 6 
EA59 14 
E.4BC6 

10'- 
EAC9I 7 
E.íF49 10 0 
E1154 2 -- 

ER41 916 
EBC.,e 7 6 
ECR41 10 6 
EBF6n 10 6 
E8M89 181 
EBL:.I 24 4 
EBL3l 24 4 

Be('44 123 
]iCCR 1 10 "8 

WY+65 9'8 
ECF30 14 0 

EI. MB! 12 8 
EC'H21 24 4 
EC'H:35 10 6 
ECH42 10 8 
ECHBI 9 - 
ECU,. 13 6 
ECL82 12 6 
EF'22 86 
EVA 8'- 
EF37A 12 - 

EF39 8 8 
EF411 13 6 
EF4l 0 9 
EF42 11 
EF3n 4 .. 

EF54 6 - 
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EF86 12 8 
EM89 10 - 

EE:r! 88 
EL:,! 54 
EL33 20 2 
EL3a 27 10 
EL41 10 6 
EL42 12 - 

EL84 10 9 

EM34 10 8 
E1180 10 8 
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El:il 136 
Pt SG 168 

PEN 41111 
27 10 

l'ES25 5.- 
PEN II 

27,10 
15 

27'10 
PENI 7.- á 
l'IiN_ (1A 

4- 
PENA415 - 

1:7.49 9 l'1..8 27 10 
11211 19 III 11- 
E28) 8 9 111,62 9'6 
EZRL 1110 1'1.83 11 8 

}2y,00 8 - l'P'_:i 311 
E1148 2 PX`-1 128 
(1232 12 PYRO 9'- 
H30 pVxI 10 - 
HL23U0 8 6 PV62. 6 8 
K40N 9 l'183 10 - 
KF35 - 8 0 112314 20'11 
KK:32 23 41'2I 7 8 

KLL:p! 8 8 1116 27 10 
KT24 5 - 8 l9 18 d 
KT:33C 10 81'41 3 - 

KT:36 2710 BP61 3 
' 

KT.iS 12 6 8P220 an 
ETON 15 - 'I' l l 24 4 
KTlV63 7 6 TH'! 9 - 

KTZ31 8 8 T1-1::11C 8' 
ME91 7 8 TI`!3 87 10 
MH/ 7a I:IO 108 
MH4l 71 l.2" 8 - 
N37 181 114 126 
N78 12 6 1 

:17 2710 
OZI 5 3 I4.: l5- 
P6l 3 8 17 5 

FCC'81 30 - 
C.11l4 11,10 
l' 80I al'4 

PCP811 13 8 LAUCBn 
P('F89 124 10 6 
IY'1,62 14 6 I!:4P.12 10 8 
Pche:: 14 8- 1"641 9 8 
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103 LEEDS TERRACE 

WINTOUN STREET 

FIRST -CLASS 
TELEVISION and 
RADIO COURSES . . 

GET A CERTIFICATE! 
After brief, intensely interesting study 
-undertaken at home in your spare 
time -YOU can secure your pro- 
fessional qualification or learn 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.I.R.E., City and Guilds 
Final Radio, P.M.G. Radio 
Amateurs' Exams., Gen. Cert. 
of Educ., London B.Sc. (Eng.), 
A.M.I.P.E., A.M.I.Mech.E., 
Draughtsmanship (all branches), 
etc., together with particulars of 

our remarkable Guarantee of 

SUCCESS OR NO FEE 
Write now for your copy of this 
invaluable publication- It may well 
prove to be the turning point in your 

Career. 
FOUNDED 1885 -OVER 

150,000 SUCCESSES 

NATIONAL INSTITUTE OF 
ENGINEERING 

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

TERMS : Cash with order or C.O.D. Postage and Packing 
charges extra, as follows : Orders value 101- add 11- ; 201 - 

add 1/6 ; 40;- add 2,- ; E5 add 31- unless otherwise stated. 
Minimum C.O.D. fee and postage 3! -- All single valves postage 
6d. Personal shoppers Monday- Friday 9 a.m. to 5 p.m. 
Saturdays 10 a.m. to I p.m. 

16.18./. - e.T,rl. -h 91.. :hrlal.ILLS 
Band I (B.B.C.) Telescopic 
loft, 191. External S 
Dipole, 2613. Band 3 
(LT.V.) 3 element loft 
array, 24 -.5 element. 32'8. 

xternal wall mounting 
3 element. 3319. 5 element, 
4113. Combined (BBC - 
ITV). Loft 1 +3 element, 
411. f1 -5 element. 48'9. 
External wall mounting 
1- 3 element. 58!3. 1 5 

element, 8319. Room - aerial. 12'9. Band 2 (F.M.) 
Loft "H. 28' -. 3 element, 

52'8. 4 element, 56 3. P.P. 216. Co-axtal, 
3d. yd. Co -axial plugs, l'3. State channel 
'.ehen ordering. C.W.O. or C.O.D. S.A.E. 
for price list. 

K.V.A. ELECTRONICS (Dept. 1 l ) 

189. Kent House Road, Beckenham, 
Kent. SYD. 2483. 

ALUMINIUM, LIGHT ALLOYS, 

BRASS, COPPER, BRONZE, 

IN ROD, BAR, SHEET, TUBE, STRIP 

WIRE, ANGLE, CHANNEL, TEE 

3008 STANDARD STOCK SIZES 

H. ROLLET & CO., LTD. 
6, CHESHAM PLACE, LONDON, S.W.I 

SLOane 3463 

Works : 

36, ROSEBERY AVE., LONDON, E.C.1. 

Branches at Liverpool, Manchester, 
Birmingham, Leeds. 

" No Quantity too Small " 

TRANSFORMERS ? 

CONTACT forre5St FIRST! 
Rewinding and manufacture of all types 
for Television Radio and Electronic 

Application. 
FORREST (TRANSFORMERS) LTD., 

Shirley, Solihull, Warwickshire. 
Phone : SHI. 2483. Est. 34 years. 

of 
Radio and Television components 

available on request to 

J. T. FILMER 
82, Dartford Road, Dartford. 

Te'.: Dartford 1007 

RES/CAP. BRIDGE 3 &! 2,- 
Checks all types of resistors and 

condensers. 
Easy to Build Up Easy to Use 

READY CALIBRATED 
Stamp for details of this and other kits. 

RADIO MAIL (Dept. O) 
Raleigh Mews, Raleigh Street, Nottingham 

RADIO AND TELEVISION 
COMPONENTS 

WC operate a prompt and efficient 
MAIL ORDER Service, 

3d. stamp (only) for Lists. 

JAMES H. MARTIN & CO. 
Dept. PT.. 

FINSTUWAITE. NESt BY-BRIDGE, 
ULVEItSTON. LANCS. 
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AM/ 1 % .i _ i r- /1I1M II VI II l 41MMIIM MI II -MI IM I J--- -i-/--II-, /MI -AMINE" --w.MI liJr.- 
n'hilst t e are a/wai s plea.sed to assist renders with 

their technical rlijjicultes, we regret shot we are unable 
to' supply diagrams or provide irutructicrts ¡Or modi /ring 
surplus equipment. Il 'e cannot .supply alternative details 
for constructional articles which appear in these pages. 
WE CANNOT UNDERTAKE TO ANSWER QUERIES 
OVER THE TELEPHONE. The coupon front p. 501 
must be attached to all Queries, and if a pastal 
reply is required a stomped and addressed envelope 
must be enclosed. 

FERRANTI 17T4 
The picture often flickers as though it were 

about to move up. I have cut this down lo a 
minimum by increasing the " height," and also 
juggling N4 ilk the vertical hold (increasing the 
heigh? of the picture still more).- The flicker 
itself seems to lengthen the picture momentarily, 
then it reverts to its usual size. On first switching 
on the picture -is distorted until a " thick black 
bar " moves slowly across from right to left, 
when the picture becomes normal. -M. Coup 
(Hull). 

You should check the ECL80 valve mounted 
on the rear right side of the main chassis. This 
should not be confused with the sound output 
ECL80 with which it may be interchanged. If 
there is no improvement suspect the frame 
blocking oscillator transformer. - 

BUSH TUG24 
On switching the set on it takes five minutes 

for the picture to come into focus. Is this normal 
or is there a fault which you . can name? On 
examining lest card C the edges of all the vertical 
lines, black and white, are ragged no matter what 
is the position of the horizontal hold control. 
What can cure this? It should be stated that the 
overall gain of the receiver is low since the con- 
trast control needs to be at maximum all the time. 
-T. D. Weston (Stoke -on- Trent). 

You should change the PL30 valve and then if 
necessary check the EF91 valves on the lower 
chassis. If the raggedness remains, check the 
aerial and feeder connections, also the knob 
adjustment to the right of the aerial terminals. 

MASTERADIO TE7T/3 
The picture faded out leaving a white line 

across the screen, which soon disappeared leaving 
a blank screen. No EHT. I treated a short to 
earth on the lead from the frame transformer 
to the anode of frame amplifier valve, causing 

the 4.7 KU resistor to burn out. I replaced this 
and EHT has returned but the raster has cramped 
lines at the bottom of the screen and widely 
spaced at the top. Also there is a hissing noise 
from the EHT connection on the tube and a 
purple discharge from the connector on the tube 
for about in. all round to the tube itself where 
the rap it joined on Also there are only 90 
volts on grid 2 of the tube pin 10. Do you 
think any damage has been caused to the line 
and frame transformers, causing this ? -E. F. 
Turner (Leeds). 

You should apply a coating of silicone grease 
round the area where the discharge is taking 
place. The I2BH7 frame output valve should be 
tested. 

FERGUSON MODEL 984T 
The set lias been giving a perfect picture but 

has now started giving trouble. Although a 
fairly good picture is obtainable, it is now im- 
possible to get a picture which will show details 
clearly. If the contrast control is increased the 
picture shows loss of detail in the whites together 
with what appear to be shiny patches. I altered 
the interference limiter from low to medium but 
it made no difference except to start a loud hum 
so I replaced it in original position. As I have 
not got a service sheet I should be obliged if 
from this meagre description you could possibly 
tell me where to look for the fault ? -H. 
Bullimore( East Grinstead). - 

The symptoms described definitely indicate a 
tube which is failing. This is the Mullard 
MW36 -24 picture tube. 

PHILIPS TUNER No. 423 
I should be much obliged if you could help on 

the following points: (I) What is the I.F. output 
of this tuner and can it be adapted to my set 
which is sound 23.25 Mc /s and vision 19.75 Mc /s? 
(2) What is the best method of connecting it to 
my set which has a series coil from ECC81 mixer 
to grid of 1st I.F. valve via a 47 pF ? -R. H. 
Wacrey (Liverpool). 

The I.F. output of the tuner is 8 -12 Mc /s.. 
therefore considerable modification will be neces- 
sary to adapt it to your receiver. The oscillator 
coils will have to have some two turns removed 
and the output I.F. about four. If the modifica- 
tion can be effected, input to mixer valve, across 
cathode bias resistor, removing grid coupling 
capacitor. or tuned circuit. rendering oscillator 
section inoperative. 

DYNATRON TV3OCM 
Since the turret tuner was found to be faulty 

and replaced by my Dynatron dealer under the 
guarantee, I find that there appears to be more 
" white after black " effect on the picture quality 
than there was when the <.et was new. My 
Dynatron dealer has since trimmed up the turret 
tuner exactly to the details given in the Dyna- 
tron service instruction manual, yet the picture 
quality still suffers, in my opinion, from too much 
" white after black." It seems that if the turret 
is trimmed to reduce the effect to a minimum on 

www.americanradiohistory.com

www.americanradiohistory.com


498 PRACTICAL 

I.T.A. picture, then when switching to the BBC 
channel the " white after black " is much more 
pronounced here. On test card a thick white 
line following the black can be easily seen several 
yards away and also " black after white" on the 
gratings. On the other hand, if the BBC picture 
is trimmed for minimum " white after black," 
then the H.T.A. picture is badly affected. -I. 
Clarke (Worcester). 

The symptoms suggest that the receiver I.E. 
circuits need retuning. The black after white 
effect is typical of incorrect I.F. alignment. but 
at the same time the effect may be promoted 
by a component in the vision detector or video 
amplifier stage changing value. 

PHILIPS 663A 
When the set is switched on at first the frame 

is fully scanned with good linearity, but after 
about 15 minutes this shrinks just as though it 
had been turned down deliberately and does 
not go gradually. The height control will com- 
press the raster further but the shape remains 
unaltered. I have got the circuit and have changed 
the following components without any improve- 
ment: ECH35 and EL33 valves, C103 10,000 pF, 
C104 32,000 pF, C105 .47 and 1146 1.8 meg. 
I can only suspect now the scanning coils them- 
selves owing to the raster shape due to shorted 
turns, but there is no excessive warming up. The 
focus remains good and the picture remains 
locked. -C. Frankland (Kempston). 

We would advise you to check R107 and C106. 
the latter being effectively in series with the 
scanning coils and having a value of 47 µF. It 
is an upstanding can type electrolytic on top of 
the chassis: the can is isolated with an insulated 
band. 

BUSH TV36C 
I have a lack of width of about lin. each side 

and if 1 increase the brightness the picture will 
fill the screen, but then go right off; also very 
blurred and lack of brightness. If I reduce bright- 
ness the picture will return with lack of width. - 
W. J. Bartlett (Cardiff). 

You should check the left side valves. PL81. 
PY8I and PY82. 

EKCOVISION TC208 
I have a frame timebase fault. The picture has 

narrowed down to a horizontal line approximately 
sin. in width. 1 have had the valves 20L1 and 
10P13 tested and found O.K. I have no service 
sheet, and therefore ask you to help in the 
correction of this fault. Could you suggest as 
to what other components might be the cause 
of this breakdown? Also could you describe 
where to find the suspect components, as I am 
not certain as to the placing on the chassis. - 
Robert V. Hignett (Liverpool). 

First of all ascertain if the height and linearity 
controls have any effect on the size of the frame 
scan. If they do it is reasonable to assume that 
the output (10P13) stage is in order. To check 
the oscillator stage. measure the voltage on the 
grid of the frame half of the 20L1. If oscillating 
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this will be negative, but if faulty positive. The 
most likely cause of no oscillations is a faulty 
frame oscillator transformer, which may read all 
right cold. This is located on top of the chassis 
next to the plug carrying the wires to the 
scancoils. 

BUSH TV24 
All normal except line scan which shows the 

picture with a bright centre and overlapped in a 
very peculiar way. Also it only syncs with control 
hard anticlockwise whereas normally it syncs with 
control at centre of travel. Checks made: PL38, 
line amplifier, O.K.; CL80, sync separator and 
line oscillator, O.K.; P 30, rectifier and efficiency 
diode, O.K.; TCI, line drive adjusted; resistors 
connected with above valves checked, O.K.: 
capacitors checked for leaks, O.K.; resistance of 
line o/p transformer windings checked, O.K.; 
deflector coil resistance checked, O.K. Not 
checked: Tube; EY51; EHT voltage; capacitors 
for capacitance. Fault developed: for a few 
hours it was difficult to keep line in sync until 
over a period of about three minutes picture 
became as described. Suspect faulty line o/p 
transformer for shorted turns, although this does 
not appear to show on resistance check using 
Avo 7. -G. F. Handley (Lowestoft). 

The fault suggests that the line hold control 
itself is open circuited at one end of the track. 
Reversing the connections may cure the trouble. 
The 820 KSt resistor connected to pin 1 of ECL80 
is also suspect, but as you say the line output 
transformer is undoubtedly to be suspected. 

ULTRA VT917 
The picture is breaking up and looks the saine 

as when the set is off tune or the line hold 
control is slights out of adjustment. On remov- 
ing the aerial or switching to an alternative 
channel I get an irregular white pattern on the 
screen and a faint varying note on the sound. 
On a steady signal (test card) the black compo- 
nents of the picture seem to be jumping about a 
quarter of an inch to the right and then back 
again. -Frank V. Greenleaves (Wigan). 

From your description we would say that you 
have a noisy valve in the turret tuner or common 
I.F. stage and you may be able to locate the 
faulty stage by a disturbance test using an 
insulated probe. The common I.F. stage is the 
IOFI nearest the voltage adjustment resistor. If 
the brightness varies with the jumping you should 
also look at the A.G.C. circuit and check the 
tube for heater -cathode leakage. 

EKCO TC 162N 
The picture is very fuzzy and figures are pulled 

to the right, or should I say parts of the figures, 
for instance, the mouth of a person is stretched 
out, the hair appears to flow away from the 
head, the eyes are in many cases black and pulled. 
1 am using a converter on the set and these con- 
ditions apply to both BBC and I.T.A. May I 

add that these conditions also apply when the 
converter is removed entirely and the aerial is 

(Continued on page 501) 
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NOTICES 

Practical Television Classified Advertisements 499 

THE MANAGING DIRECTOR of Nor- 
thern Radio and Television Ltd., of 
Doncaster, announces that his is the 
only company registered in this 
name, and this Company is not con- 
nected in an' way with any person 
or persons trading in a similar 
name in any other district, and will 
not be responsible for any liabilities 
incurred by any such persons. 

SETS & COMPONENTS 

LOUDSPEAKERS repaired promptly. 
MODEL - LOUDSPEAKER SERVICE. 
Bullington Rd.. Oxford. 

TELEVISION TUBES, high quality, 
re- claimed, as supplied to the trade 
throughout the British Isles. Mullard 
14in.. £5, 17in. £7; guaranteed for 
6 months. 'Other makes, 14ín.: 15ín., 
£5; ,17in. £6 , guaranteed 3 months. 
12in: Tubes. £6, but enquire first. 
C.W.O. or 'pro -forma: Carr: and ins. 
15/ -. TELETUBES. 34 and 18. Market 
Parade, Rye Lane, Peckham, London, 
S.E.15 lopp. P.O.I. (Phone: New 
Cross 4551.) 

5- CHANNEL TELEVISIONS : 12ín. 
screen Ferguson 988, Ekco 161. etc., 
£22 each. A good selection of '..12in. 
T /Vs (London). 1005/ condition. 
from £12: 9!n. from £7, also 12in. 
T /Vs. slight faults, from -£5; 9in. 
front £3. TYLER TELEVISION. 63. 
Lee High . Rd., Lewisham, S.E.I3. 
(LEE 5979., 

12IN. T.V., out of order. £5; working 
O.K., £10; 12in.. 5- channel, £15; 14in. 
from £18. Auto /Radiograms from 
£15. Callers only. JOHN GILBERT 
TELEVISION SHE 84411, lB, Shep- 
herd's Bush Rd., London, W.6. 

T.V. TUBES as new. revacuumed; 
all stakes: 6 months' straight guara- 
antee: 12in. £5, 14in. £5110/ -, 17in. 
£7110/ -; carriage and insurance 12/6. 
U.K. Free delivery Greater London. 
VIDIO REPLACEMENT CO.. Hales 
St.. Deptford High St., London. 
S.E.8. (Tideway 4506.) 

TECHNICAL TRADING CO. 
* * * * * 

GUARANTEED T.V. TUBES! 
(ILY EQUIPMI:N 1; 

121n. (MW31 -74, 3,31. etc.) £5. 5.0 
141n. (MW36 -24, CRM141. etc.) £4.10.0 
17in. (MW43 -64, 4115, ct £6.10.0 
17in. (CRM171 only) .. £6. 0.0 
'All guaranteedemont i, parr. & ins. 12'6, 

STAAR GALAXY 
4 SPEED CHANGERS 
This is Ilse Rarer Model with the 

LATEST ACOS GP6S 
Lightweight Turnovc r Sapphire Head. 
Takes 10 Records of any size. Cream 
and Chrome streamlined finish. Finger - 
(ap control '1 isted 512 16 

THIS YEAR'S BARGAIN 

E3-19-6! 
(Post 3; -) 

S.A.E. FREE LIST 40) ANIA /.ING 
SNIPS (NCI,' 111Ni: TICE 3005'1' ('ONl- 
PETITINI. I t I I J'1' IN THE tot NIB). 

10,000 OTHER BARGAINS AND TELE 
VISION SETS ÁT:- 
350,352 FRA,TON RD., PORTSMOUTH 

RATES: 4/- per line or part 
thereof, average live gords to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisements must be prepaid 
and addressed to Advertisement 
Manager, "Practical Television," 
Tower House, Southampton St., 
Strand, London, W.C.2. 

GET FULL VALUE from your 'IV set 
Conversion is simple with the RRA( HEAD 
12- ('IIANNEL TURRET TUNER. In stock 
for ANT AREA. State Channels, set make 
and model No. 66.19.6, postins. 26. The 
RADAR KILOVOLI'ER. Range 3 -30 kV. 
Measures E.H.T. volts. £3.17.6. post ins. 
2/6. The TRII'LETONE 4 WATT AMPLI- 
FIER, opt ut 4.5, watts. size 8' x 4' x 4t' 
high, 200í2M v. A.C. 66.19.6. Carriage ins. 
6 6. 

I'ESTII'.AY RADIO 
5 Westward Way, Harrow, Middx. 

RECLAIMED TUBES, 12in., 14in.. 
17in.. all at £5 each, guaranteed' 
100 (5 channel; T.V. Ekco 161, 
Ferguson 988. £15 each. C. 
EDWARDS. 1070, Harrow Rd. 
(Phone: LADbroke 1734.) 

TELEVISION, GENUINE RECEIVERS. 
Under contract to clear 1.500 re- 
gardless of cost. 12in., £6 to 
9in., £2 to £5. Trade cnquir,c< 
invited. . These sets are London 
Channel table models, and absolute 
Bargains. GREEN. 4, Henderson 
Rd., Portsmouth. (Phone: 32972.1 

DIPOLE INSULATORS, lin. boom. 
)in. elements, suitable T.V. or F.M. 
Dipoles, 5/ -. P.O. with order, 
C. & H., 2a, Mona Street, Liver- 
pool. 7. 

ELECTRADIO, Co -ax. low loss, 9d. 
yd.; Plugs. Sockets, 1/- each. Multi - 
core Solder, 216 per packet. ' Stir- 
ling Band III Converter, all chan- 
nels, 6 gns., post free. 18, Broad - 
lands Av., Keynsham. Som. 

UNREPEATABLE OFFER.-12in., 5- 
channel T.V., £15; 14in., £22; gocce 
working order. C. EDWARDS. 1070. 
Harrow Rd., London. N.W.10. 
(Phone: LADbroke 1734.) 

T.V. TUBES, £3/10/- each; carriage 
paid; good pictures. C14BM, C14FM. 
Emiscope 4/14, MW 36/24, MW 
36.23, G.E.C. 7201A. Ferranti 14/4, 
CRM 15213, CRM 153, MW 31/16. 
BRADLEY. 6, Beadon Ave , Water.00, 
Huddersfield. 

CATHODE RAY TUBES, ex- chassis. 
picture- tested, 3 months' guarantee. 
Mullard, Mazda, Brimar. etc., 9in., 
12in.. 14in., 15in., £3110].; 17in., £4; 
carriage and insurance. 15/ -. S.C.L.. 
77, Cranleigh Rd., Bournemouth. 

TELEVISIONS. 9in. models, £7110. -; 
12in. models. £13/101 -; 12ín. 5- Channel 
mode:s, £19/10/- each; all working: 
carriage paid. Send for list. 
TOMLINS. 127, Brockley Rise. Forest 
Hill, S.E.23. FOR 5497.1 

GUARANTEED TELEVISION. 12ií1. 
5- Channel models; first -crass picture. 
£26 each. carriage paid. T H E 
GRAMOPHONE SHOP. 19Il, Brock- 
ley Rise. London, S.E.23. 

TELEVISIONS, some faulty or need- 
ing tubes, all cheap. WILKINSON'S. 
146. Goldhawk Rd.. W.12. SHE 
4379.) Callers only. 

TELEVISIONS ? Not working sets: 
from 9in., £2; 12in., £3/10! -; 14in.. 
£10/10/.. Working: 9in.. £6; 12in.. 
£10; 14in., £15. RELYON RADIO, 7, 
Barnsbury Rd., N.1. (Near " Angel.") 

CATHODE RAY TUBES used but in 
good working order, with three 
months' written guarantee. I2in. to 
17in. Mazda, Mullard and Equivalent 
types only. at £4/10/ -, plus 12/6 
for carriage and insurance. En- 
quiries and orders to BHP DISTRI- 
BUTORS (LONDON) LTD., 379. 
Staines Rd..- Hounslow, Middlesex. 
(Tel.: HOU. 5144.) Our terms are 
c.w.o, or c.o.d. 
R.F. UNITS. Types 27 or 26, 18 / -; 
25, 9/.; 24, 11/ -; brand new: post 
3'6. E.W.S. CO.. 69, Church Rd., 
Moseley, Birmingham, 13. 

AMAZING OFFER. -Originally £40 
£100 each. Ekco, Pye, H.M.V., 
Marconi, Philips, Murphy, ele.. 
9 /l0in. Televisions, complete, not 
working. 50!- each; carriage paid: 
immediate dispatch. 12in . £515 / -; 
15in.. £9; Philips 17in. Projection 
Televisions, £9,151-. TOMLINS, 127, 
Brockley Rise, London, S.E.23. 

ASSIST -U- AERIAL KITS, contain- 
ing : Insulator and cap for lin. 
boons lin. elements. 20 gin. end 
plugs, 2 lin. end plugs, 2 +in. Grom- 
mets suitable for construction of 
Banta II or III ' aerials, 6/6, com- 
plete. Send P.O. with order. 
ROBERT MOSS LTD., 35, Banbury 
Read. Kidlingten, Oxford. 
R1155B. Good condition, fully 
va:ved; tested. with " N " drive; 
handbook supplied, £7/10/- (rail 
10 / -1. Power Unit, 301: Input 200/ 
250v. Outputs; 250v. 75 mA; 24v. lA 
D.C. and 6.3v. 3A, A.C. New, cased. 
with plugs, OSI- ip.p. 3/6). I.F. 
Strip' 373. new, with valves, 42i6. 
Brand new R.F.26, 25/ (post 3/ -); 
R.F.27, good cond., 20/ -. Metal Rec- 
tifiers: 12v. 'A: bridge, 2/8; 270v. 
80 mA., H.W.. 5/ -; 240v. 100 mA., 
4,,-; 350v. 89 mA., 8/ -; 12v. 4A., 
Bridge, 17!6; 240v. 30 mA., 3/0; 
1,000v. 30 mA.. 7/6. Test Meters, 
new, 4 x 4 x 21in. Read 1.5 and 3v., 
60 mA. and 5k11 , 12/8. TS347 con- 
tains 10 mA, 3.-fin. meter. res., etc., 
8/6. Meters, contain 2 separate 
micro -amp. movements and 2 neons. 
new, 7/6. Cross -over needle IL /R;, 
100 pA each section; good condition. 
8,6 (post 2 / -I. Box with 6.3v.. 3A. 
CT fil. trans., 4 panel fuses and 2 
toggles, 10/6 Ip.p. 3/6). Speakers, 
Sin. Rola, in small cabinet, 25/ -. 
Suppressors, radio interference (AM). 
10A, rated, 516. Receiver, 160' 
190 Mc /s. ( W8931.1. 10 valves, new, 
15/- Irail 7/61; ditto, with mains 
power pack, 50/- (rail 10' -1. List 
and enquiries: S.A.E. please! Terms. 
c.w.o., postage extra. Immediate 
despatch. W. A. BENSON (P.T.), 
136. Rathbone Road, Liverpool, 15. 

TELEVISION TUBES. Only the vers 
best reconditioned Tubes supplied 
6 -month unconditional guarantee 
12ín. and 14in.. all makes, £5/101 -, 
15in.. £6/101-; 17in., £7/10/ -. Car- 
riage and insurance 10/- extra. 
C.W.O. MIDLAND TUBES LTD.. 37, 
George St.. Manchester, 1. 

BRAND NEW ex -Navy Oscilloscopes, 
with internal 230v. power pack, 
using the 97 tube. Very small mod. 
required; repeat very small mod. 
required. No cutting. hacking or 
any extra components required. 
Limited quantity only. Send 6d. 
for full mod. details. we will reserve 
a 'Scope for I0 days after your 
enquiry. .Price, inc. carriage, £5/15/.. 
You cannot afford to miss this super 
snip. Check with your friends who 
purchased one through our ad. in 

P.W." These are the goods. 
Brand ne- and in maker's carton. 
Limited quantity- only, so hurry 
for that Mod. booklet. DIGGINS. 
129 -133. Radnor St.. Hulme, Man- 
chester, 15. (MOS. 2419.) 

(Continued overleaf) 
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MAKE YOUR AERIALS with our 
fully machined parts. Examples: 
Band 1. " He' complete with lashings. 
for S3 /10 / -: 5 Element, Band 3, with 
folded dipole, mast and clamp for 
45/-. Get further details from our 
illustrated lists and data on all 
aerials, sent for 1 / -. P.O. Trade 
supplied., SXYLINE WORKS. Burn - 
sall Rd.. Coventry. (Tel.: 60418.1 

VALVES from 1/6. Radio. T.V. Com- 
ponents, low prices. Lists 3d. J. 
PALMER, 32. Nessden lane. N.W..10. 

TELEVISION TUBES 
Factory Reconditioned T.V. Tubes. 
III- per inch. Guaranteed six months. 
3 -day service. I0/- each offered for 
Old Millard Tubes. 

CATHODE RAY TUBE SERVICE 
35 Broomwood Rd., St. Paul's Cray 

Orpington 21295 

SERVICE SHEETS 

SERVICE MANUALS /SHEETS Te:,' 
Radio for hire. Sale and wanted. 
Mixed Manuals and Sheets, 12 for 
10/.' s.a.e. enquiries. W. J. GILBERT 
(P.T.I, 24, Frithville Gdns., London. 
W.12. 

SERVICE SHEETS for sale and hire. 
Radio /T.V.; s.a.e. enquiries. J. 
PALMER. 32, Neasden Lane. N.W.10. 

SERVICE SHEETS. Radio /T.V., sale 
and hire; s.a.e. for Equipment and 
Components list. SULTAN RADIO. 
11. Old Bond St., London, W.I. 

SERVICE SHEETS, Radio. T.V.. 
5.000 models. Lists 1/ -. S.A.E. 
enquiries. TELRAY, 11, Maudland 
Bk.. Preston. 

FOR SALE 

TELEVISION BARGAINS: 9in., Been 
working. £71101 -; Olin., £37110! -; 
new 17in. Sets, 59 gns. Aerials and 
Co -ax. cheap. CLAYTON'S, of 
Church St., Chalvey, Slough. 

HOW TO USE ex -Gov. Lenses and 
Prisms. Nos. 1 and 2, 2/6 ea. Ver- 
tical Enlarger Plans for 35mm. to 
24in. sq., 3/6 ea. Optical Conden- 
sers and Achromatic Lens to suit, 
33/-. Lists s.a.e. H. W. ENGLISH. 
Rayleigh Road. Hutton. Essex. 

" MAINS" FROM 12v, BATTERY. - 
Brand new American Dynamotor 
Unit in beautiful black crackle 
case. Weighs about 381b., but neat 
and compact. Thousands of uses, no 
conversion required. In seconds 
makes marvellous, powerful 200 
250 A.C. /D.C. electric motor, elec- 
tric fan, dynamotor (gives 250 volts 
at about 100 watts from 12 -volt car 
battery), runs mains radio. bulbs, 
etc. Makes ideal rotary trans- 
former. battery charger. etc. Con- 
tinuous duty, quiet running, doesn't 
overheat; worth £25 -our price 80 / -, 
with instructions; carriage paid. 
Satisfaction guaranteed. Send re- 
mittance with order. Dept. 8. SCIEN- 
TIFIC PRODUCTS. Manor- Works. 
Cleveleys, Blackpool. 

VALVE CARTONS. -We can supply 
from 12 to 100,000 off the shelf. 
Plain white or printed. Miniatures. 
10 / -; " G.T.s," 12/ -; " Gs." 14/- per 
100, plus 2/- postage. Also printing 
done to your special requirements; 
quotations gladly given. .1. & A. 
BOXMAKERS, 75a, Goodwin St.. ' _ adf or d. 1. 

FOR SALE. AVO Electronic Test 
Meter. perfect, £27; as advertised at 
£40. LAYTON, 24, Clarendon Rd., 
Eccles. 
SUPERTONIC SUNLAMPS, listed 
£7'10.' -, 80 /.. S.A.E. SCIENTIFIC 
PRODUCTS CO., Cleveleys, Lancs. 
TELEVISIONS. Clearance of 12in. 
B.B.C. sets all in good order, £12 
each: carriage extra. Callers pre- 
ferred. Many others. C.C.W., 12. 
Dockhead, S.E.1. (BER. 3756.1 

EVERYTHING FOR THE AMATEUR. 
-Write for our new List catering for 
Home Engineers, Hi -Fi Fans, Tape 
Recording Fans, etc.. etc. Probably 
the most comprehensive in the trade. 
Price 1/ -. R.H.S., 155, Swan Arcade. 
Bradford, 1. 

WANTED 
ALL TYPES OF VALVES REQUIRED 
for cash. State quantity and con- 
dition. RADIO FACILITIES LTD.. 
33. Chalcot Road, N.W.1. (PRlmrose 
9090.1 

VALVES WANTED, ECL80, EY51. 
EY36. PL81, PCF80, and all Miniature 
Types, U25, 10C1, 10C2 10F3. etc. 
SZG, 6K80, 6V6G, brand new only; 
prompt cash by return. R.H.S., 155, 
Swan Arcade, Bradford, 1. 

WANTED, used Cathode Ray T/V 
Tube, type 65K/2, Box No. 8, c/o 
PRACTICAL TELEVISION. 

ANYBODY got Blue -print of. or 
know how to build, Metal Detector. 
or would purchase secondhand 
Detector. BoT No. 9. c/o PRACTICAL 
TE LE C T'TOT. 

SITUATIONS VACANT 

RADIO (METEOROLOGICAL) Tech- 
nicians required by Meteorological 
Office. Qualifications: Basic know- 
ledge of radio and radar and ex- 
perience in maintenance /operation 
of radar equipment including oscillo- 
scopes. Successful applicants serve 
in United Kingdom and overseas. 
Commencing London salary £800 at 
age 25 or over, rising annually to 
£705 subject to deductions for each 
year below age 25, Provincial salary 
£28 to £30 lower. Overtime, night 
duty allowance. etc. Apply at any 
EMPLOYMENT EXCHANGE, quoting 
King's Cross 2468/066/.99. 

AEROPLANE AND ARMAMENT 
EXPERIMENTAL. ESTABLISHMENT 

BOSCOMBE DOWN 
requires 

SKILLED men to serve as :- 
INSTRUMENT and ELECTRICAL, 

CRAFTSMEN for laboratory and aircraft 
installations work. 

RADIO'RADAR and ELECTRONIC 
CRAFTSMEN for fitting and mainten- 
ance of aircraft and ground installations. 

AIRFRAME and ENGINE FITTERS 
for aircraft servicing and fitting of special 
equipment. 

FITTER!ARMOURERS for aircraft ser- 
vicing and fitting of special equipment. 

INSTRUMENT MAKERS and PRE- 
CISION MACHINISTS, 

Rate of pay for 44 hour 5 day week 192 4 plus 
10:'- merit lead or 1024 plus 38 - merit lead 
according to experience. Prospects of re- 
assessment of rate within three months, 
any increase back -dated to date of entry. 
MERIT LEAD CAN RISE TO 70 -. TWO 
WEEKS (88 hours) PAID ANNUAL LEAVE. 
PAID SICK LEAVE SCHEME. HOSTEL 
ACCOMMODATION AVAILABLE for 
SINGLE or UNACCOMPANIED APPLI- 
CANTS. 
Apply giving details of apprenticeship and 
experience to Air Commodore (Civil Admini- 
stration Officer), (PTS. A. & A.E.E., Bos- 
combe Down, Amesbury, Wiltshire. 

AGENTS REQUIRED to sell I.T.V. 
Converters. Aerials, etc., s.a.e. for 
details. G. A. STRANGE. N. Wrax- 
all, Chippenham, Wilts. 

EDUCATIONAL 

A.M.I.P.R.E.-For details of suitable 
study courses (only a limited number 
of students accepted, send for free 
Syllabus of Instructional Text, 
I.P.R.E. Conditions of membership 
booklet 1/ -, "The Practical Radio 
Engineer," journal, sample copy. 
2/3; 6.000 alignment peaks for 
Superhets 61 -. All post free from 
SECRETARY, I.P.R.E., 20, Fairfield 
Road, London, N.B. 

FREE 1 Brochure giving details of 
Horne 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.I.R.E., City and Guilds, 
R.T.E.B. and other Professional 
examinations. Train with college 
operated by Britain's largest Elec- 
tronics organisation. Moderate fees. 
Write to E.M.I. INSTITUTES, Dept. 
PT28. London, W.4. 

BUILD YOUR OWN T/V and learn 
about its operation, maintenance and 
servicing. Qualified engineer -tutor 
available while you are learning and 
building. Free Brochure from E.M.L 
INSTITUTES, Dept. PT58. London, 
W.4. (Associated with H.M.V.1 

LEARN IT as you do it -we provide 
practical equipment combined with 
instruction in Radio, Television. 
Electricity. Mechanics, Chemistry, 
Photography, etc. Write for full 
details to E.M.I. INSTITUTES, Dept. 
PT47, London, W.4. 

Alrspaeed Coaxial Cable, 75/80 ohms, 
new, 9d. per yd., 70'- per 100 yds. 
Meters. 500 mlcroamps, F.S.D. marked, 
15'600 v., gin. dial, 15; -. l'itro All- In-One Meter, 0/6/240v., 0130 
m'a. and circuit test. 32'6. 
Lm -Trap Magnets, 5' -. Chrome car aerial, 
37,6. 
Sapphire Spins Replacement Needles, 
Standard or L.P. All types at 6/- including : 

T.C.9, HGP37, HGP59, Studio "0," TCB, etc. 
Please state cartridge number when order- 
ing or enquiring. We will give your head 
the " Needle." Postage 3d. 
Television Aerials. Band III, 3- element, 
28'6 ; -5- element, 39i6 ; 8- element. 58/6 : Band I Single Dipole, 32'6 ; H," 77'6. 
Also we carry huge stocks of all types. Why 
not send S.A.E. to us with your enquiry and 
we will answer by return. 
Television Tables. Walnut finish, 201n. x 
201n. x 24ín. high. Packed flat in carton, 
only four wing nuts to assemble. 7216. 
Television Condensers. 100 mfd. 450v., 
6'6 : 64 127 275 v., 13'6. 
Crossover Boxes for T.V., 19, -. Coaxial 
Plugs. 1 -. 

GUARANTEED VALVES 
OZ4 5'- 
IA5 31- 
11145 2/6 
2X2 31- 
3D6 2r6 

5Z4 9/6 
6AQ5 8/6 
6AT6 8'- 
6BG6G 

3CDSG 

19BG6G4 $ 
21'6 

6BW8 8'6 
6BBG 5'6 
6U7 6'- 
E1391 
ECM) 

.128 

ECL82 
12/6 

EF85 8/6 
EF96 10/6 
EL84 10/- 
PCC84 

12/6 
35Z4G 10'8 ECF82 
1625 811 11'6 
UBC4I 8/- 6X4 8 - 

UCH42 8/6 
ÚL41 10 - 
DH76 9:- 
6SL7GT 

6SN7GT8 

MAIL ORDER ONLY -NO CALLERS. 
Terms : C.W.O. or C.O.D. Minimum C.O.D. 
charge, 3/6. Postage and Packing per valve. 
6d. Other items : under. £2, IT : under 
£4. 2' -. All aerials. 2'6 carriage. Aerials 
cannot be sent C.O.D. 

ELECTRO- SERVICES & Co. 
221 BATTERSEA PARK ROAD 
LONDON, S.W.11. MAC i153 
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plugged direct into the set. Also a hum has 
developed in the sourd; this hum does not vary 
and is on even if the aerial is disconnected. - 
A. N. Willoughby (Liverpool). 

The fault you describe is a heater- cathode 
leakage on the tube, which can be cured by fitting 
a low capacity isolating transformer such as the 
plug -in "Nuray." Other types should be con- 
nected to the mains between chassis and the 230 
volt tap on the voltage adjuster. whilst the 2 volt 
secondary should be wired to pins 1 and 8 of the 
tube after all previous wiring and components 
have been removed and taped off. 

Q.E.C. BT5 146 
This set gives quite a bright picture but with 

severe cramping at bottom of screen and less 
prönounced cramping on right -hand (looking at 
set) of screen. Varying of brightness control also 
changes the size and focus of picture -G. D. 
Hughes (Brüdgend). 

Check H.T. volts at C58 (120 AF). Should be 
225v. If low, change metal rectifier. Also check 
KT36 line oscillator and output valve and C60 
(50 AF) in cathode circuit of N31-frame output 
valve. 

MURPHY V114 
Picture perfect on switching on except for 16 

or so white lines across top third of picture. 
After two er three hours, picture reduces at top 
and bottom slightly and slips, but is corrected by 
adjustment to frame hold. Most of the valves 
have been replaced. -F. C. Baldwin (Wealdstoncl. 

The frame timebase. in which your trouble is 
situated. is on the top right -hand side of the inne 
chassis as you look in from the back. If you 
have already changed the T41 and Pen 45 check 
the 8 pF decoupler between screen grid and 
cathode of the Pen 45. and also the .25 µF 
coupling condenser between the slider of the 
frame linearity control and the grid of the Pen 45. 

MURPHY V204 
My tube failed two weeks ago and I have 

bought a " regunned " Mazda CRM152A. After 
installing same I found the picture quality very 
poor and gave a very small picture. I bought a 
new EHT rectifier valve but it made no differ- 
ence. If I use the plug at the hack of the set 
from 250 -240 volts to 210 -200 volts I get a near 
perfect picture with a lin. black band on the top 
of the picture. No adjustment can get rid of 
it. The sound is very good. .lames Archibald 
(Kirkaldy). 

You will probaby require a new metal H.T. 
rectifier and frame output valve. The latter is 
the 10P14. just behind the height control. 

ULTRA VF14 
It all started by blowing fuses, and the picture 

started shrinking and getting dark; I got over 
Ibis trouble by fitting a new rectifying valve 

TELEVISION 501 

U801. This brought the picture back to nonna!, 
until after a week, upon switching on the pictnre 
seemed to snap in and out of focus for a few 
minutes, after this everything was normal but 
this period has been getting longer, and some- 
times may last for hours with stripes across the 
screen, some in and some out of focus. Could 
you tell me if one of the valves is at fault, and 
would I have to have them all tested or is there 
one or two that control this? I might add the 
sound is perfect. -F. C. Brown (Cardiff). 

We suggest you look carefully to see if the 
picture goes larger or smaller when it defocuses. 
If it gets larger this points to a faulty U25 
EHT rectifier which is soldered into the top of 
the line output transformer and subsequently 
bedded in wax. If it gets smaller then suspect the 
20P4 line output valve or the U329 efficiency 
diode next to it. These are in the can on the 
Iront of the line output transformer. 

EKCO T216 
I get a full picture but it pulls to my right as 

I face the set. The result is a picture with a 
thick film over it and with the lines broken. Now 
and again, for no reason at all, I get a hori- 
zontal band about IZin. wide across the screen 
which is perfectly clear. Recently I changed 
the 20F2, whose emission was poor, but it hasn't 
helped. -E. G. Smith (N.W.5). 

The fault you describe is a heater -cathode leak- 
age on your tube. The cure for this is an 
isolating transformer such as the plug -in 
" Nuray." If a mains type is used it is necessary 
to remove all existing wiring and components 
from the tube heater pins 1 and 8. 

MURPHY V 114 
lack of width. The picture is approximately 

Zin. wide. I have renewed the Pen 46 with no 
improvement. I have also interchanged the T41 
and DD41 valves and checked all resistors and 
condensers in the timebase (line). Would the 
trouble be in the line transformer? I have 
checked this for continuity and it appears O.K. 
but the secondary only shows a few ohms resist- 
ance; is this in order? H.T. voltages appear 
to be in order and smoothing condensers also. - 
H. S. Garrett (Walling_ ton). 

We would confirm that the most likely trouble 
is a shorted turn on the line output transformer. 
As this does not normally show on a meter the 
readings around the stage will be substantially 
those in the manual. There is unfortunately no 
simple way of checking other than fitting an exact 
replacement. 

QUERIES COUPON 
This coupon is available until MAY 21st, 1958, and 
must accompany all Queries sent in accord with the 
notice on 497. 

FRACTICAL TELEVISION, MAY, 1958 

Published on the 22nd of each month by GEORGE NEWNES. LIMITED, Tower House, Southampton Street, Strand, London, W.C.2, and 
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GOTCH (Allia), LTD. South Africa and Rhodesia: CENT 1tA1. NEWS AGENCY. LTD. Subscription rate Including postage for one year 
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Announcing the 
" Do It Yourself" 
T.V. Aerial Service 

SAVE £££! 
Solve your own aerial problem, 

and save costly installation charges 
by purchasing components direct 
from long -established aerial manu- 
facturers. 

Over 100 different models can be 
made up from standard components 
and include loft, outdoor and indoor 
types, for BBC and ITV, as well as 

all combined arrays. 
No skill or special tools needed, 

all materials and components exactly 
as used on large scale production. 

Dimensional data supplied with 
all orders. 

Examples of Prices : 

BBC H -type, with chimney brac- 
ket, 49/10. 

ITV 5- element, with chimney 
bracket, 39/2. 
Made up in a few minutes. 

Send today S.A.E. for fully illus- 
trated price list containing 30 items. 

The "VEE tt 
T.V. Aerial 

for ITV 

reception 

A directional indoor aerial for 
local areas. Stands on top of the set. 

Reduces ghosting to a minimum. 
Enables your set to work in any 

room. 
Attractively finished in gold 

enamel. 
Complete with cable and plug. 

Save costly installation charges by 

fitting this highly efficient 1916 
aerial yourself for only 

Post 1/ -. 

THE RICHARD MAURICE 

EQUIPMENT CO. 

Portsmouth Rd., Cobham 
Surrey 

PRACTICAL TELEVISION 

NEW -MAX ELECTRONICS 
LTD. 

For London's Finest Bargains in 
electronics, television and radio 

equipment. 
500 REPOSSESSED AND SHOP SOILED 
T.V. SETS IN STOCK. ALSO LARGE 
SELECTION OF TAPE RECORDERS 

ALL GUARANTEED. 

T.V. TUBES 
RECLAIMED & GUARANTEED 

10in. and 121n.. £8 : 14in.. £5 : 15in. 
and 17in., £7.10.0. 

REBUILT,TUBES with 6 mths. guaran- 
tee. 10in., £8.10.0: 12in., £9 : 14in., 
£11.10.0 ; 151n., £12.10.0 ; 17ín., £14. 

BRAND NEW FULLY GUARANTEED 
141n. M.W. 36-24 tubes. 818.10.0. 
17in. M.W. 43-64 tubes. £17.10.0. 
P.P. & Insurance on all tubas, 151 -. 

RECORD CHANGERS -Brand New 
Collaro Conquest latest 4 -speed Auto - 
changer, £8.10.0. 
Collaro Continental with new Trans- 
cription pick -up arm, making this the 
wnld's first true high fidelity 4 -speed 
aitachan;ar. Pfic3, £315.7. 
A.S.R. Moaarcis 4- 3 ?33. £7.19.6 Plus 
P. & P. 5' -. 

We have the full range of Taylor 
Electronic Test Instruments an 1 multi.- 
range meters. Brochure and details on 
request. Credit Sale terms available. 

Orders and Callers to : 

NEW -MAX ELECTR0NIC3 LTD. 

220 Edgware Road, London, V.2. 
l'AD 5607 

TV SPARES 
41, CALL LANE, 

LEEDS I. 
Tel. 28559. 

We specialise in exact replacement 
components, e.g. 

Mains Droppers for Ultra twin R6. 
1,690-2 +1,450!?, 5/3 ; R7, 175!ì 
3401'1 +41052, 5/3. For Phillips : R1, 

1500 +2500+ 1700+1000, 6 /S. R3. 

4300+2000+1809, 4/10, etc. 

Line Output Transformers : LOP4 

fits Pye V4. VT4, V7, VT7, 5512. 

LOPS fits FV2, FV4, 50'9. 

TSL HI -STAB 1 watt Resistors. 
100 to 10MO, Sd. each. 41- per 12 

mixed 

Crystal Diodes, 1/3. Red Spot Tran- 
sistors, 7/6. 

Service Sheets. 6 for 5 / -, 12 for 91 - 
P. & P. free. These are all mixed. No 
enquiries for sheets, they are sold 

just as they come. 

New type AVO Multiminor Meter, 
89/10/ -. P. & P. free by registered 
post. 

Please enclose postage. No lists available 
yet. 

May, 1958 

TV & RADIO 
10 TUBE TROUBLES 

By S. Heller 
23,- Postage I, 

TELEVISION SERVICING Vol. I. 
By G. N. Patchett. 5 / -. Postage 4d. 

MK ELECTRONIC TUBE HAND- 
S, BOOK. 5/ -. Postage II -. 

IMPROVE YOUR RECEPTION. 
By J. Cura & L. Stanley. 5 / -. Postage 
4d. 

10 RAPID TV REPAIR. By C. W. Heath. 
L. 23; -. Postage I / -. 

INTRODUCTION TO THE 
CATHODE - RAY OSCILLO- 
SCOPE. By H. Carter. 12/6. 
Postage 7d. 

TELEVISION RECEIVING EQUIP- 
'MENT. By W. T. Cocking. 30/ -. 

Postage 1/3. 

'TELEVISION ENGINEERS' 
POCKET BOOK. By E. Molloy & 

01 J. P. Hawker. 10/6. Postage 7d. 

, 

TELEVISION EXPLAINED. By 
W. E. Miller. 12/6. Postage 11 -. 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS , of British and American Technical Books 

19 -23 PRAED STREET, 
LONDON, W.2 
Complete catalogue 6d. 

Phone : Paddington 4185. 
Open 6 days 9-6 p.m. 

A SPENCER -WEST 
BAND III CONVERTER 

FOR f6.5.0 

The Type 80 with printed circuits, 
panel controls for Band switch and 
fine tuning and a performance which 
ensures enthusiastic satisfaction. 
Handsomely designed and finished 
to stand on your receiver with its 
sell-contained power supply it just 
plugs straight in. 

Full descriptive leaflet on request. 

Available from all good dealers or 

post free direct from the manu- 
facturers if any difficulty. 

SPENCER -WEST LTD., 
Quay Works, Great Yarmouth, 

Norfolk. 
Phones : Works 4794 ; Sales 3009 

Grams : Spencer -West, Great Yarmouth. 
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QuA w M v° 
Industry and Commerce offer their best posts to those with the 

qualifications- appointments that will bring personal satisfaction, good money, status 
and security. As part of a modern industrial organisation, we have skilled knowledge 
of what is required and the best means of training personnel for present day and 
future requirements. We specialise also in teaching for hobbies, new interests or 
part -time occupations in any of the subjects listed here. Write to us to -day for further 
information. There is no obligation of any kind. 

PERSONAL & 
Accountancy 
Advertising 
Aeronautical Eng. 
A.R.B. Licences 
Art (Fashion, Illus- 
trating, Humorous) 
Automobile Eng. 
Banking 
Book -keeping 
Building 

INDIVIDUAL 
Draughtsmanship 
Economics 
Electrical Eng. 
E lectrical Instal. 
Electronics 
E lectronic 

Draughtsmanshi 
Eng. Drawing 
Export 
Gen. Cert. of 

Business Education 
Management Heat & Vent. Eng. 

Carpentry 'Hi -Fi' Equipment 
Chemistry High Speed 
City A Guilds Exams Oil Engines 
Civil'ervice Industrial Admin. 
Commercial Jig & Tool Design 

Subjects Journalism 
Commercial Art Languages 
Computers Management 
Customs Officer Maintenance Eng. 

TRAINING 
Mathematics 
M.C.A. Licences 
Mechanical Erg. 
Metallurgy 
Motor Eng. 
Painting & 

p Decorating 
Photography 
P.M.G. Certs. 
Police 
Production Eng. 
Production 

Planning 
Radar 
Radio 
Radio Amateur 

(CA G) Licence 
Radio Engineering 
Radio & Tele- 

vision Servicing 
Refrigeration 

IN - 
Sales Management: 
Sanitary 

Engineering 
Salesmanship 
Secretaryship 
Servo Mechanisms 
Shorthand & Typing 
Short Story Writing 
Short Wave Radio 
Sound Recording 
Telecommuni- 

cations 
Television 
Time & Motion 

Study 
Tracing 
Transistors 
Welding 
Workshop Practice 
Works M'gement 
etc., etc. 

Also courses for GENERAL CERTIFICATE OF EDUCATION, A.M.1.1A. &V.E., 
A.M.S.E., A.M.Brit.I.R.E., A.M.I.Mech.E., A.M.I.E.D., A.M.I.M.1., A.F.R.Ae.S., 
A.M.I.P.E., A.M.I.I.A., A.C.C.A., A.C.I.S., A.C.C.S.s A.C.W.A., City& Guilds Exan±s., 
R.T.E.B. Servicing Certificates, R.S.A. Certs., etc., etc. Moderate fees. 

The IEM.I. Factories at Hayes, England. 

The only Home Study College 

operated by a world -wide 

manufacturing organisation 

INSTITUTES 

Courses with 
PRACTICAL EQUIPMENT 

in RADIO TELEVISION MECHANICS 
CHEMISTRY ELECTRICITY n 

DRAUGHTSMANSHIP PHOTOGRAPHY etc., etc. 

POST THIS TODAY 
To : E.M.I. INSTITUTES, Dept.138K, London, W.4. 
NAME.......__........_.... ...._.............___.___._._._ _..._ AGE_...._ _..__.__ 

(i f under 2I ) 

ADDRESS 

I ern interested in the following subjects) with /without equipment 

MAY;SB (We shill not worry ,w Id: personol raits) 

BLOC' 
CAOS 

PLEA.__ 
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504 PRACTICAL TELEVISION May, 1958 

RADIO SUPPLY CO. (LEED LTD D. N, MAUDE 
l) 

Ss 

parish 
.. 

church 
ept 

schoo, LEEDS 2.. 

Post Terms C.W.O. or C.O.D. NO C.O.D. under £1. Postage 1/9 extra under £2. 
2'9 under £5. Open to callers 9.a.m. to 5.30 p.m. Sats. until 1 p.m. S.A.E. with 

enquiries, please. Full list 6d.: Trade list 5d. 
R.S.C. TRANSFORMERS 

Full) Guaranteed 
Interleaved and Impregnated. 

Primaries 200-230-250 v.50 cis screened 
TOP SHROUDED DItOP THROUGH 
260-0-260v 70 ma, 6.3v2a,5v2a ... 18'9 
350-0-350 v 80 ma. 6.3 v 2 a, 5 v 2 a ... 18/9 
250-0-250 v 100 ma, 6.3 v 4 a, 5 v 3 a .. 2319 
350-0-350 v 100 ma, 6.3 v 4 a, 5 v 3 a ... 23'9 
350-0-350v150 ma, 6.3v4a.5v3a .. 299 
FULLY SHROUDED UPRIGHT 
250-0-250 v 60 ma, 6.3 y 2 a, 5 r 2 a 

Midget type 24-3-31n.... . ... 17, 9 
250=0-250v100 ma, 6.3v4a.5v3a ... 26.8 
250-0-250v 100 ma. 6.3e6a.5 v3a 

for R1355 Conversion ... . ... 31 - 
300-0-300v100 ma. 6.3v4u.5vJa .. 23'9 

wv100 ma. 6.3v4a,5v3a ... 2319 
150ma,6.3v4a,5v3a .. 33'9 

425-0-425 y 200 ma, 6.3 e 4 a, C.T. 6.'3 v 

FILAMENT TRANSFORMERS 
All with 209-250 v 50 es Primaries : 6.3 v 
1.5 a. 5/9 : 6.3 v 2 a, 7.6 ; 0-4-6.3 v 2 a, 7'9 : 

12v1a.711 :6.3v3a.8;11 :6.3v6a, 17.9. 
CHARGER TRANSFORMERS 
200-250 v 0-9-15v 11 a,11'9 ;0-9-15 v 3 a. 18'9: 
0-9-15 v 5 a, 19/9 : 0-9-15 v 6 a, 22,9. 
OUTPUT TRANSFORMERS 
Standard Pentode 5,000 to 3 ohm> ... 4 9 
Small Pentode 5,000 to 3 ohms ... 3 9 
SMOOTHING CHOKES 
250ma5h50ohms ... ... ... 11 9 
103ma10]t250ohms ... ... ... 89 
80ma1Oh350ohms ... ... .. 56 
6O ma 19 h 403 ohms . .. .. 4 11 
SELENIUM METAL REt"l'II'll:lts 
259 v 250 ma. 11'9 : 120 v 40 ma. 3 9 
6:12 v 1 a F.W.. 4 11 : 240 v 50 ma. 4 11 : 

6,12 v 2 a F.W.. 8 9:612v4a, 14 9:250v 
80 ma. 719: 8,12 y 6 a B'.W.. 19 9 : 6 12 c 
10a,25/9:6'12v15a.35,9:24v2a.149. 
('O-AXIAL ('A131.E iltt. 
75 ohms 1436 . ... ... 841. Sd. 
Twin-screened Feeder ... _. 11d.>d. 

BATTERY SET CONVERTER KIT 
All parts for converting any normal type 
of Battery Receiver to A.C. mains 200-250v 
50 c /s. Supplies 120 v, 90 v or 60 v at 40 ma. 
Fully smoothed and fully smoothed L.T. 
of 2v at 0.4 a to i a. Price Including circuit 
49/9. Or ready for use, 9i9 extra. 
ALL DRY RECEIVER BATTERY 
ELIMINATOR KIT. -All parts for the 
construction of a unit (metal -case 
54 -44 -21n.) to supply Battery Portable 
receivers requiring 90 v and 1.5 v. Fully 
smoothed. From 200 -250 v 50 c;s mains. 
Price, inc. point -to -point wiring dia- 
grams, 39 9. Or ready for use, 4619. 
EX -GOVT. DOUBLE WOUND STEP 
UP /STEP DOWN TRANSFORMERS 
10- 0- 100-200 -223 -290 v to 5 -0-75- 115 -135 v 
or REVERSE. 80 -100 watts. Only 119. plus 219 post. 10 -0- 100 -200- 220 -240 v to 
9 -0- 110 -123136 -148 v or Reverse. 200 
watts, 35,9. plus 7;6 Carr. Both 50 c.c.s. 
EX -GOVT. ('ASES. Well ventilated black 
crackle finished, undrilled cover. Size 14 
x 10 x 8i in. high. IDEAL FOR BA'rTERi 
CHARGER OR INSTRUMENT CASE. 
OR COVER COULD BE USED FOR 
AMPLIFIER. 
Size 134 x 61 x 
ated cover finished 
7 9. plus 2'9 post. 

EX -GOVT. VALVES 
1R5 7 :9 
1T4 7,9 
1S5 7;9 
354 8,9 

G 4.9 
6J5G 4.9 
6.KSG 9'9 
6S7JGT 8.9 
6V6G 7 9 
6G5G 3 9 

Only 9'9. 
61ín. with 

stoved 

6J6 
61í7G 
6X5GT 
6SN7GT 

8807 
12A6 
15D2 
25Z4G 
35Z4 
MFfd 

plus 2;9 postage. 
undrilled perfor- 

grey enamel. 

7,9 
8 9 
4 6 
8,9 

3 9 
10 6 
5,9 

11 9 
2 9 

(NEW) 
4/9 
3/9 
7/9 
8/9 

7/9 7 
7'9 
4/9 
918 89 ' 

48 

6AT6 
EB91 
ECC91 
EFBO 

EL32 
ELM 
EL91 
KTIO 
SPOT 

EX-GOVT. MAINS TRANSF. 
Removed -xSe s .5 mary 2130250 v 27-0i5 

v100 ma. 6.3v7a,5v3a 21/9 
FX- GOVT. SMOOTHING CHOKES- 
80 ma lO h 150 ohms 
100. ma 5 h 100 ohms Tropicalised ... 3/11 
100 ma t-10 h 100 ohms Parmeko ... 66.- 

120 ma 12 h 100 ohms 9 
150 ma f -10 h 150 ohms Trop. .. . 69 
150 ma 10 150 ohms .. . 129 
250 ma s h50 ohms 
100 ma 20h 200 ohms ... .. ... 199 

BATTERY CHARGER KITS.- Consist- 
ing of attractive Blue Hammer Case, 
Transformer. F.W. Rectifier, Fuse. Fuse - 
holder, Tag Strip Grommets and Circuits. 
For mains input 200 -230 -250v 50 cis. 6 v 2 a, 
25/9 
3/9. Any type assembled and tested for 

fí9 extra. 
R.S.C. 8 v. or 12 Y. 4 a. 
BATTERY CHARGER 
For normal A.C. mains 
input 200 -2:30 -250 v 50 cis 
Selector panel for'6 v or 
12 v charging. Variable 
charge rate of up to 4 
AMPS. Fuse, and with 
meter. Well ventilated 
case with attractive 
hammer finish. Guaran- 
teed for 12 months. 
75 / -. Carr. 3/6. 

BATTERY CHARGERS. -For mains 
200 -250 v 50 c /s. Output for charging 6 v or 
12 v at 1 amp. In strong metal case. Only 
27/9. Above.can also be used for electric 
train power supply. 
D.C. SUPPLY KIT. -Suitable for Elec- 
tric Trains. Consists of mains trans. 
200 -250 v 50 c.o.s. A.C. 12 v 1 a Selenium 
F.W. Bridge Rectifier. 2 Fuseboldeis, 2 
Fures, Change Direction Switch, Variable 
Speed Regulator. Partially 29'9 drilled Steel Case. and Circuit. 

04900044614o46151494o4619 

1COVENTRY 
RADIO d 

o 
Component Specialists 

el since 1925 d 
é 

6 
O 

1 
1 
, i 
c 
Ú r, 

We have now trebled the 

size of our premises in 

order to supply a larger 

range of Components, Amp- 

lifiers and Hi -Fi Equipment 

Send your enquiries to: 

189 -191 Dunstable Road, 

Luton, Beds. 

New Telephone No.: 
LUTON 7388 -9 

á 
a 
a 
ó 
ti PrintedCircuitConverter 

No Patterning 

ti or Breakthrough 
6 
6 
fy 

í] 

Set of coils for conversion of 

Viewmaster receiver, £t . 0.0. 

i 
y 
© 

ù 
Ct 
9 
cti 
Fi 
q 

fi AUDIO LTD. 

,s, -_Itr®®_®" 
l ( OPPORTUNITIES IN 

VIEWMASTEß I 

We can supply the complete kit of 

parts including valves, £.i . 0.0. 

Complete set of parts for building 
scanning coils (see P.T. March). 
Two line coils, two frame coils 
wound. Ready to form. Two 
Ferroxcube castellated cores, clamp, 

spacer, and panel complete with 
tags, 

ALL ITEMS POST FREE. 

to 162 Gray's Inn Rd., London, W.C.1 

0.7*9 íIr099999000090619 

Television offers unlimited 
scope to the technically 
qualified. Details of the 
easiest way to study for 
A.M.Brit.I.R.E., R.T.E.B. 
Cert., City and Guilds, 
Television, Television 
Servicing, Sound Film 
Projection, Radio 
Diploma Courses, etc., 
tre given in our 145 -page 

Handbook " ENGINEER- 
ING OPPORTUNITIES" 
which also explains the 

.benefits of our Appoint- 
ments Dept. 

We Guarantee 
" NO PASS -NO FEE " 
If you are earning less than 
£20 a week you must read 
this enlightening book. 

Send for your copy NOW -FREE and 
without obligation. 

WRITE TO -DAY ! 

British Institute of Engineering Teehoolot 
237. College Home. 
29 -31. Wright's Lase, 

Kensington, W.B. 
IET 

www.americanradiohistory.com

www.americanradiohistory.com


May, 1958 PRACTICAL TELEVISION 

youro w1 d n Aeria Bui 
gryayF AERIAL Hi i'IN(;.S 

FOR RAND 111, RAND 
1 4 RADIO F Al. 

Useful formule 
and hints constrtrctirrg 

soar ONn uic'kl lai 
illustrating cheaply. atrial 
Dier, rsrt ing our 

increased 
C nue of Rand 111 Fittings, includ n Reflector to Rand I Mast Couplers, ' 

g 
Holders, and Director 
and Insulator, (both Rod 
tin d 

H types), Masthead me . 
bs Ma.stsand Elements 

1 
t_ Brackets. 

etc. .Send 1 
' Chimney for the ahose tu in stamps 

i 

MARLBOROUGH, WILTS. Phone : 657/8 

TELEVISION TUBES 
MULLARD 

COSSOR 

EMITRON 

MAZDA ... 

CATHODEON 

12in. £6.10.0 

12in. E6.10.0 

12in. £6.I0.0 

14in. £7. 0.0 

14m. £6.10.0 

14in. £7. 0.0 

MONTHLY CLEARANCE REDUCTIONS 

14in. £5.10.0 

141n. E6. 0.0 

All Tubes plus 12 6 carriage and insurance. 

SIX MONTHS' GUARANTEE 
Terms to the Trade. 

17in. E8.10.0 

17in. E8.I0.0 

17in. £8.10.0 

I.'in. £7. 0.0 

I'in. £7. 0.0 

RE -VIEW (LONDON) LTD. 
81, HIGH STREET . . MERTON S.W.I9 

Telephone : CHERRYWOOD 3255 
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C.R.T. ISOLATION TRANSFORMER 
Type A. Low leakage w,ndills'. patio 1:1.:' 

boost on secondary. 
V..1.0/8 4 r.. 10'8; 6.3 v.. 11'8; 10.S y.. 

106: 13.3 v.. 10 6. 
Puto with math. primaries, 12,6 each. 
Type B. (lain, Mist 220/740 volts M0111 
t btt pal 2. 4. 1.3. 7,:. In and 13 volts. Input 

has t w tai'. which increase output volts by 
nd 511' respectively. Low capacity 

-nimle for 1100et. Cathode Ray Tubes, 21/ -. 
Pitt 0 

r 
ti C.R. Tithes only, 17'6. 

Type C. tow rapacity wonted transformer for 

t 

volt 'a'she's with falling emission. 
Iniett,_ "10 volts. Output 2-21:21:2; -3 
volts a 

, 

sps. With 'rag Panel. 17,6 each. 
NOTE. -It t ential to cat w primary - 

ere. T.\-. receivers having series- 
coma. se 1 bai,.r 

TRIMMERS. Ceramic. t 311, 70 pr.. 9d.: 100 IS 
n le.. 1 3 : 2511 pi.- 1 6 : bol pf.. 750 pt.. 1 /9. 

RESISTORS. Preferred values. In ohms to 10 meg. 
k w . . 41.: I w.. 4 1 . ; 6 d . ; 1 1 w -, 8d.: 2 w., 1 - 
HIGH STABILITY. 1 w.. I ",,, 2 -. Preferred value. 
lo, oho{. to In rat,. Hitt,, : 9d. 

u ( WIRE -WOUND RESISTORS (1 
111 0att -, ohms -10,1100 ohms 111 

wart t 2 
1530111 ohm. -50,000 .11,11:, .; w 1'9 : In w 2 3 

12 6 PURETONE RECORDING TAPE 

1,203 U. on standard 7" Metal reels. 
Spare Reas 7" plastic 413, 7" metal, 2'3. 

FERROVOICE 1,20011. Plastic Taps 
25 - on Plastic Reels. 

O P TRANSFORMERS. Heavy Puts ín m. t., 4 6. 
Mnitirati.. push -pall, 7 8. Miniature, :t +1, etc.. 4 6. 

L.F. CHOKES 17 -I" 11. nil 65 m A., 5.- , In H. 
all oast..B6: lit li. I:0m 1., 12'8. 
MAINS TRANS, : - t ;n, 50 tnA 0.3 e. lapped.. 
4 v. 4 .a.,.. v. !am, Iv . iii to250.0= !30,22'6. 
Itargai/I 311.1.11.70.1 r, noA.. 1i V. a.. 4 V. 2 a.. 15, -. 
HEATER TRANS. ti'I'appcd 

4 

Prim.. 20111.51 v. 6.3 v 

If amp.. 7 6 : Lt pprvl .r 2. 1, 0.,1 v., 11 amp., 8/6: 
MI., 1.111 ,.. Sec. G., a.: atop.. 106. 
ALADDIN FORMERS .tul core, lib.. ed. ; tin., 10d. 
0.3in. FORMERS 5937 8 and Cana TV112 tin. eq. x 

cad 11 n. so. .o I in.. 2 - ea.. with cores. 
TYANA.- Midget Soldering Iron. 2011/' 20 v. or 
2:10 _lo v.. 16 9. Solon Instrument Iron, 24' -. 
MAINS DROPPERS. 

11 

: r I tin. Adj. Slider:. 
0.3 amp. 750 ohms, 4 3. 0 amp., I,nnO ohms, 4 3. 

LINE CORD. .:1 :rap., 0 . oh Pre per foot, .2 amp.. 100 
0hu0 per Mot. 2- way,8d Per t: e, 7d. per foot 
LOUDSPEAKER P.M. 3 OHM. 21 ilia square, 17 e. 

tlootinn,ns, 17/6. 710. s tin. Oo,dlnans, 21 -. 
Ilia. square, lilac., 21 -. 810. Plessey. 19 8. 
Clio. Ooodutans, 18'6. lOfn. R. A A., 30 -. 
'NL Tweeter, 1,01177, 81. 1.2ín. Plessey. 30' -. 
rib. M.E. 2,5k. Bell, tapped O.P. transf.. 2,6. 
15 ohm Plessey 10 wt 12ío. with Tweeter. 97iß. 
CRYSTAL DIODE 14.I:.1.., 2' -. 0EX34, 4 -. 
HIGH RESISTANCE PHONES. 4,0011 ohms. 161 pr. 
MIKE TRANSF. iii : 1, 3 9 ru. ; inn', I. Potted, 10 /6. 
SWITCH CLEANER Fluid squirt spout, 413 tin. 
TWIN GANG TUNING CONDENSERS. 363 pf. 

tioture liti. s l lin. o I ¡in., 10 -, ,Papaw Standard 
with trimmer., 9 -: lase trinuurv. 3.- midget, 7/6 t 

SINGLE, an pr.. 2 6 ; 101 pr.. 7:- Iwo pr., 86. 
Soli'{ lisle,:!lic Inn, 300, Ihltt pt'.. 3 6. 
SPEAKER FRET. Ex or,.l-1 Metal Oliver, 
1:,;,11. s 

',kill.. 2,- each. 
GOLD CLOTH. 17ín. z 2 1,,,. 5'- : 'tin. x :;'in.. 10' -. 
Tygan lit. 'dr. wide, 10- it. ; 211. 71/1. wile, 5'. ft. 

All Boned VALVES New & Guaranteed 
I I:-. 8 8 6K+ 8'8 1111,,.,, 8'6 
151 8 8i.,; 10.6 17111"11 10 6 
1,-. 8 8'y7 10'8 1.ISl'e0 8'8 l'fl 88,,-17 '6 . 

,I : 3 81 ,S\7 8 6 
I-,rt ,I 128 

I 8 6bAi61: 7 6 1¿1 'P,q 10 8 

:,I 1 g8,;\'01:1' 861.3'1'" 108 
: . I : 8 6 ' : G 7 8 C1'1112 106 

10 8'i1, 761'1'1-,! 126 
8 :'- I; - 

l;l':c 7 8 581°AII, 108 
.IIN.,S -6Il'!4G 101 
I:CU,; 10112 V177 108 
LIt\hò 88'p2 IS7 106 
,:11\17 8 8 p_1f 1;6 101 

I1,ì 10 6 1211111 10'8 
c1,.; 76121:7 8,6 
,dr.: 7 8 12447 818 

,:.17 
0h6 
0K7 

11141 16 /6 
EF30 5/6 

ES;E laS'r 
Oyty. 816 
EF811 10/8 
EF112 5/6 

3 6 /.1 10.6 1..L.:O 5'8 
6'6 ., 8'6 1 :1,NI 1013 UFO 106 
7 6 '4 1 1'6 17231 121 It L4l 10 6 

86 1130 16 L' /,411 10:6 41211 106 
6 6 1 10!'80 8 6 EZS I 11,8 1'22 10 6 

5.6 1 11.,1 6/6 1111-18 1.6 X79 10 6 

NEW AND ENLARGED SHOWROOMS NOW OPEN 
OUR WRITTEN GUARANTEE WITH EVERY PURCHASE. Please address all Mail Orders correctly as below 

HABtiBn 
12'8 

HVR2A 7'8 
MU14 108 
l6l 88 
Pl 1'44 12'6 
PCCSJ 12 
PI PS0 10 8 
Pt 1,s2 10 8 
Pt L,2 10 8 
PEN_; 6 8 
P1.82 10 8 
PY80 10 8 
PY81 10:6 
I'VBS 106 
Spill 5,'8 
ItRC41 10'8 
l'1H12 10 6 

1958 RADIOGRAM CHASSIS 
THREE WAVEBANDS. FIVE VALVES 
8.W. 16 nt. -50 tn. LA'l'IES'l' III' 1.I.,' lilt 
M.W. 2011 m. -5110 m. 111.1142, EIM1, E11t'll. 
L.W. 0011 m.-2,006 et. 111.41, ESN 

12 -m,Alh guarantee. 
A.C. 2O61250 v. 4-way Switch ; Short-Medium- 
Long-Gram. A.V.C. and Segal iv.: feedback 
4.2 watts. Chassis 111 r 51 x 211.1. 1Husv di d 

PI s 41ín., horizontal or vertical available. 
2 1'ì1l. I_enps, Four Knobs, I1'aIntl 0r Ivory. 
Aliitt'.1 and calibrated. Chassis isolated fro, 

10 gns. Carr..( 
'l1ì 10 MO i Deposit £5,5.0 and six monthly 
payments of £1. 
MATCHED SPEAKERS FOR ABOVE CHASSIS. 
sin.. 17 6 : mitt.. 25 - : 110,.. 30 -. 

* ('01.1,. \111) * 
111(.11-1,10111.1.11 1l.TOS'' 11AN(i h /It 

Mixer Model 1íC456 
4-SPEEDS-10 RECORDS 
Wit h Studio "O" Pick -up 

BRAND NEW IN 1'AREIt'S HOX1i0 

OUR PRICE £9.15.0. post free 
TERMS: Deposit 25.5.0 and mix 

monthly paymenle of £1. 
Suitable Player Cabinets. 40 i. 
Amplifier Player Cabinets. 63 - 

I 

IMPORTANT NOTICE : 
AM, THIESE 1117,01111 1117,01111 PLAYERS Alzi: 

FULLY GUARANTEED 1511 SPARES 
ARE AVAILABLE 

GARRARD 4 -SPEED SINGLE 
RECORD PLAYER 4SP 

Al-1)10 Il':ItF1:(;rI()N 
1 

Designed to play 16, 33, 45, 78 r -pm. Records. 
7in., 10in., 12io. Lightweight Xtal pick -uo. 
002 turnover heal, two separate sappkire styli, 

OUR PRICE £8.0.0. each. Post Free. 

Terms : Deposit £5 and 4 monthly payments 
01 M. 

Al 
Space required erred Cabinets, o 145ín. 

BUILD THIS REPRODUCER BARGAIN 
Special Single Player Kits. 

Famous Maker's surpl 113 shocks. 4.speed 
Colir0 Jtminr .,ram, pick -np odd, £4 121, 
Ramisone portable case, 171in. s 13.Iin. s 71n., 
£2,51. Rose and Cream Resine. 
Reidy built 3 -watt amplifier with valves and 
7' elipti,al loudspeaker. £3112'6. 
Ahi available separately or If all purchased 
!.gel her. £9,15'0. complete kit. post free. 
23/5/0. extra with 1:arrant 4 Sp. 

ALUMINIUM CHASSIS. le s w-g. nn,trtld. 
\t'ith 4 sides. meted mil I ti\in- 
holes, Olin. : i l -7- 4' 4 6: o 7o, . 5 0: 
I i s 7in., 8/9 : 9 in.. 8 6 1 1 4 I I in., 10.6 : 

ll x 14 ill., 128 : Is v Ist .:nn., 16 8. 

TRANSISTORS. Arati,.. 10.-. 11.1'. 2.1 vL- -, 

21'-. Mallard 0071, 20 -. 

HANDY VOLT METERS. _im. 'twin Pane,. 
0 - -25 v 11-1111 v., D.C. with 1rads att,l leather 
,.e 12.6 complete. 

CRYSTAL MIKE INSERT lo' t., prv.'i.mn 
rngineere 1. Size only 11111.. 2 111 . llar -it 
Price 8 6. No transformer mooned. 

TELETRON CRYSTAL SET KIT. cabinet 
ha. -i. components. {'rice 15 -, with II. R. 
l'ho . 30'- 
HI -GAIN BAND 3 PRE -AMP KIT. .',1, I' 

t i t 1 1 , i 1 1 1 . : valve 1171.54. Price 27 6.' 
=f 
Il ith 

Power Pack. 49 6. In.Irn.-liot, only 1 -. 

COSSOR COMPANION 
SUPERHET MODEL 521 X FOR ALL -DRY 

BATTERY OPERATIOei 
5.12.1 III.6 to 1:: nietera. s. \S .2 .12.x to 1,11 

Incites, Oiedi il,, 157 to 375 metre.. 
A tine All -wale receiver g orli -wide 
reception, of three wavebands. .li öi 

m 

speaker. 
The cabinet is 1111111.10U 11,1 beige with gold 
trimmings. Valsca'. DEO_, D166, DAF96, 
D1,r6. 

SIZE ! pDn.. - 6; in. s 4 lib. Leaflet S.A.E. 
OUR £6.15.0. IlLattery 17/8 extra.) 

PRICE narr. A ins. 4 6. 

Volume Controls 
Long spindles. Dttnrtto 
teed 1 rear. Midget 
10,0011 ohms to 2 Meg. 

No So.. 11.11.6w. 
3- 49 

Linear or Log Tricks. 

80 i":;;ALE COAX 
Sethi -air spayed l'oly- 
theneinsulated. tin. dia. 
Stranded core. aj 
Los ont ill " .OU yd. 
Fringe ll,,olily.l e 

Air S pared. /V yd. 

COAX PLUGS ,.. 1 - DOUBLE SOCKET 1'3 
SOCKETS 1 - OUTLET BOXES .. 4 6 
BALANCED TWIN FEEDER yd. Bd. S0 .r 300 ohms. 
DITTO SCREENED per yd. 1,' -. tii ohms only. 
WIRE -WOUND POTS. 3 WATT. Pre-set Min - 
T.v. Type. All vain..., 2J ohms to 311 K., 3. ea. 

K., 4 -. n arrbon 511 K. to 2 un., 3 -.1 
WIRE -WOUND 4 WATT. l'or _lin. Spindle 
'alury l011 ,d . 1. 511 K., 5/6 ; 100 K., 16. 

CONDENSERS. Ne,v Stock. 11111 bald. 7 kV. 
1:1'.1'., 5 8: Intl., 2.1 SI',, 9 8 : l00 l'i to 5011 1,1 

Micas 8d.: '1'nbN:rr ,tun o of b1 .111 In H.. 9d . 

-, .I, 1 -:.- -,, 1 8 :.r - _, 1 9 :.1 350 v., 9d. : 

nl , 1 9 :.l told., lts, 3,6. 
CERAMIC CORDS, I 3 pi. 

vo 
to ,Ill mid 30d_ 

ILVER MICA CONDENSERS. 100,, 5 pf. to 51111 

4.. 1 -: aima pi. to : t 

1 
pi.. 1 3. Close tolerance 

I pr.) 1.5 1,1' 1211; ,I'., 1 6. Pill 1 " '50 pr 
0 515 pr.. 1 8 i I,ono I, l'. ln :'. to 1, F.. 2 -. 

I.F. TRANSFORMERS 7/6 pair. 
485 Kc s Slug tuning Miniature Cao. 21 in. a 
lin. z Sin. High 8 and good bandwidth. 
By Pye Radio. Data sheet supplied. 

Wearite M800 I.F. 465 Kca 12/6 per pair, 
Wearite 550 I.F. 465 K: es 12 6 per pair. 

NEW ELECTROLYTICS. FAMOUS MAKES 
TUBULAR TUBULAR 1 CAN TYPES 

I : 4.. 2 - 11111:2:; V. 21 -I S 16 :,1111 I' 5 0. 

2 3 á.1.O'510 s 4(8 10 +16 450 v 5 6 
4 I: . 2 - 16 t 16/300 v. 4 311 v. 5.8- 
5 Iran e. 2 3 6i 32 

1 ::'2 3511 v. 4,6. 
2 9 CAN TYPES .S1ß2,150 v. 6,6 

L: 17'1 v.3 8 Clips 34.'10 I.2111 :150 v. 
16'.;nn v. 4 /- ,16/1.50 v 3 6 10 In :::,n v. 11,6. 
52 1511 e.516:r 21350 v. 4 - Inn _l114273 v. 
271 _- 1.. 1I9'rl'33t v 5 8 1Eí6 

ne 22, V. 11,500/12 V. 3 -I 1,000 +1,00016 V. 

._' '. 2' -8 +16,450 v. 5/.1 8;8 

SENTERCEL RECTIFIERS. E.H.T. TYPE FLY- 
BACK VOLTAGE. Kl/l5 '_i kv., 5/ -; K3/40 7.2 
k l ., 7,- ; K 3 45, 3.6 kV 7/6 ; K31.30 4 kV., 13:- 

K.3 Iuu 8 1,2'.,14,6. '0 c.p.s. voltage, 711% of :tbnve 
MAINS TYPE CONTACT COOLED 250 v.50 MA., 8, 6. 

v. 05 mA.. 56. Scleuimn 3110 v. 83 mA 7 8. 
COILS 15 rarite " t " type, 1/- each. Osntor Midget 

1l type ad i. dust core. from 4: -. All range, 
TELETRON. 1.. 5 Mel, T.R,I"., with reaction, 3 6- 

FERRITE ROD AERIALS. M.W., 8 9 : M. a L., 12.8 
- 

T.R.F. COILS 1 III" 7 - pair. H.F. CHOKES, 2,6_ 
FERRITE ROD 701. x :t ;eiu. dia., 2.6. 

JASON F.M. TUNER COIL SET. 26 -. H.F. 
coil, aerial roil, I loti llatnr coil, too 1.1'. Irin1A- 

ioriner, 111.7 M0 s. De.Ie,'tor transformera 0l 
heater choke. 1'irc11 it book using four 1 A310, 

2 -. .1.11. Chassis and Piol, 19 6. 

Complue Jason 1.31. Kit. £5.18.8. 
111111 Jason n stil. t r calibrated ibis, 0615.0. 

FULL WAVE BRIDGE SELENIUM RECTIFIERS: 
o or l2 v. I 1 ,p., 8 0 1 '! t., 11 3 : 4 a., 17 6. 

CHARGER TRANSFORMERS. 'Pape,,{ input 200 
charging at 2, 6 or 12 A. 11 amp., 15,6. 

- 1.¡t . 17 6 : 4 amp.. 22 6. oit included. 
VALVE aIm'I T.V. TUBE ."lnh a1. r I0books, 
TOGGLE SWITCHES. S. P. 2 -. 1,.1'.38. D.P.ILT.4 ; -. 
WAVECHANGE SWITCHES 

p. 4 -war 2 wafer Ions spindle ,., ... 6'g 
I p. 2-way :I p. 2 short Npiudle .., 2 6 
2 p. 6 v 4 I t . ! c 4 p.:: v long spindle 3;6 
:1 p. 1 -way. I p. 12-way, y, long 

3-way 
., 3;6 

VALVEHOLDERS. l'in. lut Oct., 4d. EP.tn, EA30. 
8d. 1112:1, fail', 1 3. Eus. and Amer. 4, 5, 6, 7 , nd 

'i ' pin. 1 -. MOULDED MAZDA and nul, Oct., 8d, 
117x. I155. B.G. Ba A. 9d.. Il711 with ram 1'6. 
2r 1197. 2 8. 11'115 0till cam 2 C. CERAMICISI'SU- 
IGU, 11:9.\. Int. urn.. 1 -. 117,1 with cam, 

BLACK CRACKLE PAINT, air dry tug, 3,- tin. 

RADIO COMPONENT SPECIALISTS' 337 WHITEHORSE RD., WEST CROYDON 
OPEN ALL DAY - (Wed. 1 p.m.) Catalogue 60. 

Te'. THO 1665. Buses 133 or 68 pass door. 48 -{.our costal service, P. & P. l / -, ever E2 post free. (Export Extra.) C.O.D,Service I/6 
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