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Build your own Aerials 
AT ypiyE 

AERIAL FITTINGS FITTINGS III, BAND I & RADIO 
F/M. Useful formul.e and hints for constructing 

your own aerial quickly and cheaply. Catalogue illustrating our increased 
range of 

Diecast Alloy Fittings, including Band III to Band I Mast Couplers, Reflector and Director 
Rod 

Holders, Insulators (both " In line " 
and "H " types), Masthead 

Fit - 
tings, Masts and 

Chimney 
Elements, Brackets, etc. Send l -- for the above to :_ in stamps 

MARLBOROUGH, WILTS. Phone : 657/8 

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

Separate coaxial in- 
puts for Band I and Ill 
Aerial 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 21in. Will fit inside most 
receiver cabinets. 200 -50 v. A.C. 

PRICE L6.6.8. C.W.O. OR C.O.D. 
(Fly Lead 3!6 extra.) 

"AIRVISION" 
(Electronic Equipment Manufacturers) 

14 Boulton Road, SOUTHSEA 

,4DCOLP\ 
(Regd. r.,d, ,w,,,r 1 

SOLDERING EQUIPMENT 

ILLUSTRATED 

fie" Detachable 
bit type (List 

No. 64) 

Protective Shield 
(List No. 68) 

Catalogues sent 
FREE 

Telephones 

MACaulay 4272 

& 3101 

British and 

Foreign Pats. 

Reg. Designs. 

etc. 

Head Office, Sales: 

ADCOLA 
PRODUCTS 

LTD. 

Gauden Roai, 
Clapham High 
St., London, 

S. W.4 
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., Is MASTERS 
MARCONIPHONE 

COLUMBIA 

40ce 
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 are despatched 

ôn enrolment and remain the student's property. A tutor is 

allotted to each student for personal and individ-Jal tuition 

throughout the course. 

Radio and television courses, with which specially prepared 

components are supplied, teach the basic electronic circuits 

(amplifiers, oscillators, detectors, etc.) and lead, by eisy 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 

your own full -time or part -time business, these practical 

courses are ideal and may be. yours for moderate cost. Send 

off the coupon to -day for a free Brochure giving full details. 

There is no obligation whatsoever. 

Courses with Equipment 

RADIO SHORT WAVE RADIO 

TELEVISION MECHANICS 

CHEMISTRY PHOTOGRAPHY 

ELECTRICITY CARPENTRY 

ELECTRICAL WIRING `HI -FI' 

DRAUGHTSMANSHIP ART etc. 

E.M.I. Frto'e 
:c Have; 
Engiand. 

'EMI INSTITUTES 

5 val., 
3 -w veta: 

uperhrt 

Fill in /or FREE BROCHURE 
E.M.I. INSTITUTES, Dept. 138X, London, W.4. 

Age 
(If under 21 

Name 

Address 

301 

I am interested in the following subject(s) with, 

without equipment 

(We shall not worry you 

I ic:C7 

Sits 

i BLOCK 
CAPS 
PLEASE 

FEB., 58 

The oscly ffinne S'Crcdr,t Couege ?rut, ,daj. a !!/orl4-xtíde indutf` YtiuG orQaru.ircatc:09t, 



302 PRACTICAL TELEVISION February, 1958 

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. 

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

IA3 3/- 6AQS 7 6 6K7GT 6:- 10LD3 876,30L1 12 6 CK523 6.6 ECC32 0!6 EZ35 6,6 PCC85 126 UAF42 10 6 IAS 6¡-I6AT6 8:6 6K8G 8,.- 10P13 I7/6I30P4- 15 - CV63 10;6ECC33 8,6 EZ40 8/-PCF80 14 - UB41 12.7 1A7 IS;-fBAU6 10 6'6K8GT G 11E3 15/- 30E42 13,6.CV85 12%6.ECC3S 8l6.EZ41 0?6jPCF82 12;6.UBC41 8,6 ID6 10i6I884G 66. 11- 12A6 6/6 31 76 CV271 10/6 ECC81 8,6;EZ8a 9/6PCL82 12¡6¡UBF80 96 II-15 11;- 687 10,6 6L6G 9 6 12AH7 8/- '33A 158M CV428 30,- ECC82 -"'-'- --' ` 114 6;6 688G 46 .6L7M 8- 12AHB' I/61 30- DI 3i- ECC83 1LDS 5/-4B8M S-,6L18 13.- 12AT6 I (IV 35,51. 12'6 D42 106'ECC84 ILNS 5;-,68A6 7 6,6N7 8- 12AT7 /6ß5A5. N- D63 5-.ECC85 INS II, .6BE6 764Q7G 10.- 12AU7 '6[35L6GT 10.- D7Z 6:6.ECC91 IRS 8,6 6B4 81-4Q7GT II - 12AX7 /--35W4 8 6 DAC32 II -.ECM 
155 8;-,66R7 II-6!6R7G 10- 12BA6 - 35Z3 10.6'DAF91 8;-.ECF82 1T4 7- 6BW6 8'6'6SA7GT 8 6 128E6 I /- 35Z4GT 8- DAF96 10;-'ECH35 IUS 7 - 6BW7 14.- 6SG7GT 8'- 12E1 3 .-.35Z5GT 9.'- DF33 II -'ECH42 2A3 12.6 68X6 IC- 6SH7 6,- 12150T 6,4IMTL 8,- DF9t 7 - ECH8I 2A7 10 6.6C4 7 - 6SJ7 8 - 12J7GT I 6.50CS 12 .6 DF96 I0 -' ECL80 2C26 4/-;6C5 6 6 6SK7GT 8.- 12K7GT 6 50L6GT 96 DH63 10-'ECL82 2DI3C T.6 6C6 6 6 6SL7GT 8/- 12K8GT 61ST 15,- DH76 7 6.EF36 2X2 4;6 6C8 I2¡6;6SN7GT 7'6i 1-.6ISPT IS.- DI-177 8.6 EF37A 

3A5 12;6I6C 0 12%66U4GT 14I-,12SA77 
T 

6 77 86 DK9I I86 EF40 3B7 84 6C1-16 7.64U5G 7'6..125C7 6 78 86 DK92 12.6 EF41 9,6 KT2 S/-I 10/6'VMP4G IS,- 306 5/-j606 6.6 6U7 8 6 125G7 6 80 9- DK96 10:- EF42 12 6 KT33C 10/- QV04/7 IVP2(7) 12 6 3Q4 9'-16E5. 12 6 6 L2 6V6G 7- 12SH7 8316 126D I5.- EF50(A) 7- KT44 15!- IS/- ypg(7) IS - 3Q5GT 94,6H IS'- 6V6GT 8,.- 12S17 85A2 IS,- DL33 9 6iEF50(E) S - KT63 7/-,R12 12/6IVP13C 7 - 354 8;-!6F6G 7- 6X4 7!-i I2SK7 - S 150132 IS;- DL92 8,-.EF54 S;- KTW6t 8/-¡SD6 120 7yp41 7 6 3V4 9/-'6F6GT 8 - 6X5GT 6r6.12SQ7 6807' 76 DL94 9'-'EF73 10;6KTW62 8;-'SP4(7) 1S/-!VR150309-- 
5V4 

8416F8 
2 

12 
625/84 12`;612Y47 .1 6 9223 7- DESIO 10.6.EFg ló - KTZ413 6/615P42 12/6'VT50I 5,- 5X4 1215'6F13 13 - 6ß0L2 12.'6 1.4R7 1 6 40331- 12.6 DM70 8 6 EF86 14,6 KTZ63 10/61SP61 3/61W76. 7.6 5Y3G 8/-!6F16 9 6 7A7 12 6 I4S7 I - 5763 12;6 EA50 2- EF89 10,- L63 6r-SU61 126:X61 12. 6 5Y3GT 8,6.6E17 12 6 7B7 8¡- I9AQ5 I1- 7193 5;- EA76 9 6EF91 9;_ LNI52 14 -,TP22 15!- X65 12;6 5Y4 12/6.'6932 10 6 7C5 8/- 19H1 10 - 7475 7 6 EABC80 ° - EF92 7..- LZ319 14 - U16 12/- X66 12 6 5Z3 12,6 6F33 7 6 7C6 8!-20D1 I6- 9002 56 EAC91 7 6 E132 5 6 MH4 7- 018/20 12/6X79 12 6 

5Z4GT 12%66G67 6 6 7Q7 9'- 25L6GT 0'/6 

9003 
9006 6,'- EB34 

10 
2 6;EL42 II.- MHLD6 12 6 U25 13% ,XFDW10 6,6 6A8 I0/- 6H6GT!G 7S7 10.6 25Y5 10/6.AC6PEN 7.4 EB4I 8 6 EL81 IS - ML4 12 6 U31 I0/- XFYI2 6 6 6A67 8,-1 3 - 7V7 8 6 25Y5G 10 - AC;HL/ EB9I 6 6.EL84 10 6 ML6 6 6(N3 12¡6,XH(1.5) 6 6 6A88 14 - 61-16M 3 6 7Y4 8- 25Z4G 10 - DDD 15/- EBC33 1 6' MUI4 10 - USO 8 6AC7 6 6 615G S - 8D2 3 b 25Z5 10 6 ACP4 B- EBC41 10 E191 5- 8/- XSG(I,5)6 6 0A10 12 U52 

E 

A 3 2l6 EC52 5 b EY51 0072 30.- U251 IS¡. Z66 20 - 

6AL5 6 6 6J7GT 10 6 I0F9 I 1 6 30 51 14 - CK505 6/6 EC70 12 6 E(Y51all) 
12'6 

PABC80 IS 6 UABC80 
10/6 

Z719 14 - 6AM6 9 - 6K7G- 5, -.10918 12 6 30FL1 12 6 CK506 6!6 ECC3I IS - (Large) 12,6pCC84 IO - 106 2729 14 6 ' 

9 - GZ30 10j6h 25/-.UCC85 106 
10 - GZ32 1216 PEN45 I9'6,UCH42 11 - 
9 6 GZ34 M¡-:PEN46 7 6¡UCH81 I I .6 
5 6 H30 5/-',PL82 10;-'UCL82 13.6 

13 6 H63 12/6.PL83 11,6;U941 9;- 
13, 6 HABC80 PM28 12i61UF80 10 6 
9 61 13í6 PM12 4/-1U985 10 6 

10 -1-1-K93 1@/-;PM12h1 6¡6;UF89 10 6 
_ HL23 1016 PY80 9-UL41: 11; 

14 - HL41 12¡6.PY8I 9:-,U146 
14 - HLI33D0 PY82 9 ! - U L 8 4 I I '6 
6 - 12¡6'PY83 9;6UY41 8,6 9- HVR2 20/-QP21 7/-UY85 IO 6 
6;- HVR2A 6/-QP25 15/-IVI507 S - 

IS - KL35 8/6iQSI50/I5 :VLS492A E3 

GAGS 6 6 6J5GTG 5 6 8D3 9 25Z6G IO - AP4 7;6 EBF80 10 - EM34 IO - 0A70 5 - U76 g` Y63 7'6 
6AG7 12 6 6J5GTM 6- 9D2 4'- 2807 7- ATP4 4'- EBF89 9 6 180 10 6 Z63 10:6 
6AJ8 9- 6J6 5 6 1 OC I IS - 30 7 6 Z t I OA7I 5 - U78 7/- 

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. 

TERMS OF BUSINESS : -CASH WITN ORDER OR 
C.O.D. ONLY. ORDERS VALUE E3 OR MORE SENT 
POST PACKING FREE. ORDERS BELOW E3 PLEASE 
ADD 64. PER VALVE. C.O.D. ORDERS :- MINIMUM 
FEE, INCLUDING POST AND PACKING, 3 -. WE 
ARE OPEN FOR PERSONAL SHOPPERS. MON- - 
FRI. 8.30 -5.30. SATS. 8.30 -1 p.m. 

When comparing our prices, remember just what we offer. Bentley valves are not only " GUARANTEED NEW AND BOXED," and " GUARANTEED TESTED AT TIME OF DESPATCH," Bentley valves are NEW, BOXED, AND SUBJECT TO THE MAKERS' STANDARD GUARANTEE AS WELL. Only our enormous turnover enables us to select the products of the world's finest manufacturers at lowest prices and pass the benefits on to YOU. 

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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OUR 9/6 COLUMN 17" UNIT BUILT TV CHASSIS 13 

Eí 

FZ3 

Ed 

E 
ES 

E THE SKYSEARCHER 
® This is a 2 -valve plus -metal receiver E set useful as an educational set for 
E beginners, also makes a fine second 
ffil set for the bedroom, workshop. etc. 

Ali parts, less cabinet, chassis and 

la 
E speaker, 19/6. Post and Ins. 2'6. 

Data free with parts or available 
E separately 1/6. 3 -salve battery 
® sersion also available at the 
E same price. 
MALL-MAINS AMPLIFIER 
E 
ÊG 

E 
® e 1 /,a \_ J III 
E \ /13 

E 
E 
uti Powerful three -valve Mains ampli- 

fier Ideal for dances, parties, etc. 
ËB Complete less chassis, cabinet and 
CO speaker (available if required)- 
133 data 1/6 (free with parts). Price 
E 19 6, plus 2/6 post and insurance. 

It is a hall light, as well 
mas a double chime and 

you can make it in a 
couple of evenings for 
the total cost of only 
19 /6, including instruc- 
tions, post 2 - -data 
available separately 
price 2!-. 

Simplex Transistor Kit .E8 

Makes dealbedroom 
radio, uses one tran- 

E stator and one crys- 
E6', tal diode. Complete 
E less case 1918, case 

Ee 
5 - extra, 

post and 
Ee 

E A.C. /D.C. Multimeter Kit 

Complete with tube and 
speaker, delivered to you for 
£8 deposit and weekly pay - 1, 

ments of 25,- for 35 weeks or 
£47 cash with order. Non - 
callers add 10 carriage and 
insurance. 

This is a most u; -to -sate 
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. 
* Vssionrasdonund ìnterferenco 

E8 
EB 

E 
E 
E 

03 
E 
6, 
E 
E 
E 

133 

E 
E 
E 

E 
E 
E 
E 
E 
EE 

ai 
EB 

E 
E 
E 
E 

If required less tube and speaker, price £29. 10.0 plus 10 carriage and insurance. E 
FULL INFORMATION AND CONSTRUCTIONAL DATA AVAILABLE SEPARATELY E 
PRICE 3/6. E 

THIS MONTH'S SNIP 
19 Range Testmeter 

Can be yours for 
only 101- deposit 
and 19 payments of 

10,- weekly. 
Like all AVO 
meters it is a 
very fine in- 
strument: it 
has a sensi- tivity of 
10,000 ohms 
per volt and 
1 9 m o s t 
useful ranges 
as follows: - 
D.C. volts 
0 -1.000 (seven 

ranges), A.C. volts 0 -1.000 (five ranges), D.C. current 
0 -1 amp. (5 ranges), resistance 0 -2 melts. (2 ranges), 
(complete with test leads). Immediate delivery. 
Cash price £9.10.0 -non -callers please add 3 6 
post & ins. 

E Measures A.C. D.C. 
E volts and ohms. 

ES 
All the essential 
parts including 2ín. 

E moving coil 
03 ' meter, se- 
E lected resist - 
E ors, wire for 

shunts, range E sele c tor 
E switches, cal- f ibrated scale 
E and full in- 
ai struct ions, 
LE 

price 19'6 
plus 119 post and insurance. 

Pil 
ee BAND III CONVERTER 

Suitable London, Midlands, 
North, Scotland. All 

Eparts including 2 valves, coils, 
fine tuner, contrast control. 

E condensers. and resistors. 

E (Metal case available as an 
E extra.) Price only 19'6. plus 
Ea 2 6 post and insurance. Data 

free with parts or available 
`.' separately 1/6. 

NOW 2 MODELS 
Turret Tuner 

Brand new stock. not sur- 
plus, with coils for Band I 
and III complete with 
valves. Model 1 I.F. out - 
put 33 38 Mc s. Series 
heaters. Model 2 I.F. 
output 16 -19 Mc s. Parallel 
heaters. With instructions 
and circuit diagram. 79 6. 
With knobs 3 6 extra, post 
and insurance 2 6. 

T.V. SERVICE SHEETS 
100 sheets covering 
the most popular 
post -war Televisors 
by leading makers - 
Cossor, Ekco, Fer- 
guson. Pye. etc., etc. 
Give circuit diagram 
component valves. 
I.F. frequencies. 
etc., £1 post free. 

FE 

SPEAKER BARGAIN ES 

113 

E 

E 
E 
m 

E 
12ín. Hi- fidelity loudspeaker. High al 
flux. Permanent magnet type with ES 
standard 3 ohm speech coil. Will I handle up to 12 watts. Brand new 

ÊB by famous maker. Price 32'6 plus E 
3'6 post and insurance. 

tB 
E 
ES All the Farts for making 

transistorisxd Enlarging or 
Process Timer with con- 
structional details. £2.10.0. 

THE ELPREQ E.H.T. 
GENERATOR 

E 
E 

This unit contains three BVA 
valves. Output from 6 kV to 9 kV ? 
rectified with normal A.T. rail E 
input but somewhat higher outputs ED 
can be obtained with higher H.T. E supply. Dimensions are 61x4tx7in. 
Price 69,6, post. packing, etc.. 5 -. E 

E 
E 
E 

E 
E 
E 
E 
E 

ELECTRON 
For 

42-46, Windmill I1111, 
Ruislip, Middx. 

Phone : RUISLIP 5780, 
Half day, Wednesday., 

IC PRECISION EQUIPMENT, LTD. 
prompt attention post orders should be sont to 

our Eastbourne address marked Dept. 5. 

86. Grove , . Rd 29. Stroud Green Rd., 266, London Road, 
T :astbournr,¡.Sd Finsbur> Park, N.4. Croydon. 
Half day, Saturday. I 

PHONE: ARChway 10491 Phone : CRO 6558 
Half day, Thursday. Half day, Wednesday. 

E;3EEBEEEEEEEEEEEEE9EEEEEEBEH33EEEl33EEEEEEEEEEEEEEFBEEEEEEEEIBE®EEEEE31:BEEEh'i 
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BRmAR 6T8 

February, 1958 

The Brimar 6T8 is a triple -diode triode in which 
one diode has a separate cathode. The triode< 5 

section has a high amplification factor making E 

the valve suitable for use in AM, FM receivers in 
the demodulation and first stage audio circuits., 4- 

The diodes may be used in series shunt limiter; 
circuits, for example, in the audio sections of° 

television and ó communica -` 
tions receivers, 2 

followed again 
by the triode, 
section for A.F. 
amplification. 
Near Equivalents O 
EABC80 DH719 

6AK8 

100 20^ 
ANODE VOLTAGE -Ve 

300 400 500 

Typical Triode Operating Characteristics as an R.C. coupled amplifier. 
Anode Supply Voltage 
Anode Load Resistor 
Grid Resistor ... 
Cathode Bias Resistor ./. ... 
Peak Output Voltage 
Stage Gain (for 24 V peak to peak output 
Distortion (for 24 V peak to peak output) 
Keep this for further reference or writ 
for a data sheet. 

.. 250 250 volts 
0.25 0.25 megohm 

.. 1.0 10 megohms 

.. 3 0 kilohms 

.. 43 40 volts 
42 42 

5 ';; 
to the Publicity Department 

5í ii; /atd Telephones; and Cables; Limited FOOTSCRAY, SIDCUP, KENT Footscray 3333 

NOW-the easy way to buy your Test Set 

PORTABLE TEST SETS 
Series 90 & I00 

New easy terms for purchase of the superb M.I.P. Test Sets are oliered by 
the makers. These terns arc as follows :- 
Series 90 Miniature Test Set 
Cash price £9.15.0 or deposit 35;- and six monthly instalments of 28,'10. 

Series 100 Portable Test Set 
Cash price £12.7.6 or deposit 47,'6 and six monthly instalments of 36,' -. 

Other credit terms from the following suppliers »- 
RADIO (MITCHAM) LTD., 187 London Road, Mitcham, Surrey. 

FRITH RADIOCRAFT LIMITED, 69 -71 Church Gate, Leicester. 
SEND THIS COUPON FOR FULL DETAILS WITHOUT OBLIGATION 

To : MEASURING INSTRUMENTS (PULLIN) LTD., 
Electrin Works, Winchester Street, Acton, W.3. 

Please send illustrated leaflet of the M.I.P. Series 90/I00'" 
Test Set, together with details of the new easy payment scheme. 

T Delete whichever Series number not required. 

NAME 

ADDRESS 

F.T. 

Series 90 
19 self - 
contained 
ranges a.c. 
id.c. 200 micro - amps- 
5,000ohn,s 
per volt. 

Series 100 
21 ranges 
a.c. / d.c. 
100 micro - 
amps- 
:,000 volts 
10,000 
ohms per 

volt. 

1111=c1147,--_- 
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The Editor will be pleased to consider 
articles of a practical. nature suitable i. 

for publication in "Practical Television." 
Such articles should be written on one 
side of the paper only, and should con- 
tain the name and address of the sender. .i 

Whilst the Editor does not hold himself .i 

responsible for manuscripts, every effort '. 

will be made to return them if a stamped J. 

and addressed envelope is enclosed. All 
corn espondence intended for the Editor . 
shot ld 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 t design of radio apparatus and to our 

efforts to keep our readers in touch with 
the latest developments, we give no 'i 

warranty that apparatus described i,, 
our columns is not the subject of letters 
patent. 

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

Practical Television " is specifically. 
reserved throughout the countries 
signatory to the Berne Convention and 

5 the U.S.A. Reproductions or imitations 
j of any of these are therefore expressly 

; forbidden. 

TELEVIEWS 
TWENTY -FIVE YEARS OF TV 

THIS year sees the twenty -fifth anniversary of the first 
television programme ever to be broadcast, and the BBC 
quite rightly celebrated the event by special programmes, 

outlining what has taken place in the past twenty -five years and 
spotlighting the important developments. This country has 
always been backward in proclaiming its achievements from the 
housetops, and the impression might be gained from the clamor- 
ous publicity of nations such as America, Russia and Germany, 
that we are always behind the times. The plain fact is that this 
country has pioneered most of the important inventions, dis- 
coveries and scientific achievements ; to mention but a few, the 
telephone, radio, radar, the pneumatic tyre, the motor car, the 
bicycle, watches and clocks, printing, ceramics and pottery, 
machine tools, and mass production methods. A complete list 
would be of formidable dimensions, and it is time that we offset 
the cheap -jack publicity of other nations by blowing our own 
trumpet. It is undeniable that this country pioneered television. 
No other country can produce rebutting evidence. It was Baird 
who first drew attention to the possibilities with his crude disc 
machine, and imperfect though it was, pictures were radiated from 
a national transmitter, which led up to the development by others 
of the high definition television system which we use today. We 
did indeed set the pattern to the world and we hope that every 
nation will acknowledge that it owes its television service to 
Great Britain. TV developments in the offing such as colour 
television and even stereoscopic television will be due to English - 
men. 
" RADIO- CONTROLLED MODELS rr 

\7E have just published at 12s. 6d., by post 13s. 6d., a new 
handbook entitled " Radio -controlled Models." It 

explains how to build a single -valve super generative receiver, a 
two -valve transmitter, a six -valve superhet, a single -valve 
crystal controlled transmitter, radio control for model aircraft, 
actuators, audio control, steering control gear, how to make a 
radio -controlled model battleship and model aircraft and very 
completely covers the whole field of this fascinating new hobby. 

THE PRACTICAL HOUSEHOLDER EXHIBITION 
THE great PRACTICAL HOUSEHOLDER EXHIBITION 

sponsored by our companion journal opens at the Empress 
Hall, Earls Court, London, on February 19th and closes on 
March 1st. It will be open every day from 11 a.m. until 9.30 p.m. 
on weekdays and 10 a.m. to 10 p.m. on Saturdays. The entrance 
fee is 2s. 6d. Nearly 100 manufacturers will display their goods 
and give advice and demonstrations. Every " do -it- yourself " 
enthusiast should visit this magnificent show. -F. J. C. 

Our next issue. dated March, will be published on February 21st. 
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TV COMES OF 
AGE 

AN ACCOUNT OF THE DEVELOPMENT OF 

TV DURING THE PAST 21 YEARS 

The Pre -war Years 
AT 3.3(1 on the afternoon of Monday. 

November 2. 193b. the first regular 
television programme of the BBC went ou 

the air. It was both short and unpretentious, 
and consisted of formal speeches by the chair- 
man of the BBC. the Postmaster- General. the 
chairman of the Television Advisory.Committee, 
and representatives of the Baird and Marconi - 
E.M.1. companies, followed by two variety turns 
and a news film. A photograph taken of the 
opening ceremony shows the distinguished 
speakers seated behind a row of bent -metal 
canteen tables along the front of which had been 
fastened a piece of fabric to give the illusion 
of a more solid structure. The programme, 
which ran for about half an hour, was televised 
by the Baird system, and then. after a brief 
interval. speakers and performers_ movIed to the 
adjoining studio where the programme was 
repeated before the Marconi- E.M.i. cameras. 
The order of using the two systems 'had been 
decided by the toss of a coin. 

It is like that the programme was seen by 
only a very few people since there were only 
about 300 television sets then in private hands. 
But it was a beginning. and put Britain ahead 
of the rest of the world in bringing television. 
to the people. 

The official opening was the climax of' nearly 
two years of feverish preparation following the 
publication of the Selsdon Committee Report of 

.1935 -preparations which were in no small 
measure complicated by the existence of so many 
major interests. among them the Government, 
Parliament. the Television Advisory Committee, 
the BBC. the Baird and Marconi -E.M.I. com- 
panies and the radio industry. Yet. even the 
rapid progress which was being made was not 
fast enough for the public. supported by the 
press. 

Initial Problems 
In fact. considering the complexity of some 

of the problems. the various parties moved with 
commendable speed. The report was laid before 
Parliament on January 31. 1935; the first meeting 
of the Television Advisors Committee. which the 
report proposed setting up. met on February 5; 
in the same month the BBC appointed a Director 
of Television while by August both interested 
companies had placed orders for high- definition 
broadcasting apparatus. 

The BBC was not directly concerned with some 
of the major questions. It fell to a sub -committee 
of the Television Advisory Committee to choose 
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J. L. Baird with his TV recorder. This was, of course c 

with the early low- definition system. 

a site for the new station. and it was they \\110 
finally selected Alexandra Palace. Nor did the. 
BBC interfere with the companies' specifications 
for their broadcasting apparatus. beyond-attempt- 
ing to discover diplomatically -and unsuccessfully 
-- whether some measure of agreement on a 
standard could be reached by the two rivals. 
which would' facilitate the ultimate choice 
between them.- 

Even so. the BBC had big problems of its 
own. To the engineering staff. in particular. it 
was clear that very considerable technical progress 
would have to be made before a service could 
he looked upon, as definitely and firmly 
established. There was also the unanswerable 
question whether the public could be induced in 
sufficient numbers to purchase highly expensive 
receivers to watch short transmissions in this 
ver} imperfect medium. 

The London Television Station, Alexandra 
Palace 
Alexandra Palace, the home of the new 

television station, was already well known to 
Londoners. Built upon the heights of Muswell 
Hill. it had been designed as North London's 
answer to the Crystal Palace as an exhibition 
centre. Its site is magnificent; architecturally. it 
has nothing to commend it. 

Superficially. the new BBC station at Alexandra 
Palace did not differ yens much in 1936 from 
the building as we know it to -day. The portion 
of the palace in which the station was established 
was leased from the palace trustees, and consisted 
of an area of approximately 30,000 square feet, 
and a further area of 25.000 square feet was also 
taken to permit of future development. The 
main premises acquired consisted originally of a 
number of large rooms arranged in two suites. 
one on the ground floor and the other on the 
first floor immediately above, but by making 
minor structural alterations, it was possible to 
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accommodate the transmitters on the ground floor 
with the control rooms immediately above them, 
with the studios adjacent to the cóntrol rooms. 
The south -east tower -the most striking feature 
of the station -was converted into offices, and 
upon the top of it the aerial (reaching to 300 feet 
above ground level and 606 feet above sea level) 
was built. To begin with there were two studios, 
each 70 ft. X 30 ft. 

Transmitting Equipment 
Here to begin with was housed the equipment 

of both the rival companies. much of which 
was markedly different from that in use to -day. 

The Baird apparatus was complicated both in 
structure and use. For televising cinema film it 
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much use of it was made in the transmission 
of actual programmes. 

The Marconi -E.M.I. Company's apparatus 
depended on the use of the electron tube, which 
they named the " Emitron." This camera 
possessed great flexibility in operation. and 
proved successful for outside transmissions as 
well as for studio work, and was the forerunner 
of the present television camera. 

The Baird Company chose a system of 240 
lines and 25 pictures a second with sequential 
scanning as likely to give definition acceptable 
to the public and allow the design of a simple 
-and relatively cheap -receiver. The Marconi - 
E.M.I. Company. however, considered a higher 
standard essential. and chose 405 lines and 25 

picture scannings a second, with 
50 frames a second interlaced. 

J. L. Baird demonstrating his stereoscopic TV system in 1941. This 
was the first demonstration of stereo TV in the world. 

relied upon the Nipkow disk -a metal disk, 
pivoted at its centre and drilled with a series 
of holes on a spiral path which. revolving at high 
speed, permitted the scanning of the objective - 
whilst for studio work there were the ' indirect 
film " and the " spotlight " methods. In the 
former the scene was photographed on cinema 
film. and then rapidly developed and scanned 
while still wet by a Nipkow disk through the 
side of a glass tank. This process necessitated 
a continuous delay of about one minute, and in 
order to synchronise the accompanying sound, the 
latter had to be recorded on the film beside the 
pictures. The alternative method of direct 
television, but one only suitable for close -ups. 
consisted in the scanning of the person or object 
by a moving spot of light, the reflected light 
being allowed to fall on to photo- electric cells. 
This latter method had the added disadvantage 
that it was necessary to keep the rest of the 
studio in almost total darkness while the spotlight 
was in use. Bairds were also working upon a 

form of electron tube, but at this stage only 
experimental apparatus was available, and not 

The Pre -war Staff 
The first Director was Gerald 

Cock. Mr. Cock. who was then 
about 40. had previously been 
head of the BBC's Outside Broad- 
casting Department. A varied 
career before joining the Corpora- 
tion had included mining in 
Mexico. 

Administration was in the 
charge of Leonard Schuster (the 
former executive officer of the 
Outside Broadcasting Department). 
and programme organisation was 
the responsibility of Cecil Madden. 

(The staff in 1936 was vers 
small; it rose steadily until by -he 
end of 1938 it numbered 462.) 

The First Try -out : Radiolympia 
1936 
Pace and tension -which have 

never been long absent from tele- 
vision work -were clearly notice- 
able in those early days. 

" In August, 1936," says Cecil 
Madden, who is still an executive of the BBC 
Television Service, " Gerald Cock assembled 
us all in Broadcasting House and allotted 
to us our jobs. I was to be in charge 
of programmes. He said we were all starting 
from scratch, the whole thing was com- 
pletely new to us, so we'd have to have plenty of 
time to learn all about everything; what a camera 
could do. how to light the sets, how to tackle a 

thousand practical problems. Fortunately, there 
was no hurry. We wouldn't be expected to do a 
programme for three or four months away. Well, 
this sounded fair enough. so out we went, bundled 
into cars, and rushed off for our first visit to 
Alexandra Palace. The first thing I did was to 
go up to the room which was to be my office: a 

small. bare room, with one chair, a desolate empty 
desk and a telephone. As I walked in the 'phone 
began to ring. I picked it up and out came the 
voice of Gerald Cock. ` Wash out everything I 
said about plenty of time. I've agreed t2 start 
the service from Radiolympia. That meifis the 
first programme in ten days' time 

This Olympia show, which opened on August 26, 

_A 
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1936, was the first opportunity that the public 
was given of seeing television. The interest 
shown was unbounded. No fewer than seven of 
Britain's leading radio manufacturers had receiv- 
ing sets on show. and the transmissions were seen 
by 100.000 visitors during the week of the show. 

In addition to excerpts from films and open - 
air programmes from the grounds of Alexandra 
Palace. the BBC broadcast twice daily a variety 
show, " Here's Looking at You," produced by 
Cecil Madden. 

From the purely technical point of view the 
demonstrations were less successful, as both 
systems had bad breakdowns at times and there 
was a great deal of flicker, justifying the BBC's 
v.'arning that the public should not expect too 
much. The try-out was, however, 
valuable to the BBC in showing 
the public reaction to its pro- 
grammes. 

The Reception Area 
Very soon after the opening the 

BBC received information on 
reception which fully justified its 
most sanguine hopes. Before the 
service was put into operation it 
was believed that the reception 
area of an ultra- short -wave station 
would be very small, and indeed 
that range could not extend 
beyond the horizon. It was, 
moreover, thought that there 
would be severe screening from 
tall buildings and hills and there 
might be large areas where no 
reception .would be possible. It 
was found, however, that reception 
was not restricted in this way, 
although, of course, some screen- 
ing did take pláce. There proved 
to be generally no difficulty in 
obtaining reception in suburban 
r,nd country districts within thirty miles radius of 
the transmitter. and there were many instances of 
good reception being obtained at much greater 
distances. Regular reception was recorded at 50 
miles, while good pictures were obtained at a 
distance of 200 miles. 
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1938. when an evening show was provided. 
Taken as a whole, the television service con- 

trived remarkably well, within the limits of its 
resources and the facilities of the period, to 
balance its programmes. Magazine features, sport, 
cabaret, plays, light and serious music, puppets, 
demonstrations, fashion parades, variety, ballet 
and ballroom dancing, children's theatre and 
newsreels were all well represented. 

Outside Broadcasts at Work 
It was, however, in its outside broadcasts that 

the BBC gained its greatest and most enduring 
triumphs. It was fortunate that within a fenk 
months of the opening service equipment was 
available to permit the televising of the Corona 

One of the most popular 

The Service in Operation 
From November 2, 1936. until early in Feb- 

ruary, 1937. the programmes were broadcast in 
alternate weeks by the two systems. This sufficed 
for a fair trial and convinced the Television 
Advisory Council of the superiority of the 
Marconi- E.M.I. system. The Council, therefore, 
decided that as from February 5, 1937, the latter 
system alone should be used. 

Following the formal opening on the afternoon 
of November 2, 1936, the BBC launched imme- 
diately upon its regular pattern of television 
broadcasting. The service set out to provide an 
afternoon and evening programme, each of one 
hour, with a morning demonstration film show 
of oie hour for the benefit of the trade. In the 
early days the evening programme was substan- 
tially the same as that broadcast in the afternoon. 
There was no Sunday programme until April, 

BBC Television programmes -" What's 
My Line ? " 

tion procession of King George VI from a point 
at Hyde Park Corner. 

From this point until the Olympia show of 
August- September, 1938, the television service 
continued to make only slow, if steady, progress. 
In spite of public interest -as shown by the fact 
that more than 250,000 people visited the televi- 
sion exhibition at South Kensington between June 
and September. 1937 -and in spite of a very 
considerable fall in the price of television sets 
(in February, 1937, the prices of some sets fell 
from 95 guineas to 60 guineas), the number of 
viewers remained small, and it is likely that at 
the opening of Radiolympia in 1938 not more 
than 4,000 sets had been sold to the public. 

Some New Problems 
But the very assurance of popular success 

brought fresh problems in its train. 
The question of extending the service beyond 

London had long been discussed. The BBC, the 
Post Office and the Radio Manufacturers' Associa- 
tion were anxious to proceed as quickly as 
possible, and by July, 1938, a twin coaxial cable 
had been laid between London and Birmingham 
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with a view to providing a service to a poténtial 
audience of four millions, and plans were under 
consideration for the extension of the service to 

' Manchester and Newcastle. There were. however, 
important matters. both technical and financial, 
to be solved before a national service could 
become a reality. 

On the technical side the siting of the new 
stations (in view of telévision's restricted range) 
called for the most careful thought, and the 
choice between highly expensive coaxial cable 
and the less reliable wireless link, as a means 
of connectine the chain, had not finally been 
settled. 

Over 4.000 viewers sent in completed forms to 
a television questionnaire prepared by the BBC 
at this time. It was found that 91 per cent. of 
these forms had come in from those who owned 
television sets for entertainment only, and not 
for business. The replies suggested that at that 

1 date plays and variety programmes direct from 
the theatres, news reels, " Picture Page and light 
entertainment generally were the most , popular. 
Outside broadcasts of sporting and other events 
came next. followed by full- length plays, cartoon 
films, demonstrations and talks. The popularity 
of studio drama was a remarkable feature, and 
the preference for full- length rather than short 
plays. Another interesting sidelight on viewers' 
preferences was that while 44 per cent. expressed 
a neutral opinion about men or women announcers, 
the remainder showed an overwhelming prefer- 
ence for women -in marked contrast to the 
sound audience at that date. 

The War Years -and After 
By 1939. BBC television had already reached 

a high standard: programmes had made great 
progress both in content and presentation. and the 
numbers of receivers in use had climbed above 
20.000. But at this point, quite suddenly, between 
11 and 12 in the morning on September 1. 1939, 
with the imminence of war, the service was 
closed down. because it was realised that in the 

event of an air attack upon London the trans- 
mitter at Alexandra Palace would prove a useful 
guide to enemy planes. At the time of the 
close -down a Walt Disney Mickey Mouse film 
was being shown for 'the benefit of visitors to 
Radiolympia. The last regular programme had 
been broadcast on the previous evening. 

In all. the BBC's television service was off the 
air for nearly seven years, and during that time 
the station at Alexandra Palace was put in the 
hands of half -a -dozen maintenance men. while 
the transmitters were taken over by the Royal Air 
Force for its own use. 

The pre -war television staff were transferred 
to other work of national importance. 

During these years it was impossible to main- 
tain any organised television engineering research, 
and although radiolocation itself owed much to 
earlier research in television, little information 
and no discovery of a fundamental character for 
the benefit of television came out of the tremen- 
dous progress made in related branches of 
wartime research. 

However, the war years were not entirely lost. 
Very serious consideration was given at that time 
to the preparation of plans for the re- opening and 
development of the service when circumstances 
made that possible. 

After the war the BBC took stock. Alexandra 
Palace had escaped serious damage. The trans- 
mitters were intact and the studios had escaped 
damage although some of the equipment had 
gone. The outside broadcasting units had been 
dismantled and the mast at Highgate which had 
been used for receiving outside broadcasts had 
blown down, causing so -much damage that the 
local council refused to have it put back. The 
wardrobe had suffered some losses but sufficient 
remained for the needs of the service. More 
important still the scenery was intact, for in those 
days of shortages it would never have been 
possible to get enough timber and canvas to 
replace it. Gerald Cock was now in the U.S.; 
Maurice Gorham was appointed the new head. 

The Reopening of the Service 
Zero hour for the reopening 

of the service was 3 p.m. on 
June 7. 1946. This date had been 
deliberately chosen after the 

announcement that the Victory 
Parade was to take place on 
June 8. The BBC was resolved 
to make this its first big outside 
broadcast, and hoped that it 
would give post -war television the 
same fillip that the Coronation of 
1937 had given. To that end the 
reopening ceremony by the Post- 
master- General was fixed for the 
day before. 

With this much fixed. the 
preparations and rehearsals 
acquired a new meaning and 
urgency. It also brought to the 
fore certain matters which needed 
urgent attention. The television 
cable linking Alexandra Palace 
with places in the West End had An annual impres, ive O.B. is the Armistice Day service from the Cenotaph. 
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not been used since 1939, and nobody knew 
how it would work; the Highgate relay -mast 
had gone and arrangements had to be made 
quickly for the construction of a receiving aerial 
at the station itself, and for shielding it from inter- 
ference by the outgoing signal; and finally the 
outside broadcasting apparatus itself had to he 
fitted and tested. Everything. 
was satisfactorily arranged 
and by the day before the parade 
good pictures were received from 
the camera position opposite the 
Royal saluting base in The Mall. 
The reopening ceremony, too. 
passed off more smoothly than 
anyone had dared to hope. 

The parade on June 8 was 
hailed by the press as a very great 
triumph for the BBC. 

The Service Gets into its Stride 
The number of sets in the 

hands of the public in June, 1946. 
was only seven and a half thou- 
sand, the amount of studio space 
was still no greater than it had 
been before the war, and the 
service still did not extend beyond 
the London area. In spite of 
restrictions on capital and the 
shortage of materials, the need for 
prompt action was urgent. The 
growth of television, and particu- 
larly the threat thát programmes would be shown 
in cinemas, had also thoroughly alarmed com- 
mercial interests with the result that the BBC 
was now barred from the televising of a number 
of sporting events and the use of commercial 
newsreels. This was quickly followed by a ban 
on television appearances of artists under contract 
to three of the major theatre groups, and this, in 
turn, by demands for higher fees for artists who 
agreed to appear. 

Extension of Coverage 
In reopening the service in June. 1946, the 

Postmaster -General was able to announce the first 
station outside London would be at Birmingham, 
and that urgent consideration was already being 
given to the difficult problems involved in extend- 
ing the service to the provinces generally. In a 
little over three months agreement had been 
reached between the Corporation and the Post 
Office for the servicing of a station at Sutton 
Coldfield, which would serve the Birmingham 
area. The station, which had approximately twice 
the power of the London station, and brought 
about six million people within its range, was 
opened in December, 1949. Meanwhile, another 
forward stride had been taken in the choice of 
Holme Moss. near Huddersfield. for a north of 
England station, in the prospecting of a site for 
a'station in the south of Scotland and in the pre - 
liminary reconnaissance for a West Country 
transmitter. 

By August, 1952. the BBC service had achieved 
nation -wide coverage and had brought television 
within reach of Over three- quarters of the popu- 
lation through the stations at Sutton Coldfield 
(covering the Midlands), Holme Moss (north of 
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England). Kirk o' Shotts (central Scotland) and 
Wenvoe (South Wales and parts of the west of 
England). The fifth high -power station. at Crys- 
tal Palace, was not available until 1956. but in 
the meantime London and the Home Counties 
were served by the original transmitter at Alex- 
andra Palace. 

An architect's impression of the White City TV Centre. 

The New Television Centre ' 

Behind these developments loomed the still 
greater plan for a new Television Centre. the 
first of its kind anywhere in the world. The 
question of providing such a centre adequate for 
the ever -growing demands of television had grown 
very urgent since the resumption of the service. 
Broadly, what was wanted was a site which 
would be large enough to accommodate those 
central activities which could not be grouped on 
or around the Broadcasting House site. It 
quickly became obvious that few convenient sites 
of the size required existed in London. but in 
January, 1947, the Corporation learned that it 
might be possible to acquire the whole. or a large 
part, of a 25 -acre plot at Shepherd's Bush. on 
what was generally known as the White City 
site. On inspection, this appeared to offer almost 
all that could be hoped for. After an initial 
setback, when it appeared that the site would he 
acquired for housing, the L.C.C. agreed, in March. 
1949, to raise no objection to the Corporation's 
purpose, and to permit the BBC to build on 
13 acres of the site. This was a much smaller 
area than originally envisaged, and the BBC had 
accordingly to re- examine its plan to accommo- 
date all the BBC's headquarters services for 
sound and television in not more than two groups 
of buildings. At the same time it was decided to 
give urgent priority to the development of the 
White City site, and to build, for a start, on 
between 7 and 8 acres, leaving the remainder 
unplanned until the first development was nearing 
completion. The contract requires the construction 
of the first operational unit by the end of 1959- - 
with a view to its being in service in 1960. 
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A COMBINED TV AND BAND II 

SOUND RECEIVER 

By R Sha well 

(Conlintr.d limn page 263, Jarrrcr 
issue.) 

JF adjustment or CI5 wall not 
Lring in vision L19 needs the 
turns closing. Insertion of the 

iron dust end of the "wand" will verify this. 
If the brass core brings in the signal the coil needs 

further opening of the turns. The signal estab- 
lished, howe-er faintly. move the aerial hook to 
V I pin 3 (C SS) and Cl5 may now require slight 
further adjustment. Check L13 with the wand 
and adjust as necessary. Move aerial to Ll 
(V1 pin 6) and check L13 and C15 again before 
adjusting L7 if necessary. Connect the aerial to 
its normal input and adjust LI. Ti acts as a fine 
adjustment to 1.1. In all the above procedure do 

not waste time if adjusting spacing of turns does 

not suffice. but wind another coil with a turn 
more or less as the wand indicates. It must be 

emphasised here that to line up the Band IIl 
channel without the Band II and I coils con- 

nected is not recommended as the whole set -up 
will change v. ith the connection of these. If 
a second Band III channel is available. turn to 
this and check with the wand on Ll9 to decide 
whether the link needs lengthening or not. (The 
insertion of the wand will. of course. bring the 

first channel in on the new position if inserted 
too far.) It is now advisable to check with 
phones on the vision channel to ensure that this 
is also receiving the vision signal but this should 
be automatically correct as only by tuning the 

oscillator lower than the signal can vision be 

lost. and the frequency difference is so great that 
this is not a likely error. 

Band II is now aligned and should not present 
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Fig. 16.- A suitable Triplexer circuit for the receiver. 

A view of the campleted 
combined receiver. 

any great difficulty if a reasonable signal is 
available. If necessary the procedure as for 
Band III can be followed. tuning by the dust 
cores. Since the coils are incremental. insertion 
of the tuning wand in the Band III coils can 
still be used to give an indication of the need 
for more or less inductance. Only L21 tunes 
sharply. L9 -15 has a definite peak, but L3 is very 
flatly tuned. On positions 5 and 6 the oscillator 
link may need adjustment to avoid the need for 
moving of the fine tuner between stations. This 
was achieved with a slightly humped link of 
26 s.w.g. at the back of the wafer in each posi- 
tion. Tuning is fairly critical if the TV aerial is 
being used. but is broad with the increased input 
provided by a V.H.F. dipole correctly mounted. 
of 2ft 6in. each arm. 

Band I is now aligned and will not normally 
provide any problem. If the coils will peak on 
the sound signal nothing further need be done at 
this stage. Brass cores can be used if necessary. 
Channel 2 coils have been used by the author 
and the remaining coil data checked by the 
generator and will be found to be within easy 
adjustment range. Final adjustment of these 
should be carried out on a picture. 

In the final adjustment to the trimming of the 
oscillator to enable direct switching to be made 
Throughout it must be realised that C15 sets 
Band III but affects I and II as well. L21 is the 
second adjustment. and affects Bands I and II and 
L24 is the final adjustment. This means switching 
through Band I to make the second adjustment 
and back for the final one. Any further adjust- 
ments must be made on a picture. and normally 
is to the Band I channel and Cl only. 

If a grid modulated set of the Supervisor type 
is available this can be used by removing the set 
aerial. turning contrast and sensitivity down. and 
linking the tube grid to C57 output. Again make 
sure neither chassis is lire to earth before 
starting. Link the two chassis with another lead. 
With both switched on the receiver should provide 
a picture. but the brilliance will be controlled at 
the set. This procedure is not to be used on 
sets where the circuitry is not known to provide 
a similar output and D.C. restoration system as 
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the Supervisor and in these cases the timebases 
should be made up and a complete set assembled 
before a picture check can be made. 

Assuming a picture established on the set turn 
to the weakest channel and adjust contrast for a 

reasonable picture. If this is a Band III channel 
adjust Cl for maximum gain and then close to 
this for minimum signal /noise ratio. Turn to 
the other channel and if too strong switch off and 
insert a variable resistance between the fixed 
contact on wafer 5 and use this to balance the 
picture. The V.H.F. channels can normally be 
left at full gain. The variable control can be 
left or replaced by a fixed resister of the correct 
value. If the signal is so great that it cannot be 
balanced by this means an alternative circuit is 
possible. the earthy end of R46 (contrast) being 
disconnected from chassis and linked to the 
moving contact of wafer 5 so that the balancing 
acts on R.F. and I.F. stages. 

There are one or two points upon which it 
may be profitable to experiment to improve 
Band III results.. Incremental tuning by nature 
introduces losses due to the sheer dead weight 
cf the shorted coils at the higher frequencies and 
a heavy gauge wire from the moving contact lug 
here to the centre spigot of V2 and to the coil 
link across the wafer may increase the signal. Also 
a "3000pF ceramic from this contact to the corre- 
sponding contact on wafer 3 (i.e.. parallel with 
C7) may improve gain. The aerial input con- 
nection may also prove more effective if the 
primary is earthed rather than taken to the 
secondary. It is also preferable to make all 
adjustments to get maximum performance with 
separate aerials if possible, combining these later, 
but it is often difficult to manage this, as at least 
twc separate leads are then needed. One further 
effect was noticed when channels 2 and 9 were 
involved and may be the subject of experiment. 
If channel 2 (Band I) was peaked on L12, L18 the 
channel 9 signal suffered slightly, whereas un- 
screwing the core slightly, whilst having little 
effect on Channel 2 (which has normally ample 
gain) increased the Band III signal considerably, 
removing grain and cleaning up jagged verticals. 
This may be peculiar to the particular combina- 
tion of channels as there is a harmonic relation- 
ship in this case. The author has not been able 
to check on other channels. 

Triplexer 
This is easily made up on the spare switch 

wafer, now useless for other purposes. The basic 
diplexer has been described in these pages pre - 
iously and is not at all critical in construction, 

having negligible insertion loss. 18 s.w.g. wire 
is suitable for the inductances, which are tin. dia. 
self supporting. spaced diameter of wire. Cera- 
mic tubular condensers are preferable and Fig. 16 

gives the circuit. The F.M. aerial is fed via a 
series resonant circuit and was found to be best 
connected to the Band I input. 

Alignment on Signal 
In spite of alignment data, the author invari- 

ably lines up on the test card for final satisfaction 
and if this is preferred the following procedure is 
to be followed in the order given. 
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1. -T2. T3. L26. T8- maximum brilliance)) 
adjust contrast to prevent flaring- ignore defini -4 
tion. 

2. -T2. T3. T7. PRI. Peak on 2.5 Mc /s bars 
T7 sec.. max. sound rejection. T8. max. 1.5 Mc ,s 
bars. L26, max. L.F. as indicated by long white 
areas. 

3.-T3-Back to max. brilliance. 
Finally 1.26 and T3 are adjusted to remove 

" streaking " and " smearing of large areas of 
black or white. T3 may need taking slightly 
towards 1 Mc s bars. L26 will remove " pull- 
ing on whites." Contrast and brilliance controls 
will need adjustment throughout the procedure. as 
will focus. 

The correct tuning point is always that of 
maximum sound output. but on r.crmal pro- 

A plan view of the complete receiver 

gramme material this is not always obvious, and, 
is easier to tune to the point just short of sound` 

breakthrough, which should coincide with approxi- 
mately half maximum picture strength. With care 
in lining up. the 3 11ík /s bars should be visible, 
and the 2.5 Mc /s bars should be crisp black and. 
white. A further point is that the F.M. trans- 
former T6 should be aligned on position 5. as 
obviously the wiring to the switch does mean 
that only in one position is alignment exact. The 
variation introduced by one switch change is 
not material. but that by two changes would result 
in some distortion. 

The set is suitable for use with the standard 
type sync. circuits and timebases as used in the 
Supervisor. Teleking and the circuits sponsored by 
Brimar and Mullard and assembled in an upright 
position about the tube neck, with the focus 
magnet in the centre, a compact, side -controlled 
set is easily made up. 

No sound or vision limiters are fitted. A spare 
diode in the 6AL5 is available if conditions make 
a limiter essential, although the author is favour- 
ably located and prefers the occasional spot to 
the cutting of highlights often attendant upon 
vision limiters. If a sound limiter is necessary a 
crystal circuit can be inserted on the input to 
wafer 7. This will prevent its operation on F.M., 
where it is not required. 

A.M. suppression on the F.M. channel is good. 
Ignition interference from a car outside the house 
disappears when on tune, as does a bad case of 
vacuum cleaner interference. In normal listening 
no intereference has been noticed at any time. a 
welcome change from the heterodyne. timebase. 
mains borne, and sundry other whistles, crackles 
and bangs of the broadcast band. 
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SIMPLIFIE 1-i: D TV SE I,\ VICING 
5. -SETS WITH FLYWHEEL AND AUTO -SYNC 

(Continued front page 256, January issue) 

ALTHOUGH. the circuit diagrams of these sets 
appear very complicated, they are not 
necessarily so. If cart is taken to separate 

the circuits concerned. they will be found to be 
no more difficult to service than any other portion 
of the set. Practically all fringe area sets have 
these types of sync circuits. and trouble which 
may occur through faulty components will cause 
lack of frame and line 
hold. In the case of 
the line timebase. this 
lack of hold may be 
due to the line time- 
base being triggered by 
noise pulses reaching 
the timebase generator 
just before the line 
synchronising pulse. 
This will produce 
ragged vertical edges to 
the picture. A typical 
flywheel sync circuit is 
shown in Fig. 18. In this circuit positive pulses 
are applied to anode of VI and negative 
pulses to cathode of V2. causing both valves 
to conduct until a charge nearly equal to the 
pulse amplitudes is built up across the coupling 
capacitors; the valves will then cut off. The 
conduction current flows through the coupling 
resistors, and if the values of the resistors 
and condensers are balanced at potential 
at the input at the moment of conduction will 
appear at point A. If the conduction occurs at 
the exact time of the synchronising pulse, then 
the potential at point A will coincide with the 
mean potential of the input waveform. Should 
however, the gating pulses arrive early they will 
coincide with the section of the waveform that 
is more positive than the mean level and the 
output potential to the oscillator will be positive. 
This will cause the speed to fall and the gating 

OUR COVE 

will once more coincide with the input 
pulses. Now the values of resistors and capaci- 
tors in this circuit are very critical. and should 
faults arise they must be checked first. For in- 
stance, in the circuit shown. Cl and R1 are 
chosen in value to give a time constant that is 
the nearest approximation to the ideal waveform. 
R4 and C2 have a time constant equal to several 

lines. R5 and C3 are a 
critical time constant 
damping circuit to pre- 
vent oscillation of the 
horizontal t i m i n g 
caused by the vertical 
synchronising pulse in- 
terval. The resistors 
can be checked for 
value. but I advise 
replacement of capaci- 
tors if suspect. Keep 
to the values given in 
service diagram. Fig. 19 

shows another type of flywheel synchronising 
circuit. Here VI is a phase splitter. The action 
is the same as in. the previous circuit. Here also 
all values are critical and should be suspect if 
trouble is experienced. 

A circuit diagram for Auto -Sync is given in 
Fig. 20. Here differentiated line sync pulses in 
antiphase are derived from the transformer in 
the anode circuit of VI. the sync amplifier. These 
pulses are balanced about earth by the centre 
tap of the secondary and applied to the discrim- 
inator diodes via capacitors Cl. C2. A saw -tooth 
waveform from the horizontal scan output trans- 
former is applied to the discriminator via C4, R4. 

At the junction of RI R2 the discriminator 
diodes produce a control voltage whose ampli- 
tude depends upon the relative phases of the 

ER SUBJECT 
The illustration on our cover this month 

depicts a common fault which can be due to ; 
poor sync, interaction between the two time- 

; bases, or faults in the flywheel and auto -sync 
section. Previous articles in this series have 
dealt with various timebase faults, and this 
article deals with the flywheel and auto -sync 
circuits. Next month the series will be concluded 
with notes on the cathode -ray tube. 

Fig. 15. -.1 typical flywheel sync circuit. 
Osti / /ator 

Fig. 19. -An alternative arrangement to Fig. IS. 
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sync pulses and the reference wave form. This 
voltage is filtered by R3 C3 and applied to the 
grid of the horizontal oscillator. A good check 
on this type of circuit is to see what effect the 
horizontal hold control has. 1f the discrimi- 
nator circuit is working correctly, there will be 
little effect from this control as the descriminator 
has taken charge. here again in this circuit 

Horizontal 
Scan Output 
Transformer 

Fig. 20. -An auto -sync circuit. 

should faults arise, check up on component values 
and also on the two discriminator diodes. Should 
it be necessary to replace these, be careful the 
polarity is correct. The smoothing circuit R3 C3 
is important and trouble here will cause bad line 
tearing. 

Faults Due to Incorrect Adjustment of Controls 
It has been the writer's experience that many 

complairits of poor reception have been due to 
incorrect adjustment of controls and not due to 
faulty valves or components. A few instances 
will be given. 

Flyback Lines Showing 
In most cases due to incorrect adjustment of 

vertical hold control. although too much bright- 
ness can also bring them out. 

Black Jagged Lines Across Picture 
In most cases this is an indication of slight 

line slip. Readjust line or horizontal hold control. 

Bent Verticals at Top of Picture 
Again slight adjustment of line hold control 

will in most cases clear this. 

Shadows in Cornerjs of Picture 
Generally due to incorrect centering of picture 

or scan coils. 

Negative Picture 
Can be due to too strong a signal input or 

a mis- setting of the ion trap. 

Ringing 
This is often duc to too much contrast being 

used. 
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Excessive Interference 
This is often due to a poor aerial system or 

mismatching of the aerial to the set. The place- 
ment of the aerial is a point of great importance, 
especially in towns where interference is likely to 
be heavy. 

Poor Focusing 
- In many cases due to incorrect positioning of 
focus magnet. 

Checking on Control Settings 
It is advisable to set up controls on the BBC 

test card if possible. The picture value here is 
standard and all controls can be checked on it. 

Distorted Picture 
This is sometimes due to static charges due 

to humidity. Will generally clear itself within a 
quarter of an hour. 

Blurred Picture 
Often due to the vision interference limiter 

being too far advanced, thus cutting down vision 
signals. 

R.F. Interference 
This is a type of lacework pattern on screen. 

Moving or re- orientation of aerial may be neces- 
sary or a wave trap fitted at the frequency of 
the interference. if known. 

Final Words on Fault Location 
The cathode -ray tube can assist you a great deal 

in locating the part of the receiver that is faulty. 
Careful analysis of the picture can save much 
time and money by telling you where the fault 
is likely to be. 

(To be coturttued) 

PRACTICAL WIRELESS. FEB. ISSUE 
NOW ON SALE PRICE 1/3 

When using condensers removed from an old 
receiver, or which have been purchased as manu- 
facturer's or ex -Govt. surplus, it is always advisable 
to test then: to make sure that they are in sound 
condition. When servicing some types of receivers 
too, it is necessary to test condensers, and a test set 
specially designed for condenser testing forms the 
main topic in this month's issùe of our companion 
paper PRACTICAL WIRELESS. 

A converter to enable the user of an R 1155 
to tune the band from 1.5 and 3Mcjs is also des- 
cribed, whilst other constructional articles deal 
with the building of a single note electric organ 
(the "Simpletone "), a Transistor Booster Ampli- 
fier, and a Modulating stage for the One -valve 
Transmitter described some time ago. 

Other articles cover the Practical Applications 
of Negative Feedback, Quality Radio Tuners, 
Methods of Using the Clamp Valve, Making a 
start as a Transmitter, Transistors in Practice, a 
Simple "One- Meter" Transistor Test Set and 
Observe the Satellites. 

The issue is complete with the usual features, 
Letters from Readers, etc. 
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GRANADA TV CHELSEA 
SOME INTERESTING DETAILS OF THE CONVERSION 

OF THE OLD CHELSEA PALACE MUSIC HALL, 

NOW USED BY THE GRANADA ORGANISATION 

WHENWHEN it was announced a couple of years 
that Sydney Bernstein's Granada 

group of entertainment enterprises were 
venturing into television. it was expected that 
something original, bold and adventurous would 
develop -in premises as well as in programmes. 
It did. The Granada Television Centre in 
Manchester quickly arose and has turned out to 
be one of the best -planned television headquarters 
in Britain. Its design allowed for extensions and 
additions to stage space to be made as required. 
without destroying the balance of the original 
compact layout. Long -term planning was pre- 
ferred to improvisation and expedients. The 
extensions are. in fact. already in hand. 

Policy Change? 
Surprise was. therefore, my first reaction to the 

news that Granada was going to turn the old 
Chelsea Palace music hall into a television theatre. 
First, it seemed to be a deviation from 
Granada's original policy of centralisation, and. 
secondly, it seemed to be following the paths of 
the BBC and the other I.T.A. programme con- 
tractors. which have occupied and converted 
quite a number of London and provincial theatres. 

True. Granada had used the Chelsea Palace and 
other theatres for occasional outside broadcasts - 
but now they were converting it for television use 
exclusively. 

Modifications being made to the front cf the gallery, 
to fit Monitor screens. 
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The Old Music Hall 
Chelsea Palace was . one of the London 

Syndicate music halls. built about fifty years ago 
and " booked " in conjunction with Brixton 
Empress (now a Granada cinema). Walthamstow 
Palace (closed. but in very good condition). 
Metropolitan Theatre. Edgware Road (still going 
strongly). Tottenham Palace (now a cinema) and 
Watford Palace (now running rep.). All of these 
halls. excepting Watford. now belong to the 
Granada organisation, which runs an important 
cinema circuit. a few West End and other theatres. 
promotes films and live plays and is interested 
in almost every branch of the entertainment 
business. 

The "Stage " year book for 1912 informs us 
that the Chelsea Palace " bars " Battersea Palace: 
Grand. Clapham; Granville. Walharn Green and 
Empire. Shepherd's Bush. That means that artistes 
booked at Chelsea Palace were not permitted to 
accept " dates " at the other -named theatres. 
within a certain period of time before or after 
appearing at Chelsea. So far as the Granville. 
Walham Green -now owned by Rediffusion and 
closed at the moment -and Shepherd's Bush 
Empire (now belonging to the BBC) are con- 
cerned. we should not be surprised if the tradition 
of the barring clause for star acts was not 
reintroduced. 
Stars 

Big star names have been a feature of the 
shows so far put out from the Granada Theatre. 
Chelsea -particularly in "Chelsea at Nine "- 
and there is no doubt that this London outpost 
of the Manchester television organisation has 
been set up mainly to enable London and inter- 
national stars to be used without having to take 
them up to Manchester. 

Auditorium 
Many years ago I had visited the Chelsea 

Palace and remembered its auditorium and stage 


