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PRACTICAL TELEVISION March, 1964 

for everything in.. 
COMPLETELY 

REBUILT, RE- SCREENED, RE- ALUMINISED 

TELEVISION TUBES 

SUFFOLK & MIDLAND LEAD THE WAY! 

Regular buyers of Suffolk and Midland Tubes have learnt to rely on their outstanding quality. 

Every tube guaranteed 12 months with proved PERFORMANCE & RELIABILITY 

SUFFOLK TUBES LTD - MIDLAND TUBES LTD 
13 UPPER RICHMOND ROAD 

PUTNEY, LONDON, S.W.15 
Tel: Vandyke 4304 5267 

477 483 OLDHAM ROAD 
MANCHESTER IO 

Tel: Collyhurst 4412 

THE LARGEST INDEPENDENT REBUILDERS IN THE U.K. 

VALVES 

SAME DAY 
NEW! TESTED ! GUARANTEED ! 

111I, 155. 1T4. 351, 3V4, DAF91, DF91, DK91. DL92, DL94 . - Set of 4 for151- 
SETS 14ÁF96, DF96, DK96. D1,116 4 for 23/6 

A7GT 8/- 6U4GT 9/8 DAC32 8/3 ECL80 8/3 
DI 6/6 6v6G 3/9 DAF91 3/9 ECL82 7/- 

1H5GT 8/3 6P6G'I' 6/6 DAF96 81- ECL86 9/- 
1N5GT F/- 6X4 3/9 DCC90 6/9 EF39 3/9 
115 4/9 6S5GT 5/6 DF33 8l- EF4l 6/6 

1S5 3/9 7137 8/- DF91 2/6 EF42 5/- 
T4 2/6 7CT, 7/9 1)F96 61- EF80 4/3 
A5 8/9 7C6 7/6 1)1176 3/6 F,FBS 5/- 
Q9 516 7117 5/9 D1977 4/9 EF'85 6/3 

3S4 4/9 757 25/- 1)K32 8/- EF89 4/- 
3V4 5/6 754 51- DK40 15/6 EE91 3/3 
51790. 4/6 ' 10C'2 12/3 DK9l 419 EF92 2/6 

Y3GT 5/- I01':1 10/- 1)K92 6/9 EL33 7/8 
Z4G 7/- 12AT6 4/3 DK96 6/6 EL41 7/3 

6A8G 5/6 12AT7 3/9 DL33 7/3 E1,42 7/9 
6AL5 2/- 12AU7 4/9 1)1.35 6/9 141,84 4/9 
6AQ5 6/- 12AX7 4/9 DL9'2 4/9 EM34 7/11 
0A'l'6 4/9 12K7GT 4/3 DL94 5/6 F.d180 6/9 
6BA6 6/- 12K8G'l' 8/9 D1.98 8/- 
613E6 5/3 12Q7GT 4/3 EABC80 5/3 LM&1 1 8/3 
6BG6G 12/6 12Z3 8/6 EAF42 8/- EM87 8/9 
6BH6 5/- 19BG6G 13/6 EBa 2/- ES-51 6/- 
613.16 5/6 20F2 11/- EBC33 5/- EY84 /- 
6CD6G 26/6 20P4 14/9 EBC41 7/3 EY86 5/6 
6F1 5/6 20P5 14/9 EBC81 8/9 EZ40 5/6 
6F1:3 4/9 25L6GT 5/9 EBF80 5/6 EZ41 7/6 
6F-14 9/- 25U4GT 10/8 EBFR3 7/9 EZ80 4/6 
6K7G 1/6 30FL.1 9/6 E8F89 819 EZH1 4/6 
6K7G7' 4/- .)1,15 8/6 EBL21 8/3 G7.32 8/6 
6K80 4/3 .A)l'L1 9/- ECC40 716 KT32 5/- 
6K8GT 7/9 '30PL13 9/6 ECC81 3/9 KT3fi 14/- 
6L6(: 519 311P L14 12/3 1400e2 4/9 KT61 /6 
6LD20 5/3 35A5 14/- ECM 71- KT63 3/9 
6P25 7/- 35L6GT 7/9 ECC84 8/3 KTW61 4/9 
6P28 9/6 35Z4GT 4/11 ECC//5 8/3 MU14 5/- 
6Q7C: 4/9 AZ31 6/6 F1CF80 6/3 MX40 8/6 
6Q7GT 7/9 B36 4/6 ECF82 8/3 N18 5/6 
611.7GT 9/6 CCH35 12/9 EC1135 6/- PC95 9/- 
6SL7GT 5/8 CL33 9/6 ECH42 8/3 PC97 7/8 
6SN7GT 3/9 CY1 12/6 ECH81 6/- PCC84 8/- 

READERS RADIO 
24 COLBERG PLACE. STAMFORD HILL 
LONDON N.16 STA. 4587 

PCC85 6/9 037 17 /- 
00089 8/- U47 8/6 
l'CF80 5/9 1151) 4/6 
PCFB2 8/9 U78 3/9 
PCF84 8/- 1.191 11/- 
l1CF86 8/- 0201 9/8 
I'CF806 14/- 15282 11/9 
PCL82 7/3 0291 9/- 
PCL83 9/- 0301 12/6 
PCL84 8/8 0801 15/9 
PC1,85 8/8 UABC80 5/9 
PEN4D1) UAF42 8/- 

19/8 UBC41 6/3 
PEN A4 8/6 UBC81 7/3 
l'EN36C 8/- UBF80 61- 
1'EN383 10 /6 1JBF89 6/9 
PL36 8/9 UBL21 9/9 
P1,38 16/6 1.7C92 8/6 
P1,81 7/6 UCC84 8/9 
PL82 5/6 UCC85 6/9 
P1,8,1 5/6 UCF80 8/6 
1'1,04 5/9 UCH92 '7/8 
PX4 9/- UCH81 6/6 
PX25 7/9 UCL82 8/- 
PY32 9/- UCL83 9/- 
1'1':3:3 9/- ÚF41 7/3 
PY80 5/3 UF42 419 
PY61 5/9 UF89 8/3 
í'Y82 4/9 UL41 7/- 
PY83 5/9 Ú'L44 19/6 
PY/18 7/9 01 ,16 8/8 
F9,17 15 /- 0084 8/3 
TDD4 7/9 UU7 7/8 
TH210 10/8 12Y21 7/9 
'I'H2.13 5/9 0Y41 4/9 
TY 86F 11 /3 UY85 5/- 
1322 6/- VP1321 15 /- 
U24 12 /- W76 3/6 
1725 8/8 W77 2/6 
11Z 8/6 X63 5/6 

Post 6d. per valve 
extra. 

Any Parcel Insured 
Against Damage In 

Transit 6d. extra. 
Any C.O.D. Parcel 9/3 

extra. 

FIRST -CLASS RADIO 

' AND T/V COURSES... 
GET A CERTIFICATE ! 

After brief, intensely interesting stud 
-undertaken at home in your spare 
time -YOU can secure a recognise 
qualification or extend your knowledg 
of Radio and T.V. Let us show you how. 

FREE GUIDE 
The New Free Guide contains 120 
pages of information of the greatest 
importance to both the amateur and 
the man employed in the radio 
industry. Chambers College pro- 
vides first rate postal courses for 
Radio Amateurs' Exam., R.T.E.B. 
Servicing Cert., C. & C. Telecoms., 
Grad. Brit. I.R.E. Guide also gives 
details of range of diploma courses 
in Radio T.V. Servicing, Electronics 
and other branches of engineering, 
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 

CHAMBERS COLLEGE 
(Incorp. National Inst. of Engineering) 

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

1 
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Ils?.ravér Reath 
s'e How Rçtzz» 

N E W N E S 

PRACTICAL HANDYMAN 
Newnes complete handyman set shows you how to repair, 

redecorate and how -to make, quickly and expertly -and save 
money at the same time. In simple language it takes 

you step by step, and with how -it -is -done illus- 
trations, through a thousand and one 
do -it- yourself activities. Tools and 
their uses, estimating, materials, 

renovation and construction -it tells 
you everything you want to know; 

gives you the professional touch! 
Thousands have proved this for them- 

selves ... now here is the opportunity 
to have experts at your elbow -and to 

save pounds year after year. \ ! ..,... 

2 VOLUMES 
980 Pages --153 Sections 

1,600 I1lu strations 
Plus -Case of 19 

How -to -Make Charts 
(Large size 16l" x 11 } ".) Construe- \ clonal details, plans and easy -to- follow 

\data for making -Table Lamp, 
Aquarium. Bookshelf, Hi -Fi Amplifier, \ Garden Furniture, Writing Table, 

Doll's House and furniture, etc. 

THE FAMOUS ECLIPSE 44 

MAKE USE OF IT 

FREE for 1 days 
Everything You Need to Save Money. Includes -Build a Garden and 
Tool Shed. Paths and Drives. Painting. Decorating. Paperhanging. 
Plastering. Glazing. Water Systems. Drainage. Roofing. Gutters. 
Trellis, Fences and Gates. Making flush doors. Electric Ring Circuits. 
Home Insulation. Loft ladder. Damp wall treatment, Bricklaying. 
Concrete work- mixes, pebble dash, ornamental. Dry rot. Woodworm. 
Floors. French polishing. Veneering, graining, marquetry. Shelves. 
Repairing electric appliances. Laying carpet. Re- upholstering. Con- 
temporary furniture. Making bookcase, table, first -aid cabinet, fire - 
screen, etc. Soldering and Brazing. Power tools. Householder Law, 
and much more besides. 

4 -in -1 Tool SEND TO- DAY -NO OBLIGATION TO BUY 
A first -rate handyman pocket 

pocket tool with die -cast 
handle shaped for com- 
fort. It houses 4 high - 
grade steel blades. Each 

can be set at four dif- 
ferent angles. It will 

(1) cut board, carpet, 
(2) saw wood and 

metal, (3) scribe 
and mark out 
timber, and (4) 
slot screw heads, 
etc. Useful every- 
where. 

Sold at 8,6d. 
But Yours FREE! 

'l o: George Newnes Ltd., 
15 -17 Long Acre, 
London, W.C.2. 

Please send Newnes 
PRACTICAL HANDY- 
MAN without obliga- 
tion'to buy. In 8 days I 
will return it or post only 
6/- deposit, then 101 - 
monthly for 12 months, 
paying 126/- in all. Cash 
in 8 days 126/-. You will 
send the FREE 4 -1N- 
ONE TOOL on receipt 
of deposit or full cash. 

If you are under 21 your J,cther must fill up the coupon. 
If married woman your husband must Jill it up. 

Full name 
(BLocK CAPITALS) (Mr., Mrs., Nfiss) 

Address 
fickt/ where applinól. 

The mikes' s, left Id- 
My Properly 1 

Occupation Seated unfinished 

Parents' home 

Signature 
(Mr., Mrs., Miss) (HA)05 /139 

Furnished Acorn. 

Temporary hoards 1 
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... 

ioi 

AN OUTSTANDING NEW MIXED DIELECTRIC CAPACITOR 

Temperature rating: -40 "C to 85 C 
DESIGNED FOR THE 

-)Tcc I- Clean, rigid, plastic moulding 

Withstands excessive vibration 

Impervious to moisture 

Capacitance available up to 0.33íF 
Voltage range up to 600 at 85`C, 750 at 70't 
Cap. Tolerance at 01;,.F 25% 

Power Factor less than 01 at 1000c at 20 C 

HIGHER TEMPERATURE RANGES 95 

For full technical details 
send for T.C.C. 
Bulletin No. 89R. 

90 

85 

80 

75 

70 

65 

THE TELEGRAPH CONDENSER CO. LTD., (Head Office & Works) North Acton, W.3. Tel 
(also at) Chessington, Surrey Bathgate, Scotland 

VACUUM 
ELECTRONIC 
LIMITED 

KEEPS YOU IN 

THE PICTURE 
WITH THE 

FINEST REBUILT CATHODE RAY TUBES 

12 MONTHS 
GUARANTEE 

12"-14" £415 0 

15"17" £5. 5 10 

21" £7.15.0 
CASH WITH ORDER OR 

PRO FORMA, ADD 12 6 FOR 

CARRIAGE AND INSURANCE. 

15e- 
ALLOWED 

ON RECEIPT 

OF OLD 

TUBE 

DELIVERY FREE IN LONDON AREA 

:RrL P.,oti_ R ,LL 
VACUUM ELECTRONIC LTD. 

35. SACKVILLE STREET 
LONDON. W.1 
REGENT Not (5 lino) 

ACOrn 0061 

URGE REDUCTIONS IN PRICES 

Of COMPONENTS 

FOR OLDER JODEIS 

VAST SELECTION OF 
TV REPLACEMENT 
COMPONENTS 
FOR ALL MODELS ! 
ALWAYS OBTAINABLE FROM 
STOCK: Time Base Components, 
4051625 & 625 line Line Output 
Transformers, Chemicals for Ser- 
vicing, Capacitors, Resistors, Rec- 
tifiers, Test Equipment, etc., etc. 
Retail enquiries S.A.E., Trade 
enquiries on headed paper. 

ORDER ON SAME DAY SERVICE I 

from DIRECT TV REPLACEMENTS Ltd. 
Dept. PT 126, Hamilton Road, West Norwood. London. S.E.27. 

Telephone: GIPsy Hill 6166. P.B.X. 
Day and Night Ansafone Service. 
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Practical Television 
= AND TELEVISION TIMES 

1- 11111111111111111111111111111111111111111111111111111iiim I111II11111111111111111111111111i111111111111111111i1111111111111111IIlI iiiiIiiiiii lllliiimilliniIIIItitilimi111111 1111Uß 

VOL 14, No. 162, MARCH, 1964 E For Good or Evil ? 
EIIUIII11111111u1u1111111111111IIIIIIIIWI11111111UIIIiII= long is a line of sight? Not all that many miles, really, H and although certain of our readers disdain anything not 

Editorial and Advertisement = J_J_O\% propagated via tropospheric refraction or Sporadic E 
= Offices: E- = reflection, for the multitude of ordinary viewers it is the limita- 

PRACTICAL TELEVISION = tions of v.h.f. signals to the line -of -sight range that for years 
= George Newnes Ltd., Tower House E have imposed a strict local -station -only aspect on television 
E Southampton Street, W.C.2. = viewing. The much -maligned "steam radio" has always been 

© George Newnes Ltd., 1964 = much more versatile in this direction, even in its infancy, for - obvious technical reasons. 
EE 

EE 
Phone: Temple Bar.4363. = However, so far as TV viewing is concerned, the prospect is 

E Telegrams: Newnes, Rand, London. E broadening. The Eurovision and lntervision networks of the 

SUBSCRIPTION RATE - E.B.U. and O.I.R.T. have, by a combination of microwave links 

= intluaing postage for one year = and land lines, made it possible to link up much of Europe. Even 
= To any part of the World L1.9.0 E more interesting are the opportunities presented by the American 
E = communications satellites. 

= Telstar I was launched on July 10th, 1962, and 13 days later Contents = came the first TV link between Europe and North America. By 
N. OOu ° the time its power supply was exhausted nine months later, 600 

E _E experiments had been made, including 50 Transatlantic pro- 
= Paje = gramme exchanges, five of them in colour. Later that year Relay I 
EE Editorial ... ... ... ,.. 243E was launched, followed in May 1963 by Telstar 2. 
= Teietopio 244 - Last year, these three communications satellites enabled 

A Sound /Vision Transmitter ... 246 N. millions of viewers in Europe and North America to watch 
Starting a Radio and Television E intercontinental programmes. In fact, 130 Transatlantic 

E Repair Business ... ... 251 = exchanges took place. 
Increasing Meter Sensitivity ... 254 = These are, however, low altitude satellites, with the inherent 

E A Plying -Spot Transparency E restriction on optimum operation times. But Syncom also 
__ S 257E launched last year orbits at 22,300 miles above the earth. At this 

Aerial Design for 1313C-2 264E altitude, its velocity is equal to that of the earth and thus it 
P. Servicing T.levision Receivers 269 = appears to be almost stationary. ox -ry 272E A satellite of this type permits almost continuous "visibility" 

The Pulse and Bar Test Signal 273 = between the chosen terminal points. At the moment, weight 
and h the Dipole 275 _ limitations preclude its use for TV, but this is a problem capable 

E 
El 

Principles and Practice of E of resolution. A group of such satellites opens up interesting Colour Television ... ... 277E _ 

Your Problems Solved ... ... 280 = prospects. 
Test cave ... 284 

1- 
Clearly, the dream of world -wide TV is within the realms of 

= "' "' = reality. Will this, when it comes, really lead to a better under - 
E The Editor will be pleased to consider E standing between We incline towards the optimistic E articles of a practical nature suitable = g ween naons e ne owar e o p 
= for publication in "Practical Television ". = viewpoint, despite the degeneration of the radio bands (most E Such articles should be written on one E 

side of the paper only, and should con- = particularly the short waves) into a bedlam of high pressure = lain the name and address of the sender. E E Whilst the Editor does not hold himself = propaganda, incitement and jamming. 
E responsible maderthrmannthems.everyenort E In favour, paradoxically, is our old boa line-of-sight, which = will be made to return them if a stamped E p y bogey g = and addressed envelope is enclosed. All E may well be a blessing in disguise. Also the vexed problem of E correspondence inteaàed for the Editor E = should be addressed to The Editor. = differing transmission standards between countries. For whereas E Practical Television ", George Newnes = = Ltd.. Tower House, Southampton Street. E anyone with a short wave receiver can tune into high power 

London. W.C.2. = = Owing to the rapid progress in the E stations almost anywhere in the world, inter-continental TV 
= design of radio and 

to 
keep n apparatus = programmes still require control at both ends by the broadcasting = and to our efforts tt keep our readers E. 

in touch with the latest developments - organisations concerned, the viewer using only his local TV = we give no warranty that apparatus E E described in our columns is not the sub- = station. E feed of letters patent. _ = Copyright in all drawings, photo- = The day could come, of course, when a determined power could = ct and articles published in = overcome these obstacles of control. We can only hope that in the = "Practical 
throughout tis he 

= y Pe E reserved ohtheghor toe countries = years ahead, international TV does not go the same way as = signatory to the Berne Convention and = y g y 
= the U.S.A. Reproductions or imitations = international radio. = of any of these are therefore expressly E E forbidden. E 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111R 

, 111111111111111111111111111111111111111111111111111111111111Its Our next issue dated April will be published on March 20th. 
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ELETOPICS 
New 2 in. Vidicon Camera Tine Under Development 

CURRENTLY under develop- 
ment at EMI Electronics 

Limited is a }in. diameter vidicon 
camera tube. This new tube is 
said to have resolution capabili- 
ties in excess of those which can 
be obtained from the older lin. 
vidicons. The increased resolu- 
tion is obtained by operating a 
separate mesh electrode positive 
with respect to the wall anode. 

The tube's small diameter is 
matched by its length of only 
3 3:in- 2.1in. less than the lin. 
tube. These dimensions and its 
reduced weight will make it very 
acceptable in the many applica- 
tions requiring these specialised 
properties. Television equip- 
ment manufacturers, for example, 
will find uses for such a tube in 
small, lightweight cameras and in 
the chrominance channels of 
colour cameras. 

The new tube has been 
designated type 9697. 

E.M.I.'s new ;in. diameter vidicon camera tube now under development. 

RECEPTION SURVEY VEHICLE FOR BBC -2 AREAS ' ITH the beginning of the 
BBC -2 test transmissions 

from the London station comes 
also the start of a new period of 
survey work for the Corporation's 
Engineering Information Depart- 

ment. Whenever a new station 
commences its service the 
Department vehicles will tour the 
service area to check reception 
and investigate any problem areas 
and subsequently advise dealers 

U.H.F. AERIALS FOR TRANSMITTERS 
\WHEN the BBC -2 programmes are first transmitted in Wales it 

will be from the Corporation's station at Wenvoe. U.H.F. 
aerials have already been ordered for this transmitter -and also for 
the Sutton Goldfield station -from the Marconi Co. Ltd., and these 
will be mounted atop the existing 750ft. television masts which 
are at present in use at both sites for BBC -1 programmes. 

The aerials will consist of a number of fibre -glass cylinders with 
the dipoles mounted on panels inside. The design of the aerials 
allows for their use as radiators of as many as four programmes 
simultaneously, although initially they will only be used for BBC -2. 

and viewers about reception con- 
ditions. 

The forthcoming network of 
u.h.f. stations which will follow 
the opening of the London 
station, will make necessary 
intensified surveys of each area 
as the transmitters begin service 
and for this the' Department has 
obtained a new estate car 
specially equipped for survey 
duties. Included in its equip- 
ment is a retractable mast which 
can be extended to about 30ft 
and which carries either u.h.f. or 
v.h.f. aerials. Test gear, measur- 
ing equipment and receivers are 
fed by a transistorised power 
unit which provides a standard 
a.c. voltage supply. 
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EUROPE'S TALLEST TV MASTS 
DETAILS have been announced of three new television trans - 

mitring masts which are to be erected at Emley Moor (York- 
shire), Winter Hid (Lancashire) and Belmont (Lincolnshire). Two 
of these masts ( Emley Moor and Winter Hill) will carry aerials 
for both future BBC u.h.f. and existing ITA v.h.f. transmissions. 
It is expected that the new ITA aerials will come into service during 
1965 and take over programme transmissions from the present 
towers at these two stations. The u.h.f. aerials will be used to transmit 
the BBC -2 programmes and, eventually, the BBC -1 programmes. 
When the 'third mast at Belmont is ready to begin transmitting 
later in 1965 from the new station being built on this site, it will 
extend the ITA service, to much of East Lincolnshire. 

All these masts will be for the use of both Authorities under the 
system which has been decided upon to provide shared -site stations 
in the future 625 -line u.h.f. network. However it was necessary 
to provide for the existing 405 -line services and for this, the masts 
will each have 350ft. of aerial space to carry a variety of aerials 
including one for f.m. radio. 
' The structures at Emley Moor and Belmont will both be 1,250ft. 
high, making them the tallest in Europe (the Winter Hill mast is 
to be 1,000ft. high). But their size will not be their only notable 
feature as, for the first time, the conventional open lattice type of 
mast construction will not be used for the television towers. 
Instead the masts will be cylindrical steel columns, 9ft. in diameter. 
This form of construction adds considerably to the strength of the 
masts, as well as giving all- weather access to the telephone and 
feeder . cables inside . the columns. The aerials, which are to be 
mounted on the top -most sections of the masts, will be enclosed 
in translucent cylinders of glass- fibre- reinforced plastics. 

The ITA aerials at the Emley 
Moor and Winter Hill stations 
will transmit on the same 
channels as the present aerials 
(channels 10 and" 9 respectively) 
and the. new station at Belmont 
will use channel 7. 

Details which have so far been 
released concerning the BBC's 
u.h.f. aerials at these sites, give 
the effected radiated power of 
the - Emley Moor array as 
1,000kW on channels 44 and 51 
and that for the Winter Hill array 
as 500kW on channels 55 and 62. 

EMI Electronics Limited are 
to supply the aerials and feeder 
systems for the masts which will 
be erected by the British Insula- 
ted Callender's Construction 
Company Limited. 

TELEVISION FACTORY 
FOR SOUTH SHIELDS 
THE television and radio 

receiver manufacturing, firm 
of Rank -Bush Murphy" Limited, 
has announced its plans for a 
factory in South Shields to be 
built on a nine -and -a -half acre 
site in the centre of the. city. 
When complete this plant will be 
able to employ some 1,200 
people, but this figure should 
eventually rise to 2,000. 

The new factory will make a 
total of six throughout the 
country producing receivers with 
the Bush and Murphy brand 
names and will bring the labour 
force to nearly 10,000. 

Wideband Link 
Equipment for 0.8.'s 

PORTABLE wideband link 
equipment for operation in the 

11Gc /s (11x109c /s) band has 
been supplied by Mullard Limited, 
to the BBC for television outside 
broadcast links. The two equip- 
ments bought by the Corporation 
will help to relieve overcrowding 
in the 7Gc /s band which is at 
present used for o.b.. links. A 
control unit, an s.h.f. head and 
a parabolic aerial comprise the 
units which allow for either 
single or double -way links. 

In use with a 4ft. parabolic 
aerial, the equipment covers a 
range of 20 miles at a signal-to- 
noise ratio of 58dB. Its 8Mc /s 
bandwidth enables it to accommo- 
date 625 -line monochrome or 
colour TV signals as well as radar 
signals and telephone channels 
(as many as 120 of the latter may 
be accommodated). 

RELAY STATION 
IN S.W. WALES 

FOLLOWING a series of trade 
test transmissions begun on 

the 3rd February, transmissions of 
the BBC Welsh television service 
from the new relay station near 
Haverfordwest, Pembrokeshire, 
commenced on the 15th of the 
same month. In common with 
other BBC television relay 
stations, the three v.h.f. sound 
programmes are also trans- 
mitted from this site. Improved 
reception in many parts of Pem- 
brokeshire of both the sound .and 
TV services will result from the 
opening of the new station and in 
some parts will introduce these 
BBC services for the first time. 

The television broadcasts will 
be on channel 4 (vision 
61.75Mc /s and sound 58.25Mc/s) 
with horizontal polarisation. 

Outside Broadcast Unit is Gift to Yugoslavia 
IN response to a request made 

to the European Broadcasting 
Union for equipment for the tele- 
vision station of Yugoslavia's 
earthquake disaster city, Skopje, 
it was decided that the ITV com- 
panies, Associated Rediffusion 
and Associated Television, should 
provide a complete outside 
broadcast vehicle as a gift to the 

Yugoslav Radio and Television 
Service. 

During January the unit 
arrived in Belgrade ready for 
operation on the Yugoslav CCIR 
standard. An engineer from 
Television Transmission and 
Recording Services, a subsidiary 
of Pye Limited, also travelled to 
Belgrade to familiarise Yugoslav 

technicians with the operation of 
the unit. 

Included in the equipment of 
the unit were three cameras, 
vision mixer, sound equipment, 
etc., with such ancillaries as 
lenses, cables, microphones, etc., 
to make the vehicle complete. 

In all the vehicle weighed eight 
tons and was over 20ft in length. 
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for 70cm ham band 

A Switchable 

SOUND /VISION TRANSMITTER 

March, 1964 

CAUTION 
Before r.f. transmission of pictures can be 
contemplated, the operator will require an 
Amateur Television Licence. This licence can 
be obtained by a British subject who has 
passed the Radio Amateur's Examination. 
No morse test is required. For further 
particulars on this subject write to the Radio 
Services Dept., General Post Office, Head- 
quarters Building, St. Martins -le- Grand, 
London, E.G.I. 

By B. W. Smith, G3LG f /T 

This is a low power transmitter suitable for the newly licensed TV ham. 

The input to the final stage is 25W. 
The G.P.O. licensing conditions require amateur TV stations to transmit 

their callsigns by c.w. or phone as well as by the video signal, although 
not necessarily simultaneously. Therefore the equipment to be described 
in this present series has been designed for sound or vision operation. The 

mode of operation is selected by. a sound vision switch. 

THE transmitter described in this article was 
first designed as a low -power sound transmitter 
for the 70cm band to accompany an existing 

high -power vision transmitter providing simul- 
taneous sound -with- vision transmissions. The 
circuitry was simplified as much as possible to 
reduce power consumption without sacrificing 
efficiency, since portable operation working from 
accumulators was anticipated as well as the normal 
mains power supply operation. 

A video modulator was designed for the trans- 
mitter at a later date when the writer was required 
to supply a portable video transmitter for a 

particular outdoor function. (The main high - 
power vision transmitter could not be used since 
it was hardly portable, weighing about 1 `cwt.) The 
results obtained from the transmitter operating 
under video conditions were remarkably good and 
provided a pleasant surprise. 

The transmitter has three distinct sections, the 
r.f. power section, the sound modulator and the 
vision modulator. The construction as described 
in this article follows the sequence in which the 
circuitry was developed. The r.f. generator and 
sound modulator are on the main chassis, while the 
vision modulator is contained on a separate chassis; 
however, there is no reason why the sections should 
not be rearranged. For example, the r.f. section 
and vision modulator could be combined on one 
chassis with a sound modulator on a separate 
chassis, this being a vision transmitter with sound 
facilities instead of vice versa. 

THE R.F. CIRCUIT 
The circuit diagram for the r.f. and sound 

modulation sections is given in Fig. 1. The r.f. 
generation "ortion of the transmitter will be con- 
sidered first. 

Self- exci,cd o.cillator transmitters are still used 

on the 70cm band but they are falling out of favour 
now because the signals cannot be easily received 
on a selective narrow band converter. 

Because of the poor frequency stability of self - 
excited oscillators it is highly desirable to have a 
crystal- controlled transmitter with good frequency 
stability. 

The amateur television band on 70cm is 
425Mc /s to 445Mc /s. wide, giving plenty of room 
without interference to other band users. The 70cm 
sound only amateurs have the same band as the 
TV amateurs but they usually occupy the range 
432Mc /s to 438Mc /s, which is in direct harmonic 
relationship with the two -metre band 144Mc /s to 
146Mc /s (three times the frequency). In fact the 
band plan which has been adopted on the two- 
metre 2Mc /s wide band is now also used between 
432Mc /s and 434Mc /s. This means that the TV 
operator has practically the whole of the band 
without interference with the exception of the 
occasional professional user. 

TRITET CRYSTAL OSCILLATOR 
Valve VIA, the pentode section of a PCL83, is a 

tritet crystal oscillator which will allow the crystal 
to oscillate on its third overtone, the crystal 
frequency being 8Mc /s approximately. (For choice 
of freauency see later.) 

At this stage the writer would like to point out 
the reason for using an 8Mc /s crystal requiring a 
frequency multiplication of 54 times to obtain the 
70cm signal when quartz crystals of up to 100Mc /s 
can be obtained, obviously requiring a much lower 
frequency multiplication. The explanation is that 
there is a large selection of cheap ex- Government 
crystals available with frequencies around 8Mc /s, 
and when a set of crystals is required for a selection 
of frequencies throughout the band the saving in 
cost is well worth while. These crystals can be 
dismantled and reground to adjust their frequencies 
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Fig. 1(a) -The r.f and sound modulator circuits. 

if 'retained. 
The tritet circuit was chosen 

because it is á very stable over- 
tone oscillator requiring little 
initial tuning to make it go and 
it provides a good r.f. output. 
Overtone circùits make the crystal 
oscillate, on an odd multiple of 
its 'fundamerital frequency -three 
times is the most that is normally 
used, although special overtone 
crystals will work well on fifth and 
harmonics. 

'In this circuit VIA anode is tuned to 24Mc /s 
(3 x f crystal) and 'delivers plenty of r.f. drive to 
V1B grid. Grid leak biasing is used on V1B grid 
and throughout the r.f. section of the transmitter. 
The appropriate grid bias for the valve is obtained 
by allowing grid /cathode current to flow when the 
val¢b is driven hard with r.f. 

This method of biasing is very simple but 
pìovi'des'no Valve overload protection if the drive 
fails at any-multiplier stage. In the case of VIB 
this grid current flows through R3 to earth and 
provides the ,correct negative bias to operate the 
valve. 

Fig 

seventh 

. 1(b) -The heater circuit for the main unit. 

S2 switches a 0 -5mA meter into the grid circuit 
of V1B, V2 and V3 in turn so that the tuning of 
individual multiplier stages is easily accomplished 
and correct transmitter operation can also be 
checked. R4, 128 and R14 provide a continuous 
d.c. path to earth when the meter is switched to 
another grid but do not unduly affect the meter 
reading. 

Frequency multipliers work under class C bias 
conditions: the valve is biased beyond cut-off and 
only conducts for a small part of a complete cycle 
and consequently the anode current flow has ,3 high 
harmonic content. Using an anode circuit tuned 
to one of these harmonics will allow a power output 
to be obtained at a particular harmonic frequency. 
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COMPONENTS LIST 
Resistors: 

RI 27kí2 }W R32 IkS2pv 
R2 100k0 }W R33 680k 
R3 47kù2 fW R34 680k 
R4 2.7kí2 }W R35 I 

R5 10052 1W R36 22052 
R6 100k S-2 ¡W R37 Ik12 
R7 IOOkS2 ¡W R38 33k52 
R8 2.7k11 áW R39 
R9 I k12 ¡W R40 IMS2 
RIO 27k0 ¡W R41 10kS2 

RI I 10052 fW R42 3.9k 
R12 Iki2 -W R43 27052 
R13 68kù2 4W R44 I00kS2 
R14 2.7kQ +W R45 I0051 
RIS 27052íW R46 I00 
R16 4712 .IW R47 15k12 
R17 IkS2kW R48 
RI8 IkS2 ' -W R49 
R19 2.7k52 }W R50 
R20 2.2ki2kW R51 

R21 IOOk52 1,W R52 
R22 220k12 ¡W R53 
R23 220kù áW R54 
R24 2.7k1ì #W R55 
R25 100kí2 fW 556 
R26 39k11 ¡W R57 
R27 100kù2 fW R58 
R28 100kí2 zW 559 
R29 IMS2 +W R60 
R30 68ki1 1W R6I 
531 22052 1W 
All 10 %, carbon, unless otherwise 

Potentiometers: 

S2 ¡W 
SI }W 

k 12 ,'-W 
¡W 

?W 
3W w.w. 

Not used 
¡W 
¡W 

D. ;W 

#W 
áW 

S2;W 
3W w.w. 

IOkS2 6W w.w. 
7052 ¡W 
OMS2 ¡W 
0052 1W 
OOS2 iW 
00S2 ¡W 
OkS2 3W w.w. 
0052 #W 
OkS2 ;W 

68kS2¡W 
IMS2¡W 
680S1 ¡W 
10052 W 
47kù2 3W 

stated 

C32 16µF 
}eleccrolycìc 450V 

VC I 50pFJair spaced variable 
VC2 50pF air spaced variable 
VC3 10 -I- IOpF split stator l (Jackson type 
VC4 10 + 10pF split stator f C808) 

Diodes: 
D 1 0A86 
D2 0A86 
D3 Silicon 400V p.i.v., 125V r.m.s. (Radio - 

spares) 
D4 GEX65 

Valves: 
V I PCL83 V7 EL84 
V2 QQV03; I0 V8 EF80 
V3 QQV03;20A V9 6CH6 
V4 ECC83 VIO E88CC or ECCBS 
V5 ECC83 VII Z77 
V6 EL84 VI2 5U4G 

Sockets: 
SKI Coaxial SK6 Coaxial 
SK2 Coaxial SK7 Coaxial 
SK3 Coaxial SK8 Coaxial 
SK4 6 -pin SK9 Coaxial 
SK5 4 pin (or more) 

Plugs: 
PLI 6 pin (or more) PL2 4 pin (or more) 
11 Jack socket 

Switches: 
SI Toggle switch s.p.d.t. 
S2 Rotary switch, I pole, 3 way 
S3 Toggle switch on 'off 

VRI 250kn log VR3 IkU log, if possible 
VR2 250kì log VR4 5kù2 linear 
All ;W 

Capacitors: 
CI 0.001µF disc ceramic 
C2 100pF mica 
C3 2,000µF disc ceramic 
C4 47pF mica 
CS 2.000pF disc ceramic 
C6 47pF mica 
C7 47pF mica 
C8 16µF electrolytic 450V 
C9 t,000pF ceramic feedthrough 
CIO I,000pF ceramic feedthrough 
C11 0.01µF paper 350V 
C12 16µF electrolytic 450V 
CI3 100µF electrolytic 25V 
C14 0.02µF paper 350V 
CIS 0.1µF paper 350V 
C 16 0.1µF paper 350V 
C17 0.111F paper 350V 
C18 100µF electrolytic 25V 
C19 100µF electrolytic 25V 
C20 I ,000pF ceramic feedthrough 
C21 0.114F paper 350V 
C22 16µF electrolytic 450V 
C23 1,000µF electrolytic I5V 
C24 1µF paper 350V 
C25 250µF electrolytic 25V 
C26 16µF electrolytic 450V 
C27 0.1µF paper 350V 
C28 680pF mica 
C29 10pF mica 
C30 0.114F paper 350V 

Inductors: 
LI 12 turns 30s.w.g. enamelled copper close 

wound on a bin. diameter Aladdin former. 
L2 12 turns I8s.w.g. enamelled copper }in. 

inside diameter, lin. long. 
L3 7 turns I8s.w.g. enamelled copper in. 

inside diameter ;in. long, centre tapped. 
L4 4 turns IBs.w.g. enamelled copper gin. 

inside diameter lin. long, centre tapped. 
LS 4 turns 20s.w.g. enamelled copper yin. 

diameter ¡in. long, centre tapped, with 
two tin. long end leads. 

L6 See text. 
L7 3in, length of poly vinyl chloride covered 

22s.w.g. formed into a loop. 
L8 Smoothing choke 10H 150mA (see text) 

Transformers: 
TI Modulation transformer 4000 + 400052 to 

400052, handling power 15 watts. Woden 
type UMO modulation transformer. 

T2 Mains transformer. Secondaries: 300-0 - 
300V I50mA; SV 3A; 6-3V 2A; 12-6V 2.5A 
(see text) 

Meters: 
MI 0 -5mA moving coil meter. 
M2 0 -IOOmA moving coil meter. 

Crystal: 
XI Approx. 8Mc /s quartz crystal, type FT243 

(see text) 
Relay: 

RLA High impedance relay 6,800û relay coil, 
operating on 8mA. 
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FREQUENCY DOUBLER 
V1B r.f. drive is about 24Mc /s and its anode is 

tuned to 48Mc /s and thus this stage is'a frequency 
doubler. The anode coil of V1B has a centre tap 
which is returned to h.t. and this makes the coil 
work in a balanced mode even though being driven 
by VIB anode at one end only. Two push -pull 
r.f. outputs are available from the ends of the coil 
L3 and are capacity coupled to the respective grids 
of a double tetrode V2 which operates as a push - 
pull frequency tripler. 

V2 is a QQV03 /10 and was chosen because it is 
a small valve on a B9A base, although having a 
high anode dissipation. It is a very efficient tripler 
to 144Mc /s, providing about 5W output for only 
1W of drive on 48Mc /s. The valve grid biasing 
arrangement is similar to VIB doubler stage, each 
grid has its own grid resistor and the combined 
grid drive current is measured at the junction of 
R6, R7 and R8. As is usual with this method of 
biasing the valve cathode is returned directly to 
earth. 

A balanced circuit is connected between V2 
anodes, tuning being accomplished by VC3, which 
is a split stator capacitor. This type of capacitor 
is designed for balanced circuits and, due to its 
construction, the moving parts have no d.c. on 
them and are at earth potential in the r.f. sense. 
The output of V2 anode coil L4 is inductively 
coupled to V3 grid coil L5. 

The screen of V2 is connected to the screen of 
V3 through R9 and R10. R9 serves to prevent any 
r.f. present on V2 screen from being coupled to 
other parts of the circuit and is connected close to 
the valve screen pin, similar to grid stopper 
resistors. 

OUTPUT STAGE 
V3 is the output r.f. valve of the transmitter and 

is a push -pull tripler similar to V2, multiplying 
from 144Mc /s to 432Mc /s. The valve used is the 
QQV03 /20A, which is extremely efficient up to 
600Mc /s either as a straight amplifier or tripler, 
requiring quite low drive power. The " 3/20 " is 
a double tetrode like the "3/10 " but it is a much 
larger valve, mounted on a B7A base, and has a 
maximum total anode dissipation of 20W. 

The grid coil of V3 (L5) is resonated to 144Mc /s 
by the grid capacity of V3. Inductive coupling 
is used between L4 and L5 to suppress as far as 
possible all multiplier chain harmonics present at 
V2 anode. Capacitive coupling between V2 and 
V3 would have been less efficient and, because V3 
is the stage feeding the aerial, this harmonic 
suppression is very necessary to avoid out-of -band 
interference to other h.f. sienals. The erid coil is 
centre tapped; R13 is the grid bias resistor of V3. 

The anode circuit of V3 is a little unusual 
(compared with lower frequency techniques) and 
quarter -wave resonant lines are used, and these are 
tuned to 432Mc /s by VC4, which is a split stator 
capacitor tapped down the lines L6. The capacitor 
is not necessary to a line circuit but provides the 
simplest method of tuning adjustment. Lines have 
been used for two reasons -the Q of a line circuit 
at 70cm is superior to that of a lumped constant 
circuit, also the QQV03 /20A will run very cool 
with good heat sinks on its anode pins and the lines 
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perform this function admirably. 
The r.f. output of V3, Which will be .. about .8W 

at 432Mc /s, is coupled to the aerial by a simple 
coupling loop L7. Aerial coupling units at 70cm 
tend to become a little complex, but these -are not 
really essential unless the aerial matching is poor. 
This simple loop has proved very effective and can 
be adjusted easily to heavily load the r.f. output 
stage, which is necessary for good TV modulation. 

MODULATION OF THE R.F. POWER 
The mode of modulation is selected by Si, 

which operates the relay RLA for vision trans- 
mission and de- energises RLA for sound trans- 
mission. This relay is used to switch the 
modulator outputs to avoid the capacitive eff'ects,of 
long leads. 

Extra stray capacitance on the vision modulator 
output will only have a detrimental effect on the 
transmitted bandwidth. The relay is mounted 
under the chassis near V3 base. 

The modulation transformer Tl modulates the 
anode and screen of V3 and also the screen of 'V2 
driver stage to provide the sound modulation. 

Anode and screen modulation is the normal high - 
level modulation used universally. However,' at 
70cm, and also due . to a tripler output stagé, i the 
output stage drive also requires a small depth of 
modulation. This is provided by the . screen 
modulation of V2 and gives a full 100% upward 
modulation of the r.f. output, which is so important 
for intellegibility over poor signal paths. 

Vision modulation is applied to the screen of V3 
and also to the screen of V2. When modulated 
with vision, using the British standards of peak 
white corresponding to maximum ri. output, it is 
essential to completely reduce the transmitter ri. 
output to zero at sync pulse bottoms. R.F. power 
still present at sync pulse bottoms represents 
unmodulated r.f. signal and will be seriously detri- 
mental to the sismal -to -noise ratio at the receiving 
end, producing the all- too -familiar report of weak, 
wishy -washy pictures. This stray ri. if excessive 
will also cause synchronising troubles at the 
receiving end. 

SOUND MODULATOR 
The sound modulator circuit is quite conven- 

tional. V4A is the microphone amplifier and is 
designed to work with a crystal microphone.. The 
output of V4A anode is coupled to VR1, the micro- 
phone gain control. 

The output from VR1 slider is resistively mixed 
with the output of VR2 slider and amplified further 
by V4B. VR2 is the gain control of a high -level 
input which can be used for a second audio input 
to the transmitter; the use of this facility will be 
discussed later. 

V5 is a phase splitter and produces a balanced 
output to drive V6 and V7, the push -pull output 
stare. V6 and V7 are EL84s run in AB1 biasing 
conditions to provide about 15W of audio, which is 
suf -ient to modulate fully the 00V03 /20A tripler. 

The audio power is matched to the tripler by the 
modulation transformer TI -note the third wind- 
ing on the transformer which is connected to an 
output jack socket J1. The transformer used by 
the writer was a spare mains transformer 240V =to 
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150- 0 -150V. The 150- 0 -150V winding was used 
on the EL84 anodes, the output was obtained from 
the 240V side and the headphone monitor output 
was obtained from a 6.3V winding. It is recom- 
mended, however, that a proper modulation 
transformer should be used. The impedance 
match required is 8,00052 (centre tapped) to about 
4,000f2 matching the EL84s to the QQV03 /20A. 

VISION MODULATOR 
The circuit of the vision modulator appears in 

Fig. 2. 
The vision modulator is designed to accept a 

standard 1V positive composite signal. Two vision 
sockets are fitted and strapped in parallel, allowing 
the vision signal to " bridge " the transmitter. If 
the vision requires terminating a 7551 termination 

Vision 
Ir1 

I 
62 N F7 

S K6 

C21 
O1NF 

SK7 

TELEVISION March, 1964 

and anode bottoming. 
The vision output of V9 has sync pulse bottoms 

d.c. restored to earth potential by D2 and D3 in 
series. A silicon and a germanium diode are used in 
series to obtain the low leakage current properties 
of the silicon diode together with the good high 
frequency response of the germanium diode. Two 
relatively cheap diodes produce the equivalent 
results of one rather expensive silicon diode. The 
resistor R50 sets the response time of the d.c. 
restorer, without this resistor the response of the 
restorer circuit will be too sluggish. 

The restored vision signal is now coupled to a 
cathode follower V10, which provides a low driving 
impedance vision output to the transmitter r.f. 
valves. 

Correct modulation depth is automatically 
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Fig. 2 -The vision modulator circuit. 

can be plugged into the second socket. 
V8 is a straightforward vision amplifier. The 

stage gain, and thus the depth of modulation on 
the transmitter, is controlled by VR3, which varies 
the amount of negative feedback from V8 cathode. 

The vision output at V8 anode, which is now 
negative going, is d.c. restored to a voltage set by 
VR4 and drives the grid of the high voltage 
amplifier V9. This second stage provides a positive 
vision output of about 250V peak to peak. High 
voltage running is achieved by using a 6C1-16 valve 
which has a high gm, and also has a low anode 
bottoming voltage. 

The anode load resistor R48 has rather a high 
value for a vision circuit, but is necessarily large to 
reduce valve power dissipation and also provides 
the required output voltage swing. The frequency 
response of the modulator is converted by the 
cathode h.f. boost provided by R49 and C28 
combination. 

Adjustment of the d.c. grid restoring potential 
set by VR4 allows the valve anode output to be 
adjusted to swing evenly between anode cut-off 

From / 
Transmitter 

PL2 
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E88CC 

R52 
10on 

6.3 
V 

o 

HT 
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K8 

Vis ion Jr 
Modulation 

Out 

ensured if the d.c. restorer is working correctly, 
since sync pulse bottoms start at earth potential 
and the r.f. output of the transmitter is practically 
zero with V2 and V3 screens at earth potential. The 
power output is almost a linear with modulator 
voltage up to about 250V on the screens. This 
operation can be checked by using a sawtooth test 
signal to the transmitter and a remote receiver. 

Vision or telephony transmitter operation is selec- 
ted by the relay RLA. RLA2 contact switches the 
hi. from the sound modulator to the vision modu- 
lator, while RLA1 contact switches V2 and V3 
screens to the appropriate modulator output. 

The modulation transformer T1, of course, is 
inoperative when transmitting vision, since the 
sound modulator has its h.t. disconnected. The r.f. 
carrier frequency will remain unaltered by changing 
the type of modulation, i.e. sound or vision; how- 
ever, the transmission bandwidth will be 
completely different, about 20kc /s on sound and 
6Mc /s on vision. 

CONTINUED NEXT MONTH 
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Starting 
A 

RADIO 
And 

TELEVISION 
Repair Business 

By A. Ford 

ESSENTIAL REQUIREMENTS FOR ANY- 
ONE CONTEMPLATING ESTABLISHING 
HIMSELF AS A FULL -TIME SERVICEMAN 

M ANY enthusiasts, through study in the pages 
of PRACTICAL TELEVISION and elsewhere 
and through experiments and construction, 

have attained a standard of theoretical knowledge 
and practical ability which could well be extended 
from an enjoyable hobby to a profitable sideline 
and subsequently a full -time business. 

Doubtless many of the readers of this journal 
are employed as radio or TV engineers and may 
already repair sets for neighbours in their spare 
time. This article sets out to suggest principles on 
which a very profitable small business may be set 
up. 

First Essential 

Firstly, and most important, it is obviously quite 
useless setting up a TV repair business unless you 
have a really sound knowledge of TV engineering, 
preferably backed up with plenty of experience 
actually tracing faults. While it takes little more 
than common -sense to replace a valve or solder in 
a fresh component, it is the locating of the fault 
which calls on the engineer's skill. 

A profitable living cannot possibly be made unless 
you understand the techniques of fault tracing, and 
even more important, unless you have at least started 
to develop that sixth sense which comes from 
experience and often leads the engineer to the fault 
in a fraction of the time it would take to trace 
logically. In this respect, television repairs require 
a high standard of theoretical knowledge as well as 
considerable practical experience -also a wide range 
of test equipment. 

It is a good idea, therefore, unless you have had 
previous experience in this field, to start by repair- 
ing sound radio equipment only, either progressing 
to television equipment at a later date or else 
employing a television specialist if business should 
warrant it. 

Capital 
As is true of any business, a reasonable capital 

will be required to make a reasonable start. If 
starting as a part-time venture this will need to 
cover: premises, tools, instruments and service 
sheets, a basic stock of spares, lighting and heating, 
stationery and printing, postage and telephone, 
advertising, buying and/or running a vehicle for 
collection and delivery of sets, plus a reserve in 
case of difficulties. 

If you are taking the plunge full-time you should 
also allow yourself a weekly wage equal to that you 
have been earning, to cover say, three or four 
months, during which time your business will show 
itself either to be succeeding or else definitely nod. 

Premises 

There is no need to go to great expense to 
acquire premises. A wooden building at the rear of 
the engineer's home would be admirable. But don't 
try to convert an old potting shed. Invest in a 
garage sized workshop with good windows, Which 
can be kept warm and dry. Remember that in your 
locality there may be restrictions regarding the 
running of a business in a residential area, and it 
is as well to enquire about this at the start. 

Most local authorities are satisfied that radio and 
TV repairs are not likely to annoy residents, but 
they may wish to increase the rateable value of 
the property. It is as well to be sure about this at 
the outset. 

Flooring 
A concrete floor in the workshop will be found 

to be cold, damp, and dangerous electrically. In 
this case treat it with a sealer, and lay a good thick 
lino or other rubber covering. A wooden floor 
raised above the ground is better. A "garage - 
sized " workshop will be at least large enough for 
one long bench, a desk, racks for spares and floor 
space for sets awaiting repair or delivery. Anything 
smaller than this will prove a great nuisance if 
business becomes brisk. 

Accommodation 
A bench along one wall would be ideal, with a 

shelf about a foot above it to carry test gear. 
Another bench about a foot high - would be very 
convenient for work on radiograms and console 
receivers. A covering of lino enables you to keep 
your benches clean. 

Apart from shelf -space for instruments, you will 
also need to accommodate components, service 
manuals and technical data, and stationery. There 
are nests of small metal drawers on the surplus 
market which are admirable for storing resistors, 
capacitors, etc. Valves are best stored in some sort 
of small cupboard. 

Bureau type desks are easy and cheap to obtain 

www.americanradiohistory.com

www.americanradiohistory.com


252 PRACTICAL 

secondhand, and one of these would accommodate 
all technical literature as well as stationery and 
account books. A telephone is, of course, essential, 
and would be best positioned on the bureau. 

Mains Supply 
A main cable to carry at least 30A should be run 

from the house main supply to the workshop. This 
will have to be inspected and passed by the local 
electricity authority. This cable can terminate just 
inside the workshop door at an isolating switch and 
fuses. From here a stout cable should be run to a 
distribution board along the back of the workbench, 
fitted with at least one of every kind of socket. 

This will save needless changing of customers' 
plugs. 13A switched points at other positions round 
the workshop will serve for power tools and test 
gear, and an electric kettle, an important psycho- 
logical servicing aid! 

Lighting 
Good lighting is probably best provided by 

fluorescent fittings, plus an Anglepoise or similar 
lamp over the workbench. In the writer's locality, 
mains voltage fluctuations are so bad in the winter 
that meter readings and servicing in general is 
disrupted, so a mains voltmeter is permanently in 
circuit on the distribution board. It is also worth 
while installing a meter to record power used. This 
will be most helpful when preparing accounts. 

Heating 
For heating, some sort of oil convector is 

probably the cheapest way of starting. Later, if 
finances allow, tubular thermostatic heaters attached 
to the wall are economical and convenient. 

Safety 
A word or two on the subject of safety. The main 

switch by the workshop door should cut off the 
supply to every point. It should be in a place which 
every member of the family knows and can reach. 

Every adult in the house should be able to apply 
artificial respiration and should understand that 
speed is essential, and that in the case of electro- 
cution waiting for a doctor or ambulance to arrive 
would be useless. 

An insulated floor has already been mentioned. 
In addition to this, when working with high 
voltage equipment, the engineer should remember 
to work with one hand behind his back or in his 
pocket, or else wear rubber gloves. In this way, a 
shock across the body will be avoided. 

Special precautions should be taken with a.c.ld.c. 
chassis, cathode ray tubes, and electrolytic capaci- 
tors. Familiarity often breeds contempt, and it is 
all too easy to be careless, particularly if one has 
by luck come unscathed through a number of 
minor shocks. A placard in the writer's workshop 
says "Remember -Death is permanent! ". 

Test Gear 

It is possible to spend anything from £5 to £500 
on test equipment, and here the would -be service- 
man often makes his most expensive mistakes. For 
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radio work, the first essential is the best multimeter 
you can afford. Do not try to save money here -a 
good sensitive and accurate instrument will pay for 
itself over and over again. A signal generator is also 
necessary from the start. Later a CR bridge and an 
oscilloscope will be useful. 

A valve tester often saves time but is unfortu- 
nately very expensive. Faults can usually be 
narrowed down to a valve using the multimeter, 
and then a trial substitution can be made. A tran- 
sistor tester, not nearly so expensive, will be very 
useful. 

For television work the field of choice and 
expense is very much greater, and here individual 
engineers have widely differing and emphatic views 
about particular pieces of testgear. However, 
standard requirements will be an oscilloscope, tube 
tester, pattern generator, and valve -voltmeter. 

Although in general it is not wise to try to save 
money in the choice of test gear, the writer does 
recommend the Heathkit range. In slack moments 
additions to the engineer's equipment may be con- 
structed very economically. 

Tools 

Regarding tools, complete kits in upholstered 
carrying cases are available at rather high prices; 
alternatively a kit can gradually be built up starting 
with the obvious essentials of soldering iron or gun, 
spanners, screwdrivers, trimming tools, wire 
strippers, side cutters, and pliers. A heat shunt and 
several varieties of tweezers will be needed for 
work with transistors. The workbench should be 
fitted with a good vice, and sorae metalwork tools 
such as a hacksaw and rwistdrills will be needed 
from time to time. 

Spares 

Building up a stock of spares is quite tricky if 
needless capital is not to be tied up. Resistors and 
capacitors are sufficiently cheap to enable a large 
stock to be held, but in the case of valves the best 
plan is to stock a small number of the most 
common types (your wholesaler will tell you which 
he sells most) and order others as they are required. 
Larger components like transformers and loud- 
speakers fortunately fail only rarely. 

Wholesaler 
You will, of course, need to open an account 

with your local wholesaler, although he will 
probably require cash settlement to begin with. It 
seems obvious to say this, but it is surprising the 
number of part-time servicemen who buy their 
components retail, thus cutting down on their 
profits. If your wholesaler runs a daily delivery, 
ordering parts as they are required will prove 
satisfactory, though in other cases it would lead to 
wasted time. 

Advertising 
The success of your business will first depend on 

the number of sets you can bring into your work- 
shop, and subsequently on the reputation these 
earn for your skill. Advertisments in the local 
press should start the ball rolling, though these 
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should be display advertisements and not in the 
classified columns as this gives a cheap effect. 

If well printed, showcards in the newsagents' 
windows will also be effective. It is best to advertise 
under a business name. This you can choose for 
yourself within limits, and the necessary form can 
be obtained from the Registrar of Business Names. 
The fee for registration as a business is 5s. 

It is sometimes a good plan to write to the local 
retailers suggesting that they may like to farm out 
some of their work. It is often the case that a 
dealer employs a highly skilled television engineer 
who can ill afford the time working on sound radio, 
and then is very happy to farm out this section of 
his trade, adding a handling charge of his own. 
There are also a number of shops in rural areas 
whose custom would not justify a permanent 
engineer, but who would like to be able to accept 
what work there might be, if only for the goodwill 
that a good repair creates. 

Stationery 
Some printed stationery will be needed. Here it 

is well worth while investing in a really attractive 
result. Good printing is an art and creates an 
excellent impression; cut -price printing will save 
nothing in the long run. Business cards are the first 
essential. Also needed will be headed notepaper 
and a duplicate invoice book. It is a good idea to 
glue your business card neatly to the back of each 
set you handle, though you will not be able to do 
this with farmed -out work. 

Technical Dato 
Amongst the technical data you will require are 

a comprehensive valve characteristic manual, and 
service sheets. An excellent and economical way of 

' holding a large store of service sheets is to sub- 
scribe to Newnes Radio and Television Servicing 
Manuals. These list data for nearly every set made 
since 1955, besides some earlier models, and each 
year a fresh volume appears to keep the series up to 
date. It is foolish to attempt reliable servicing with- 
out the correct data and this is certainly a con- 
venient form in which it may be purchased. 

Transport 
Some sort of transport will naturally be required. 

A smart new van, whilst ideal, would be rather 
extravagant. However, whatever kind of vehicle is 
used, new or secondhand. keep it clean and well 
maintained. A dirty vehicle creates a bad impres- 
sion-so does a breakdown in the customer's drive- 
way! 

Accounts 

Lastly, accounts. Here is where many self - 
employed men panic and worry needlessly. Keep- 
ing reasonable accounts is quite straightforward 
and need cause no headaches. If you have been 
put off by the sight of ledgers, filing cabinets., and 
strings of reference numbers, forget it. In many 
cases these are unnecessarily complicated. 

You already have a duplicate invoice book -no 
separate receipt book is required. The whole sys- 
tem requires merely two ledgers. In one, as each set 

comes in, you write in the date, name and ad ress of 
customer, the make and number of thé inst ment, 
and the complaint. As you work on the s- , note 
the parts used and adjustments made, and finally 
the price you have calculated. 

This book, which is really a day -book, is . rely 
for your awn convenience. You have it as a record 
of all work done, and it will show you wh t kind 
of spares you use most, which faults occ most 
frequently in given makes, and so on. Also, a set 
comes back under guarantee you can refer .ack to 
see what work was carried out. 

The other ledger is the account book roper. 
The left -hand page can show all the outgoin s, and 
the right -hand page the income and alance 
columns. All you have to do is record eve., item 
of expense as it occurs, with the date. On th right - 
hand page you record each payment by a on tomer. 
At the end of each week or month you only ave to 
subtract expenses from income to show t in a 
separate column. 

Keep all invoices and receipts as these ill be 
required by the accountant. To avoid corn i icated 
numbering systems, as each set comes in allot a 
job number. Enter this in the day book, and . the 
invoice you give to the customer, also in the . . unt 
book. With only one series of numbers it is n a 
simple matter to refer from one book to . other. 

Don't forget to show all your expenses, in l uding 
petrol, postage, and other daily items. If are 
working full-time in your business you will so be 
buying weekly National Insurance stamps : t the 
special weekly rate for self -employed person . This 
is also a deductable expense. When the time comes 
for you to make a tax return it is wo while 
employing the services of a reputable ac . tant 
who will ensure that you receive the full allo antes 
due to you. 

Regarding the charging of jobs, a good eneral 
principle is to explain to the customers tha if the 
charge is to be under say three pounds you ill go 
ahead at once, but will, in other cases.. sub 't an 
estimate. Free estimates are valuable _..will, 
though in the case of smaller jobs they ply 
waste time. 

Parts used should be charged retail price and a 
labour charge of 15s. per hour is reasonable. 
Remember to count time collecting and de ' eying, 
also collecting spares. Add a small charge wh - you 
use certain instruments which make the job 'cker, 
such as the oscilloscope, thus helping to offs . their 
outlay. 

After a period, a careful look at your a ..nts 
will tell you whether an adjustment either ay to 
your charges is necessary. 

Reputation 
Once you have made a start, your su sa in 

business will depend more on the reputati you 
acquire than on any advertising. The n for 
courtesy at all times . is obvious. You in be 
reliable, call when you promise, and so on. i you 
have faith in your work you will guarantee i for at 
least six months. 

Despite common opinions to the contr. , the 
writer has always believed that business : ethics 
can be mixed. The small trader is quickly recog- 
nised as conscientious, to his ultimate - 4 11 
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Increasing 

METER Sensitivity 

for TV testing 
By T. L. May 

WHEN an ordinary voltmeter is applied to a 
television receiver circuit to make a test, 
power is extracted from the test circuit to 

deflect the pointer of the instrument. This is all 
very well provided the test circuit is endowed with 
sufficient power to produce movement; but even 
though there may be quite a high voltage the power 
in the circuit may be totally inadequate to cause 
pointer deflection. 

In this case, as soon as the voltmeter is applied, 
the voltage across the test circuit will drop either to 
zero or to a low value depending upon (a) how 
much power there is in the circuit and (b) how 
much power is required to deflect the pointer of the 
voltbtteter. 

High power can only be obtained in a low impe- 
dance television circuit. For example, there is a lot 
of power available at the output of the mains recti- 
fier because this is a low impedance circuit. Thus, 
if we connected a voltmeter between the h.t. line 
and chassis we would read fairly accurately the 
voltage present at that point. The small power 
required to deflect the pointer on the meter is 
insignificant compared with the large power 
required to operate the set, so the meter would be 
accommodated without any fall in voltage. 

Now, suppose we connected a 10Mí2 resistor to 
the h.t. line (Fig. 1). Without anything connected 
to the end of the resistor the full h.t. line voltage 
would exist at that point, relative to chassis. By 
connecting a voltmeter to that point, however, we 
should read nothing like the full h.t. line voltage. 
This is because the voltmeter wants power and to 
produce power current must flow in the 10M0 
resistor, and because of the current flow there is a 
voltage drop across the resistor. 

The amount of voltage drop depends upon the 
value of current -the smaller the current the 
smaller the volts drop-ordinary Ohm's law, 
E = I x R, where E is the voltage dropped, I the 
current and R the resistance. 

Sensitivity 
The current required to deflect the pointer of the 

meter depends upon the sensitivity of the move- 
ment. The greater the sensitivity, the smaller the 
current required to give full-scale deflection (f.s.d.). 
It follows, therefore, that the higher the meter 
sensitivity, the less the voltage dropped across the 
10M0 resistor and the more accurate the voltage 
reading. If the impossible condition of the meter 

not taking any current at all could be achieved, 
then the reading would be exactly equal to the h.t. 
line voltage. 

Many general - purpose voltmeters require lmA 
of current (0.001A) for f.s.d. This means that for 
every f.s.d. volt that we require to measure on such 
a meter we must connect 1,00Oí2 in series with the 
movement. Suppose it is required to measure 1V 
f.s.d., then a resistance must be selected that will 
pass exactly lmA and 1V (taking into account the 
resistance of the meter winding itself). By Ohm's 

E 
law IR = we find that this works out to 1,0000 

I 
-which proves the point! For 10V f.s.d. we must 
add 10,0000 of series resistance; 100,0000 for 100V 
f.s.d. and so on. 

Open circuit (200v) 

1OM11 

High 
Impedance 

low 
power 

Low 
impedance 

high 
power 

Fig. I -Owing to the low impedance of the TV power 
supply, adequate power is available to deflect the 
pointer of the voltmeter without a fall in voltage. 

With a meter of smaller sensitivity the series 
resistance per volt of f.s.d. is smaller, and larger 
for a meter of greater sensitivity. The resistance . 

added per volt of f.s.d. is termed the fl/V value of 
the voltmeter. This signifies the sensitivity of the 
voltmeter. Thus a movement of 1mA would make a 
voltmeter of 1,00Oí2 /V, a 10mA movement 1000 /V 
and a 0.1mA (100µA) movement 10,0000 /V. A 
popular value for a TV voltmeter these days is 
20,0000 /V, having a movement with a nominal 
value of 50µA. 

Now to get back to our problem. Suppose that 
we connected a 1,0000 /V meter set to 200V f.s.d. 
to measure the voltage at the end of the 10M0 
resistance, we would, in effect, be connecting a 
resistance of 200,0000 across the test point, as 
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Power 
supply 

Power 
supply 

Fig. 
and 

(b) 
2- Current flows in the IOM S2 resistor RI by connecting a voltmeter, 
the amount of error in voltage reading depends upon (i) the value of 

RI and (ii) the sensitivity of the meter (see text). 

shown in Fig. 2(a). We produce a potential- divider, 
and if we mark the 10Mí2 resistor Rl and the meter 
series resistance R2, the voltage across R2 -that is, 
the voltage indicated by the voltmeter -is equal to: 

R2 x E 

R1 + R2 
where E is the h.t, line voltage. Putting figures 
to these things, we get 

0.2 x 200 

10 + 0.2 
which works out to a little under 4V! Thus, the 
actual voltage is 200 and the indicated voltage 4, an 
error of 98%. By using a 20,000f1 /V meter, we 
would read on the 200V range 

4 x 200 

10 + 4 
which works out to about 56V, an error of 72 %- 
still very high. 

A meter of 100,00011 /V would read about 133V 
(Fig. 2(b) ), which still represents an error of about 
34 %, and 100,00011V meters are not usually 
possessed by the average enthusiast, though some 
service technicians may be lucky enough to have 
one. The best way of measuring voltage in such a 
high impedance circuit is by use of a volt voltmeter, 
in which the power to deflect the pointer is derived 
from a mains or battery operated valve circuit. 

There is another way, however, which is by the 
use of a transistor, and this will now be described, 
as it may well represent an inexpensive solution to 
the problems outlined to many television enthu- 
siasts and readers of this magazine. 

Current Amplifier 
A transistor is essentially a current amplifier, so it 

is a " natural" for increasing (or amplifying) the 
sensitivity of a meter movement. With such a 
current amplifier a relatively inexpensive and 
insensitive meter movement can be made as sensi- 
tive as an expensive microammeter. 

A transistor has a current gain (often called 
" beta "), whereby the current in the collector 
circuit is proportional to the forward current in the 
emitter /base junction times the current gain. A 
transistor with a current gain of, say, 100 would 
give almost ImA of collector current when a 
forward current of 10,,A is flowing in the emitter/ 
base junction. A full 1mA is not given (as may be 
expected for a current gain of 100; e.g., 1mA /10µA 
=100) owing to various losses and the way that 

the transistor is run in current 
amplifiers. 

This does not matter, as we can 
always arrange for adjustm*.nts in 
the amplifier circuit and enrsloy a 
transistor with a current gain in 
excess of the current step -up 
required. For example, it we uld be 
best to use a transistor with a 
current gain of, say, 100 to give a 
current step -up of 50; this leaves 
some gain in hand which an be 
varied as required by circuit adjust- 
ments to suit the meter em ,loyed. 

The basic circuit o' the 
current amplifier is giv'sn in 

Fig. 3. The transistor is connected as an e nitter- 
follower and the current in the emitter resistor Rl 
is almost equal to the collector current. The 
emitter-follower configuration makes it easy to 
connect the external meter. Actually, the meter is 
connected to a bridge circuit with the transistor 
and R1 as one arm and R2 and R3 (the s't zero 
control) as the other arm. 

With the amplifier switched on by SI, the bridge 
is balanced by R3, balance being indicated t y zero 

51 
on /o-r 

[41_14 j. ökn 

9VI 
yy 

1oß 2OOd\s 
(Slider zero 

Calibrate 
meter 

b 
Press to 

52 calibrate 
0 

Current 
input 

1 

R1 
2.2kn 

Fig. 3 -Basic circuit of current amplifier. The pro- 
cedure for setting up is as follows: first switch og SI, 
adjust R3 to zero the external meter adjusted so its 
lowest current range (e.g., I mA f.s.d.), deprea s 52 
and then adjust RS to give f.s.d. on the exçrnal 
meter. See text for method of computing the slue 

for the calibrate resistor M. 

reading on the meter. Note that the meter should 
be switched to its lowest current range (c..c., of 
course). The next move is to determine the urrent 
gain required. Say, for instance, the transistor has 
a beta of 100, then we can set the circuit to provide 
a gain of 50 without being too far on the edge. 

If the lowest current f.s.d. given by the etternal 
meter is 1mA, the current gain of the amplifier will 
reduce this by a factor of 50 (e.g., lmA /50= 20µA). 
We want to get f.s.d. with a current of 20/4A 
applied to the base circuit of the amplifier, 
and in order to do that we need to calibran . This 
is not difficult, and is achieved by switching in the 
calibration resistor R4 by the " press to caibrate " 
switch S2. 

Calibration Resistor 
When S2 is depressed. 20µA must be apllied to 

the base circuit, so we require to select the value for 
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R4 accordingly.Thevolts drop across RI in the 
emitter is nominally 0.3V, so when S2 is depressed 
a voltage of- 9V (the battery voltage) minus 0.3V, 
or 87V will appear across R4. 

The resistance required to produce 20µA from 
8.7 

8.7V in megohms is equal to -, which is 
20 

0.435M11, or 435k. The nearest preferred value is 
430k, and one which is slightly high could be 

50kf1 

125kn 

500kf1 

125Mn 

5 M,1 

12.5Mn 

SOMR 

Fig. 4 -With 'o transistor beta of approximately 
lOO (greater than 50) the sensitivity of a ImA 
f.s.d. .meter can be increased to 20µA f.s.d. and by 
using switched multiplier resistors as this illus- 
tration shows, a useful range of voltages can be 
measured. An eighth position can be used on the 
rotary switch if required for the "calibrate" position, 

thereby eliminating S2 in Fig. 3. 

selected. 
The next thing is to adjust the meter itself for 

f.s.d. when S2 is depressed, and this is done by 
adjusting the " calibrate meter " preset. 

The foregoing, then, has revealed how a basic 
1mA meter movement can be increased in sensitivity 
to 20 /LA f.s.d. by the use of a transistor adjusted to 
give an effective current gain relative to the meter 
of 50. As will now be clear, the beta of the tran- 
sistor must be above 50, and one with a beta of 100 
would suit admirably. 

As Voltmeter 
Set up in this way, the circuit would give a volt- 

meter sensitivity of 50,00051 /V, meaning that for 
every volt f.s.d. 50,00052 of series resistance is 
required. Incidentally, this series resistance, as with 
direct connection to a movement, is called multi- 
plication resistance, and the components used 
multiplication resistors. 

Fig. 4 shows how a seven -position rotary switch 
can be used to give f.s.d. voltage ranges of 1V, 2.5V, 
10V, 25V, 100V, 250V and 1,000V and the required 
values for the multiplication resistors. The final 
accuracy of the instrument will, of course, depend 
upon (a) the accuracy of the calibrate resistor R4 
and (b) the accuracy of the multiplication resistors. 

While we have seen that the basic lmA meter 
(1,0000/V) reads only about 4V of the 200V in 
Fig. 2(a), the " amplified " meter would read 100V, 
reducing the error from 98% to 50% -with the 
same movement. 
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ART 
T REE 

A 

Flying -Spot 

Transparency Scanner BY J. G. RANSOME 

IT can be shown mathematically that the picture 
information in a 405 -line television transmission 
occupies a band of frequencies from 0 to 4Mc /s 

for commercially satisfactory picture definition. In 
order to amplify this information faithfully the 
amplifier must have a bandwidth of at least this 
figure (4Mc /s). This means that all frequencies 
within this range must be amplified by the same 
amount. However, it can be further shown that 
most of the picture information is contained in 
the band 0 to 2Mc /s and this is the bandwidth 
aimed for here. 

The design of wideband amplifiers differs 
radically from that of the familiar audio 
frequency amplifier in that at high frequencies the 
valve capacitance and the inductance and capaci- 
tance of the associated circuits have a profound 
effect on the gain. Thus the limiting factor on the 
design is the high frequency performance of the 
valve used and it can be shown that for maximum 
gain the anode load of the valve must be made 
equal to the reactance of the output capacitance of 
the valve at the highest frequency to be used. Now 
the reactance of a capacitance is given by the 
formula: 

1 

Xc = 
2rfC 

where Xc = réactance in ohms 
f= highest frequency in c/s 

C = capacitance in farads. 

If we consider a valve such as the 6AC7 the out- 
put capacitance is about 15pF (including the strays 
in the coupling circuits) and if we aim for an upper 
frequency limit of 3.5Mc /s then by substitution we 
find that Xc =3 :3k0. approximately. (This value is, 
in fact, the nearest preferred value of resistance to 
the actual calculated value.) 

So for a 3.5Mc /s bandwidth we need an anode 
load of 3.3kf1 for maximum gain. It is obvious, 
then that as we increase the bandwidth we have to 
reduce the anode load and conversely an increase in 
anode load reduces the bandwidth. Another diffi- 
culty is that if we have two or more valves connec- 
ted in cascade there is a further loss of bandwidth, 
and this reduction is proportional to the square 
root of the number of stages used. Thus if we use 

1 

three valves the bandwidth is reduced by 
./3 

or 

THE VIDEO 
AMPLIFIER, 
SYNC MIXER 
AND BLANKIN 
AMPLIFIER 

1 - and this must be borne in mind when 
1.732 
designing the amplifier. 

The gain of a valve is given by: 

Amplification (A)- 
µxRa 

Ra+ra 
Ra =anode load 
ra =anode impe 

= amplification 
factor 

for the ref. pentode used ra =1M!? s 
Ra +ra ^- ra since Ra is insignificant comp 

µ 
ra, so that the gain is -xRa 

ra 
µ 

now -= gm (mutual conductance) 
ra 

A=Ra x gm 

for the 6AC7 gro= 9mA /V, o that 
9 

A- x 3,000 =27. 
1,000 

The gain required of the video amplifier is 
20.000 amce the output required from th 
stage is roughly 5V and the input derived fr' 
photocell network will be 0.25mV. 

How Many Valves? 

The method of deciding how many vaiv 
going to be used to achieve this gain is r 
matter of trial and error since as we add 
valves the bandwidth is reduced, which me 
we have to reduce the anode loads to incr 
bandwidth again. This causes the gain to be r 
so that a further valve must be added and the 
starts again! 

For the purpose of calculation the triode 
reversing stage built around V12A can be i. 

because it is something of a special case. Loo 
the theoretical circuit we see that three val 
used and are designed to have a level repon 
0 to 3.5Mc /s. The overall bandwidth is the 
3.5 

= 2 Mc /s which is what we require. 
s'3 
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switch 

(see text) 

R38 
100kL1 

R39 
4.7k 

HT+ 
350V 

R41 
75k11 

2W 

Video 
output, 

6AG7 a 

C20 
0F 

470kn 

0.1)íF 

C19 
1000 
pF 

R28 
150 

--R34 R37 
270k0 470k0 

R31 R36 C26 
1200 

¡ 
4700 0.1}iF- 

VR8 
25kn 
Video 

C27 gain 
01pF 

Fig. 16 -The video amplifier circuit. 

COMPONENTS LIST 
Resistors: -- 10 %, ;W except where stated. 

R24 470kí R33 3.3k12 2W 
R25 47kí R34 
R26 27kí 2W 
R27 33k12 2W 
R28 15012 
R29 470k12 
R30 47k12 
R31 12012 
R32 27k12 2W 

R35 
R36 
R37 
R38 
R39 
R40 
R4I 

VR8 25kí wire -wound 
Valves: 

VIO 6AC7 
V12 ECC8I 

VII 
VI3 

270k 12 

470í 
47012 
470kí 
100k SZ 

4.7kí 
10012 
75k12 2W 

6AC7 
6AG7 

VIDEO AMPLIFIER (Fig. 16) 

Capacitors: 
CIS 0.5µF paper 
C16 0.1µF paper 
C 17 8µF electrolytic 350V 
CI8 1,000pF mica or ceramic 
C19 I,000pF mica or ceramic 
C20 0.IµF paper 
C2I 8µF electrolytic 350V 
C22 I,000pF mica or, ceramic 
C23 0.IµF paper 
C24 0.1µF paper 
C25 1µF paper 
C26 0.1µF paper 
C27 0.1µF paper 

Using the formula outlined above, the gain of V10 
and Vll is 27 for each valve and V13 has a gain of 
50 which means that the overall gain is 

27 x 27 x 50= 36,000 approx. 
This is more than our minimum requirement and is 
thus quite satisfactory. This extra gain is useful in 
that we have little in hand to compensate for losses, 
etc., unforeseen in the design. In order to obtain 
maximum gain in video stages we tend to find that 
we have low anode loads on the valves with com- 
paratively high values of screen resistance. This, 
coupled with the fact that a high final gain is 
obtained and that the amplifier operates at low fre- 
quencies, means that the completed amplifier has a 
tendency to oscillate spontaneously at a low fre- 
quency. These low frequency oscillations are known 
as " motor boating " 

To counteract this effect we decouple VIO and 
VII anodes and run the the valves from a stabilised 
h.t. line. Also, since the amplifier operates well into 

the broadcast band we have to take every precaution 
against breakthrough at r.f. and one of the methods 
used is to decouple the h.t. line from the anode 
loads by means of a low capacitance. The low 
frequency decoupling circuits may be thought to 
be adequate for r.f. decoupling, but unfortunately 
the electrolytic capacitors used have a high induc- 
tance which defeats their high capacitance for this 
purpose. These, then, are the considerations under- 
lying the design of the video circuit shown in 
Fig. 16. 

Circuit Description 
Considering V10 we see that it satisfies the 

design requirement in that a low value anode load 
is used. This load is decoupled by means- of. the 
2.7k12 resistor R26 and the 8¡&F capacitor C17-for 
low frequencies, and by this same resistor -and the 
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BENTLEY ACOUSTIC CORPORATION LTD. 
EXPRESS SERVICE::: 

C.O.D. ORDERS RECEIVED BY 3.80 P.M. EITHER 
BY LETTER, PHONE OR WIRE, DESPATCHED 

SAME AFTERNOON 

THE NEW VALVE SPECIALISTS 

38 CHALCOT RD., LONDON, N.W.I 
Nearest tube All goods Primrose 
Chalk Farm advertised are 9090 

in stock 

MULLARD 112100 MIDGET SILICON RET1PIER11 
Output 260v. at ; amp. 

No larger than a shirt button! 
7/8 each. 

01.2 418,013106 819 913W2 9/6 30FL1211/. 04F96 6/9 
0112 el- .Hß11'7 5/. 91)7 1/6 30L13 9/3 11041 12/3 
OZ4GT 4/8, 6c9 10/9 10C! 9/3 301'4 12/3 01010 15/. 
ICS 01361D60 18/- 101.2 12/8 30P12 7/6 DF90 6/9 
1 D6 0/6 ßC146 5/- IOFI 30 - 30Ple 12/3 DF97 10 /- 
1115 4/ OCw4 041- 101.011 OIS 30P1.1 8/6 ÚH101 25 /- 
183 3/601D3 9/8 10P13 818 31)PLl3 9/6 01410716/11 
114 2/8 6F1 9/6 101'14 1116 3,PL1412/6 DK92 6/9 
21031 5/681,13 4/9 1'2AC6 8/6 3503 8l3 03106 6/8 
344 8/9 6F23 9/- l'2AD6 9/6 351MOT 0/9 D1.68 15 /- 
3A0 6/9 11}125 14/9 12AE6 8/- 35W4 4/9 10,72 161- 
3QIGT 7/ -6J70 4/6 I2A147 6/- :3523 18/4 DL90 5/9 
884 4/6''13E10 1/3 12A148 9/- 35ZoGT 4/6 D1170 5/- 
3V4 6 /310X80 3(3 11AT6 4(6 3523UT 5(9 1)1171 9/9 
6R4GY 8/6 0);25 24/- I2Á116 6(9 3083 618 DY'6 7/8 
6146 4/6 61.1 10 /- 12AVe 6/6 8(455 6/6 Emir 94 /- 
eysii 7/2,0200 öre IYBA6 9(9 .301e7OT 013 F.83F 24/- 
61311'9 4/3 6270T 4/6 121/E:6 4/9 5321 14(6 Ee6t.0 10 /- 
626 7 / -OLIO 10/- 1213H7 6/9 72 6/6 EIHOF 19/6 
6Z4C. 7/ -621320 6/6 12'5 10/. 8542 8/6 E650 1/6 
347 8/9 61321 11/6 I9AQ3 7(8 OnAO 67/8 EABC80 6/6 

.05,0 5/9 0Q7c, 4/6 10141 6/- 90AV 87/8 EA F42 7/- 
RAs': 3/- ßR717 5/9 20131 10 /- 90X' 16 /- ßB:34 1/- 
44e,7 6/9 61 IMr ate 2nFa 11/6 903 (1 42/- Ertl I 4/9 
64Q5 919 01.40 3/9 '-'OLl 12/6 u01 V 42/- ER91 2/3 
64 T0 3/9 6X t 3/9 20131 1216 L011.2 10/O 1110_31 8/6 
64110 6/34X, 4/6 90133 121- I-a43T 34 /11 F.It1-41 6/6 
0A18 618.6.,01.2 8/3 201'4 13/6 -114 12/6 E11101 8/- 
OHAR 4(6 71cá 12/8 20P5 13/8 1,763 /6 ERF80 5/8 
6846 4/9 7117 7/- 25140 6/6 1t7.ì 2/9 1:ßF63 7/3 
68000 13/6 1l5,í 7/3 25156 7/9 At'uPEN4 /91 ERE89 6/3 
ORNO 6/3 11' 1 6/9 2781 23(5 AZ31 6(6 481,21 8/- 
ß8.16 618 7117 5/9 :3M'15 9/- AZ4l 6/6 Ec70 4/9 
4647.4 7(6 107 12 /6 301'18 1016 Rau 4/9 144281 27/8 
091117 616781 14/9 20E5 6/9 01,13 11/0 H192 8(6 
OBRO 8/ -'71.1 6/. 301,1.1 9/3 V1-31 5/91 ß1'C'34 21/7 

Et cal) 7/. 

Terms of bnelneer -Cash with order or C.O.P. only-. 

64.1.81 3/8 
EG1103 4/6 

P6stage lori. per Item. Orders over 93 post free. Ecc83 4/6 
C.O.D. 310 extra. Any parcel Insured agalnet 

Ec('.84 5/9 EL3 
ECCH5 6/8 
ECC88 10 /- 
E01.191 8- 
ECC1491116 
EcF10 6/- 
ECF82 6/3 
ECFOG 11/6 
ECH21 9/9 
ECHeb 6/8 
ECH42 7/6 
ECH81 5/9 
lLCHe3 8/6 
ECU84 9/6 
Reuel 6/- 
ECL82 7/- 
ECL83 9/6 
E115,80 9/9 
EFSIi 8/8 
141'37A 
41'39 
ße'40 
FF41. 
EF42 
ßF7.3 
EFHO 
EFS3 
EFß5 
EE'H,i 
Erse 
EE91 
E7192 
E1'95 

R11197 
0F94 

ELIO 
111.41 
EL42 
EL1 
El.ö:3 
EL64 
ßI.6.-i 
E1.86 
EL9l 
EL96 
111.360 
E 1.1211 
E L82'2 
ELL80 
EM4 
E!R34 
KM71 
E131130 

3/9 EMs4 
8/9 E41d 
8/9 E1187 
4/9 I:VfiI 

E101 ./3 
EV" 

9345111/099i 

1(1'.4 
I:Va 5/9 

Pr'1.10010/8 R 1 E1'c 8/9 
4I- El 19 513 r1FHn 5/8 BMt 
31-' 1'.741 61- l'1,,_0-, 6/3 crol 
2/6 E:700 4/- P,1'.<4 8/8 c123 
4/9 I:"/.I 4l- PI1r6 719 T41 

11/6 1711.1 17/B- P1'L42 818 TH41 
10/- 1.'/..,4 10/- Pt 1.H3 719 TH233 

EF133 719 1:Za7 14/6 P11,84 7l- T186F 
EF1H4 -7/9 'o0 913 r11s 7/0 
EF804 80/5I E1 S::o9 251- P11.10 8/" 
F.K32 619HVR^_ 8/3 P1-1.11 12/ 
E1.83 6/9 HVi12A 8/9 P11143 7/. 

8/8 
9/9 
7/8 
7/8 
8/3 
6/9 

7/6 
7/8 
11/6 

27/ 
16/4 
18/6 

200/5 
11/6 

6/8 
819 
8/9 

1CT33C 4/- 
KT36 29/1 
KT41 7/6 
KT44 SI- 
ETr,I 6/9 
KT6:i 8/9 
KT06 12/3 
KT88 88/- 
ETW61 4/9 
KTWOL 6/8 
KTWO3 6/6 
MHLDfi12/8 
\f K T4 17/8 
111'12114 4re 
1a7 28/8 
N7; 26I- 
1108 26/2 
P2 10/- 
P.4ßC80 619 
P1:86 10/3 
Pb 1a 14/7 

15/2' 
r1 ,,,' 11/8 

6/9 
P1 1..,4 6/6 

9/3 ',11 
va 6/9 

916 7/9 11° 1018 
'1'101 

PE146DD 
12/- 

PEV48 4/8 
PE76383 

10/8 
PL33 8/- 
P1A16 8/- 
PL38 16/- 
PL81 618 
P1.82 618 
PL83 618 
PL84 6/6 
PL500 15/9 
PM64 9/8 
PX4 9/. 
PY31 6/6 
P132 8/0 
Pl'33 8/0 
PY'80 61- 
PY-81 6/- 
l'l'32 4/9 
P183 61S 
P1-R6 7/9 

UIO 9//- UCL82 7190 .73 3/- 
U12I14 716 CC'L83 11/13h) 79 31- 
1.116 16/- UF41 6/90 01 3/- 
1,19 48/6 11142 4/9119 25/- 
C?2l 5/9 CP80 8/3 01 22 23/- 
U24. 12/6 CF/15 6/9iOr26 26/- 
U26 8/6 U1386 9/- 09"28 12/6 
1128 7/8 UF89 8/-10929 25/6 
1981 6/9 UTAl 6/61 0, 35 18/- 
Lr38 18/e 111,44 28/310936 81/6 
U85 16/6 UTAe 8/BI0R41 81- 
U37 29/- 171.84 6/-0144 8/3 
1145 15/6 11164 15/2 0943 8/- 
U76 4/6 171134 18/10 01 05 2Ere 
0191 9/6 C"M80 813 O1 60 25/- 
0251 9/- UCß 9/- 01 70 8/6 
U292 18/8 CUs 11/6 01 71 3/6 
U301 11/8 21'1\ 10/3 DI 72 8/- 
1:404 6/- C Y2I 81- 00 73 161- 
13801 16/3 11-41 4/6 01 74 8/- 
U4020 6/6 1l'85 6/-Ca 75 8/- 
1.1ABC80 6/- vP4 14/6,01 76 8/6 
UAF42 7/- VR105 6/8'01 77 lEl- 

011800 619 C847 10/6 VR150 4/9 01 78 8/- 
P1601 7/. 1.41C41 618 W107 10/8 01 31 4/- 
Rln 2e/6 1.7BC11 518 W729 17/6 00 6ID 4/ 
1117 17/6 CREW) 6/8 141 16/- 01 82 10/- 
1118 9/8 HF19 8/9 2 s 7/3 III 83 - 8/- 

8re 121.21 919 178 2018 01 84 0/- 
!/- 131592 6/8 8179 0018 04 17 8/6 
21- UCC4 8/9 163 6/- 01 171 9/- 

27/2 l'C(:eJ 8/8 ZOO 7/3 0` P71 17/8 
9/. UVERO 8/9 Tra8silmn iM\9'100 7/9 

18/- UCH21 8/9 awd dfoda IM aim 8/6 
6/0 CC'H42 7/ CFI 17 We MAT120 7/9 

11/0 UCH81 e/0 OA70 11/-IMAT121 0/6 

rlamege In transit for only 64. extra. All orders We re4nir! tor prompt cash settlement all types of rl.nlabhed r,, ,lay of receipt. callers welcome valves, loose or booed. but MUST be new. Offers 
11 0 I'n. -...0 ., .50 cala. 6.30 -i p.m. made by return. 

.811 anode are new, Bret quality brands only, and 
subject to makers' full guarantee. We do lot handle 
manufacturers second. or relecta which are often 
deeeIbed as "new and toiled" but erhl h hole a 
limited and unreliable life. Complete ee ilogne nt 
over 1000 vaInea actually In stook. witl resistor., 
condensers, transformers, mlurophnnee, speakers, 
metal rectifier. with tenne of buNneee, 6d pat tree. 

T Q A NB / T/ O US EN GINEE/ S 
- THE LATEST EDITION OF ENGINEERING OPPORTUNITIES 

Have you sent for your copy? 
ENGINEERING OPPORTUNITIES 
is a highly informative 156 -page guide to 
the best paid engineering posts. It tells 
you how you can quickly prepare at home 
for a recognised engineering qualification 
and outlines a wonderful range of modern 
Home Study Courses in all branches of 
Engineering. This unique book also gives 
full details of the Practical Radio & Elec- 
tronics Courses, administered by our 
Specialist Electronics Training Division - 
the B.J.E. T. School of Electronics, explains 
the benefits of our Employment Dept. and 
shows you how to qualify for five years 
proltlotion in one year. 

We definitely Guarantee 
44 NO PASS -NO FEE" 
Whatever your age Or experience, you cannot afford 
to miss reading this famous book. If you are 
earning legs than £25 a week, send for your 
copy of "ENGINEERING OPPORTUNITIES" 
today -FREE. 

WHICH IS YOUR 
PET SUBJECT ? 

Mechanical Eng.. 
ElectrIC9l Eng.. 

Civil Engineering, 
Radio Engineering, 
Automobile Eng.. 

Aeronautical Eng., 
Production Eng., 
Building, Plastics, 
Draughtsmanship, 

Television. etc. 

GET SOME 

LETTERS AFTER 

YOUR NAME! 
A.M. I.Mech. E. 

A.M.I.C. E. 
A.M.I.Prod. E. 

A.M.I.M.I. 
A.1.0.6. 

6.84. 
A .M. Br it. I. R. E. 
City A Gonds 

Gen. Cert. of Education 
Etc.. etc. 

PRACTICAL 
INCLUDING 

EQUIPMENT 
To_ ó2s l 

Basic Practical and ',Mere- 
tic Courses For beginners in 
Radio, T. V., Electronics, Etc., 
A.M.Brit. I.R.E. City e Guilde 

Radio Amateurs' Exam. 
R.T.E.B. Certillate 
P.M.G. Certificate 

Practical Radie 
Radio it Television Servicing 

Practical Electronics 
Electronics Engineering 

Automation 

The specialist Elec- 
tronics Division of 
B.I.E.T 
NOW offers you a 
reallaborarory train- 
ive at home tutlh 
practical equipment. 
Ask for derails. 

aIeE.T. 
SCHOOL OF 

ELECTRONICS 

POST COUPON NOW 

NAME 

ADDRESS 

Please send me your FREE 15E -page 
"ENGINEERING OPPORTUNITIES" 

(Write if you prefer not to out page) 

BRITISH INSTITUTE OF ENGINEERING 
TECHNOLOGY 

(Dept. SE 20), 29 Wright's Lane, London, W.8 SUBJECT OR EXAM 
THAT INTERESTS ME 

(SE 01. 

THE B.I.E.T. IS THE LEADING ORGANISATION OF ITS KIND IN THE WORLD 
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Facts! Facts! Facts! ...the up -to -the 
minute data book for all enthusiasts- 

`( PRACTICAL WIRELESS t/ 

RADIO and 
TELEVISION 
REFERENCE 
DATA 
Compiled by J. P. Hawker 

.- _ -,., This handy book provides the 
practical reference data that 

radio and television 
servicemen, radio con - 
structors. enthusiasts 
and amateurs always 
need. It has been com- 
piled with the day -to -day 
requirements of service - 
men particularly in mind. 
Contents include: full de- 
tails of colour codes; a 
comprehensive collection 
of practical, everyday for- 

a ; mulae for calculating the 
values of biasing compo- 
nents, potential dividers, 
etc.; aerial dimensions; a 
quick frequency- wavelength 
conversion table; full lists 
of radio and television 

y, ': broadcasting stations and 
¡f r a frequencies; common sym- 

bols and abbreviations; notes 
M */ on Amateur radio and a list 

t of call -sign prefixes; com- 
munication receiver I.F.s; 
mathematical data including t 
logarithm tables; wire and 
cable data; battery equivalents; 

and a full and up -to -date listing of valve, transistor and cathode -ray 
tube pin connections, bases, ratings and equivalents, including selected 
CV types. 

A worth -while reference source for all who are in any way concerned 
with installing, maintaining, constructing, operating or servicing radio 
equipment. 

and Television 
Data 

J. P. HAWKER 

96 pages of factual tabulated data ... should be on the 
workbench of every serious constructor and service man 

Only 10s. 6d. FROM ALL BOOKSELLERS 

. or, in cose of difficulty, I Is. 6d. by post from George 
Newnes Ltd., Tower House, Southampton St., London, W.C.2 

NEWNES 

NEW VALVES! 
Guaranteed Set Tested 

24-HOUR SERVICE 
1R5, 155, 1T4, 354, 3V4, DAF91, DF91, 
1K91, DL92, DL94. SET of 4. 14/-. 
:J_1FF96, DF96, DK96, DL96. SET of 4. 22/, 
0A2 4/- DL33 6/9 PCF82 8/- 
1D5 4/9 DL35 6/- PCL82 6/6 
1115 3/9 DL92 4/9 PCL83 8/6 
18.5 3/3 DL94 5/6 PCL84 6/6 
1T4 2/3 DL96 5/6 PL36 7/9 
354 4/9 EB91 2/- PL81 6/6 
3V4 5/6 EBC41 6/3 PL82 5/- 
5U4G 4/3 EBF80 5/3 PL83 5/3 
5Y-3GT 4/3 ER1.21 8/- PL84 5/6 
5Z4G 6/9 ECC40 7/- PY31 6/- 
6K7G 1/3 ECC81 3/3 PY32 8/6 
6K8G 3/- ECC82 4/6 PY33 8/6 
6Q7G 4/3 EC083 4/6 PY80 4/9 
6U7G 7/6 ECC84 5/6 PY81 5/- 
6V6G 3/6 ECC85 6/- PY82 4/9 
6X5GT 5/- ECF80 8l- FY83 5/6 
I2K7GT 3/3 ECF82 5/9 U2i 8/6 
12K8GT 8/6 ECH42 U26 /8 
I2Q7GT 3/3 EC1.80 UABC80 5/6 
125N7GT 5/6 EF41 UAF42 7/3 
25L6G 4/9 EF80 UBC41 6/- 
35L6GT 6/6 EF85 UBF80 6/- 
35Z4GT 4/6 EF86 UC'C85 6/6 
85A2 6/6 EF89 UCH42 7/- 
CL:33 8/6 EF9I UCH81 6/3 
DAC32 7/9 EL41 UCL82 7/6 
DAF91 3/3 EL84 UCL83 8/- 
DAF'96 5/6 EY51 UF4I 6/9 
DF33 7/6 EY86 UF89 5/9 
DF91 2/3 EMS UL41 6/9 
DF96 5/6 EZ80 UL84 6/3 
DI-177 3/9 EZ8I vus 11/- 

7/6 
519 
6/6 
4/r 

4/9 
5/9 
3/9 
2/9 

4/6 
5/6 
5/- 
5/- 

3/9 
3,9 

DK32 /9 MU14 4/6 
DK91 3/9 PCC84 5/6 
DK92 6/9 PCC89 7/6 
DK96 6/- PC F80 5/3 
Postage 6d. per valve extra. Any Parcel 
Insured Against Damage ln Transit 6d. extra 

Any C.O.D. Parcel 4/3 extra. 
Office address, no callers. 

UY21 7/6 
U7.41 4/3 
ÚY85 4/9 

GERALD BERNARD 
83 OSBALDESTON ROAD, 

STOKE NEWINGTON, 
LONDON, N.16 

B.B.C.2 (625 LINE) 
T.V. AERIALS 

EXTERNAL MAST 
MOUNTING ARRAYS 

5 element, 36/ -; 9 element, 45/ 
WALL MOUNTING with CRANKED 
ARM. 5 element, 51/6; 9 element, 60/- 
CHIMNEY ARRAYS with LASHINGS. 
etc. 5 element, 63/6; 9 element, 72/ -. 
LOFT ARRAYS. 3 element, 24/ -, 
7 element, 32/8. Also available - for 
Window Fixing, 2/6 extra. Co -ax. Plugs. 
1/3. Low Loss Co-axial Cable, 1/6 yd. 

BBC ITV F.M. AERIALS 
B.B.C. (BAND 1). Tele- 
scopic loft, 21/ -. External 
S/D 30/ -. 
I.T.V. (BAND 5). 3 Ele- 
ment loft array. 25/ -. 5 
Element, 35/-. Wall 
mounting, 3 Element, 351, 
5 Element. 45/ -. 
COMBINED B.B.C. /LT.V. 
Loft 1 +3, 41/3; 1 +5, 48/9. 
Wall mounting 1 +3, 56/3; 
1-1 5, 63/9. Chimney 14-3, 
63/9; 1 +5. 71/3. 

F.M. BAND 2). Loft S /D, 12/6 "H" 
30/ -. 3 Element, 52/6. External units 
available. Coax. cable Bd. yd Coax. 
plugs 1/3. Outlet Boxes 4/6. Diplexer 
Crossover Roxes 12/6. C.W.O. or C.O.D 
P.P. 3/ , Send 6d. stamps for illustrated 
lists. 
K.V.A. ELECTRONICS (Dept. P.T.) 
3e, Godstone Road, Kenley, Surrey. 

CRO. 2527 
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1,000pF capacitor C18 at radio frequencies. The 
cathode bias resistor R28 is by- passed by a 0.001µF 
capacitor C19 which has the effect of slightly 
increasing the h.f. response of the amplifier which 
otherwise tend s to fall off in the other stages. 

The input signal from the photocell network is 
presented to the grid of Vio by way of the 05µF 
capacitor C15, is amplified and passed on to VI1 
which has circuitry similar to that for V10 save 
for the capacitor in the cathode circuit. 

The output from Vil is fed to the phase 
reversing stage which is constructed around one 
triode section of an ECC81 (V12A). This stage 
enables us to select a positive or negative going 
wave form and this means that a positive picture 
can be obtained from a photographic negative, or 
alternatively a positive picture can be obtained from 
a positive transparency (such as a cellophane 
wrapper) depending on the switch position. 

Input from photo Interstage 
multiplier network screens 

9 

g 

028 9 
R24 O C19 

141 

MC. 

V10 + 

6AC7! 

C17 

1 yr 

ti 

R26 

x y 
htrs. 

R31 

R29 

V11 
6AC7 

M.0 

. 
R33 

IIJ 
C21 

x y 
C. Mrs 

R32 

Tags marked'MCdenote earthing 
connections to chassis 
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direct as possible. Especially sensitive in this respect 
are the resistors in the control grid circuits Hid the 
r.f. decoupling capacitor in the anode n< tworks. 
Heater wires must be twisted together to reduce 
hum. The interstage coupling capacitors should be 
mounted a little way from the chassis to reduce 
their inductance and capacitance to each and 
should be of a high quality. If metal clad capacitors 
are to be used they should not be clampec to the 
chassis. 

The metal screen between stages is u. eful in 
reducing r.f. pick -up and in helping to prevent 
instability. As the anode and screen resistors tend 
to get a little warm it is advisable to mount these 
components as far away as possible from waxed 
capacitors and from the electrolytics -but remem- 
bering that short connections. are still vital. 

If these points are noted the construction of the 
video amplifier -one of the more critical )arts of 

R36 

C24 

34 

MC 

Clip level 
contrcl 

__ L 

Tag boar 
for 

sync mix 
and 

blanking a 

ó; MC. MC 

o 

35 

heg Pos 
switch 

Fig. 17- Wiring for the video strip. 

The output from this V12A is coupled to the 
output stage V13 by means of the capacitor C25 
which must be a good quality paper type. The 
cathode of V13, the video output stage, is biased 
from the h.t. line by way of the wirewound 
potentiometer VR8 aitd the resistor R41, and has 
the effect of varying the gain of V13 and thus of the 
whole amplifier. VR8 is therefore the video gain 
control. 

Construction 
The wiring diagram of the video amplifier is 

shown in Fig. 17. This diagram has been expanded 
to show the .circuit effectively, but in the actual 
construction all connections should be as. short and 

ll 

Video 
gain 

J 

Blanking 
control 

', R37 

V13 
6AG7 

y 

6.3V 
heaters 

R 
40 

R 
38 

Video 
output 

? 39 

350V 
300V 

Power supply 
tagstrip 

the entire circuit as far as component tol2rances 
are concerned, should be a fairly simple pr xedure. 

Testing 
If the video output at the anode of VI3 is connec- 

ted to a pair of headphones via a 0.5µF 500V 
working capacitor (see Fig. 18) and tie unit 
switched on, then on touching the grid connection 
to V10 with the finger or the blade of a scrl wdriver 
a loud buzz possibly accompanied by the sound of 
the local broadcasting station should be beard in 
the headphones. The gain of the amplifier will be 
controlled by varying VR8, maximum gain being 
obtained when the slider of the control it at the 
earthly end of its ,track. 
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To 
anode 

Chassis 

05NF 
500V 

Headphones 
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Fig. 18 -Test circuit for 
video amplifier. 

With the input to V10 shorted to earth and full 
gain on the amplifier nothing should be heard at 
the output other than white noise which is notice- 
able as a general hiss. Should radio breakthrough 
occur the decoupling circuits should be examined 
and if excessive hum is present attention should be 
paid to the heater wiring to minimise hum pick -up 

Fig. 20-The sync pulse clipping action. 

in the early stages. If no output is obtained with 
the " finger test ", each stage should be checked 
individually to find the faulty section starting with 
VIO, and progressing through the circuit. When all 
is correct the final check is to connect a length of 
wire to the input at V10 when the local broadcast 
stations will be heard at V13 anode. 

Test Voltages for Video Amplifier 

H.T. 300V H.T. 350V 

Anode voltage 250 250 300 350 300* 
Anode current (mA) IO 10 IO 0 15* 
Screen voltage 160 160 - 80 0* 
Cathode voltage 1.5 I.2 0.5 300 250* 

measured with 20,00011/V meter. 
* Depends on setting of VRI 

THE SYNC MIXER AND BLANKING 
AMPLIFIER 

This section of the circuit is considered now 
since it is constructed around the second triode 
section of the ECC81 (V12B) used in the video 
amplifier. 

The purpose of this circuit (see Fig. 19) is to 
form the pulses received from the screens of the 
timebase generators into a suitable shape to feed 
into the modulator and thence to the monitor for 
synchronisation. Unfortunately, just " any -old- 
pulse " will not do for synchronisation purposes 
and we have to make the wave form look correct 
before pasing it on to the monitor timebases. 

o 

N 

Datum 

O volts 
(a) (b) 

The correct shape for synchronising pulses for 
feeding into a domestic television receiver is a 
square wave and as can be seen from Fig. 13 the 
pulses obtained at the screen grids are a sharp V 
shape. For the line sync pulse this shape is almost 
satisfactory and all we need to do is to clip off the 
lower section of the pulse and this may be done in 
the following way. 

Consider the pulse shown in Fig. 20(a). If we 
regard the pulse from the zero volts datum line, 
then the pulse will have a V shape, but if we regard 
the same pulse from the 10V datum and take any- 

COMPONENTS LIST 
SYNC MIXER AND 

BLANKING 
AMPLIFIER (Fig. 19) 

Resistors: 
R42 100k S3 R46 47kSI 
R43 2.2k CI R47 47162 
R44 47 S2 R48 470kSI 
R45 I00kSI R49 I00k11 
VR9 500kO2 potentiometer 
VRIO 25kil potentiometer 

Capacitors: 
C28 0.1µF paper 
C29 0.1µF paper 
C30 100pF mica or ceramic 
C3I 5,000pF mica or ceramic 
C32 5,000pF mica or ceramic 
C33 25µF electrolytic 25V 

Valves: 
V 12B ECC8I (see Fig. 16) 
DI 0A71 
D2 0A71 
D3 OA71 

Output to 
modulator 

C28 
0-1}iF 

2500V 

I+ 
Blanking 
output to 
cathode 
resistor 
of CRT. 

network 

HI+ 350V 

R44 
47kÁ 

R42 
100k!í 

Fig. 19 -The sync mixer and blanking 
amplifier. 

C29 
0.1yF 
100V 

Point X 

-350V 

R48 
470kn 

01 D3 
0A71 0A71 R49 

lOOkfl 

R43 
22k11 

VR9 
500kO 
Blanking 
level 

100kn 

iD2 

VR10 
25ko 

R46 'Clip, 
47k11 level 

0A71 

C30 R 
10opT 45 

..M C31 
5000pF 

5000 P` 
C32 

Sync input from pin 4 
of Ilne timebase generator 

47kí1 

C33 
25pF 
25V 

Sync input from pin 4 of 
frame timebase gen. 
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thing below this line as irrelevant then we have the 
pulse shown as Fig 20(b). We do exactly the same 
thing in the case of the synchronising pulses. 

The pulses at the screen grid of the generator are 
fed to a diode which is connected to a bias voltage 
and only when this bias voltage is exceeded by the 
pulse will the diode conduct and allow the rest of 
the pulse through. The bias voltage level determines 
how much of the pulse will be cut off and so we 
have an easily varied pulse shape. 

The frame sync pulse is a little more difficult as 
its shape is not quite suitable in its raw state, but 
the resistor- capacitor combinations of R47, C32, 
R46 and C31 help to shape the pulse sufficiently 
to serve as a suitable signal. The line and frame 
sync pulses are mixed and fed to the grid of the 
ECC81 (VI2B) and appear amplified at the anode 
of this valve, VR9 controlling the level of the 
applied signal. These amplified pulses are used for 
blanking. 

H.T.+ 350VA 

To CRT 
cathode 
resistor 

0 
C28 

+ 

544 

V12 

VR10 

C33 

To 
modulator 

M.C. 

L EMI 

To frame 
timebase 

TELEVISION 3 

value by C33. The control VRIO therefore co 
the bias at X and is thus the "dip level" c 
which determines how much of the bottom 
sync pulse is cut off. 

Sync pulses from the line timebase genera 
taken via C30 to D2, which passes only the n 
going pulses, and these appear at X. The 
sync pulses pass on to D3 via the shaping net 
of C32, R47, C31 and R46 and here again ne 
going pulses appear at X. The two trains of 
mix and are transferred to Dl and from the 
C29 to VR9, which controls the level of the 
applied to the triode grid and is therefore la 
the blanking amplifier control. 

The amplified sync pulses appear at the 
of the triode and are taken to the tube cath 
C28, which must be of the highest possible q 
The resistor R49 in the mixer circuit is us 
block sync pulses from the relatively low im 
network of C33 and VR10. 

-300V 

C32 

0 

R C29 
42 

0 0 
o:. :: o 

o 

Point 'X' 

Blanking is merely blacking .out the return trace 
made by the spot when it flies back from the right - 
hand side of the picture to the left -hand side as it 
begins a new line trace, and also the elimination of 
the spot trace as it goes from the bottom right of 
the raster to the top left when starting a new frame. 
This is extremely easy. The flyback pulses at the 
screen grids are taken to the valve amplifier, where 
they are amplified, inverted to produce strong, 
positive going pulses, and fed to the tube cathode, 
causing peaks of heavy bias which cut off the tube 
trace. Since these pulses occur at the same time as 
the flyback takes place the tube brightness is cut 
off and the return trace eliminated. 

The full circuit is shown in Fig. 19 and its opera- 
tion is as follows: The voltage at point X is deter- 
mined by the slider setting of VR10. If we apply 
the simple calculation used for the tube network 
we find that VR10 has approximately 17.5V across it 
and this potential is held to a reasonably constant 

Fig. 2I -The wiring 
of the sync mixer and 
blanking amplifier. 

Construction 
A wiring diagram of the nit is 

shown in Fig. 21. There ould 
be absolutely no difficulty with 
the construction of this p. of 
the circuit. The only note . rthy 
things are the polarity of c. ec- 
tion of C33 and the fac that 
short, direct wiring shou be 
used to connect the timeba -s to 
the sync mixer tag board. 

trois 
trol 
the 

are 
stive 
ame 
orks 
ative 
ulses 

via 
ulses 
fled 

node 
e by 
ality. 
d to 
ance 

Testing 
With the unit connect 

relevant power supplies a 
the timebases it will be 
to detect the mixed sync 
at pin 6 of the valve 
using the headphone cire 
Fig. 18. The output " vol 
from the circuit will be con 
by VR9. It should be poss 
find a less strong signal 
cathode (pin 8) of this val 

Should no signal be heard the headphones 
be connected to point X. and if a signal is 
the valve circuit should be checked, but if no 
is detected check the input circuits. The 
heard in the earphones will sound like a 
harsh, low- pitched buzz with high fre 
" ring". 

L 

Test Voltages 
H.T. voltage 350V 
Anode voltage 50V 
Cathode voltage 1V 
measured with a 20,000í2/V meter. 

d m 
d to 
ssible 
ulses 
ldcr, 

it of 
me " 
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e. 
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eard 
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i,gnal 
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Do not attempt to detect a signal at the to 
of Cl, since this will be at 2,300V. 

TO BE CONTINUED 

e ond 
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PART i 

By K. Royal 
THE new u.h.f. BBC -2 aerials which are now 

beginning to adorn chimney stacks in the 
London region are nothing more than scaled - 

down versions of the v.h.f. BBC -1 and ITV aerials. 
Television aerials are tuned devices made up of 
inductance and capacitance just like any electrical 
tuned circuit. With an ordinary tuned circuit 
made up of a coil of inductance L and capacitance 
C an increase in: tuned frequency is accomplished 
either by taking turns from the coil (to decrease 
the value of L) or by reducing the value of C (or 
both). 

When the tuned frequency is decreased, of 
course, L or C (or both) is made larger. 

FREQUENCY AND WAVELENGTH 
The frequency is the number of times that a 

complete cycle of waveform occurs in one second. 
The wavelength of the signal is -the distance taken 
by one complete cycle (see Fig. 1). 
..Radio waves, in common with the'other types of 

so -called electro-magnetic waves such as light rays, 
X -rays and cosmic rays, travel (in free space) at 
the speed of 186,000 miles per second. The metric 
system is usually adopted here and the equivalent 
of 186,000 miles is 300,000,000 metres. We can 
thus say that radio waves travel at a speed of 
300,000,000 metres per second. 

The wavelength then is equal to the distance 
that the wave travels in one second divided by the 
number of times' that the ' wave occurs in one 
second. 

This can be put in a little 
formula like this: 

300,000,000 
Wavelength (A) or 

frequency (c /s) 
300 

Wavelength (A)= 
frequency (Mc /s) 

The wavelength is measured in 
metres or centimetres and is usually 
signified by the Greek letter 
lambda (A). 

As a practical example the wavelength' 
corresponding to a frequency of 50Mc /s (in 
Band I) is equal to 300/50, that is six metres. 
At 200Mc /s in Band III the wavelength is 1.5 
metres, at 500Mc /s in Band IV it is 0.6 metre, 
at the very top of Band V it is 30 centimetres. 

To complete this little exercise the frequency 
of a signal of a given wavelength can be found 
by using the formula: 

300 
Frequency (Mc /s)- 

A. (metres) 

Now if we have a rod that is equal in length 
to the wavelength of the signal we wish to 
receive we obtain very good conditions for 
inducing into the rod almost the maximum 
possible signal strength. The effect is that a 
" standing wave " would appear across the rod 
from one end to the other as shown in Fig. 2. 

This wave can represent the change of signal 
current in the rod and it will be seen that the 
current starts at zero, rises to a maximum posi- 
tive value and then drops to zero again. This 
scheme is repeated but this time the current 
rises to a maximum negative value. We thus 
have two half -waves which, apart from polarity, 
are identical from the current change aspect. 

HALF -WAVE DIPOLE 

From a practical point of view this means 
that if we have a rod which is only a half of 
a full wavelength long the signal nick -up 
efficiency is about the same as that of a rod 
a full wavelength long. 

This is just as well as otherwise there would 
be twice as much ironmongery adorning the 
roofs of houses all over the world as there is 
today! As a practical example the rods of, 
say, a Channel I aerial would all approximate 
21ft 4in. in length instead of the typical 
loft Tin. for that channel. 
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We have seen, therefore, that to increase 
frequency (reduce wavelength) on an aerial we 
have to reduce its length. This action effectively 
reduces the L and C elements which are possessed 
by aerials as by conventional tuned circuits. 

It follows that if we have an aerial tuned to, say, 
50Mc /s an aerial tuned to 25Mc /s would be 
double the length and one tuned to 10OMc /s would 
be half the length. 50Mc /s is in Band I and 
200Mc /s is in Band III, which means that a 

Band III aerial is approximately a quarter of the 
length (depending upon the exact channel) of a 
Band I aerial. 800Mc /s is in Band V, which 
means that a Band V aerial is approximately a 
quarter of the length (again depending upon the 
exact channel) of a Band III aerial. 

Wavelength (r) - 

Time - - 
Fig. I -The wavelength of an electromagnetic wove 
is the distance between one whole waveform as shown. 
The frequency is the number of times that the wave 

repeats in one second. 

Very approximately, therefore, we can say that 
the new u.h.f. aerials for BBC -2 have rods which 
are about an eighth of the length of those on the 
BBC -1 aerials and about a quarter of the length of 
those on the ITV -1 aerial. To give very rough 
figures a Band I aerial may be 8ft long, ail3'and III 
aerial 2ft long and a Band V aerial lft long. These 
lengths should not be used for constructing aerials 
as they are given simply to illustrate the approxi- 
mate ratios of rod lengths over the three bands. 

VELOCITY FACTORS 

When the wave of a radio signal comes up 
against a tuned aerial the wave tends to slow down 
a little from its free -space velocity of 300,000,000 
metres per second. This also happens when the 
signal from an aerial is directed along a feeder cable 

for application to the receiver. The aerial and 
are said to have a " velocity factor " which i 

than unity which corresponds to the unres 
free -air propagation. 

We need not bother too much about vel 
factors and the like, suffice to say that the redu 
in wave velocity means that the length of the 
rod does not quite correspond to the length o 
wave for optimum tuning. The aerial rod 
fact, generally made about 95% of the len 
the signal wave. 

Other factors are involved here. For ex 
the aerial insulator, the manner in which the 
rod is connected to the feeder and the prox 
of the aerial to objects such as other aerials 

roof, metal pipes a 
forth. All these 
tend to have 
fluence on the ideal I 

of the aerial rod 
hence the tuning o 
aerial. The length o 
aerial then is base 
some sort of compro 

A signal wave in 
into a rod whose I 

approximates that of 
the length of the 
both voltage and cu 
waveforms as sho 
Fig. 3. This dia 
represents a typical 
wave aerial from 
it will be seen tha 
voltage is at a maxi 

+ at each end of the 
while the current is 

Fig. 2 A standing wave of maximum at the 
8 g f of the rod. Should 

signal induced into a rod length of the rod 
approximately equal in substantially from 
length to that of the wave. signal half - wavel 
then these conditions will no longer hold. 
rather an important point to keep in mind. 

Wave ength 
(T) 

Current 

CENTRE 

The most popular arrangement for extra 
signal from such an aerial is to sever the r 
the middle, at the minimum voltage maxi 
current point, and connect the break acro 
suitable feeder cable that will convey the a 
signal to the set without too much being los 
the way. 
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We thus have two rods each approximately a 
quarter of a wavelength long which are supported 
mechanically at the centre by an insulator. The 
insulator holds the ends of the two rods about a 
quarter of an inch apart and is made of a material 
that does not short- circuit the signal. The arrange- 
ment is usually referred to as a half -wave 
" dipole ". 

IMPEDANCE 
Since a dipole is concerned with both current 

and voltage it possesses impedance the value of 
which is equal to the voltage -to- current ratio. At 
the centre of the dipole the impedance must be 
low, since the current is high and the voltage low. 
If the voltage were zero then the impedance would 
be zero. In practice, however, there is always a 
little voltage, even at the centre, and this, in 
conjunction with the current at the centre, gives 
an impedance around 7212. The impedance rises, 
of course, up the rods and at the end it is high - 
several thousand ohms. 

While some aerials are fed from the ends (end 
fed), most of the u.h.f. aerials for BBC -2 are fed 
from the centre (Fig. 4). This applies also to many 
BBC -1 and ITV -1 v.h.f. aerials. 

With this in mind, coaxial cable (and twin 
feeder) is made to suit the 72f2 centre impedance 
of a dipole, that is the cable itself has a charac- 
teristic impedance of 7252. A cable of impedance 
to match that of the aerial is essential to avoid 
signal losses and reflections which could impair the 
reception, especially of BBC -2. 

If the impedance of the dipole at the feeder 
connecting point differs substantially from that of 
the feeder cable then a transformer must be 
connected between the dipole and the feeder to 
restore the matching or else some other impedance 
matching artifice must be adopted, as we shall see. 

BBC -2 DIPOLE 
We now have sufficient information from which 

we can make our own BBC -2 dipole. In the 
London area BBC -2 has a vision frequency of 
567.25Mc/s and a sound frequency of 573.25Mc/s, 
corresponding to Channel 33. This represents a 
mean frequency, between the sound and vision 
carriers, of 570.25Mc/s. 

It is often desirable to design an aerial for mid - 
channel working, particularly in service areas. In 
fringe areas it may be best to design more towards 
the vision carrier frequency. However, it should 
be remembered that a u.h.f. aerial is often designed 
to work over a number of channels. This will be 
considered later. 

Let us suppose that we want a dipole tuned to 
the mean of Channel 33. The wavelength in 
metres is equal to 300/570.25, that is 0.526 metres 
or 5.26 centimetres. To convert 0.525 metres to 
feet we divide by 0.3048. This works out to 1.6ft 
or lft 7 +in. For half -wavelength we divide this 
by two, which gives Kin. As a practical aerial is 
95% of this length we multiply by 0.95, which 
gives an overall dipole length of 9kin. 

Actually there are one or two approximations in 
the above working but at least it serves clearly to 
reveal the basic principles involved in the calcula- 
tion. 

The whole process can be simplified and the 
length in feet for the dipole calculated from the 

TELEVISION 

formula: 
468 

MNrcF, 7e44 

Length (ft)- 
f (Mc /s) 

Since one works in inches rather than in feet so 
far as the design of u.h.f. aerials is concerned the 
following formula will be useful: 

5616 
Overall dipole length (in.)= 

f (Mc /s) 
WIDEBAND WORKING 

Although an aerial is designed towards a specific 
frequency the tuned circuit is heavily damped and 
the effective Q is low. This gives the aerial wide - 
band characteristics so that signals using frequen- 
cies removed from the design frequency are also 
embraced. It is because of this that a single aerial 
serves for both the vision and 'the sound signals. 
If an aerial was a high Q circuit and damping was 
not possible two aerials would be needed for each 
television channel -one for sound and one for 
vision! 

Current 

Voltage 
Hait wave O (Z) 

0-- + 
Current and voltage 

Fig. 3 (left) -A signal wave induces into o rod whose 
length approximates that of half the length of the 
wave both current and voltage waveforms, as this 

diagram shows. 
Fig. 4 (right) -A half-wave dipole comprises two 
quarter -wave rods separated at the centre by about 

a quarter of an inch. 

Aerials designed for the higher frequency 
channels have a greater bandwidth than aerials 
designed for the lower frequency channels. For 
example a Band I aerial needs to be cut fairly 
accurately to the required channel, since its 
response falls off relatively sharply either side of 
the tuned channel. 

A Band III aerial has a wider passband and such 
an aerial would próbably respond to the adjacent 
channels either side of the tuned channel, thereby 
rendering it suitable for use over three adjacent 
channels. 

On the u.h.f. bands the bandwidth of an aerial is 
automatically greater and. most commercial BBC -2 
aerials are designed for working over a spectrum 
of 88Mc /s. In the London u.h.f. region Channels 

Insulator 

Feeder r 
taking 
signai 
to set 
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23, 26, 30 and 33 are allocated. Channel 33 is the 
first to start, carrying BBC -2. 

Each u.h.f. channel is 8Mc /s wide with guard 
channels between. Thus a u.h.f. aerial for the 
London region should be designed to embrace 11 
8Mc /s channels from about 486Mc /s to 574Mc /s. 
The same will apply to aerials for certain other 
regions (Suffolk, for instance). However, this 
88Mc /s spectrum will not apply in all parts of the 
country. Hampshire, for instance, is allocated 
Channels 39, 42, 45 and 68, representing 232Mc /s. 

For the very best results, especially in deep 
fringe areas, an aerial should be optimised for one 
particular channel. This also applies to DX 
television activities. 

Nevertheless for most general u.h.f. reception an 
aerial designed for broadband working over 
88Mc /s is perfectly adequate. 

Direction 
of 

maximum 
pickup 

Dipole 
Direction 

of 
maximum 

pickup 

Rear pickup 
reduced 

Reflector/4' 
Dipole 

Rear and side 
pickup further 

reduced 

(a) 

Front pickup 
increased 

(b) 

Front pickup 
further increased 

Reflector/ I. 

Dipole Director (e) 
Fig. 5 -A single horizontally- mounted u.h.f dipole 
has a polar diagram os shown at (a), where the pick -up 
is equal at either broadside and minimum along the 
length of the dipole. The pickup pattern at (b) and 
(c) are_altered by the addition of a reflector and reflector 

plus director respectively. 

The mean of the London region channels is 
530Mc /s, so a London dipole should be cut 
towards that frequency. The overall length of the 
dipole is then 5,616/530in. (from the above 
formula), which is 10.595ín. This is just a little 
longer than a dipole designed specifically for 
Channel 33. 

A single dipole of only about 104 in. in length 
does not represent very much metal with which to 
" grip" the signal and only in very strong signal 
locations, free from multipath interference 
(ghosting), would such a simple aerial work. 

2 

Feeder 
to 
set 

1 

r 
Feed 

to 
set 

Fig. 6 (left) -A simple folded dipole. This increase 
the impedance four times. 

Fig. 7 (right) -A triple fold dipole. 

REFLECTORS AND DIRECTORS 

The dipole cannot be increased in length beca e 
it is tuned, so the only thing that can be done to 
make the aerial more " powerful " is to add a 
reflector and a number of directors. 

A rod placed behind the dipole is called a 
reflector and a rod placed in front of the dipole is 
called a director. A reflector considerably redu , s 
the pick -up at the rear of the aerial and adds to 
the pick -up efficiency at the front, while a dir- .r 
further adds to the front pick -up efficiency : d 
tends to cut down the response at the si e. 
Reflector and director rods are known as paras is 
elements. 

PARASITIC ELEMENT LENGTHS 
The u.h.f. signals are horizontally polarised. T is 

means that the aerial must be positioned so- at 
its rods are horizontal. A single horizonta y 
mounted dipole has a signal pick -up pattern (po ar 
diagram) in the form of a figure eight as sho 
at (a) in Fig. 5. Diagrams (b) and (c) show h w 
the pick -up pattern is altered by the addition .f 
a reflector and reflector plus director respectively 

For the best results a reflector should be ab. t 

5% longer than the dipole and the director ab. t 

5% shorter than the dipole. The followi 
formulae are useful in calculating the length 
these elements: 

5976 
Length of reflector (in.)- 

Length of director (in.)- 

f (Mc/s) 
5400 

f (Mc /s) 
For the London region stations, therefore, t t 

reflector would be 11.275ín. and the direc r 

10.188ín. 

SPACING OF ELEMENTS 

For the best gain the reflector should be spa d 

II 
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Cross-boom 

013 

/" Reflector I 
Cross -boom 

Reflector system. 
end view 

Reflector boom 

about 0.15 wavelength from the dipole and the 
director about 0.1 wavelength from the dipole. 

The wavelength of the London region stations 
(that is the Mean wavelength) is 300 /530 metres, 
which works out to 0.565 metres. 0.15 of this value 
(0.565 x 0.15) works out to 0.08475 metre or 
8.475 centimetres. To convert centimetres to 
inches we divide by 2.54, which gives the dipole/ 
reflector spacing of 3.33in. 

0.1 of 0.565 (0.565 x 0.1) works out to 0.0565 
metre or 5.65 centimetres, which converts to 2.22in. 
and gives the dipole /director spacing. 

It is in the element spacings that we may find 
the greatest difference between aerials of different.. 
design, even though they may all be designed for 
the London region channels. 

Reflector -dipole and director -dipole spacings of 
0.15 wavelength and 0.1 wavelength respectively, 
whilst giving the greatest gain, do tend to he some- 
what critical and vibration of the elements due to 
wind or other causes could cause picture flutter 
effects. For this reason arbitrary spacings, some- 
what in excess of ' those for maximum gain, are 
often employed in practice. Typical dipole - 
reflector and dipole- director spacings are 5in. and 
3in. respectively. 

Now when parasitic elements are added to a 
dipole aerial the impedance at the centre of the 
dipole (see Fig. 4) tends to fall well below the 
dipole -only impedance of 7252. Indeed the 
impedance may drop to around 1852 and a very 
poor match then exists between the dipole and the 
feeder cable. 

THE FOLDED DIPOLE 
Something must be done to step up the dipole 

impedance again so that it approximates that of 
the cable. One simple and effective way of accom- 
plishing this is by folding a full -wave rod dipole 
as shown in Fig. 6; this results in a folded (half - 
wave) dipole. One simple fold like this increases 
the centre impedance by four times, so if the 
impedance is down to 1851 due to the addition of 
parasitic elements, a simple fold steps it up again 
to 7252. Very convenient, to say the least! 

Top view 

Fig. 8- Design for a 21- element BBC -2 aerial suitable 
for the London channels. The dipole is of the single- 
fold design, shown in Fig. 6, as has a length of 91in. 
Each director is 10in. in length and each 
reflector 161in. Spacing between the reflectors 
is 5-kin. and the reflector system is spaced 
from the dipole by 6in. The directors ore 
spaced from each other (and the first from the 
dipole) by 3 4.in. Hardwood or metal can be used 
for the cross -boom and the reflector -boom. ;in. 
Duralium tubing is suitable for the cross -boom and 
similar iin. tubing for the reflector boom. 
Duralium rod of ;Ain. in diameter is suitable 
for the elements themselves, since they are very 
short. Electrical connection may be -maintained 
between all elements (though this is not essential if 
wood is used) apart, of course, from across the open 
end of the folded dipole, across which an insulator 

must be fitted. 
The array is best supported of the point of balance 
along the cross -boom and it should be connected to 
the u.h.f. socket on the set through special low -loss 

coaxial cable. 
The array has very high directivity and care is 

necessary to orientate it for the maximum signal 
pickup. 

This technique is adopted on the majority of 
BBC -2 aerials and in some very complicated 
designs there may be a triple fold (Fig. 7) and 
tapering of the dipole metal to secure to optimum 
conditions over a wide frequency spectrum. A 
triple fold incidentally increases the impedance 
nine times. The length of a folded dipole is 
measured from the middle of the bend at one end, 
round one of the sides to the middle of the opposite 
bend, as shown in Fig. 6. 

TYPICAL ARRAYS 
We now have the basic ingredients necessary to 

make up our own BBC -2 arrays. As the elements 
and element spacings are so small, arrays'of up to 
21 elements are relatively compact. There is not 
much point in adding any more than about 16 
directors (the director- director spacing should 
equal the director -dipole spacing originally com- 
puted), but with four reflectors, plus the dipole, 
these give an array of 21 elements as shown in 
Fig. 8. 

Instead of reflector rods, the reflector can 
comprise a sheet of expanded metal (alloy for light 
weight) about a full wavelength square (221-in. 
square for the London region channels). Spacing 
should then be approximately a quarter wavelength 
from the dipole (51-,in. for the London 
channels). 
NEXT MONTH PRACTICAL AND CONSTRUCTIONAL 

DETAILS OF 'U.H.F. AERIALS 
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VICING 
EVISION 
(VERS 

No. 99: PHILIPS 11TG1000 

and 21TG1000 
By L. Lawry Johns 

CONTINUED FROM PAGE 227 OF THE FEBRUARY ISSUE 

W EIÉN it appears that there is no current 
flowing through the set and there is no sign 
of life at all from the set the first action 

must be, of course, to ensure that mains voltage is 
being applied to it. 

A small neon screwdriver is all that is needed 
for this type of test. The live mains input is taken 
first to the main fuse (Z721) and should be present 
at least on one side of the holder if mains voltage 
is being applied. If the neon does not light, touch 
it 'to chassis as the mains plug 
could be wrongly wired (live to 
chassis) or wrongly inserted. 
Remedy this immediately if 
necessary. 

Assuming the neon lights one 
side of the fuse but not the other, 
check for obvious shorts before 
replacing. If there are no obvious 
shorts replace the fuse and 
observe the valves carefully. If 
there is a. delay of a minute or 

Fig. 4 -The video detector and ampli- 
fier stages of the circuit. 

so and then the PY82 valves light 
brightly, prior to the fuse failing 
again, immediately change the 
PY81, which is the most likely 
culprit. If, however, one of the 
PY82 valves sparks over inside, 
this valve is likely to be at fault. 

In intermittent cases tapping 
each PY82 in turn will reveal 
which . is most likely to be the 
bffender. Where the fuse has not 
failed follow the supply as 
evidenced by the lighted neon 
from the fuseholders to the on /off 
switch or, if more cenvenient to 

2nd VIE 
Amplifier 

R205 

the mains dropper sections, pin 9 of each PY82, the 
thermistor R710 and thence to pins 4 and 5 of eat h 
PY82, following along to the PY81 heater pins, 
PL81, ECL80 and so on until the neon is four d 
to light at one heater pin but not the other, s.y 
at pin 4 but not pin 5. 

This procedure rapidly reveals where the break 
in the circuit is occurring. The c.r.t. heater is tle 
final link in the heater chain (pins 1 and 8) before 
the return to chassis, but the condition may be met 

Int. Limiter 
and 

Detector Vision Output 
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2.2k11. 

Z1500pF i R602 
5.6kÁ 

S I R604 
601 8.2kA 

S R603 
600 47kA 

V207 7 
EF80 e 

X218 
0A70 

Detector 
V608 7 
EF8 

Sync 

Video 
CR.T. 

68k11 
R212 

1 1 R618 

MOM MI 

R215 
56011 

C603 
10}íF 

C215 
15OOpF 

C214 

1500 
pF 

C219 
8.2pF 

R313 
1811 

R601 
3.3MR 

R210 
15011 

C602 
R214 12200pF 
4.7k11 

Interference 
Limiter 
R600 
2MA 

C601 

R702 
500 

C704"'" 
0.02 

JF 

100pF 
27kn 

611 pin 2 

www.americanradiohistory.com

www.americanradiohistory.com


270 PRACTICAL TELEVISION March, 1964 

where the neon lights at all points,including chassis, 
even though the mains leads are intact and are 
wired correctly. This directs attention to the on /off 
switch, which completes the return to the mains, or 
the mains lead itself, which could be fractured. 

Hum Bars on Picture and Sound Rippled 
Check both tuner valves for heater -cathode 

-leaks and if neither is at fault check the h.t. 
electrolytics C708 and C709. If C708 is open - 
circuited the h.t. voltage will fall, causing the 
picture to be small, but this may not be as severe 
as one might expect. 

Frame multivibrator 

For example, if R211 is found burned out check 
C215, 1,500pF, which may have shorted to chassis. 

If the 0A70 is at fault some very faint modula- 
tion will usually still be seen on the screen, but no 
hard and fast rules can be laid down here, It is 
best to check the diode with a meter which should 
show a fairly high resistance reading in one 
direction and a fairly low reading when the leads 
are reversed. Also check S206 if severe hum bars 
are evident, since this choke also completes the 
video amplifier control grids' return to chassis, and 
if it is open circuit the grid is left floating, giving 
rise to the screen being divided into distinct black 

Frame output VAG.C. and 
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Frame linearity 

Fig. .5-Frame timebase and sync separator circuits. 

Vision Buzz on Sound 
If this is not due to incorrect tuning or to 

excessive signal input check C703 (10µF), which 
is probably open- circuit. 

No Vision Signal; Sound in Order 
If the raster is normal and the brilliance 

functions normally check V207, V207, X218 
(0A70) and the voltage supplies to V206 and V207 
at pins 7 and 8. If the supply resistor is found 
damaged check the associated decoupling capacitor. 

401 
0.22íF 

R403 
1Mí1 

C402 
01yF 

Contrast 

3 

400 
82 

T$7pF 

Rr 
41881 

A.G.C. (via R401) 

and white sections, i.e. the top may be white, the 
lower half black. 

Valve and Component Numbering 
At first sight the method of numbering may 

appear confusing but is adopted immediately to 
identify the section or part of the circuit in which 
the valve or component is used. Components are 
numbered in blocks of 100 for each section of the 
receiver. 100 is used for the sound i.f. section. e.g. 
R103 is the supply resistor to pin 8 of V103; 200 
is used for the vision i.f., i.e. V206; 300 is reserved 

www.americanradiohistory.com

www.americanradiohistory.com


Morph, 1964. PRACTICAL 

for the tuner unit, 400 frame timebase, 500 line 
transformer, 600 line timebase, 700 mounting plate, 
power supply, etc. 

Valve Voltages 
Whilst it Is most convenient to be able to 

pinpoint a particular fault with no involved testing 
there is always a time when it is necessary to 
employ routine voltage checks in order to trace a 

Line clipper Line oscillator Line output 

TELEVISION 271 

defective component. There are few faults wh ch 
cannot be traced by intelligent interpretation of 
voltage readings if the correct readings are known. 

Therefore we quote the following voltage figures 
which will obtain under normal conditions: 

C.R. TUBE -Cathode 145V, -grid 100V, fist 
anode 465V, focus anode 440V, final anode (e.h.t.) 
15kV approximately. 

H.T. LINES -H.T. at C708, 214V; C709, 204V; 
H.T.2, 200V; tuner h.t., 185V; boost line, 465V 

E.HT. rectifier Boost diode To audio amplifie 
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Fig. 6 -The line timebase and c.r.t. sections of the circuit. 
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In the next issue of "Practical 
Wireless" 

A STEREO AMPLIFIER DESIGN 

USING THE NEW ECLL800 AUDIO 

VALVE 

Also in the same issue: 

An All Band Aerial Tuner; A Pocket 
Signal Tracer; A Metronome; A 

Stabilised Power Pack and many 
more informative articles. 

The March PRACTICAL WIRELESS, 

on sale February 7th -2/- 

TOWARDS 625 
We wish to bring to the notice of our readers 

an error concerning the heater connections of the 
ECC82 valve on page 540 of the September, 19ó3, 
issue of PRACTICAL TELEVISION. This valve has two 
heater sections each rated at 6.3V 0.15A. With the 
two sections connected in series the rating is ti us 
12.6V at 0.15A and not 12.6V at 0.3A as stated in 
the text. For 0.3A heater chains, therefore, the 
two sections should be connected in parallel wh ch 
is achieved by connecting pins 4 and 5 and using 
pin 9. The correct connections for 0.3A chains are 
in fact, given in Fig. 11 (page 539), only the text 
being in error and conflicting with the circuit. For 
sets with 0.15A chains, of course, the two hea:er 
sections are connected in series. 

Using an 0.15A heater in an 0.3A heater chain will 
result in over -running the heater, but this will be 
revealed by the heater glowing brighter than it 
should. We are sorry for this error, and wish to 
thank the reader who brought it to. our attention 

ADVERTISEMENT CORRECTION 
Owing to a misprint on Page 191 of the Jan i ry 

issue, the price of the Double 5 TV Aerial 
advertised by Electronic Installations was incor- 
rectly given as 10s. This should have read 70s., 
and we regret the inconvenience caused by tais 
error. 
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IMMR 

MINNIMINIM 

A MONTHLY FEATURE 

FOR DX ENTHUSIASTS 

by Charles Rafarel 

A PART from the clues mentioned last month, 
another method of narrowing down the origin 
of an unidentified DX station is to note 

whether the transmissions contain " commercials ". 

Continental services are very similar in form to 
ITA and this may help as the number of continen- 
tal TV services which carry commercials is limited. 
The principal ones are TVE Spain, RTP Portugal, 
RAI Italy, Telefis Eirean (more local) some of the 
West German networks, Austria, Tele Luxem- 
bourg, Tele Monte Carlo, (an unlikely one for 
reception here, Jugoslavia (30 minutes per week) 
and, curiously enough DDR East Germany. 
Switzerland too is scheduled to go " commercial " 
later this year. 

If we are fortunate enough to see a . weather 
forecast chart, this can also be invaluable. For 
example, RTF France always shows firstly a 
general weather map for the whole of Europe, and 
secondly a detailed map of France alone. NTS 
Holland shows maps of the Low Countries, DDR 
East Germany, after its general European map, 
shows the local map together with a kind gentleman 
with a stick who points out the places of interest! 
(For example, my own positive identification of 
Brocken (E6) was done from this map.) 

Certain caption words will help as well and, if we 
are prepared to note them as they arise in a pre- 
viously identified programme, they will be of use 
when we see them again. This is the sort of thing:- 
" Fin " =end in French, " Koniec " =end in Polish, 
" Einde "= Dutch, " Intervallo Interval in 
Italian, it is " Szünet " in Hungarian. Spanish 
stations frequently show a caption " Ha Visto Vds" 
=you have seen etc. 

Propagation and Polarisation 

While most DX reception is according to the 
book, i.e. vertically polarised signals are better 
received on vertical aerials and horizontal ones on 
horizontal arrays, this is by no means always the 
case. 

Due to atmospheric and local site conditions, we 
can get a " twist " in the angle of polarisation at 
times. 

In January 1964, the BBC were testing a new 
Band III transmitter at Wenvoe on channel 13. 
This is a vertically polarised transmission, but here 
in Poole the signal is far better on a horizontal 

array, while colleague Roy Allen some 12 miles 
away at Highcliffe has better results on a " correct " 
vertical aerial. 

ITA Caradon Hill (channel 12) also vertically 
polarised is usually better on a horizontal array 
here but it can, at times, revert to vertical polarisa- 
tion. Sporadic " E" reception is notorious for this 
" twisting " and quite often better DX reception 
can be had on a vertical aerial although the majority 
of receivable stations are horizontally polarised. 

The point is that although we should first use 
orthodox methods, remember that it may be 
possible to get better reception with an "incorrect" 
aerial at times! 

Local DX 
We can get some interesting DX within the con- 

fines of the British Isles, particularly amongst the 
Band III ITA transmitters, by picking times when 
powerful " locals " are off the air and the distant 
ones are transmitting (particularly late evenings). 

The TV weeklies and the daily press is largely 
regionalised and does not give programmes for all 
ITA regions, but The Times gives full coverage of 
programmes in all areas. 

DX News 

RTF have already got a second u.h.f. transmitter 
under test on channel 31, it is at present relaying 
the first RTF programme and it is most probably 
located at Lille -Bouvigny. 

A New Year Card from the RTF MT Pinçon 
transmitter at Caen says that they will be opera- 
tional on u.h.f. with the second programme in 
September 1964. So there should be some new 
" pickings " on u.h.f. for DXers in the South of 
England. 

Further news from the Continent indicates that 
RAI Italy are now adopting a helpful technique 
with their standard Test Card " N ". The small 
top left hand corner circle will now carry a number 
which will identify the station of origin and 
although this number is rather small it can be 
deciphered on a reasonable picture. I hope shortly 
to give a full list of these numbers for stations 
receivable over here, together with the station 
names. 

One item of bad (but not unexpected) news. 
EBU Brussels tell me that the price of the TV 
station list (quoted as 50 francs Belgian) in our 
February issue will have to be increased to 100 

-continued on page 274 
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The PULSE and BAR 
The purpose of this transmitted waveform and the 
method of removing the pattern it causes from the 

screen of a receiver. 

ANUMBER of readers have written recently 
asking for advice on how to cure an inter- 
mittent flame flyback fault which has 

developed on their receivers. In endeavour to 
clear this trouble some of them indeed have almost 
rebuilt their frame scan generator stage, but all to 
no avail. 

The symptoms are, in fact, caused by a test line 
signal inserted into the broadcast waveform by both 

Fig. 1 -The test signal superimposed on the picture 
area of a set with slow flyback. 

Fig. 2 -The normal position of the signal -above the 
picture area and out of sight. 

Test Sign 

By H. Peters 

the BBC and the ITA, and although the nat 
of this test signal can vary, the general effect on 
receiver with slow flyback is that seen in Fig 
Receivers of recent manufacture are less likely 
display this signal on the screen, as their design 
have allowed for it, with the result that the sign 
sits on top of the picture (usually above the ma 
and out of sight) as seen in Fig. 2. 

Purpose of the Test Signal 
Three factors have brought about the need f 

inserting such a waveform into the transmits 
signal, the main one being the increase 
programme hours, which have now spilled ov 

Fig. 3 -The signal as it appears on the screen of a 
monitoring oscilloscope. 

into what has been regarded for .a long time as 
testing period. 

The other two factors are the use of unattend 
translator and satellite transmitters, and a num . 
of unattended links. It can be seen that if the ou 
put of an unattended transmitter or link i 
monitored, and if the test signal lines are gated o 
of the combined vision waveform and displaye 
on an oscilloscope, it is possible to make a direc 
comparison between this output and the origin . 
test signal, and consequently to apply any correc 
tion needed to overcome distortion. 

Many Different Waveforms 
As already stated, the nature of the test lin 
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signal can vary, as things are still in an experi- 
mental stage, and no standard has yet been decided 
upon. The avid " pulse and bar spotter " can, in 
fact, log up to as many as five different waveforms 
in a 24 hour period. They all, however, have one 
thing in common, which is that they are inserted in 
the frame blanking period at late as possible, 
usually on lines 12 and 214, and the majority begin 
with a white bar of about 10 microseconds duration, 
followed by a 1 microsecond pulse, and, after an 
interval, by a " staircase" waveform consisting of 
five level increments of voltage from black level to 
peak white. 

On the monitoring oscilloscope this would appear 
roughly as seen in Fig. 3, but readers must realise 
that a special 'scope is needed, and that on an 
ordinary display taken from the video stage on the 
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Fig. 4-A typical frame generator circuit in 
C821R101 governs the flyback time. 

which 

workshop oscilloscope, the two test lines would be 
completely masked out by the picture and sync 
details on the other 403. 

Times of Transmission 

The BBC insert the signal at their London 
switching centre at the commencement of pro- 
grammes in the morning, and it is usually left up 
until 7 p.m., after which time it is usually removed 
except from the Crystal Palace and Dover trans- 
mitters, which radiate the 10 microsecond bar only. 
This is used primarly for checking the performance 
of the automatic monitoring equipment at the 
Dover station. 

On the ITA network, the waveform is inserted 
usually by the Programme Contractor at the studio 
from which the programme originates. It follows 
from this that it will not appear on test trans- 
missions, as these originate from the local trans- 
mitter itself. 

Neither the BBC nor the ITA have a fixed time- 
table or specification for the signal, but it is hoped 
that standardisation will ultimately be reached. 

TELEVISION- March, 1964 

Removing the Pattern 
A viewer's main concern is naturally the removal 

of this pattern from the picture area of the screen. 
To do this it is necessary to speed up the frame 
flyback. 

On blocking oscillators the speed is determined 
by the efficiency of the frame oscillator transformer, 
and to some degree by the quality and biasing of 
the valve. The writer finds that provided the valve 
has been eliminated as being above suspicion, the 
most satisfactory way to effect a cure is to substi- 
tute a larger and more efficient frame oscillator 
transformer. 

Multivibrator or Frame Generators 
On multivibrator frame generators, which are the 

most likely to give trouble, the flyback is deter- 
mined mainly by the grid leak and coupler 
combination which has the smaller time constant, 
and in the cathode coupled type, this is invariably 
due to the value of the C and R of the common 
cathode circuit. 

A typical example is shown in Fig. 4. This is 
the circuit of the Pye " Continental " CTM17 
frame generator, but it is also to be found in a 
number of other models produced about the same 
time by the Pye Group. An official modification 
has been issued Aso this model comprising the 
reduction in value of R101 from 4.7kí2 to 2.7k11. 
In practice this can be quickly accomplished by 
soldering another 4.7k11 resistor between the valve - 
holder tag and spigot. 

Thyratron Timebases 

Increasing the flyback speed of thyratron timebases 
is not so easy, as it depends on the goodness of the 
gas triode itself. Fortunately only a few receivers 
with this type of frame generator are still in 
service. 

DX-TV 
-continued from page 272 

francs, 15s. for No. 9 due out in March, 1964. 
A correction: R. G. Fowler of Acton points out 

that the West German Test Card photo in the 
December issue was in fact upside down! Sorry! 
Incidentally, it may be of interest to established 
DX viewers to note the very close similarity 
between this DBP card and that of Tele Luxem- 
bourg, the only difference being that the West 
German has seven white and six black small rect- 
angles in the inner circle, whereas that of Tele 
Luxembourg has six white and five black, so I 
suggest you look closely at any card of this type 
seen on channel E7. Mr Fowler goes on to say that 
he has received a test card and a " Saar Brucken " 
caption on channel 27 or near it. 

The second programme from Saar Brucken is 
channel 31 according to the lists, so this may well 
be a new first programme relay on channel 27. It 
all goes to prove even further that u.h.f. will give 
DX results. 

Finally, remember spring sporadic " E " open- 
ings will soon be here so be ready for them. We 
should be very busy! 
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A MONTHLY COMMENTARY 

Underneath the Dipole 

BY ICONOS 

AS the year 1964 gets into its 
stride, so the shape of 
things to come in television 

techniques can be discerned. 
Policies proposed by the Tele- 
vision Advisory Committee and 
endorsed by the Postmaster 
General as regards line standards 
and colour, posed many problems 
for BBC and ITA engineers, and 
not all of them have been solved. 
Towards the end of 1963, how- 
ever, many of the details had 
been thrashed out by the Techni- 
cal. Committees of the BBC, 
the Independent Television 
Authority, the programme com- 
panies and the receiver manufac- 
turers -all working in liaison, with 
European broadcasting authori- 
ties. Faced with the complica- 
tions of multi -standard set design 
for 405 and 625 line transmissions, 
British receiver manufacturers 
have had so many problems to 
face up to, that they have been 
unable to give much attention to 
the widespread complaints of the 
absence of d.c. restoration cir- 
cuits from domestic receivers. 
The wide range of signal 
strengths to be coped with in the 
varying domestic locations has 
necessitated the employment of 
mean level automatic gain control. 
This facility reduces the fading 
effects of reflections from passing 
aircraft. It also tends to distort 
the reproduction of the various 
tonal shades of the greyscale so 
that, with low key (dark) scenes, 
blacks become a kind of foggy 

grey. In fact, it has been pointed 
out that the term " a.g.c. " has 
become synonymous with "always 
grey control "! 

G.B.C. 
The problems have been com- 

plicated not only by the change 
of line standards, but also by the 
change of video modulation from 
positive (peak white) to negative 
modulation on 625 lines. How- 
ever, at one of the last meetings 
of the Television Society in 1963, 
Mr. P. L. Mothersole of the 
Mullard Research Laboratories, 
disclosed a new black level 
correction circuit which he had 
invented, which was put forward 
as an intermediate solution. A 
demonstration of two production 
line receivers, one fitted with the 
new additional circuit, which was 
impressive in the improvement in 
quality attained in low key 
" mood " scenes, with the black 
parts of the picture really black 
in comparison with the grey 
tones of the conventional set. It 
seems at last there is a possibility 
of achieving " G.B.C." (genuine 
black control) on commercial 
receivers, in spite of all the 
special difficulties I mentioned 
earlier. The complication may 
add a little to the cost of recei- 
vers, but I feel certain that there 
is always a market for a quality 
article. The growing popularity 
of hi -fi and stereo sound proves 
this. But it will be many months 
before this development can be 
integrated into production line 
domestic receivers. 

1925 and all that 
One of the best Christmas 

presents that the BBC gave 
viewers was the opportunity of 
seeing Charles Chaplin's silent 
film classic, "The Gold Rush ". 
Made in 1925, this film was 
photographed even before pan- 
chromatic negative film was in 
general use in film studios, and 

cameras were hand- turned at 
speed of sixteen to eight 
frames per second. In 194 
Chaplin re- issued the pi 
with a commentary and musi 
sound track and must at th . 

time have had many scen 
optically " stretched " to co 
with the sound film speed of 2 
frames per second. Nevertheless 
one would expect that reproduc 
tion on TV from telecine oper 
sting at 25 frames per secon 
would re- introduce in many 
the scenes the jerky movement 
which usually afflict the old silen 
films. In the case of " The Gol. 
Rush" this did not happen, an . 
the photographic qualities of th 
thirty -nine year old film master 
piece were outstandingly good. 
wondered, at first, whether th 
BBC had run the picture at 
lower- than- normal speed telecin- 
but enquiries of the engineerin 
department revealed that it wa 
reproduced on a normal Rank 
Cintel twin lens flying spo 
equipment. 

As for the entertainment value 
of " The Gold Rush " -the 
remain unique. I have heard 
few people say that they woul . 
have liked to see it in its origin . 
silent form, with a tinklin 
period piano accompaniment. Bu 
I doubt if one could tolerate a 
hour of such music. Beside 
Chaplin's own commentary adde . 
a great deal to the charm of th 
picture. The popularity o 
Charles Chaplin also remain 
unique, as may be judged by th 
fact that about 70% of viewer 
switched to the BBC for thi 
programme on Christmas Day 
and stayed with it! There mus 
be something to be learned fro 
the fact that, in this age of smart 
alec and satirical comedy, th 
elemental values of the laughter 
and -tears style of entertainmen 
of our grandfather's days stil 
appeals so. It is the genius o 
Chaplin which does not date. Ca 
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we hope for more vintage Chaplin 
from the BBC? 

Plautus -and all that 
The Beatle craze, now on its 

inevitable ebb, is symptomatic of 
the trends of show business 
generally - and this includes 
sound and television broadcasting. 
Fashions come and go, often 
repeating themselves from time 
to time. The humorous plays of 
the Roman playwright, Plautus 
(254 to 184 B.C.) have re- 
appeared in various forms and 
versions periodically ever since 
those far -off days, when they 
served as an admirable intellec- 
tual comedy relief from the 
sterner entertainments of gladia- 
torial joustings and the throwing 
of prisoners to the lions. Shake- 
speare borrowed plots from 
Plautus, and, in the course of 
time, so have the film producers 
of super- colossal films. Lately, 
"The Boys from Syracuse", 
with Bob Monkhouse, "A Funny 
Thing Happened on the Way to 
the Forum", with Frankie 
Howerd, and the Royal Shake- 
speare Company's "Comedy of 
Errors", have been simul- 
taneously presented respectively 
on the stages of Drury Lane, 
Strand and Aldwych Theatres, all 
within a hundred yards of one 
another. 

It was the Aldwych production 
which was put on television by 
the BBC, and viewers were able 
to see a version played in period 
costume but on a stage which 
comprised a series of rostrums, 
with side and back entraces for 
the actors. In a sense, this was 
reverting to the fittings and fix- 
tures of the original theatre 
where Shakespeare's plays were 
first produced. At the Aldwych 
Theatre, characters rushed on 
and said their lines with the dash 
of Douglas Fairbanks Snr., and the 
witch doctor's agility belied his 
long beard. It takes a little time 
for a viewer to become accus- 
tomed to such unorthodox (yet 
classic) theatre mechanics. But 
viewers who left the production 
switched on were rewarded with 
a riotously funny show that was 
almost ruined by unnecessary 
cut -in shots of the audience in 
the theatre. The theatre of the 
future -and that includes the 
new National Theatre about to 
be built near the Festival Hall- 
should take into account future 
requirement*, including built -in 
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facilities for filming, taping, 
putting out on live TV. This 
implies provision for camera 
positions, special lighting and 
multiple microphones. 

Head Hunting 
Lew Grade's idea of audience 

research into the likes and dislikes 
of television viewers as supple- 
mentary information to be con- 
sidered in addition to the TAM - 
rating counting of heads, is a 
good one. The principles of the 
National Productivity Year stress 
the importance of relating supply 
to demand for improved effici- 
ency in any manufacturing pro- 
cess, and there is no logical 
argument against using the same 
principles in the creative and 
arty -crafty fields. After all, it is 
useless stamping out L.P. or E.P. 
discs of pop numbers by the 
thousands at a time when the 
demand for those particular discs 
is beginning to fall. What is 
even more necessary is to antici- 
pate possible falling sales by 
" audience " market research. 
Television programmes are pre- 
sented to large audiences on a 
" one off " basis, excepting for 
series or serial items. It is there- 
fore all the more important to 
assess the changing tastes of 
viewers as far in advance as 
possible. Letters from viewers 
are a valuable guide, and I have 
seen a number which deplore the 
present pre- occupation with 
kitchen sink plays by authors too 
weary to think up endings and 
leave them to viewers to figure 
out for themselves. The asser- 
tion that everybody wants reality 
these days, is not true. They 
don't want it. They've got it- 
and they hate it! Even more 
voluble are those who wish for a 
nice restful evening's viewing, 
free from the constant popping 
up and down like a jack- in -the- 
box to adjust sound volume 
controls, particularly when loud 
background music comes on. 
This fault is usually due to a 
sound balancer paying more 
attention to his volume meter 
than to the subjective apprecia- 
tion of the level on his monitor 
loud speaker. When it comes to 
the real appreciation of sound 
levels, the ear is the best meter. 

"Steptoe" Again 
One of the most welcome re- 

appearances on television has 
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been the return of "Steptoe and 
Son ", in which Harry H. Corbett 
and Wilfred Brambell continue 
their bickering in a new series. 

The situation in the first one, 
" Homes Fit For Heroes", were 
on the same lines as before and 
equally amusing. The script by 
Simpson and Galton, the produc- 
tion by Duncan Wood, and the 
sets by Lionel Radford were well 
up to the high standard of the 
first series. Yet I have uneasy 
reservations about the basic sub- 
ject matter. The idea of Harold 
attempting to put his Dad into an 
old folk's home was not com- 
pletely palatable, notwithstanding 
the fact that one knew in advance 
that Harold's plans would be 
frustrated. However, long live 
the Steptoes! But the script- 
writers will have to step more 
carefully themselves, now that 
their brain -children have become 
TV idols. 

Three Years On 

Though all the major and 
regional Independent Television 
Companies were individually 
confident that their applications 
for a renewal of their contracts 
with the Independent Television 
Authority would be granted, they 
were not absolutely certain. All 
kinds of artistic, adminstrative 
and technical developments were 
held up, pending the publication 
of the temp of the renewal of the 
licences, quite apart from the fact 
that no new contracts were 
awarded. Of course, every single 
contractor was aware of any par- 
ticular things he had done that he 
ought not to have done, which he 
hoped would be overshadowed 
by the good things he had contri- 
buted. These have ranged from 
the fine production of plays and 
current affair programmes to the 
more solid bricks -and -mortar 
new studio buildings; from 
improved vision- and -sound tech- 
niques. When the dust settles and 
everyone really knows what is 
going to happen with colour tele- 
vision, it will be found that T. C. 
Macnamara, Technical Councillor 
of A.T.V., Howard Steele, Chief 
Engineer of A.B.C. -TV and 
Denis Packhanl, Technical Con- 
troller of Tyne Tees, played most 
significant and important parts in 
the difficult international negotia- 
tions, as did Pat Bevan, Chief 
Engineer of the Independent 
Television Authority. 
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PRINCIPLES AND PRACTICE O 

COLOUR lrELEMISIM 
PART 9 CONTINUED FROM PAGE 231 OF THE FEBRUARY ISSUE BY G. J. KIN 

T HE 1963 colour television system controversy 
has a parallel in the early forties. At that time 
the question was whether to start up again 

after the war on 405 or 625 lines. We, in this 
country, started up on 405 lines, as we well know, 
but are now changing to 625 lines. It can only be 
concluded from this, therefore, that the decision 
was wrong at the end of the war. 

Colour television is shortly to start, but before it 
does we must make sure that this time we make the 
correct decision in terms of system, for it can prove 
expensive to make a change in mid- stream. At the 
time of writing there are three systems under 
debate, the NTSC, the SECAM and the PAL 
systems which have all been considered in past 
articles in this series. 

All Systems Compatible 
Apart, really, from matters of detail all these 

systems are rather similar. They are all compatible; 
they all use a fairly standard receiver system and 
they all use a tricolour display device of con- 
temporary design. 

It has been suggested, therefore, that an 
immediate start should be made with colour broad - 
casting using the well tried NTSC system, for even 
if subsequent practice proved that a change was 
desirable this would not be unduly difficult to 
accommodate, having in mind the similarity 
between the systems. 

Several more systems could be added to the main 
three, but again, these differ only in detail. The big 
difference would be between a system designed for 
colour only (e.g. incompatible), using separate 
luminance and chroma channels, and systems of 
contemporary design. 

To colour 
killer 

Colour 
bursts 

in 

Control bias to 
reactance valve 

Sample signal 
from reference 

Oscillata` 

Fig. 33 -Basic phase detector circuit. 

f 

Eventually, it is probable that all television 
go out in colour, meaning that whatever system .f 
compatible colour television is adopted today, it 
will have to be changed, anyway, sometime in e 
future I 

Better colour rendering, with fewer compli 
tions, is possible by the use of a colour -only syste 
than by use of a mono /chroma compatible syste 
There are, of course, many economic reasons 
biting the launching of a colour -only service. 

Perhaps, after all, then, today's colour syste 
decision may not have a deep influence on t e 
future of television, for we are by no means ne r 
the top of the television ladder. An entire y 
different and complete system of television co 
be unfolded at any time. This could be in f t 

colour, stereo and less expensive than the prese t 
or contemplated systems. We must always reme - 
ber that television today is barely out of ' s 

embryo state. The future holds great hopes 
interests. 

Colour Purity 
But now to get back to reality. From the u 

point of view colour television should be consider 
as an ordinary black- and -white set that is able 
give colour pictures as well. Looking upon it 
this way facilitates adjustment. 

To start with, most programmes will be in bla 
and white and just a few in colour. Neverthele 
colour sets will be purchased and these will be us 
on mono transmissions. Now, it normally follo s 
that when a colour set is adjusted to give satisfa 
tory black- and -white pictures, good colour pictur s 
will also be obtained by switching to a chann 
giving a colour programme. 

This technique for adjusting colour sets has be 
found to be the most satisfactory in colour tel 
vision countries (mainly America). Far better 
the majority of cases than endeavouring to 
the best colour picture by virtue of a colour 
mission! This is probably the biggest advents 
of a compatible system. If there is colour fring 
or edging to the mono picture then the tube is n 
pure (see Part 4) and adjustments are needed. 

When receiving a mono transmission the tr 
colour tube usually receives the luminance or " Y 
information at its cathodes. The grids normal 
receive the chroma information but when there 
no chroma signal these grids are effectively devoi 
of signal and the three colour displays are balance 
in a correctly adjusted set, thereby giving t 
display in monochrome (see Part 1). 

Colour Killer Control 
Colour sets, however, feature a rather speci 

kind of control called the " colour killer u contro 
This is to switch the colour circuits off when 
set is used on a mono transmission. This contr 
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is desirable because, although a mono picture is 
obtained when the set is correctly adjusted for 
colour, interference can disturb the three- colour 
balance and result in random colouring, the inter- 
ference spots appearing in'colourl 

The colour killer is worked from the phase 
detector circuit which is employed to lock the 
phase of the reference sub- carrier signal produced 
by the set to that of the original sub -carrier which 
was suppressed at the transmitter on the NTSC 
system. The basic features of the reference 
oscillator and the phase detector or discriminator, 
as it is sometimes called, are revealed in Part 7. It 
will be recalled that colour burst signals are sent 
out by the transmitter on the porches of the line 
sync pulses to phase the reference oscillator. 

The basic circuit of a phase detector is shown 
in Fig. 33. It consists essentially of a pair of diodes, 
Dl and D2, and a tapped transformer, Ti. The 
detector is in receipt of two signals, that of the 
colour bursts and a sample from the reference 
oscillator which is producing a signal to replace 
the sub -carrier suppressed at the transmitter. 

Fig. 34-The chroma stages of a colour television set. 

+ve 
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junction. The magnitude of this voltage depends 
upon the phase error while, as we have seen, the 
polarity depends upon phase lead or lag. 

Reactance Valve 

This voltage is applied to the grid of a 
reactance valve, the effective capacitive or inductive 
value of which depends upon the grid voltage. The 
reactance valve is connected across the tuned circuit 
of the reference oscillator so that the reference 
frequency (and hence phase) is caused to alter, to 
lead or lag on the colour bursts, by the phase 
detector derived control voltage. The reference 
generator is thus pulled back into phase automati- 
cally should it tend to wander for some reason or 
other. 

Note that when colour burst signals are applied 
the anode of D1 is fairly highly negative, while the 
cathode of D2 is of equal positive value when the 
phases of the signals coincide. We shall be refer- 
ring back to the negative voltage at Dl anode 
shortly. 

Colour burst output 

To luminance 
channel 

I 

To l detectors 

111 

To colour 
killer 

Basically the two diodes conduct equally when 
the relative phases of the two signals are the same. 
This means that currents of equal value flow 
through the load resistors RI and R2 and, since 
their resistance values are the same, each has 
developed across it the same voltage. However, 
the voltages are of opposite polarity, since the 
diodes are connected cathode -to-anode, which 
means that the voltage at the junction of R1-R2 
is zero. 

Now should the phase of the reference oscillator 
deviate from that of the colour burst signal the 
diode balance would be destroyed. A voltage, 
positive or negative, depending upon the sense of 
the phase deviation, thus occurs at R1-R2 

Signal from the vision detector is channelled of 
to a chroma amplifier via a chroma take -off coil 
This is something like the sound take -off coil it 
any television set. The chroma amplifier has high 
pass characteristics - that is, it accepts thl 
4.43Mc /s sub -carry frequency and the higher vide( 
signals up to about 5.5Mc /s, bearing in mind tha 
the colour information occupies the spectrum fron 
about 3.5Mc /s to.5.5Mc /s. 

This means then that the chroma amplifie 
rejects the lower video frequencies of the luminance 
channel but it does pass the higher frequenc! 
luminance signals. This latter function is undesir 
able, since it does cause some degree of colou 
interference. Nevertheless it is not easily possibly 
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to delete all the luminance signal from the chroma 
amplifier in a compatible colour system. Fortuna- 
tely the interference so produced is small. 

Cross Colour 
The effect gives rise to a symptom called "cross 

colour " which is usually noticeable only when a 
part of the picture consists of fine black and white 
vertical lines the corresponding frequency of which 
matches that of the sub -carrier: the display is 
spurious colour on the picture. 

Fig. 34 shows a basic chroma amplifier section. 
The final vision i.f. valve feeds the detector and 
the luminance signal is developed in a bandpass 
chroma amplifier section consisting of two pentode 
valves. Rejection at 6Nic /s is given by Ll and 
Cl, C2. 

The colour burst signal is extracted after the 
first chroma stage and is usually further amplified 
before being applied to the phase detector (Fig. 
33). The anode of the chroma output stage is 
loaded to a pair of synchronous detectors. These, 
it will be recalled, operate after receiving the 
reference. signal to make up for the suppressed 
sub- carrier. The detectors then demodulate either 
R' -Y' or W-Y' signals and the third signal, G' -Y' 
is obtained from the matrix, which receives W -Y' 
and R' -Y' to give G' -Y', remembering that the 
colour picture tube or display device requires three 
colour signals to work it. 

The luminance signal, occupied within the 
spectrum d.c. (almost) to 5.5Mc /s, is extracted 
from transformer Ti in the anode of the final i.f. 
amplifier valve. This signal is fed to a luminance 
detector and thence to a luminance amplifier (equal 
to an ordinary video modulator) as per mono 
practice. 

Now when the contrast of the set is adjusted 
both the luminance and the chroma signals are 
altered in level together. This means that the 
colour saturation of the picture remains constant. 
And normal a.g.c. holds the overall contrast stable 
as in any set. 

Saturation Control 
However, the colour saturation can be altered by 

adjusting the gain of the chroma channel. A 
" saturation control " is, therefore, incorporated in 
this channel either in the form of a potentiometer 
or tied to the chroma a.g.c. system. In the latter 
case it is worked like an ordinary contrast control 
circuit. 

Chroma a.g.c., though, is obtained by measuring 
the amplitude of the colour burst signals, the same 
as ordinary a.g.c. is obtained by measuring the 
amplitude of the sync pulses. A d.c. bias is 
derived in both cases. In the latter it is picked up 
from the grid of the sync separator and applied to 
the controlled stages, while in the former a rectifier 
is used and the bias is applied to one (or both) of 
the chroma amplifiers. 

Chroma a.g.c. is desirable so that the colour 
saturation remains constant when switching from 
one colour channel to another. Without this 
feature saturation control adjustment would be 
needed on programme change, the same as contrast 
control adjustment is required on ordinary sets 
without vision a.g.c. when changing channel. 

The saturation control simply varies the amount 
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of colour in a picture. With the gain of the chroma 
channel at zero no colour signal is passed and a 
picture in black and white is obtained, even though 
the transmission is in colour. 

This brings us back to our colour killer agaN. 
Note that in Fig. 34 the suppressor grid of the 
chroma output valve goes to the colour killrr 
circuit. Normally this electrode is held at chassis 
potential and the valve works in the usual manner, 
but when the colour killer is in action a high -valse 
negative voltage is applied to the suppressor from 
the killer circuits. This effectively mutes the 
chroma stages and stops the passage of chrotaa 
signals. The set then runs in black and whist, 
provided the adjustments are correct, as alreac y 
detailed. 

The colour killer circuit in basic form is show n 
in Fig. 35. The grid of the triode valve is 
connected to the phase detector circuit as show n 
in Fig. 33. Now when the set is receiving a colour 

Positive 
pulses 

From phase 
detector 

11. 

(Fig 33) 

Set killer 
threshold 

To Chrom 
amplifier 

Fig. 35-Basic colour killer circuit. 

signal it will be remembered that the anode of T.,1 
is highly negative. This negative potential is 
reflected, through R3 (Fig. 33), to the triode gr d 
(Fig. 35). The triode is thus biased heavily neg - 
tive and is cut off, so the circuit is inactive. 

However, when a mono transmission is be' g 
received the lack of chroma information (e.g. cola r 
burst signal) means that the phase detector s 
inactive. DI anode does not go negative. Tie 
circuit in Fig. 35 thus comes to life. 

The positive pulses applied to the anode of the 
triode from the line output stage cause the val' e 
to conduct and the coupling capacitor charges. Ti e 
anode goes negative and this negative potential, 
after having its pulses removed by the RC networ t, 
is fed to the suppressor of the chroma output val' e 
in Fig. 34. The chroma channel is then automati- 
cally muted! 

The sensitivity of this automatic muting er 
colour killing is adjustable by the "set killrr 
threshold " control. This simply adjusts the bills 
on the triode to determine its operating point. 

The circuits described are some of the most 
important in a colour receiver. There are mar y 
others, of course, and one could write a book abo It 
them as they are so extensive and diverse. Neve^- 
theless it is hoped that this article and the previous 
articles in this series have at least shed a little light 
on various aspects of colour television. 
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Your 
March, 1964 

Whilst we are always pleased to assist readers with their 
technical difficulties, we regret that we are unable to supply 
diagrams or provide instructions for modifying surplus equip- 
ment. We cannot supply alternative details for constructional 
articles which appear in these pages. WE CANNOT UNDER- 
TAKE TO ANSWER QUERIES OVER THE TELEPHONE. The 
coupon from p. 284 must be attached to all Queries, and a 

stamped and addressed envelope must be enclosed. 

PYE V4 

The picture rolls up and down the screen con- 
tinuously unless the vertical hold control is set at 
its maximum position. Then the picture will only 
lock with the bottom half at the top of the screen 
and the top at the bottom. 

I have checked V22 and V23 by substitution and 
have found them to be in order. -E. Ii. Houlsden 
(Girton, Cambridge). 

Suspect an open circuit interference limited 
control. This is in parallel with the frame hold 
control h.t. feed. 

G.E.C. BT2155 

After working perfectly for a few minutes after 
being switched on, the screen goes dark so that 
only the highlights of the picture can be seen. 
A few seconds after this an audible " plop " is 
heard and the picture returns to normal. The 
sound remains normal throughout this series of 
events. 

I have replaced the valves in the tuner and have 
checked all the other valves in the receiver i.f. 
stages by substitution. Also I have changed C121 
(0.11.LF) in the cathode lead of the c.r.t. and tested 
the 120kû resistor in the same lead. -P. W. Ellis 
(Alconbury, Huntingdonshire). 

You should check the tube base voltages. The 
pin 11 voltage should be about 120 -150V normally: 
note whether this varies. 

The voltage on pin 2 should be about 100V at 
the control of the brilliance; again check for 
variation. The . pin 10 voltage is via a 2.2Mû 
resistor and may appear low, but if the voltage 
necessary to check for variation, and if the voltage 
is noticed to fall, check the 0.5µF (C120) 
decoupling capacitor. 

REGENTONE TEN 4 

Recently this set went completely dead. An 
examination showed that the fuse had blown and 
that the cathode resistor of V1 lb (R76) had burnt 
out. 

The PY32 was tested and replaced, as was R76 
and the fuse. On switching on once more, the 
fuse blew and R76 burned out. A further examina- 
tion revealed a burnt out ballast resistor which I 
replaced. 

This has cured the fuse -blowing but R76 still 
burns out when the set is switched on. -R. J. 
Southwell (Basingstoke, Hampshire). 

Replace V11 (PCL82) which apparently has an 
internal short. Check C61 if necessary. 

BUSH TV IOS 

After working normally the previous evening, I 
switched this receiver on recently to find no sound, 
vision, raster or line whistle. The heaters of all 
the valves and c.r.t. light, and the fuses are intact. 
-B. R. Noble (Langley, Buckinghamshire). 

This condition is caused by a faulty resistor in 
series with the metal rectifier. This can be 
checked, normally by bridging the 1612 and 20û 
resistors in turn, replacing which ever is open 
circuited. 

DEFIANT 410X 

To obtain and control the picture on this set, 
it is necessary to advance either the brilliance or 
contrast controls slowly until the correct picture 
quality is obtained. If either control is moved past 
the correct setting both picture and raster will 
disapnear. 

I have recently fitted a new tube, line output 
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"SABRINA" 
STILL WELL IN 

FRONT 
STOP FIDDLING WITH KNOBS . . . ABSO- 
LUTELY UNNECESSARY . . . Our Automatic 
Regulator ensures constant voltage on TV, even with 
Mains of 180,265 v. YES, we know it's wonderful. 
"Have a heart for your Valves and Tube." 
S.A.E. details. Conditional Free Trial. 

COMPLETELY REBUILT C.R. TUBES 
ALL TYPES 
12" now ... ... ... £5. 0.0 For 
14" to 17" now ... ... 6.10.0 Single 
21" now ... ... £8. 0.0 Tubes 

ALL C.W.O. -TRADE SUPPLIED 
Special Bonus Scheme for Service 

Engineers- Reducing to: 
12" -8716; 14 ";17" -9716; 21"-147f6 
FREE Pass. transit & Ins- anywhere in British 
Isles or N. Ireland (12 months' guarantee). 

ALSO FULL RANGE OF VALVES 
'Guaranteed 12 montnsi 

SABRINA C.R. TUBE CO. 
Electron Works, North Bar 

BANBURY, OXON 
Telephone 2390 

YOUR CAREER in 

TELEVISION? 
Big opportunities and big money await the qualified 
man in every field of Electronics today -both in the 

and throughout the world. We offer the finest 
(torn study training tor all subjects in radio, television, 
etc., especially for the CITY & GUILDS EXAMS. (Tech- 
nicians' Certificates); the Grad. Brit. 1.R,E. Exam.; the 
RADIO AMATEURS' LICENCE, P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in 
Television; Transistors; Radar; Computers; Servo- 
mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam. successes. We are the only privately 
run British home study college specialising in electronic 
subjects only. Fullest details will be gladly sent without 
any obligation. 

To: BRITISH NATIONAL RADIO SCHOOL, Dept. 2 
RADIO HOUSE, READING, Berks. 

Please send FREE BROCHURE to: 

NAME Block 

ADDRESS Caps. 

Please 
3.64 

BRITISH NATIONAL RADIO SCHOOL 

GUARANTEED LINE OUTPUT TRANSFORM ;"S 
FREE POST AND PACKING except C.O.D. 5/- ex ra. 
ALISA-T301, T304, T394, T484, T454, T504, TR1974, 

TR9874 . .. .. .. .. .. .. .. 1 at ;:/- 
T312Rewind .. .. .. 1 at /- 
1121, T324, T434,T529,T524F2vf . 1 at /9 
T331, MT341 T352, MT362, T431, T432, MT441, 2vIT442 I at . 19 
'P691. T644, T71,4FM, T744FM .. .. .. .. 1 at 7 i /10 
T055, T909, T7-7 ,. .. .. .. .. .. 1 at /9 

B(7SII-TV32. TV33, TUG34A, T36, TV38 TUG36, TV36/o, 
TUG38/c, TV43, TV53, TV56, TV59, TUG58, M59, 
TUG59, TV62, TV63, TV66, TV67, TUG68. 1169, TUG69, 

TV80 

COSSOR-R17A, 930, 931, 933, 934, 935. 937, 938, 938A, 
939FA. 940, 942 942A, 943, 944, 946 .. .. 1 at /- 
945, 94511, 949 .. ,. .. .. ,. .. 1 at :t/6 

DECCA-DMt, DV12/C, DM3, DM4, DM4/C, DM5. DM14. 
D1117, 444, 555 DM55 , ., 1 at '/8 
DM35, DM45, DM21/C,.DMC21. DM22/C ,. ., ., 1 at :16 

DEFIANT-All Rewinds only. 
EKC(I-TC208, TU209, T209/1, T221, T231, T231F, T249, 

TC287, TC267/1, T283, T284, T293, T311, TGC316, T326. 
T327. T330, T330F, T331, TCG337 . .. .. 1 at 't/ 
TMB272, T344, T344F, T348. 7'348F, T356.. , . .. 1 at : : /- 
TC312, T313, T313F, T335 .. .. ,. -. 1 at t/9 

FER(.USON-43T. 454T . . , . 1 at :,/5 
303T 105T, 115T, 135T, 142T. 143T, 1457'. 990T, 991T, 
992T, 993T, 994T, 995T. 996T, 997T. 998T .. ., 1 at 
988'l', 989T , 1 at . ' J`6 
23T. 204T, 205T, 206T, 214T, 235T, T, 244T, 241IT ., 1 at r:/9 
'305T, 207T, 315T, 317T .. .. .. .. .. 1 at : /5 
306T, 308T . . . .. 1 at '/9 
106T, 408T. 415T. 436T, 438T, 405T. 907T. 500, Serles 
60 1 at !5 

FERRANTI-14T2, 14T3 14T3F, 14T4, 14T4F, 14T5 14T8, 
I7K3, 17K3F, 17T3, 1'lT3F 171(4, 17K4F, 17K5, f7SK4, 
17SK4F, 17K8, 17SK5, 178fí8, 17T4, 17T4F, 17T5, 17T8, 
20T4D, 21K8. 21K8V, 22K3, 24K4 .. ., .. 1 at /6 
These are Re-winds. 

3001, T1002, T1002/1, T1004, T1005, T1011 .. ., 1 at . ' 6 
T1012, T1023, T1024, 11027 1 at : / 

G.E.C.-BT1251. BT1252, BT1252A. 5517gq66 BT1748, 
BT2250, 137`27&5, 1352745R, BT2747, BT4743, 1355248, 
BT5347, 
BT8640 

13T5348, BT5643, BT5643R: BT8245, BT8246. 
1 at 

All these are supplied Ii,e-wind. 
BT8742, BT1158, BT1354, BT2154, 812155, BT8149. 

H.M.V.-1824, 1824A, 1829B. 1825. 1826, 1826A, 1827, 1827A, 
1829, 
1848 

1829A, 1840. 1841, 1842, 1843,1844, 1845. 1846. 1847. 

1885, 1889 , l at . l9 
1870, 1671, 1872, 1373, 1674, 1875, 1876 .. .. .. 1 at : 15 

INVIC'T'A-T118, T119, T120 .. l at 9 
1'122, T126.. .. .. .. .. .. 1 at :i/9 
l'121,7124, TM, T133,T139.. .. .. .. .. 1at:!18 
937, LYàîBP, 437 .. .. .. .. .. .. .. 1 at : :/- 
537, 538 5:19 , 

With INVICTA, PAM or P1'E spares please state 
srMa1 numbet and makers part number. 

3/9 

8 

KOLS'l'RR (((ANDES -all types available, some of these 
are re- winds. 
YVP20, PVP3C. Royal Star .......... 1 at 1 
OV10R, GU20, QÚ30 .. .. .. .. .. .. 1 at 9 
PV40 .. .. .. .. .. .. .. 1 at 1 
QVP20. QVP3C .. .. .. .. .. .. .. 1 at 
P V 100, P V 100/ 1 .. .. .. .. .. .. l at 

MARCONI -All types available, some are re -winds 68 
Series. 
VRC84DA, VC153 .. .. .. ,. 1 at t 

VT153, VT155, VT156 .. .. .. .. .. 1 at 
VT157, VT158, VT159, VT160 ,. .. .. 1 at 

MASTERAUIO -All types can be re-wound. 
PILOT -CV76, TV 76, CV77, CV84, TV84 CV84 /12, TV84/12, 

DDC /87, CV87, TV87, DDC87 /12, CV37 /12, TV87/12 .. 1 at 
Re -wind. 
110F, 111, 117, TV107 ............ 1 at 11 
All other types available, prices. on request. 

PYE -V4, VT9. V'. VT7 .. .. ,. .. .. 1 at 5 /6 
All other models available. 

REGENTONE -All early models re -wind. Tll, 10-6 (or re -wind at 70/ -) .. 1 at 1 
R.G.D.- DEEPI7TME, 17TME21, Re -wind only. 

710,611,610 .. .. .. .. .. .. .. Tat i4/ 
SOBELL -TS17, T347, T171. T1710, 5172 .. .. .. 1 at 

T21, T21C, T21LC, T22, TPS147, T178 .. .. .. 1 at 
T181, SC34, SC24, SC270, SC370 .. .. .. 1 at 

5 

6/9 
/:3 
2/- 
/3 

1/6 

/8 

%5 

/9 

ULTRA -V814, V815. V817, V915, V917 1 at "/6 
14-58, VP1453, 7715 -60. V1750, VR1752, V1753. V1780. 
VR1762 .. .. 1 at ::/(3 
WR1762 V1963, V1764, V2150. V21-52. V2í-80 ,. .. 1 at : t/9 
V17 -70, VV17 -71, V17 -72, V17 -73, V17 -74, V17 -75 .. .. 1 at ; í/- 
V17-80, V17.81. V17 -82, V17-83 ., .. .. ., 1 at '/6 
V19 -80, V19 -84, V19 -85 
V23 -80, V23-84 .. .. .. .. .. .. .. 1 at 7t /- 

5/- allowance on your old L.O.P.T. If sent when ordering rep : ce- 
ment L.O.P.T. Satislactlon Guaranteed. Return Post Se ice 
subject to stock. Trade Supplied. 

WITWORTH T.V. SERVI ' E 
32a All Saints Road, London, W.I I. 

Tel: PARK 9972. Oven all day MON -BA ;Inc, 

www.americanradiohistory.com

www.americanradiohistory.com


282 PRACTICAL TELEVISION March, 1964 

"WAVE GUIDE AERIALS" 
Manufacturers of TV Radio and Ham Transmitting Antennae wish to offer examples 

from their range of products. For the amateur enthusiast and the Do- it- yourself type. 

NOW IN PRODUCTION COMPLETE RANGE U.H.F. AERIALS 

3 Element BBC Folded Dipole, Channel 
I, with a Double Five Channel 9 ITA, 
complete with all clamps ... 

or Double Eight Element ITA ... ... 
Mast Equipment per your specification 
extra 

S /D5 Combined BBC, ITA Loft Aerial ... 
S]D5 Combined BBC, ITA Outdoor 

Aerial, wall mounting, complete ... 
H & 7 combined BBC, ITA with chimney 

lashing equipment ... .. 
BBC Loft Aerial 
5 Element ITA Aerial for attaching to 

existing mast .. 
5 Element ITA Loft Aerial ... 
Double 5 ITA Super Fringe outdoor 

Aerial ... ... ... ... ... 
Double 6 ITA Super Fringe Outdoor 

s. 

7 10 

d. 

0 

f s. d. 
U.H.F. AERIALS 

D.6 Element outdoor fixing with 
Universal mast clamp 2 1 0 

8 IO 0 D.I I Element outdoor fixing with 
Universal mast clamp ... ... ... 2 17 6 

110 0 
Loft Mounting attachment for these 

Aerials ... ... ... ... 6 6 

2 13 6 Double I I Super Fringe Aerial ... ... 6 5 0 

Double 18 Extreme Fringe Aerial. ... 10 0 0 

4 13 0 Diplexer for combining U.H.F. BBC /ITA 
12 9 into one cable ... 12 6 

Coax Cable semi low loss, 7d. per yard; super low 
1 IO 0 loss 112d. per yard. 
1 6 0 Cross over boxes for combining separate BBC and 

ITA Aerials, 916d. 
4 0 0 Please send 6d. stamp for full list of aerials and 

accessories. Terms C.W.O. orders over £4 post 
5 0 0 and packing free. 

PLEASE STATE CHANNELS REQUIRED WHEN ORDERING 

WAVE GUIDE AERIALS LIMITED 
DUCKER MILL, HERTFORD. 

LAWSON 
BRITAIN'S CATHODE RAY 
TUBE SPECIALISTS 

OUR PRODUCTS LAWSON TUBE WITH NEW SILVER 

ACTIVATED SCREEN AND 
'CO"' -MICRO FINE ALUMINISED 

75 

LIGHT 
OUTPUT 

SO 

as 
SIMILAR TUBE REBUILT 

OR RECUNNED BUT NOT 
RESCREENED 

BRILLIANCE CONTROL 

or C.W.O. 

12° .. £4.10.0 
14' .. £5. 5.0 
15"-17° £5.15.0 
19"-21' £7.10.0 

Carr. and Ins. 7/6. 
Refundable 
if old tube 
returned. 

IO/- 
IS MONTHS' FULL RE- 
PLACEMENT GUAR- 
ANTEE AND FITTING 
INSTRUCTIONS WITH 
EVERY TUBE. 

LAWSON TUBES are the Products 
of the Commonwealth's largest cathode 
ray tube manufacturers. All tubes 
are designed to give very much 
improved performance in all TVs 
(especially older sets). Their new high 
resolution electron guns (suitable for 405 or 625) give crisp, needle 
sharp definition and focus. Brilliant new silver activated, screens 
ensure much improved brightness and contrast. Exclusive "Micro 
Fine" controlled thickness aluminising gives 50°ó more light 
output. Silicon 'vacuum pumping plus depth formed cathodes 
ensure very long life. 

Each tube is 100% BRAND NEW (glass excepted), and 
guaranteed an exact replacement for the original. 

OUR SERVICE 
THE LAWSON CRT organisation is specially designed to 

give a world wide CRT service. From the largest stocks of all 
types of CRT's in Britain we can supply the EXACT tube you 
require by return, it matters not if you live at No. 10, the Outer 
Hebrides or far away New Zealand, or if you want 1 tube or 
1,000, our long experience, vast stocks and special CRT containers 
ensure rapid and safe delivery anywhere. 

LAWSON TUBES 2 PEACHFIELD CLOSE, MALVERN, WORCS. Malvern 2100 
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valve (PL36), video amplifier valve and a U191. 
The e.h.t. appears to be low. -S. R. Humble 
(Morpeth, Northumberland). 

Replace the 1125 e.h.t. rectifier which is soldered 
to the line output transformer. Check V7 (ECL80) 
if width is also lacking and the PY32 h.t. rectifier, 
if the h.t. voltage is low. 

G.E.C. BTS 744 

For the first thirty minutes after switching on 
the p.cture ou this set fills the screen correctly. 
After this period of time however, a dark margin, 
abòut ¡in. wide, develops down each side of the 
p.cture. I have checked the frame output valve by 
subst.tution but w.thout improving the situation. 
-H. V. Powell (Lydbrook, Gloucestershire). 

Since the width of the picture decreases, the 
trouble lies either in the line or h.t. circuits, and 
not in- the frame section. First check the line 
time -base valves for emission, including the 
booster diode, and replace if less than 75% 
good. 

If the valves are in order, check the h.t. recti- 
fier and replace if the d.c. output voltage is less 
than a.c. input voltage. 

EKCO TC267 
The left -hand side of the picture is permanently 

obscure and slightly distorted. I recently changed 
the tube in this set and although the picture 
quality is greatly improved, this fault remains. - 
R. Hunt (London, S.E.14). 

Replace the 0.001µF frame flyback suppression 
capacitor which is beneath the chassis near the 
main smoothing capacitor. 

DECCA D.M.4C 
When switched to the ITA channel the sound 

and vision are perfect. On BBC however, a loud 
buzzing noise is always present. The fine tuner is 
turned fully clockwise to reduce this noise as 
much as possible: with the fine tuner fully anti- 
clockwise, the noise becomes almost unbearable. -J. W. Gibson (Pudsey, Yorkshire). 

With the fine tuning control at range centre, 
adjust the core of the BBC oscillator coil for 
maximum sound consistent with minimum sound - 
on- vision. This core is accessible through a hole 
in the front of the cabinet, directly beneath the 
channel selector knob. A thin, plastic, knitting 
needle with a suitable shaped point can be used to 
adjust the coil core. 

R.G.D. L23StT 

This fairly old receiver was functioning well 
until recently when the height of the picture 
suddenly reduced to a }in. band across the screen. 

I changed the frame oscillator (T41) and ampli- 
fier (EL33) valves without curing the fault. - 
L. Taylor (Edinburgh 13). 

The trouble may be a faulty frame output trans- 
former, but we suggest you check the whole frame 
output stage by applying 6.3V a.c. from the heater 
system to the EL33 grid. This will give a picture 
3in. to 41n. tall if the output stage is satisfactory. 

TELEVISION 283 

PAM 600S 

On this receiver, no setting of the vertical hold 
control will lock the picture steady. -A. Reid 
(Dungannon, Co. Tyrone). 

We advise you to cneck the ECC82 (V16) 
vertical oscillator valve, and the small M3 metal 
diode (V15) on the right -hand side printed panel. 

MURPHY V1,.... 
The picture on this receiver disappeared after 

having been perfect for some time. I noticed that 
the line whist,e was not present and so I replaced 
tne 3äP4 which was found to have an anode to 
grid short. This cured the fault for two days. Now 
tne picture has disappeared again and I would 
l.ke your adv.ce before replac.ng the 30P4 once 
more. -E. Whitehead (London, S.W19). 

The line output stage in this model is somewhat 
critical and should have a 30P4 coded " MR " 
fitted. You may have a faulty new valve, or else 
the 6/30L2 line oscillator valve (if fitted) or U191 
efficiency diode may be at fault. 

FERGUSON 306T 

A fault on this set produces a picture which is 
greatly extended in the bottom half of the screen. 
This situation results in some of the picture con- 
tent being lost. 

No adjustment of controls affects the picture. 
-G. H. Yeomans (Birmingham). 

You should check the 0.05µF linearity capacitor 
wired from pin 6 of the top centre PCL83 to both 
present linearity controls. Check these controls 
and the 120kí2 resistor and 0.01µF capacitor. 

G.E.C. BT302 

After being switched on for three to five 
minutes, the picture disappears completely 
leaving a bright raster. It remains possible to vary 
the screen brightness by the brightness control 
after the picture has left the screen. 

I suspect a grid to cathode short in the tuner, 
or a similar fault in one of the Z329 valves. - 
L. C. Langr:sh (St. Albans, Hertfordshire). 

Since the brightness is controllable, the tube 
biasing is probably in order, meaning that the tube 
and associated valves are free from inter -electrode 
shorts. 

The most likely causes are sudden vision i.f. 
channel instablity due to a faulty i.f. valve or 
decoupling, or, more probably, intermittent open - 
circuit in the feed from the vision defector stage 
to the video amplifier stage. Check the associated 
chokes and components. 

K.B. NF70 

Periodically the height of the picture reduces 
leaving a gap top and bottom. After a while the set 
corrects itself leaving a normal picture. 

Any adjustment to the height control to correct 
this fault results in the picture collapsing to a line 
across the screen or to expand and stretch the 
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picture images. I have replaced the frame output 
valve and checked the resistor in series with the 
height control, but the fault remains. 

Another fault, which appears when the set is 
switched to the ITA channel, takes the form of 
a vertical column of flashes down the centre of 
the screen. This interference can be reduced by 
adjusting the vision limiter or removed by turning 
the linearity control fully anticlockwise. This 
latter adjustment upsets the linearity of the 
picture, of course. -F. Dicken (Alfrick, Worcester). 

Change the ECL82 valve and the height control 
(1Mí2) also the series resistor (240kí2). 

The centre line of flashes may be due to a 
faulty 6CD6G line output valve or a brushing 
associated with the top cap or line output trans- 
former. 

PAM 754 
Recently, due to a decreasing signal /noise 

ratio, I replaced the PCC84 in this set. This 
restored the signal -noise ratio but also produced 
patterning on the screen on Band I (channel 2) on 
top of an otherwise perfect picture. 

This patterning is affected by alteration of the 
fine tuner but if this control is used to tune out 

TELEVISION March, 1964 

the patterning, the sound is de -tuned as well. I 
have found that by reducing the sensitivity of the 
tuner unit, the patterning can be cleared entirely, 
which leads me to suspect instability in the tuner. 
-J. Mebray (Wilmslow, Cheshire). 

Instability can often be traced to an open 
circuited decoupling capacitor associated with the 
input to the tuner (of the ceramic type). Bridge 
each suspect in turn with a known good capacitor. 
We would point out, however, that this type of 
tuner is subject to patterning at the optimum fine 
tuner setting. 

EKCO T217 

I cannot obtain a picture on this receiver. There 
is no e.h.t. at the c.r.t. anode, nor at the e.h.t. 
rectifier. Also there is no line timebase whistle. 

I have tried replacing several valves but I have 
been unable to trace the line oscillàtor valve to 
check its performance. -H. S. limn (Guisborough, 
Yorkshire). 

We suggest you check the 20P1 line output 
valve, the U282 efficiency diode and the 2OL1 line 
oscillator valve which is situated just outside the 
e.h.t. unit. 

TEST CASE -16 
Each month we provide an interesting case of television sery icing 

to exercise your ingenuity. These are not trick questions, but are based 
on actual practical faults. 

roA receiver had been working correctly on both 
channels, but after switching on one winter's 
evening it was discovered that the Band III 

picture was barely discernible with the Band I 
picture " ringed " badly and having the symptoms 
of " black-after-white" and slight instability. The 
sound on both channels was present but it was 
below normal and rather noisy. 

The set was left switched on and turned round 
so as to remove the rear cover. This caused the 
Band I picture to disappear altogether, with just 
the raster showing. It was later discovered that the 
picture on either channel could be cut right out or 
brought up to a reasonable quality simply by 
altering the position of the aerial downlead at the 
rear of the set. 

Why was this; and what would be the most 
likely cause of these effects? 

See next month's PRACTICAL TELEVISION for the 
solution to this problem and for a further article 
in the Test Case series. 

SOLUTION TO TEST CASE 15 

(Page 236, last month) 
The sudden occurrence of reduced picture width, 

as given last month, usually indicates that a 
component has suddenly failed, and this is not 
likely to be the mains rectifier as deterioration, 

resulting in low h.t. voltage and reduced 'width, 
takes place over a period of time. 

There are three main causes of the ,symptom, 
having in mind the manner in which it occurred. 
These are (i) failure of one or more of the surge 
limiting resistors connected to the multiple anodes 
in the rectifier valve (failure would give low h.t. 
voltage -which should have been checked by the 
experimenter); (ii) increase in value of the screen 
grid feed resistor on the line output valve (if fitted) 
-note that this trouble could reduce the e.h.t. 
voltage and impair the e.h.t. regulation, but not 
always, (iii) fracture in the core of the line output 
transformer. 

The latter possibility can be detected by care- 
fully examining the line output transformer core. 
Unfortunately, such trouble usually demands the 
replacement of the whole transformer, but it is as 
well to know the cause of the symptom, and a frac- 
tured core can greatly reduce the line amplifier 
efficiency, though is rarely considered by the 
experimenter. 

r 
QUERIES COUPON 

This coupon is available until MARCH 20th, 1964. and musc 

accompany all Queries sent in accordance with the notice 
on page 280. 

PRACTICAL TELEVISION, MARCH, 1964 

Published on the 22nd of each month by GEORGE NEWNES. LIMITED. Tower House. Southampton Street. London, W.C.2. and printed 
in England by WATMOUGHS LIMITED, Idle. Bradford; and London. Sole Agents for Australia and New Zealand: GORDON & GOTCH 
(Aisle), Ltd. South Africa and Rhodesia: CENTRAL NEWS AGENCY. LTD. East Africa: EAST AFRICAN STANDARD LTD. Subscrip- 

tion rate including postage for one year: To any part of the World Y1.9.0. 
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Better, Brighter, 
Picture Tubes 

BRAND NEW THROUGHOUT 
excepting glass 

I2in.... L4.10.0 14ín. ... 45. 5.0 

15 -17ín. L5.15.0 2lin. ... L7.15.0 
New Silver Screen and Aluminising. All makes Mullard, Mazda, 
Emiscope, Cossor, Brimar, Emitron, etc. 

REBUILT MULLARD AND MAZDA TUBES 
I2in.... ... L3. 0.0 I4in. ... L4. 0.0 
15 -17ín. ... 44.10.0 21ín. ... L6.10.0 

All Tubes Fully GUARANTEED 12 MONTHS. Dispatch same 
day. Cash with Order. Carriage and Insurance 10 -. 

S.T.S. Ltd. 
35 POUND STREET, CARSHALTON, SURREY 

Telephone: WALLINGTON 9665 

RES/CAP. BRIDGE p 389 /62,6 
Checks all types of resistors, condensers 

6 RANGES 
Built in I hour. D,recc reading 

READY CALIBRATED 
Stamp for detail, of this and ochar kit,. 

RADIO MAIL (Dept. VV) 
Raleigh Mews, Raleigh S , Nottingham 

o 
i 

o 
o 
r 

Just Published! 

UNDERSTANDING 

TELEVISION 
A DATA .S UBLICATION 

Based on artic'es first published In 
The Radio Constructor, this book 
explains television. Fully deals with 
405 and 625 line systems as well as the 
basic aspects of modern colour recela- 

10 

Lion and reproduction. More than 500 
pages. 

By 1. R. Davies 
37'6 Postage 21- 

o 
o 

WORLD RADIO TV HANDBOOK 
1964 ed. 221 -. Postage I . 

TAPE RECORDING YEAR BOOK 
1964. 7'6. Postage 9d. 

RADIO 8. ELECTRONIC HOB- 
BIES by F. C. ludd. 11'.. Postage I' -. 

TELEVISION ENGINEERS' POC- 
KET BOOK by 1. P. Hawker. I2'6. 
Postage 6d. 

A BEGINNER GUIDE TO TELE- 
VISION, pCO. G. Newnes. 8,6. 
Postage 6d. 

ELECTRONIC ORGAN HAND. 
BOOK by H. E. Anderson. 
Postage l' -. 

RA01O VALVE DATA 7th Ed., 
compiled by "WW". e' -. Postage IOd. 

COMPLETE CATALOGUE I'- 

THE MODERN BOOK CO. 
BRITAIN'S LARGEST STOCKISTS 

of British and American Technical Books 

19 -21 PRAED STREET 
LONDON, W.2 
Phone: PADdmyton 4185 

Open 6 days 9 -6 p.m. 

PADGETTS RADIO STORES 
OLD l'UN '.\ HALL, KNOWLF:R HILL, 

LIV F:Rs) :íM11:. l'lIRKs. 
Telephone: Cleckheaton 2866 

New Boxed Tube Unit Type 7301. With two 
I: F52. three EFOI, five 6.J6. two CV4025. one 
o VUCJT. Also Tube Type VCRX 283 with mu- 
metal screen. Fitted with dimmer unit and 
lampa Part 7302. A tine unit for only 45 /-. 
Carr. B.R.B. 8/ -. No detalle on thle unit. 
New Boxed Drive Unit Type 114. Com- 
plete with 5U4, 6L6 valves housed in a very 
nice case. 15 / -. Carr. B.R.S. 718. 
New Boxed 12 Colt Vibrator Pack with 
spare Vibrator. Type P.C.R. 250 volts at 
150 mi l l e. 181 -. Carr. 7/6. 
New 121o. Speaker with Ruilt -In Tweeter. 
A1RNY SET TYPE 1s. Complete sets 32/ -. 
Lees transmitter and valves, 20/ -. Less val- 
ves for spares, but with 500mIc -amp. meter 
I2 /6. Used but have no dry rot, all untested. 

arr. B.R.S. on any set 10/ -. 
P.51. speakers, Guaranteed ex T.V. sets, 
gin, round, 6 x 410. Rola and Plessey. Philips 
51n. round, all at 3/- each. Post 2/ -, 6 for 
20 / -, Post paid. Goodman.. 7 x 41n., 5 / -. 
post 2/ -. 8in. round, 6 /., post 2l -. 
Valses Removed from T.V. sets. Tested 
on a Mullard Valve l'ester, and are 100 0. 
as new. Three months' unconditional 
guarantee. POST FREE. 

ICL80 2/- 
ECC82 3/- 

EBF OO g4/6 
EFOI ers. 
6SN7 2/6 
6F1 1/_ 
6F14 /- 
6F15 5a/- 
8LD20 6/- 
í0C2 5/. 
10Fl 1/- 
EF80 1/8, or 
for test. purposes, 

10P13 5/- 
10P14 5/- 

POLI 5/- 
20P:í Si- 
20F4 8/8 
20P1 5/- 
C!80í 8/8 
U281 5/- 
U282 Si' 
U320 51- 
KT36 5/- 

10/-_ per doz. 
4/- per doz. 

P1.81 
PL82 

PLL3388 

PS 80 
PY81 
PY82 
PCF80 
PCC84 
B36 
N37 
6U4 

Grade II 

5/- 
bba5 

//- 

4gJ- 

5l- 
4/- 
5/. 

418 
416 
4/. 
5/- 
5/- 

EF80 

New Valve. Ex Volts. POST FREE. 
61(7 1/ /88, doz. 12/ -. 638 2 /6, doz. 22 / -. 8V8 2/6. 

AC2PEN 
g(,PENA4)A112gI6. 

504 3/.. 88N7í 3 / -. 

524 5/0. 5Y3 4//66..161(5 4 /6. EFBO fí9 -. 
681F6á 

ARP32 1/6, 6 for 5/6 box 0150 19/ -. KTee 8/ -. 
ARTP2 2 / , ARTS 2/ -. APP37 2 / -. AR8 2 / -- 
1T4 2 / -. 954 new boxed 1 /3. 
18 Channel T.V. Sets. 14ín. untested 30 / -. 
Carr. 10/ -. 171n. sets untested, 50 /.. Carr. 
10 / -. Well packed sent at owner's risk. 
T.V. Tubes. Completely rebuilt & refaced. 
12 manche guar. Sizes up to 171n. Special 
trade price of 75/ -. Carr. and ins. 7/6. 
Reclaimed Tubes. 14th., 30 / -. Carr. 7/6. 
6 smooths guarantee. 

HERE'S A LOW COST WAY 

TO GET INTO T.V. 

SERVICING FAST! 
1f you are a man who wants to get ahead in 
television, you will probably be Interested 
in this new revolutionary type television 
training programme now being introduced 
for the first time. 
Knowing that early success will usually spur 
a man on to greater achievement you learn 
how to make the easiest T.V. repairs Brat. 
Since the easiest T.V. repairs are the ones 
most often found on service calls. you are 
ready to make money right after the first 
lesson. Then as you progress you wilt 
discover how to handle eve,y kind of 
trouble found In all makes 01 T.V. set! 
Here for example are some of the Items 
covered In the course: 

1. Simple adjustments to correct poor 
pict ares. 

2. Circuit faults indicated by a poor 
' pattern. 
3. Finding bad valves by observing 

pier ure faults. 
4. Antenna principles and practices. 
5. Laois about the T.V. signal to heip 

year In repair work. 
4. All about Cathode Ray tubes. 
7. How lo tell what Is at fault. 
8. Explanation of television circuits. 
a. U.H.F. converters and tuners. 

le. Television test equipment and altea- 
nient. 

I1. Ad venced trouble shooting by picture analysis, 
This is a real home sludli coarse that has Oren 
bound Into one plant 8 x 1 lin. 192 pape manual 
to reduce cost. 
Compares favourably with some oparees 
costina very mush more! By oreating a 
mass market through large volume sales 
and eliminating individual letter writing 
we are able to pass on these savings directly 
to you! 
The course features over 325 different line 
drawings. circuits, servicing charts and 
illustrations to simplify the text and make 
your study more enJoyable. Soon you will 
be well on your way to becoming Bret -class 
television ^epair technician: 
YOU 'l'A$E NO CHANCES WREN YOU 
DEAL WITH SlM- TISC'H 
You must be convinced that this Is the beet 
value you have ever seen 1.0 television 
training, otherwise you can return the 
course or have your money refunded 11 sent 
with order/ alter you have examined It in 
your own home for a period of seven full 
days. 
T11' price? Only 36/- Per course. plus postage 
and packing. 1/6. 

Free II -page hook un 'l'elevislou Faults 
%sill he included if you send eash with 
order. 

FREE TRIAI. OFFER 
Terni., on is 7d- per week if vos, wish. 

To 5111 -TECH BOOK COMPANY Dept. AT.4 
West End. Southampton. Rasa. 

IE elesae rend sow Teleddoe Cosew loe fol, 
..aveu days' tree trial. s, not delighted I may reton. 
the courte post -paid without further obligation on 
my part. otherwise I will pay caah pelee of 0710 
31. weekly outil 3718 plue 1/6 service tissage, tots 
401- i, kali. 

Tick bere eI emdusieg tall pelee on 07 /e. (same 
day money back guarantee. NOTE: Customers 

abo send cash xltb order get in addition a 71.pag, 
book ou TELEVISION FAULTS. 
Overseas cuttnmen plrane. send lull amount ..n 

eluding Ireluedl. 

Name 

Address 

City county 
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TELEVISION TUBE SHOP 
We have the following 

Unused, Guaranteed Tubes 
in Stock now 

AW36-20, 21 L5. 2.6 
AW36-80 L5. 7.6 
AW43-80, 88 L6. 7.6 
AW43-89 £6.12.6 
AW47-90, 91 L7.10.0 
AW53-80 £7.12.6 

AW53-88 L7.17.6 
CI4BM, FM LS. 5.0 
C176M, FM, HM £6. 7.6 
CI7LM, PM, SM £6.12.6 
C21 HM, SM, TM L7.17.6 
CME 1402 L5. 7.6 
CMEI702, 1703 L6.12.6 
CME I705 L7. 7.0 
CME2101 L8. 7.6 
CRM93 L4. 2.6 
CRMI24 L4.12.6 
CRMI41,2,3,4........: L5. 7.6 

CRM152,153......» ..... LS.17.6 
L6. 7.6 
L7.17.6 

MW6-2 ...... ..»......- L6.17.6 
MW22-16.. L4. 2.6 
MW31-16, 74........- L4. 2.6 
MW36-24, 44 ...- LS. 2.6 
MW41-I .. L6.12.6 
MW43-64, 69 ...»......... L6. 7.6 
MW43-80..........»»..... L6. 7.6 
MW53-20 L7.12.6 
MW53-80.........»,...._... L7.12.6 

L6.12.6 
£5. 2.6 
16. 7.6 
L6.12.6 
L5. 2.6 

1901A 
14KP4A, 141 K ' 

171 K, 172K, 173K 
690IA 
720IA, 7203A ..._..- 

7401 A L6. 7.6 
7405A L6.12.6 

All tubes tested before despatch 
and guaranteed for 12 months. 

CARRIAGE 716, via B.R.S. or 
1216 via passenger train. 
TERMS L2 down (plus carriage) 
balance LI per month. 
Midland Stockists: - 

Amateur Electronics Co. 
240 Lichfield Road, Aston, 
Birmingham. 

Shop Soiled Tubes (unused) 
(Subject to Availability) 

14ín. CRM141, 2 6716. Others 5716 
17ín. CRM171, MW43 -69, 43 -64, 
751- Plus Carriage. Guaranteed 

for 12 months. 

TELFYISION TUBE SHOP 

RATES: 4/- per line or part 
thereof, average live words to line, 
minimum 2 lines. Box No. 1/- extra. 
Advertisement must he prepaid 
and addressed to Advertisement 
Manager, "Practical Television ", 
'rower flouse. Southampton St., 
Loudon. W.('.:. 

SETS & COMPONENTS 

DIRECT TV REPLACEMENTS LTD.. 
largest stockists of TV components in 
the U.K. Line Output transformers, 
Frame Output transformers, Deflector 
Coils for most makes. Official sole 
suppliers for many set makers. Same 
Day Despatch Service Terms. C.O.D. 
or C.W.O. Send S.A.E. for quotes. 
Day and night telephone: OIPsy Hill 
6166, 126 Hamilton Road, West 
Norwood, SE27. 

From (iO1tDON d. KIN/:, 1.1`D. 
6 New Road, Itri x ham. Devon. 

'P <l: Brl..ham Z304 

KING TELEBOOSTER I 

5 -TIME BOOST ON TWO CHANNELS 
(one BBC one ITA). 
SMALL UNIT, printed board, sputter 
and combiner. 
LOW NOISE improved set's signal/ 
noise performance. 
BATTERY POWERED avoids internal 
set connections. 
VIEWABLE PICTURES In fringe and 
weak signal areas. 
WORKS UP TO SIX BETS SIMUL- 
TANEOUSLY (on 2 stations). 
A DX TV MUST -pulls in distant 
stations. 
ALLOWS TM USE OF INDOOR 
AERIALS. 
USES LATEST VHF TRANSISTOR. 

Bargain price to readers of Practical 
Television. Only 7518 complete with 
battery (P. & P. 2/6 extra). Please state 

BBC and ITA channels required. 

EXCEPTIONAL VALUE: Picture 
tubes, brand new, Mazda 191n., CME 
1901, Milliard 19in., AW47- 90/91. 
£4/10/ -; Mullard 19in., AW59/90, 
£8/10/ -; carriage (insured) paid. 12 
months guarantee. Note: All brand 
new. We also supply most other 
sizes, completely regunned at 
£4/17/8, guaranteed 12 months. 
TOMLINS, 156 Lewisham Hay, New 
Cross, SE14. TII) 3657. 

TUBES -AERIALS -VALVES 
Regunned tubes, guaranteed one year. 
full range of aerials and fittings, I.T.V. 
boosters, valves, brayhead tuners. TV sets, 
transistor radios and all electrical applian- 
ces. Co -axial cables and house wiring 
cables, fluorescent fittings. 
All quotations without obligations. Special 
terms to the trade and Home Engineers. 
S.A.E. for Catalogue. 

G. A. STRANGE 
BROADFIELD, NORTH WRAXHALL, 
nr. Chippenham. Wilts. Tel. Marshfield 236 

TUBES ! Rebuilt, famous maker, 
rescreened and aluminised 951.. 17" 

70°/90°/110'. One year's g'tee. 
Also I4in., 15in., I9in., and 23in. Lists. 

BRAND NEW BOXED VALVES - 
12 months' guarantee. Free comprehen- 
sive lists. Return of post service. 
EY51, EY86, ECL80, PYB1, UL41, PY800...7)- 
BY 100, PCC84, PCL82, EF 184 ...716 
PL81, U25, EF86, PCL84 -5, U191, 30C15...91- 

48 BATTERSEA BRIDGE ROAD Hundreds of others, also scan coils, line 

LONDON, S.W.I I. BAT 6859 transformers, transistors, diodes, etc. 

SoticM of the Bridge. Open Sats. P. Bearman, 43 Leicester Road, 

until 4 p.m. New B , Herts. Bar 1934. 

TELEVISION TECHNICIANS 

LINE OUTPUT TRANSFORMERS 

SCAN COILS, ETC 

LABORATORY TESTED 

ALBA: T301, T304, T394, T484, T494, etc.., 4615 
BUSH: - TV11A, 11B, 124, 12B, TVG12A, 

12B, TRG12A, 12B 44/- 
TVG26, TV32, TV33, TVG34, TVG34A, 
TM, TV36, TVG36, TV36C, TVG360, 
TV43 8818 
TV53. TV56, TV57, TV58. TV62, TV63, 
TV66, TV67. etc... .. .. .. 941 - 
TV80 with EY51 .. 109/- 

00880E: 930 and T931, 933.4 -6, 937, 938A, 
8116 and F, 939 and A and F . , 

933T, 940 -946, 949, 945B .. ,. 6816 
954F, 947, 949 .. .. .. .. 6816 

DECCA: D17 sod C .. .. 68/6 
DM), DM'2C, 053, DM4 /C ., .. 74/- 
Leo, DM14, DM17, 444, 555 .. .. 74/- 

DEFIANT: TR1453, Tß1753 .. .. .. 68/6 
DYNATRON: 
ERGO: T893, TC8102 T8105, T8115, 

'1ßC124, TC138, T8188, T8193 .. .. 64/- 
TRC139, TC140, T141, TV142 .. .. 78/6 
T161, TC162, T164. T165, etc. 7816 
TC208, TV209, T231, 1221. T2S1F, 
T246, T283, T284, T293, etc. 614 /6 

FERGUSON: 103T, 106T, 113T, 135T, 146T 86/6 
941T -953T inclusive .. .. .. 98/6 
991T -997T inclusive .. .. .. 88/6 

FERS íá1i: 1 T3, 14T3F, 13TA ,. ,: 47/6 
17K3 sod F, 17T3 and F ., .. 47/6 
17K4 end F, 1781E4 and F .. 4718 
17T4 and F ,. .. 4716 
14T5, 178 %5, 17%6 . 47/6 

Q.E.O.: BT1251, BT1252, BT1748, BT1748, 
ßT4643, BT6147, BT6246 -48 .. .. 88/6 
ßT4743 .. .. 48t6 
ßT5348 -11T6843ß hackman ,. 48/6 

awl 88/6 
8.31.V.: 

84011841 1841, 842 -1848 
1 Inclualve 56/6 

All models available. 
INVICTA: T118, T119, T1`á0 .. .. .. 941 - 

All other models available. 
Y.B.: LFT50, LVT50, LFT80, MV80 .. 106/6 

All models available. 
MARCONI: Ai modela available. 
MASTERADIO: Most models ln stook. 
MoMICHAEL: Most models In stook. 
MURPHY: V200, V2020 .. .. .. 66 /- 

V24u, V260 .. .. 64/6 
PETO SCOTT, PHILCO: Moat models in stock. 
PAM: 908, 909, 952, 953, 868 .. .. 641 - 
PHILIPS: 17680, 21680 

1100V, 74/- 
122GÚ, 1236V, 1238V .. .. .. 74/- 
114ÚF, 11411M, 1150 .. .. .. 4/- 
1437U, 14460 .. .. .. 
Most, models in stook. 

PILOT: Most models in stock. 
PPE; CTM4, FV3(2, FV4COL .. .. 64/- 

V4, VT4, V7. V"r7 .. .. .. 64f- 
LV30, FV1, FV1C .. .. 68/6 
C817F, CTM17F, CW17 .. 88/6 
CW17C, CW17CF, CW17F, etc. 88/6 
Most models in stock. 

RAYMOND: Most models in stock. 
REGENTONE: All models available. 
H.Q.D.: 6017T, 7017, C84, etc. 68/6 

Most models in stock. 
SOBELL: T817. T346 

Most modela in stock. 
STELLA: ST5721U ., 

8'016171), 8T8621Ú .. 
8'r89171.1 .. 
ßT64140, ST6417U .. 
ST8314U 74/- 

ULTRA: 86 sertes, 186 series, with U26, ate., 
complete .. .. .. 7816 
Most models in stock. 

VIDOR: CN4217- CN4231 inclusive 641- 
Post and Packing 3/6. C.W.O. Only 

Also: Used O.P. Tu., Bean Coil., eta 
ALL GUARANTEED 90 DAYS 

(AU enquiries 9.d.14) 

WYNDSOR TELEVISION 

TECHNICAL DIVISION 

ST. ALBANS RD., BARNET, HERTS. 
BAK 1761 
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SALVAGED VALVES TESTED ON 

A MOLLARD HIGH SPEED VALVE 

TESTER 

AC/P 2/6 
B36 2/6 
8:429 4/- 
1)I 2/6 
Dti3 2/6 
1)77 2/6 
1)A P91 4/- 
I)D4 2/6 
1)1)41 2/6 
D1)L4 2/6 
DF'91 4/- 
1)877 4/- 
0291 4/- 
F.A50 1/3 
F:B:44 1/3 
E841 1/3 
EBC3:t 2/8 
ERC4L 4/- 
F,CC3:4 2/6 
!:(C34 2/6 
F.cCF l 4/- 
FXC'82 4/- 
Et 1,80 4/- 
EE50 1/3 
El'Nn 2/8 
EF'91 1/8 
K'l'33C 1/3 
KTd1 2/6 
K3241 2I0 
L6:4 2/6 
NA0& 
1329 4/- 
N5:49 4/- 
N:169 4/- 
N:179 4/- 
P41 2/6 
PSI 2/6 
P)X'84 5/- 
PCP80 5/- 
PC1.82 4/- 
PCL83 6/- 
PHN4r. 2/6 
PEN40 2/8 
l'I33 4/- 
PLeI 5/- 
P1.82 4/- 
PI,NS 4/- 
PI v4 4/- 
P1/31 4/- 
PVeI 4/- 
P7,30 2/6 
SP4! 1/8 
8P42 2/6 
BPöI 1/8 
C3l 4/- 
C2.51 4/- 
1'31'9 4/- 
1:E42 2/6 
VP/ 4/- 
W77 2/8 
263 2/6 
266 2/6 
277 1/3 
290 1/3 
7719 2/6 
4TPB 2/6 
BALS 2/6 
6.1515 1/:i 
oBW7 4/- 
611X 2/6 
6C0 4/- 
61)6 4/- 
6E11 1/'3 
NY13 1/3 
0JI 2/6 
617 2/6 
6P25 2/6 
61"18 2/8 
803 1/3 
906 2/6 
ItlFl 4/- 
1111.13 4/- 
14)1'14 2/6 
128117 4/- 
20l'2 4/- 
20P1 2/6 
26P3 4/- 
5075 4/- 
251.6 3/8 
30CI1 5/- 
301.'15 5/- 
au1.1 5/- 
36P1.1 4/- 
36PL13 4/- 
.c1 2/6 
42 2/8 
4. 2/6 

4/- 

EXAMPLES 
FELL C'ATALOGU'E 9d. 

VALVE HOLDERS 

American Octal .. 5/- dos. 
Novel .. .. .. Od. cash 

RESISTORS 
card of IW Resistore, 72 values 

covering complete 10% range. 
24/- per card. 

Fall range or separate Resistors, 
Condensen, eta. 

VARIABLE CONDENSERS 
:I. 0pf concentric trimmers 8/- dot 

GEC CRT'S (SALVAGED, 
SPECIAL OPFER 

1.2in. G.E.C. 7102 , 10/- ea. 
Personal Callen On1y 

:45 Wes 16 Mtn. 10 M /es INCRE- 
MF.NTAI.OR TURRET TUNERS 
LESS VALVES. EX-RECEIVERS 

We c often 
l6. 

foi the 
actual set you want the tuner to 
Cil. But cannot guarantee what 
channels are fitted, 

TRANSFORMERS 
CRT Boost Transformers, 
2V, 4V, 6V. 10v, 13V. 
siren which required . 12/6 ea. 
Heavy Duty Output Trans- 
formers. 0 ratio, from 13 : 1 

10 45:1 . 26 / -ea 
Miniature Output 'trans.,, 3/9 ea. 
Standard Output Trans - 
formera, Multi -match 10/- ea. 
rraneletot Driver: I -1. "r 10 /- ea. 

3.6.1 CT 12/8 ,a. 
Transistor Output 6.6-11T 10 / -ca. 

9.24 CT 10 /- ea. 
Microphone Transformers. 
/ratio 65 : 1 , , , , 36 /- ea. 

1.F. TRANSFORMERS 
Standard 405 ke!s .. 12/4 pe, pale 
Midget 463 kcro .. 16/. per Wir 

AUTO TRANSFORMERS 
2511W -. ,. .. 67/6 ea. 
100W , 27/6 ea. 

"W .. .. 90 / -ea. 

TRANSISTORISED FAULT 
FINDER 

I. uablen fault e t., be located 
unickly. IoIodate oi a twu- 

[lsistor, multivibrator in box. 
omplete with battery. 82/6 

CRYSTALS 
GENUINE MOLLARD. Boxed. 

OAI ' 6/- CANI 6/- 
0570 3/- ()Ann 8/- 
0A79 8/- OA91 8/6 

TRANSISTORS 

OI'1dR' 48/- 
OC'I9 48/- 
OC`_N 26/- 
01244 11/- 
014.1 10/- 
04'70 6/6 
04271 6/6 

(172 8/- 
UC75 at- 
10 '76 S/- 
04270 8/- 
0(:81 S/- 
OCS'2 18/- 
OC170 17/6 

TERMS: C.W.O. or C.O.D. 

Ordere under El. P. A P. II3. 

Open till 11 p.m. most dare. 

Id. stamp for list or 9d. for full catalogue 
Dept. PTA 

Arion Television 
Pleated Road, S.E.I5 NEW X 7152 

SETS & COMPONENTS 
(continued) 

EKCO -FERRANTI L.O.T.s 
U25 Type 

PERSPEX HOUSINGS to suit above 
16/- each. Post Free. 

Quantity Prices: 6 at L4; 12 at [7 5s 
BOYLAN ELECTRONICS 

Church St., Warrenpoint, N. Ireland 

" HEATH KITS" can now be seen In 
London and purchased on H.P. Free 
Brochure. DIRECT TV REPLACE- 
MENTS LTD., 120 Hamilton Road. 
West Norwood, SE27, GIPey Hill 8168. 

TV SPARES 
Fully Guaranteed Makers Parts. 
Telephone orders sent same day. 

Line Output Transformers. 
a- Maker's Paris: b- Replacement 

i.e. T248, TC267 and F i T1001 -5 
b -5216; o -6216. 

Ekco T221, 231, 31 I, 184, TC208, T310, T331, 
T327, TU209, 1248, TC267 and Ferranti 
T1001 -5, b -5214; a -6206. 14T3 -6, 3816. 
Murphy V240/250, 62'6; V270/280, 7916. 
Pye V4/7, UT4 /7 and Pam 906 -53, 5216. 
H.M.V. 1840 -9, 2805 -5902, only 6206. 
Bush TV53, b -6906; o -7946; TV24C, 
TV80 etc., b -79'6; a- -8906. Philips 
1768U, 9216; 1114 -5, 1437 -46, 8904. 
Masteradio T917, TE7T, T409 -12 etc., 750-. 
Alba T301, 304. 394, 484, 494, 55' -. 
Cossor 930 -8, 5806; Ferg. 992 -8, 62'6; 
Baird P2014.7, 2114, 59,6. 
L.O.P,T,s. FOR ANY MAKE and Model 
supplied. USED trans., often available, 
ask for quote. SCAN COILS. 
Ekco T221, T231, etc. Pye VT4-7, both 50'-. 
Used 14in. ex- Rental 13 Ch. sets: Pye/ 
Ferg. /Sobell, 10'- each. MIN Lots of 20. 
Lou of 6 for [5. (Callers only). 
110 Con. Kit, 1250-; 625 LOP, 90' -. 
Please state clearly whether Maker's correct 
part (o) or cheaper replacement part (b) 
required. Ekco- Ferranti plastic housing 
available, 15'- each. 
Free Insurance and Quantity discounts 
Callers Welcome. Open all day Saturdays 
Terms: C.W.O. or C.O.D. Post d Pack 4'- 

TELEVISION CONSUMER 
SERVICES LIMITED 

Post 0, o, 
8 CRAY PARADE, MAIN ROAD, 

ST. PAUL'S CRAY, KENT. 
Tel.: Orpington 30566. 

Callers to: 
112 CAMBERWELL ROAD, S.E.5. 
After business hours, Phone: RODney 79117 

(Aucophone) 

FOR SALE 
VALVE CARTONS at keen prices. 
Send 1/- for sample and list. J. & A. 
BOXMAKEIRS, 75a Godwin Street, 
Bradford 1. 

EXCEPTIONAL TRANSISTOR Port- 
able Tape Recorders, value £5:10/6, 
complete with crystal microphone, 
earphone, spools, tape, batteries. 
instructions, presentation box (extra 
tapes, 100 ft. 4/0), ideal gift, £5110/S. 
Satisfaction guaranteed. Postage 
packing 2/6. TOMLINS. 156 Lewis- 
ham Way. New Cross, SE14. 

1,000 TELEVISIONS, all makes, from 
£3 working, 10/- not. Callers on:y. 
9 till 8, including Sat&. 39 White- 
horse Lane, Stepney, London. 
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FOR SALE 
(continued) 

ISSUES OF PRACTICAL TELEVISION 
inclusive from March, :952, to Feb., 
1962. Good condition Apply F 
WHIELDON. "Ambleside ", Hf17 Oren 
Close, Kingsley Holt. Staffs. 

METAL RECTIFIERS 
RECTIFIERS- CONTACT COOLED 
1417Á1282 (F'C101) type 250 v., 250 mA 18/6' 
1265/283 (F4'31) type 250 v 300 mA 17/6.- 
350 nlA 19/8; EC). 18 / -; FC116, 7/6. 
RECTIFIERS -FIN TYPES 
Equivas. for 25114 250 v.. 250 tn5, 18/6; RIRI 
250 v.. 300 IPA, 17/8; 14.1989 400 mA, 18/6; 
14.186 16/8; 14597 19/ -; 145100 22/8; 145949. 
20/ -; LW7 17/8; LW13 20 / -;. ERS 20/-. - 

MULTIMETERS from 39/8. 
Stamped . .lope for full laten selection and 
bat gait, oilers. 
Under CI P. A P. 6d., over 21 Post Free. 

NO C.O.D. 

DURHAM SUPPLIES 
175 Durham Road. Bradford 8 Yorkshire 

CLEARANCE of brand new compo- 
nents in packets. 4-5W resistors by 
Eric. Condensers by Hunts etc.. inclu- 
ding ceramic and silver mica 7750 
resistors. 5,000 condensers. 600 Var. 
Pots by Lab. in cartons. Many other 
Items. New ex manufacturers stock, 
I55 the lot. 4 Hamilton Road Great 
Yarmouth. 

TAKE YOUR 
ANY PACK 

NEW - ASSORTED - CO 

30 Carbon Resistors 
8 Trimmers, Stump type 
15 Ceramic Condensers 

2541 Sleeves A Grommets 
350 sq. in. Insulating Brd 
24 Clamps a Brackets 
6 Equipment Handles 
8 Wafer S/w Biscuits 
:1 Add -on DIP Switches 
3 Dropper Resistors 
340 sq.in. Resin Cloth 
1.1 Paper Tube Coeds 
75 Sell Tap Screws 
12 Mies Condensers 
1 Gram Mounting Kit 

4 111) Carbon Brushes 
10 Diodes (Rejects) 
6 B7/9 Valve Cane 
45ft Preetic Compound 
9 de 2 -pin sw Pockets 
6 Sub -min Trimmers 
24 Loudspeaker Gauze. 
12 Anti- vibration Mounts 
500 aq,in. .Alma. Foil 
80 Nuts Bolts Washers 
It Electrolytic Condo 
/l Block Paper Condo 
1 T.V. Tuner Chassis 
I f Wave Rectifier 
1 Plastering Trowel 

PICK 
FOR :- ÿ 

MPONENTS Fret Value. 
36 Springs 
12 Knobs BadITI 
15 Tag Sttipd' 
10 Valve Holder, 
16 Socket panel, 
15 Coil Formers 
8 Radio Coils 
6 B.F. Chokes 
3 Potentiometers 
le Valve Top Cal 
80ft. Skeving. 
7 Metalpack coed 
3 L/e OP 8w 8h' 
27 Cond Clips 
76 Felt Washer. 
10 Fuse Holders 
40 Mounted Tags 
12 Egalilmeat Fe< 
10 Plugs 
O T.V. Coils 
40 Cable Cleats 
15 PehlBtn Knob. 
2 Wafer Bwiteelle, 
1 glider Switch 
6 Motorcar Bulbs 
72 Terminal Covet, 
3 Printed Circuits 
1 Twin Ion Tral 
10 SES Lamphid 
24 eq.ln. Felt Tap 

New B Used Es Govt. Equipment, ate. 
Pulse Generator No. 2, 218. Modulator No. 28. 111. 
Tent Set. Mte!Receiver No. 4. 227. 4 Valve Module 
tore, 11/6. AC/DC Powe, Snits, 11 /, No. It, 
control Units. Si-. Dimmers, 7/6. 7 TV Pots, 7/6. 
Strobe Generators, 30/ -. 15a Main Switches, 7/6. 
6t, 6.160 Vibrators, 7/0. 6v 40ah Accumulators, 26 / , 
Wide -Band Amplifiers, 80 / -. Radio Cabinets, 19/ -. 
EP60 Valves. 1/3. Regret all V /Voltmeter SOLD. 
Large range of Radar Equipment to /alien only. 
Plcaae add small amount P. A P. Cat. 1/ , List S.A.E. 
FREE-Foreign Stamps it requested with order. 
(gee advts in W /W, PIW, etc. for otket aaes. 

ALBATROSS 
ENGINEERING CO. 
Dept. PTE, 70-80 HIGH STREET. 006HERTON 

SPALDING, LINCS. (TSL Gos 4681 

VALVES over 500 modern TV and 
radio types: closing workshop, to 
clear. £10 the lot. 77 Cranlelgh Rd . 

Bournemouth. 

(Continued on nett page)" 
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WANTED 

WANTED: Service Sheets. No 
quantity too large, highest prices 
paid. SULTAN RADIO. 29 Church 
Road, Tunbridge Wels, Kent. 

NEW VALVES WANTED . EY51, 
EY86, PL81, PCC84, PCF80, PCL82, 
PCL83, PY81, R19, 30P19, U25 etc. 
Best cash prices by return. DURHAM 
SUPPLIERS. 175 Durham Road. Brad- 
ford 8, Yorks. 

A PROMPT CASH OFFER for your 
surplus brand new Valves and Tran- 
sistors. R.H.S., Beverley House, 
Manville Terrace, Bradford 7. 

MISCELLANEOUS 

CCTV 
MAKE YOUR OWN SCANNING 

COILS 
Details only 616 post free of scanning and 
focus coils for closed circuit television 
cameras. Simple ¡ig winding. Formers use 
easily obtained materials. Send 616 to: 

HARRIS 
66 WaIIiscote Rd., Weston -super -Mare 

Post orders ONLY 

BUSINESS OPPORTUNITIES 

IF YOU ARE a self employed TV 
Service Engineer wishing to increase 
your profits by at least 255, and 
receive free technical information, 
send e.a.e. for detaile to BOX NO. 36. 

SERVICE SHEETS 

S.E.S. SERVICE SHEETS for all TV 
Radio, including Transistors, Tape 
Recorders. Units, Amplifiers, Record 
Players and Autochangers, etc., also 
various domestic appliances. List 1 / -. 
S.A.E. Mail orders only. SUN. ELEC- 
TRDDAL SERVICES, 38 St. Georges 
Road, Hastings. 

SERVICE SHEETS, Radio and TV, 
4/ each. List 2/ -. All orders dis- 
patched on day received. Also 
Manuals for sale and hire. S.A.E. 
please. SULTAN RADIO, 29 Church 
Road, Tunbridge Wells, Kent. 

SERVICE SHEETS 110,0001 8/- each 
with S.A.E. DARWIN, 19 George 
Street, St. Helens, Lanes. 

S.P. DISTRIBUTORS 
is now under 

NEW MANAGEMENT 

Try our streamlined service. We 
supply Service Sheets for Radios, 
Televisions, Tape Recorders, Am- 
plifiers, etc., etc., by Return of 
Post at 4f. each, plus postage. 

Send s.a.e. with inquiries. List 
available at 116 plus postage. 

Mail Orders Only please to 

S.P. DISTRIBUTORS 
44 Old Bond Street, London W.I 

SERVICE SHEETS 
(continued) 

TRADE SERVICE SHEETS offered 
by retired engineer. If I haven't got 
it you won't get it! All 4/- each by 
return. Please include large S.A.E. 
Mail orders only. ETZIONI, 80 
Merrion Avenue, Stanmore, Middx. 

SERVICE SHEETS, Radio TV, 5.000 
models. List 11 -, S.A.E. inquiries: 
TELRAY: 11 Maudland Bk., Preston. 

SERVICE SHEETS, also Current and 
Obsolete Valves for sale. JOHN 
GILBERT TELEVISION lb Shep- 
herd's Bush Road, London W8. Tel: 
SHE 8441. Nr Goldhawk Rd. Station. 

SERVICE SHEETS 
For all makes of Radio and Television - 
1925.1963. Prices from If -. 
Free fault -finding guide with all Service 
Sheets. Please send S.A.E. with enquiries. 
Catalogue of. 6,000 models, 1'6. 
Special offer of 125 Radio TV Sheets 
covering many popular models, 211-. 
All types of modern and -obsolete valves 
Radio and TV books. S.A.E. lists /enquiries. 

HAMILTON f(ADIO 
Western Road, St. Leonards, Sussex. 

BOOKS at PUBLICATIONS 
FIND TV SET TROUBLE IN 
MINUTES from that great book The 
Principles of TV Receiver Servicing. 
10 /8 all book houses and radio whole- 
salers. If not in stock from Dept. O 
Secretary, 32 Kidmore Road, Caver - 
sham, Reading, Berks. 

EDUCATIONAL 

THE INCORPORATED PRACTI- 
TIONERS in Radio & Electronics 
(I.P.R.E.i Ltd., Membership Con- 
ditions booklet 1 / -. Sample copy of 
I.P.R.E. official Journal 2/- post free. 
Dept. C Secretary, 32 Kidmore Road, 
Caversham, Reading, Berks,l:, 

Radio 
Television 

íÇ Electronics 
Learn at home with the world's 
largest home study organisa- 
tion, Brit.I.R.E.; City & Guilds; 
R.T.E. B., Radio Amateurs' 
P.M.G.'s certs., etc. Also Prac- 
tical Courses with equipment. 

All books supplied. 
Write for FREE prospectus 

stating subjects to 
I.C.S. 

(Dept. 168), Intertext House, 
Parkgate Road, London, S.W.II 

SITUATIONS VACANT 

RADIO & TV Exams and Courses 
by Britain's finest home study School. 
Coaching for Brit., I.R.E.; City and 
Guilds Amateur's Licence; R.T.E.B.: 
P.M.O. Cert., etc., FREE BROCHURE 
from British National Radio School. 
Russell Street, Reading. 

HAVE YOU EVER 

SEEN T.V. TROUBLES? 

That Is "Pin -Point T.V. Troubles In 10 
minutes" we mean! Thousands of Practical 
Television readers already own and use "T.V. 
Troubles" every day. Designed for use by 
amateur or expert, this amazingly practical 
manual shows you how to find the trouble in 
any T.V. circuit FAST ! 

A simple cross -index tells you where 
you'll and cause of trouble, handy cheek 
charts then help you accurately locate 
the EXACT trouble spot! You will elimi- 
nate hours of aggravation, cut out waste 
time, because this new Coyne system will 
help you get right down to the heart of 
the trouble in minutes. 
Over 700 trouble spots are covered in the 
390 cross -index pages. Included are 50 time 
saving check charts as well as 290 diagrams 
and photos together with explanations of 
circuits and designs. 
YOU CAN USE THIS BOOK RIGHT ON 

THE JOB-NO NEED TO MEMORIZE ! 
This Pin -Point Book was designed espec- 
ially for on- the -,lob trouble shooting. You 
simply turn to the indexed section. locate 
the circuit description and check -charts, 
and In minutes you have the trouble spot 
located and ready for repair. 
NO COMPLICATED THEORY OR 
MATHEMATICS. Just practical circuit 
description, service methods and trouble 
shooting techniques to help you make 
faster T.V. repairs. 
EVEN AN EXPERT CAN SAVE TIME 

BY USING 'T.V. TROUBLES" 
Here is a way to reduce "thinking time ". 
All the logical reasons for each problem 
are stated in black and white -you use 
your skill to take it from there ! 

Don't miss out any longer. Time wasted 
now locating T.V. faults could be saved by 
quick reference to this lightning fast T.V. 
problem answer book. Send for your trial 
copy now, then when you decide to keep it 
(as we are sure you will), pay only 5/- per 
week until completed. 
The price? Only 39/6d. plus postage 1 /6d. 

FREE ELECTRONIC DATA HAND 
BOOK WITH EVERY ORDER 

IRONCLAD GUARANTEE 
This book must be able to earn you more 
than its cost within two weeks or your 
money refunded! 
Free 88 page oscilloscope book will be In- 
cluded if you send cash with order. 

FREE TRIAL OFFER! 
TERMS ONLY 5/- PER WEEK! 

To SIM -TECH TECHNICAL BOOKS 
Dept. WXI. 

West End, Southampton, Hand. 

E Please send "T.V. Troubles" for a full seven 
days' free trial. If not delighted I may return the 
manual, past paid without further obligation on 
my part. Otherwise I will pay cash or 5f. weekly 
until paid. 

L] Tick here If enclosing full price of 41/- (which 
includes 1/6 postage). You get free Oscilloscope 
Book. Same 7 -day money back guarantee. Overseas 
customers please send hull amount (including 
Ireland). 

Name 

Address 

City County 
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REBUILT TUBES! 
You're safe when you buy from 

RE -VIEW ! 

* 

* 
* 

Each tube is rebuilt with a completely 
new gun assembly and the correct voltage 
heater. 

Each tube comes to you with a guarantee 
card covering it for a year against all but 
breakage. 

Each tube is delivered free anywhere 
in the U.K. and insured on the journey. 

Each tube is rebuilt with experience and 
know -how. We were amongst the very 
first to pioneer the technique of rebuilding 
television tubes. 

RE -VIEW ELECTRONIC TUBES 
385 LONDON ROAD, WEST CROYDON, 
SURREY. Tel. THOrnton Heath 7735 

HERE IS WHAT YOU 
PAY: 

12i n. 

14ín. 

15in. 

17ín. 

21 in. 

£4.10.0 

£4.15.0 

£5. 0.0 

£5. 0.0 

£7. 0.0 

Cash or cheque with 
order, or cash on delivery 

-Discount for Trade- 

Phone 
ILFord 
6001 2 3 

DUKE & CO. (LONDON) Stamp 
621.3 Romford Road, Manor Park, E.12 For Free 

Liverpool Sc. -Manor Pk. -10 mins. List 

TELEVISION TUBES PERSONALCALLERS 
REGUNNED T.V.s Si -. Type 38 Sets 151 -. 

Guaranteed 
I Year. Ins. 21 in. 99/6 Large Transmitting Valves 51-. 

and Carr. 1016 - Tape and Player Cabinets 51, 
Add 101- re- 17 in. 79/6 Telephone Multi -line and dials 
fundable on systems 251 -. 
OLD TUBE. 
(110` Tubes- 15, 14,,59/6 
in stock), 12 in. 

Tubes various: tin. to 6in. 
short or long persistence, some 
electrostatic, Brit. and U.S.A. 

15/-EX- MAINTENANCE 
TESTED TUBES 

from 5f -. 

VALVES 9d. each 40-El. Satisfaction Osaran. 
teed. 36'24, 14KP4, 141, 121, Thousands of Valves available. 
31 ;74. and others. Carr. 51. P.P. on I - 4 6d., 12 116. 

TELEPHONE 1516 TV EXTRAS 
HANDSETS pa:r AERIALS 251 -. Indoor combined. Complete 

G.P.O. Stan- with 12ft. co -ax. and plug. P. & P. 216. 
dard pattern. AERIALS 3516. Loft Combined BBC with 
House to 3 element ITA universal fitting. P. & P. 316. 
Workshop, Co -ax Cable 6d. per yard. Plugs 113 ea. 
garage, inter- LEGS -3516. Complete with fittings 

, office, etcfor any set. 
Works off any rr. 

small battery. 
P. & P. 416. 

`\ 
17__ 

s 
. 17rt 3iÌ 1 .1 0.0 

14° £ 7.10.0 £ SPEAKERS 7'9 each 
6in. 8in. 7in. x 4in. 
Money back guaran- : 12 months' Full 
teed. Enquire for Written / 
other sizes. Ex. -ofd. Guarantee G salvage. P.P. V3. Channels for all 

SPARES --_ areas. 

Condensers. 100. 

_G- 
Demonstrations 

I01 -. New Assorted daily in our Shop. 
electrolytics & PFs. AA Personal collection 
Resistances 100 - e or despatched. 
5f- Asst. sizes, watts. 
grades. 

Carr. 1 4in., 201 -, 
I 17ín., 301 -. 

TELEVISION, TAPE RECORDER & 

RADIO COMPONENTS SUPPLIED 
LINE OUTPUT TRANSFORMERS. All popular types 
available brand new, exact replacements, fully guaranteed. A 
selection which can be supplied: 
PHILIPS 1768 to 17TG100 etc., STELLA 

8617 to 1007 etc . ... ... ... ... 90f- 
EKCO 221 to 331 etc. (U25 types) .. 551 - 
FERRANTI T1001 to 11023 etc. (LI2.5 types) SS1- 

EKCO'FERRANTI (U26- Perspex types) 6216 
FERGUSON 406 to 606 etc., 67/6 306, 308 5816 

ALSO L.O.T., 

Available for 

Alba Pam 
Bush Pilot 
Cossor A.G.D. 

PHILCO 1000, 1010 etc. MARCONI 
VT157 etc. .. .. ... 6716 

Decca Regnete. 

PYE V4, V7, V14, VT17, CTMI7, etc. ... 561- O.E.C. Sobell 

HMV 1840 to 1854, 601- 1865 to 869, S8'6 H.B. Ultra 

1870, 1890, etc 6716 luvieta Murphy 

Postage & Packing for above L.O T.s 316. C.O.D. 216 extra. * Also available for all sets * 
SCAN COILS. Frame output transformers, line and frame 
oscillator trans., width /linearity cci's, sound output trans., mains 
trans., control knobs, electrolytics. Rectifiers, dual vol. controls. 
TUNER UNITS. Fireball, incremental and turret types- 
replacement service available. 10, 16, 38 Mc s. 

U.H.F. Tuners, I.F. Panels, etc. For new BBC 2 station. 
C.R.T.s -Rebuilt with new guns by long established Nat. Co. 
Guaranteed 12 months. 
MULLARD, MAZDA. BRIMAR, EM6COPE 14ín. E4 7 6 London 
MULLARD, MAZDA, BRIMAR, EMBCOPE 17ín. E4 10 0 Callers 
MULLARD, MAZDA, BRIMAR, 2lin. .. E6 10 0 , Only 
TAPE RECORDER CHANGER SPARES. Drive belts, heads, 
pulleys, motors, styli, etc., for most British and some foreign makes. 
STANDARD COMPONENTS. Resistors, Capacitors, Elec- 
trolycics, Drive Cord, Pilot Lamps, Vol. Controls, Presets, Ion 
Traps. 
SALVAGED COMPONENTS. Large selection available 
including tuner units, loudspeakers, transformers, valves, etc. 

Your enquiries invited, prices by return; or prompt despatch C.O.D. 

MANOR SUPPLIES 
64 GOLDERS MANOR DRIVE, LONDON, N.W.11 

SPE4032 (AM. EVNG) 
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D. & B. TELEVISION (WIMBLEDON) LTD. 
131 KINGSTON ROAD, SOUTH WIMBLEDON, 
LONDON, S.W.I9. 'Phone: CHErrywood 3955 

"COMPARE OUR SERVICE WITH ANY OTHER" 

For the finest service in the Country. We are open from 9 a.m. to 6 p.m. - --1 p.m. on Wednesdays. 
For any information or problems you have, call or phone, we are always pleased to help. 

Line output and Scan Coil specialists. 
EXAMPLE OF LINE OUTPUT TRANSFORMERS FROM OUR STOCKS. 

ALBA-'l:uíl. T304, T394, T4,4, 11494. T504, TR1974. TR91474 at 
'l':112 Rea .. .. .. at 
71121. T324, T424, T524, 7524FM. at 
7'331, M'l'341. T352, MT362, '1'431, T432, MT441, MT442, at 
T641, 11444. T724F'M, T744F'M. . , at 
'1'655. T909, T717 at 

BEETHOVEN-B106, 11109, B209 at 
BUSH 7'l'32, T133, TU(134A, 13fi, 1136, 711.:36, TV:üi c., 

TI't:311;0. TV4:5, TV::, T156, TV57, Tl'1:5A, M59. TI'1:39, 
'l'V62. T1c3, T166, T167. Rewind or Exchange Unit ,. at 
'1'I'ul y, 9169, Tl'1469, Rewind or Exchange Unit .. at. 

'r\ 05 .. .. .. .. .. .. at 
TV75 Rewind Only 

COSSOR -1!17A. 930, 931. 933, 934. 935. 937, 938, 93SA, 939FA, 
941), 942. 942A, 943, 944, 946 

.. 
, , at 

945, ',N5 11, 949 .. .. at 
DECCA -. IM!. 1)912/C, 14513, 14314, 11914/C, DM5, DM14. 14M17. 

444, 335, 119155 .. .. at 
IIM35. 115145, ÚM21 /C, 11M1:21, DM22 /C . .. at 

DEFIANT all Rewinds only 
DYNATRON -All early models ltewinde TV35, TV30 at. 

EKCO- TIY08, TU209, 7209 I, T221, T231, 12311", T249. 10267, 
1'(26171, 1203, 7284, 1293, T311, 1114C316, T326. T327, T330. 
1330F. 1331. 1(11337 . at 
71111272, T11272, 1344, 1344F, 1348, 1348F, 1356 , . at 
TC312, 1313, T313F, T335 , at 

EMERSON -E700, E701, E704. E708, Port O Rama, 1:707, E7110, 
1/710, 1(711, These are supplied as an exchange unit al. 

ENGLISH ELECTRIC -All these components are rind only, 
o;COiln and line output, although some we can do on exchange 

nit bawls. 
FERGUSON -45T 4541 at 

1031, 105T, 1137 1351, 142T, 143T, 145T, 990T, 9911, 9921, 
993T .. at 
994T. 993T, 996T, 997T, 998T ,, ,, ,, ,. at 

2031, 2041, 2051, 2061, 2141, 235T, 2361, 244T, 246T at 
31í5T. 307T, 31ST, 3171 ., at 

4061, 408T, 41ST, 438T, 438T, 405T, 4071 .. , at 

FERRANTI 1412, 1413, 1413E, 1414, 1414F, I4T5, 141'6, 
171(3, 171038', 1713, 17T3F, 17K4, 17194F, 17195, 178104, 
178 /(411, I7K6, 178E13, 178106, 1714, 1714F, 171'5, 1716. 
Theme are supplied as inserte only, at 
20T4Ú, 21K6, 21K111, 22K3, 24 /(4. These are rewinds or 
exchange unite. 
TIOO1, T1002, 11002/I. T1004, T1005, T1011 

.. 
at 

1111112. ', '11123, T1024, 11027 at 
G.E.C. í1T1251. 111125.2, B11252A, 1)117411, 1IT1748, BT2250, 

1172745. 11T274511, 912747, 11T47411. 1115240. 1171347, 
1115318. 1:'1'5 2143, BT5643II, BTn245. 1)10,240, ß'1",1i411. All 
these are supplied on Exchange 1 n i l 1,4,1. . - at 
1174742, 1111 156, 11T1354, 1112154, 11'1 2155, 11741 49. IIT249 at 

H.M.V. 1424. 18242, 10241), 1825, 1026. 10211A. 1027. 1.027.5. 
1.. _!1, 14290 .. .. _ _ at 
10411, 1041. 1042. 1043. 1044, 1,45. 1046. 1`47, 1,440 at 
1014:,. 101111 at 
16711. 1471. 1872. 1073, 1074. 1075, 1x76.. .. ., at 

INVICTA T l l s. '1'119, '1120 at 
1122. T126 .. .. .. .. at 
T123. T124. T125, 733. 1134 . , . , . , .. at 
237, 23781'. 437 

. 

at 
537. 2.1,. 239 . .. .. .. . ,t 
With INUI)'T.A, PAM r 1.11: spares please state serial 

sober and maker's part mul,l,er. 
KOLSTER BRANDES -All Iy pes available, tome of these are 

rewinds. 
11.11.20 P11'30. Royal retar .. .. .. at 
Q V loll. (11'20, tj l- 311 at 
1'140 .. .. ,, at 
Q \P20, O11.4í at 
FV100, P11011 I .. at 

MARCONI -- All types available, some are rewinds. 
tin series, VT(84411A, 10153 , , .. . , , , at 
1'7'153. VT155, 11156 at 
VT157, VT158, VT159, VT160 ,. ., ' .. .. at 

49/7 
75/- 
44/9 
51/9 
70/10 
57/9 
57/9 

70/- 
70/- 

I28/- 
103/9 

MASTERADIO -All types can he rewound, some can be supplied 
on our Exchange ('nit flan. 

MCMICHAEL -M14T, M17T, M171.17 ., at 
5121T. M21TIA', M22C, M23cIFC, M721, M77IIFC ., at 
All types available, earliee M, 1ela, Rewind or Exchange l'nitn. 

V270, 1280 at 
V310, V320, V350, V470 to 1540 inclusive at 
V410, V420 . .. at 
All spares available. Prices on request. A.A.E. 

PAM 008, 909, 952, 953, 958 . , , , , , , , at 
754, 764, 7115/' . at 
101, 501A, 5111F, 517, 517A, 517C, 517F, 521, 53ICA, 5111'8, 
/ ;2í1s, 5608 át 

83/- With INVICTA, PAM or I'VE spares please state serial 
041_ number and maker's part nuumher. 

PETO SCOTT -14ÁA, 11116. 170.4, T114111, 11418, T1119, 
TV1716, 7'11719, T411720. These are supplied as inserts only at 

PHILCO -111(10, 1010 .. .. .. .. .. .. at 
11119 .. . at 
11021, 1026 .. .. .. .. .. .. .. at 
1000, 19111 .. . 

191111, 1961, 1968, 2160, 2161 , , .. , , . , at 
1911251, 1907, 196751 at 
All Phil.. spares are available, some being exchange units, 

rewinds Iolrlee uuaiele). Please send S.A.E. for quota - 
t i ¡n 011 any not listed. 

72/8 
74/8 

52/8 

52/8 

88/- 

52/8 PILOT C176, T176, 0177, 1'184, TV84, C184/12, TV82,12, 
1411'87, ('187, î'V87, 1414C87 /12, 0187/12, T187/12. These 

T1supplied as inserts only at 
94. 111'97, TV97. These are supplied u laseeta only at 

95/5 IIOF, III, 117, 11107 at 
All other types available, prices on request. 

PORTADYNE All types are rewind only at 70/- 88/9 
88/9 
52/8 
89/9 
91/5 
57/9 
91/5 
91/5 

38/6 

52/6 
88 /- 

81 /- 
87/9 

78 
82Ì 1 

82/- 3 
97/6 p 

A 
57/9 
63/9 

87/8 

33/6 
91/5 
92/8 
91/5 
72/3 
47/8 
85/8 

44/- 
44/- 
63/11 

PYE 114. 114(', 14, VT4, 17, VT7 ., ., at 
.0 

52/6 1. . 1 ; s at 86 /- 
1711III., 1 '0178 C917C, C817F, 091708, CTM17F, CTM178. 
l'MT17T. (1017, 1'.6017)', CW17CF, CWI7F ,. at 68 /- 
( "í'M178, ('111709, 1'.8'170 ,. .. .. .. at 67/6 
CT51218, ('WW219, 011509' .. at 87/6 
CTM21, I'TM21CI1, t'TM21F, VT21, VT21CD at 72/6 
1200, \'200L0 .. .. at 57/9 
1110, P1110, 13005, 1300F, V3109, V310F, 1210, V21OLB, 
1220, 1230. 1410, V430, 1510, 1720, V600A at 
1700 l'/No. 782740 .. .. .. .. .. .. at 
V700 l' /No. 716374 or V700 P/No. 792643 ,. at 
V700A F /No. 78.2740 at 
V700LBA P /No, 716374 at 
V930A, V8301,BA, 1710A ., at 
TTl .. .. .. .. .. .. at 

V620A, V700D, 71011, 830D, Model 1, Model 2, Model 11, 

80!- Other ! l'ye spares quotation on request. S.A.E. please. When 
89/9 ordering l'ye spares please stale model No. and serial No. 

also state it panted or wired circuit. 
RAYMOND -All Steoils and line outputs are rewind only. 87/8 

67/8 
57/9 
91/5 
57/9 
81 /9 
64/8 
681- 
81/5 

108/9 
97/3 

102/- 
104/3 
121/8 

72/8 
42/9 
61/9 
42/9 
59/9 
59/9 
42/9 

r 

r 
r 
r 

59/9 ! 

REGENTONE -All early models rewind ,ír ,exchange unit. 
T1410 -6 (or rewind at 70/ -) ,. ,. at 114/ - 
10-4 and 1017 supplied as insert .. ,. at 38/6 

B.G.D.- UEF.I'lî1'M E. I7TME21 rewind only 
7111, 611, 610. , .. . . 

SOBELL -717, 1347.. 
T21, T211', 7211.,', 722 
Tí'0147, T17` .. .. .. 
T171,'í'1711 771 
T181, 81:34. to '24, 9C270, 80370 r , .. 

at 114/- 
at Kt- 
at 8719 
at 87/9 
at 811- 
at 88/- 

ULTRA - V814, 1 4415, 1ß17, 1915, 1917, These are exchange 
nit. at 

14 -. -, 4, 11'14 -:i3. 115 -60, 0'1750, 1121753, 11753, 1171í11, 
1117412 .. at 

W1117,/2. 11711.1. 117,E1, 121 -511, 121 -52, V21410 at 
117 -70. 117 -71, \'1 7.2, \ 17 -73, Y17-74, V17 -75 ,. at 
117 -811, 117- 1, \ 17 -"2. \ 17 -03 .. ,- at 

87/8 V19 -011, \'19 -04, V19-0;í . .. .. .. .. at 
52)8 123 -80, V23 -84 
91/5 All 8 /coils can he supplied on the above Ultra range, 

97/8 

83/8 
80/9 
60 /- 
72/8 
81/3 
70/- 

This list of line outputs is the most comprehensive and up -to -date yet published by anyone, if you do not see what you 
require, we may still hold this in our stocks, or if not we can rewind it for you ... Send S.A.E. all enquiries. and remember .. 
All goods if in stock will be despatched the same day. 

THE ABOVE LISTED ITEMS ARE BRAND NEW & SUBJECT TO 3 MONTHS GUARANTEE 

OUR STREAMLINED RE -WIND SERVICE IS NOW ONLY 7 DAYS 
Send S.A.E. for free list of valves, and quality re -built CRT's at bargain prices 

TERMS: C.W.O. or C,O,D Postage on all L,O.P.T -S and S Coils, 3' -, C.O.D., 

r 
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