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ST E P H E N s ELECTRONICS, SEND SRE FOR LisTS
24 PARTON ROAD, GUARANTEE
AYLESBURY, BUCKS. S efunded.

GUARANTEED VALVES BY THE LEADING MANUFACTURERS BY RETURN SERVICE

'
1 YEAR'S GUARANTEE ON OWN BRAND, 3 MONTHS' ON OTHERS

AZ31 50p | ECF80/2 47{p |EL803  85p|PCCB5  42ip|PY83 50p | UL41  57ip|GAR5  324p| 6EJT abp|68K7  324p|I12BE6  824p|S0PL1  77ip

AZ50 60p | ECF86  55p| EL&21  §5p| PCCBS  70p | PY88 41p | ULS4 55p | 6ARH  32ip| 6EW6  60p|6SL7GT 324p|12BHT  agip|30PLI3  80p

CBL1 80p | ECH35 674p|ELL80  75p|PCC89  6lp|PY500 £1-00 | UMB0/4  45p | 6AS5 35p | 6¥1 70p | 6SN7GT  30p(12BYT  50p 85

CBL31  86p| ECH42  66p | EM34 80p | PCC189  8lp | PZ30 80p | UY4l 40p | BASTG  80p | 6F8 40p | 68Q7 40p | 12K5 50p

CY31 35p| ECH81  51p|EM71  82ip|PCF80  5lp| QQUO2-682.10 | UYS5 3dp | 6ATS 45p | 6F6G 25p[6SR7  874p|12K7GT  36p

DAF91  41p| ECH83  40p | EM80 40p | PCF82  52ip | QQUO3-10 U25 75p | 6AUSG 29p | 6F11 32ip | 6T8 32)p|12Q7G~  25p|:

DAF96  4lp|ECH84 47ip| EM81  484p|PCF84 47ip -25 [ U26 75p | 6AUS 30p| 6F12  22ip|6U4GT 624p|128C7T  25p

DF91 45p | ECL80 EM84  37ip|PCF86  6lp|QV03-12 85p| U191  724p|6BA6  47ip|6F13 36p | 6U8 asp [128G7  85p

DF96 45p | ECL82  49p | EMsy 55p | POF200/1 81p| K19 85p | U193 4lp| 6BE 6F14 60p | 6V6GT 82ip|128H7  25p

DK91  57ip|ECL83 &7ip|EN91  32ip| PCFs01  &1p| R20 75p | Usol 85p| 6BH6  42ip | 6FI5 55p | 6X4 25p| 12807  25p

DK96  57ip|ECL86  48p | EY51 40p | PCF802  61p|8U2150A 75p| w729 55p|6BJ6  42ip| 6F1s 40p | 6X3GT 27}p [ 128K7

DLY2  87ip | ECLLRO0O EY80 45p PCF805  @5p | TT21  £2-40( Z759 21.22} [6BK7A  b50p|6F22  82ip|6X8 55p | 128L7GT

DL94  87ip 2150 | EY81 40p | PCF806  61p|TT22  £2-50| 0A2 324p | 6BLS 3bp | 6F2  7Vip|6Y6G 80p | 128N7GT

DL96 46p [ EF39  52)p|EYs3 55p | PCF808 87ip | U18/20 87ip| OA3 45p| 6BN5  42ip|6F24  674p|7Y4 80p | 128Q7

DM70  82)p | EF80 40p | EY86 40p | PCH200  70p | U20 67ip| OB2 32ip [ 6BN6 40p | 6725 75p [9BW6  48)p| 128R7

DY86/7  40p | EF83 50p| EYS7  42ip|PCLs2  Blp[U25 75p | OB3 50p |6BQ5 26p | 6F26 35p | 10C2 50p | 1487

DY802 42ip| EF85 4lp|EY88  42{p|PCL83  6lp| U286 75p | OC3 35p | 6BR7 75p | 6F28 70p ( 10D1 40p | 2001

E55L 8275 | EF86 66p | EZ35  274p| PCL8Y  Slp[Usl 45p | OD3 agip | 6BRS 95p | 6F29  324p|10D2 40p | 20L1

ESSCC  40p | EF8Y 40p | Ez40 45p | PCL85  b2ip|U37  £1-50 [ 3Q4 40p | 6BW6  82}p | 6F30 35p | 10F1 90p | 20P1

EI30L 2450 |[EF91  48)p|Ez4l 45p | PCL86  5lp| Us0 30p | 384 35p | 6BW7  89p| 6J4 47ip | 10F9 50p | 20P3

E180F  95p | EF92 S0p | EZ80  274p| PD500 21-52) | Us2 30p | 3V4 40p | 6BX6 25p | 6J5GT  30p|10F18  40p | 20P4

EABC80 52“) EF93  474p|EZ81  27ip|PFL200 74p|U76 25p | 5R4GY  85p|6BZ6  a2ip|6J7 a2p| 10L1 40p | 20P5

EAF42 EFY4  774p|EZ90 25p | PL36 84p [ U7 25p | 5U4G 30p | 6C4 30p | 6K6GT  50p| 10LD11  55p | 25C3

EBC33 55 EF95  62ip|GSI0C £5-00 | PL38 90p | U191 75p| 5UAGR  37p[6C5GT  35p| 6K7 324p|10P13  85p [ 25L6GT

EBC41 474p[EF183  66p|GY501  80p | PL81 51p | U201 35p | 5V 40p | 6CD6G  21-40 | 6K8G a0p | 1014 £1-00 | 2524G

ERCSL 82ip|EFI84  85p|GZ30  37ip|PL81A  62ip| U2s1 40p|5Y3GT  80p|6CA4  274p| 6K23 50p| 10aps  Sop | 29Z6GT

EBC%0 47{p | E280F £2-10] GZ31 30p | PL82 36p | U282 40p | 5Z3 45p | 6CAT 524p | 6K25 75p 1 7 30A5

EBFS EFS00 £1-00|GZ32  47jp| PL83 51p| U301  574p|524GT  40p|6CBC  27ip| 646GT  abp| l2AC8  37ip|30AE3

EBF83  40p|EF804 2100 | GZ33 80p | PL84 4lp | U403 50p | 6/30L2  75p | 6CD6GA £1-15 | 6L7 32ip | 12AD6  3%7ip|30C15

EBF8Y  40p|EFs1l  75p|GZ34 55p | PL500  824p| U404  87ip|6AB4  38ip|6CG7 45p | 6L18 30p| 12415 40p| 30C17 .

EB91 26p [EL34  524p|HK90  82ip|PL504  85p| UBo1  £1.00|6AF4A  47ip|6CHS 55p| 6LD20  324p|124Q5  40p|30CI8  75p(6l46  £1.50

EC53 50p| EL36  47)p | HL92 35p PL505 £1-45 [ UABCRo 52|p 6AGT  874p | 6CLS 50p | 6NTGT 359 |19aT6  psp | 30FD 850 | 61468 22374

EC86 80p | EL41 55p | HLO4 PL308  £1-00 | UBF89 SAHG 50p | 6CW4  62ip| 6P1 1oaUS 78| SOFLL  78p( o0 £

EC88 60p| EL42  57}p(KTh6 4£1: 37} PL309  £1-54 | UBC41 49p 6AT8 29p | 6CY5 a0p | 6P25  £1.05| 12AU Pl 30FL2  92ip ip

EC90 30p | EL81 50p | KT88  21-88| PLR02  86p| UCC85  46p|6AKS 30p | 6CY7 80p | 6P28 62)p|12AV6  30p[30FL13  50p| 6360  21-25

ECS2  82{p|ELS3 41p|N78 £105|PLR05  86p|UCH42  68p|6AK6  57ip|6D3 40p | 6Q7 37ip|12AV7  45p|30FL14 77ip|6939 €210

EC93 47ip | EL85 42ip | PABCSO  40p | PY33 62ip | UCH81  B4p|6AL3 42}p | 6DC6 87ip | 6R7G 35p | 12AX7 30p [ 30L1 45p | 7199 75p

ECC81 ELRG  42ip| poggiy  51p| PYSO  320p[UCLS2  Slp|6ALs 18p | 6DK6  42ip | 682 400 | 1oay7 a7ip|30L15  86B(7360  g1.gp

ECCB2/3 424p| ELW  32ip| oo 4 | Y51 41p| UCL83  61p(6AM> 25p [ 6DQSB  80p | AS4A 55D [ ot B0L17  88p|-iie o

ECCR4/5 42ip| EL9! 25p i 38| pysoo  41p| UF41/2  85p|6AMS  224p|6DS4 75p| 5347 s7ip|! 800 | 50p12  gpp| 70

ECC88 55p | EL95 35p | PCY7 4lp | PYRO1 41p| UF80/5 37ip|6AQ5 32ip | GEA8 55p | 63G7 82jp | 12BA6  32ip| 30P18 85p | 9002 324p

EBSCC  62ip| EL360 £1-15|PCCR4  46p| PYs2 35p | UF89 41p | 6AQ6 50p| 6EH7  324p| 6337  374p|12BA7  32ip|30P19  ¥5p 9003 50p

New and Budget tubes made by
under gnarantee, replacement is

CATHODE RAY TUBES

the leading manufacturers. Guaranteed for 2 years. In the event of failure

made without the usual time wasting forms.

Type New Budget | Type N;w
£ £ A30-120W/R CME2013 £10-85
MW36-20 £4:50 | AW53-80 £3-934
MW36-21 . 24.50 | AW53-88 CME2101 £8-934
o o\ AWS59-90
MW4{3-69Z CRM171
g ] AW59-91 CME2303 20-58¢
CRMI172 £6-60 £4-621 | 250" 5w CME2301
MW43-80Z CRMI173 £6-60 24-62¢ CME2302
AW43-80Z  CME1702 26-60 24624 CME2303 £29-58¢
ME1703 . 4.624 | A3O-11W CME2305
((:JME171))6 :gg :4,32: A59-13W CME2306 £13-65
: A59-16W CME2306  £13-65
CI7AA £6-60 £4-62} | 59 3w CME2305  £1260
CITAF 26-60 24-624 | A59 03wW/R 212-60
AW43-K8 CME1705 £6-60 £4-62¢ 20W/R CME2413 £13-50
AWAT-90 A65-11W CME2501  £1850
AW47-91 A47 14w £5:95 1487 | COLOUR TUBES SeTeh
A47 14W CME1901 £5-95 24-87 A56—120.‘ 22 mch £57-50
CME1902 £5-95 24-87 | AG3-11X £62-50
CME1903 £5-95 8497 | PORTABLE SET. 'rusEs
C19AH 2595 s4.87 | T8D217 :H'gg
147 18W CMEI®96  £10-27¢ 28-50 2 1
AdT-LIW CMEI%5 2888  g7.00 | AZ14W f9-16
Ad7-26W CME1905 £8-36% 2775 CME1601
A47-26W/R  CMEISI3R  £9-33} CMEL602

A discount of 10% i8 also given for the purchase of 3 or more tubes at any one time.
All types of tubes in stock. Carriage and insurance 75p anywhere in Britain.
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TRANSISTORISED UHF TUNER UNITS
NEW AND GUARANTEED FOR 3 MONTHS

Complete with Aerial 8ocket and wires for Radio and Allied TV sets

but can be used for most makes.

Continuous Tuning, £4-50; Push Button, £5-00.
SERVICE AIDS

8Switch Cleaner, 58p; Switch Cleaner with Lubricant,

624p. P. & p. 7{p per item.

55p; Freeza

PLUGS
Jack Plugs and Sockets Co-Axial Plugs
Standard Plugs 19p Belling Lee (or similar iype) 84p
8tandard Sockets 12¢p Add 2p per doz. p. & p.
LINE OUTPUT TRANSFORMERS

G.E.C. BT454 £4-75 G.E.C. 2028 2475
G.E.C. BT456 £4-75 G.E.C. 2041 24-75
G.E.C. 2010 £4-75 G.E.C. 2000 Series
G.E.C. 2013 £4-75 Philips  19TG 2475
G.EC. 2014 2475 Pye Mod. 36 2475
G.BE.C. 2018 £475 Pye Mod. 40 £475
G.E.C. 2043 £475 Thorn  800-830 2475
G.EC. 2048 24-75 '

STYLII—BRITISH MANUFACTURED
All types in stock.
8ingle Tip "8 13p Double Tip "8 33p
Single Tip ""D* 37p Double Tip “D** 47p

“8" = Bapphire “D" = Diamond

SEMICONDUCTORS BRAND u:w MANUFACIUREIS MARKINGS NO REMARKED DEVICES
CARTR'DGES ON3S8A  63p3N3704  23p AF 25p|BC118  33pBF115  25p TI843  40p
SN697  20p[SN3705  20p AFLL7 25p(BC134  58p[BF117  48p)
Inc. P.T. Ine. P.T. fne. P.7. [2N695  25p|3N4061  23p AFLIS  80p[BC1S3 P/ABFIG: 35 g;%nzs &s
SR, SN706  13p8N4062  23p|AFI24  13p BCI136 /A(BF167  25p/RECTIFIER!
Acos Ll ns s cach RONETTE cach JoN706A  13p'aNaosc  IBp|AFI%  20|BCL37  PJA|BF173  33p[INo1d — 8p
GP79 £0-63 X< / 105 8/8 90p |sN9s0  28p|SN4291  18p|AF126  20p/BC138  P/A|BF178  35p[AAl19  10p
ST o £1.05 |X3H 88 2150|106 88 9gp [SN1132  33p[RCA AF127  18p|BCl42  80p|BF179  73p/BAl02  23p
XM 88 BN1303  18p[40253  P/A[AF139  38p|BC143  P/A|BF180  35p|BA115 8p
GP91-28¢ £1-05 |y 5y 8/2 bci00  8/8 700 |sN1305  23pl40398 P/A[AF178  45p/BC147  18p|BF181  33p[BA114  13p
GPO1-38¢ £105 [axsm 858 % DC400SC 88 705 [sN1305 ggp 40458 1;/01; AFl7y ;gp BCl4s %gp BF1&d %gp BY100 gg;
f o " ! SN 1307 p|ACI07 AF180 p BC14 p|BF191 p, BY126
Suitable to replace SX3H  8/8 i) Dis 111 No614  S0p|ACIIT  GOP|AFISI  43plBCI52  18p|BF15  S8p|BY127 50
TCS SX5M D/8 } 22.10{16 D/8 £1-114  [sN3826  30p|ACI126 20p|AF186 87p|BC158 18p{BF196 43p|BZY88
GP92 2132 [SX3H D8 pCion DS sap [3N4005 PP;A AC127 gao; AFz30 430(BC169B };p BF197 ggp o (Serie 3gp
; X4N D8 £ SN 4914 A[ACI28 1 P > pBF200 P, 0AS 13p
GPY3-1 2124 i 50|pcaoosc s 89 |sN1711  25p|ACI76  2BpBAI4:  PJA|BCI7I  18p|BF224  30p|OA4T 8p
GPY4-1 2155 SN2147  73p|AC187  63p/BAI45  P/AIBCI75  28p|BF225  30p|OA70 8p
— 2180 SN2160  58p|AC1s8  38p|BAI148  23p/BC183  23p[BF257  47p|0AT7Y 9
i GOLDRING SONOTONE aN2646  58p(ACY17  28p{BAI55  P/A|BCIS4  23p|BFX29  85p|OAT1 8p
GPY5 2124 [o o 2695 SN2905  40p|ACY20  25p|BA156  P/A[BC187  28p[BFi61  P/A|OA90 8p
GP96 £1'57 |Gago 20.35° 1A b/s £1-356 |sN2926 AD140  40p|BC107 15p|BC213L  27p|BF162  P/A|0AY1 8p
9T A D/8 2205 Green  14p|ADl142 58p|BC108 15p[BCY 32 38p|BF163 25p(0A202 10p
ACOS (GBOOE £15-00¢ T o Yellow 13p|AD149 58p|BC109 15p|BCY38 23p|BFY19 23p|P/A = price
104 110 £2-09 |GB0O Super E 219-509TAHC  D/8 2205 | Orange 13p Aglﬁl gp 281%3 gp BCY70  20p m;gso gp on application
SN3053  28p|aD162 p|BC114 p|BD121  85p(BFY51 p
EX-RENTAL TV SETS 3
19 inch B.B.C2 Sets £16:50 23 inch BB.C2 sets $18:50. Add £5.00 per set for  [INS00  TOPIARIOZ  BERECIID  BpBDISS  BmBEYS2  E3p
guaranteed working order. Brand new boxed 20 Inch K.B. £55-00. Carriage £1-00. SN3702  18plAF115 25p/BC116A  88p'BDI131 98pIP346A 25p

ADD3pPERITEM FORPOST & PACKING FOR ORDERS UNDER 24 PIECES

TERMS, CASH WITH ORDER ONLY. POST & PACKING PAYABLE ON
ORDERS UP TO £6-00, AFTER THAT FREE EXCEPT C.R.T.'s.
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YOUR OWN PROFESSIONAL
SOLID STATE
GCLOSED GIRCUIT
TELEVISION
CAMERA

ONLY £70

INCLUDING LENS
AND VIDICON
TUBE

THE BASICKIT, EXCLUDING

This superb camera is for use with a standard 405 ; LENS AND TUBE,
or 625-line TV set. Giving you the opporttnity of COSTS ONLY £45.
operating your own complete professional CCTV system. ! . ‘r‘u(;_Tﬂ:LOENTSET'RUC-
Linstead supply it as a kit, so that you only need a screwdriver, T TED AND TESTED

pliers, cutters, soldering iron, a 20,000 ohms /volt multirange meter - CAMERA COSTS
and a pair of headphones, to assemble and test it. . > s ONLY £gg
Designed by the Mullard Educational Service, and shown on the BBC's "85
‘Tomorrow’s World” programme, the Linstead camera provides a co mposite
output comprising sync. pulse and picture information. An RF meodulator
is available as an optional extra where users wish to use a TV -eceiver
as a monitor. /

Free 78-page manual

We give you a superb, fully illustrated, 78-page construction and service

manual with this kit. Apart from full assembly instructions, a complete I”ilﬂ
description of basic camera principles, vidicon tube operation and circuit

diagram, this manual shows all waveforms within the circuitry. We also

supply a copy of the BBC Test Card F. Linstead Electronics, Roslyn Works, Roslyn Road,
For full details, send S.A.E. today. London, N.15. Tel: 01-802 5144.

TV’s — REBUILT
.o g1 TELEVISION TUBES

TWO YEARS GUARANTEE AlLL MODELS
STANDARD TYPES:

405/625: 19" £29-95; 23" £39-95

FREE CATALOGUE 17".....£5-00 21" .£6°50
DAILY DEMONSTRATIONS FOR PERSONAL SHOPPERS 19" . £5-50 23" .. £7-50
COMPONENTS MUST BE CLEARED 'PANORAMA’ & 'RIMGUARD' TYPES: |
Trgnsistor Radio Cases: 25p | Knobs: 100,000 to clear. Brand L] . n .
;uch Enze 9*3;( 6{-'2x Jg- Poth IS;;. :le‘g- Ing u;sortezds radio and rlv 19" £7-00 23"....... £9-00
peakers: P Q ran nobs. p. Post .
new. Post I5p Radios €3.95 8 Transistor LW/ TWIN PANEL or BONDED FACE TYPES:
VHF/FM Tuners 95p. B88-108 | MW. Free Case, Battery. Post I5p.
lranegslstcnkes EEC85 valve (extra). PPersoanIGTrunsistor MW. £2-95, 1mon £7-50 23" ... £10-00
e ot 15p, oneeormWL AT WL 4020 430
BSR R/P Mot 95 Brand .
new. 200/250\? oP':)sst 20; ren COLOUR TUBES:
;&)ecz.ssésn FTupe réotors £1-95. TV TUBES REBUILT Any type rebuilt—please advise type No. for quotation.
/ . Famous German manu-

facturer. Post 20p. GUARANTEED 2 YEARS Carriage & Insurance: 75p extra for standard tubes; £1:50 extra
Transistor Gang Condensers: . o
20p. Miniature AM. Post (ree. rimguard and twin panel types.

X‘r:c::.i‘;" G:;g Clonﬁ)ens;rs: 3|gp
! or on p. Post 10p. .

Transistors 15p zach. Post free. * Complefe new gun {I”ed to every tube.
AR, Bl R :

Valve ELL80 50p.’ Only's:ock in * TWO years guaranfee.

h & * - . - -
E&:‘,i::;f(:’;”‘&ls\ffsg'?gﬂ002'.2& . Y isos v Trade enquiries invited.
gg/gl\gvgo;glxzegslllg&él Soon1 r{“Eelg '2‘:-. :3:;' :IZ-as& 9" £3:95: Y 14 years’ experience in tube rebuilding.
eriql -
ment fitting, Post 20p. Exchange Bowls carr. 55p.
N.G.T. ELECTRONICS LTD.,
TEAK HI-FI STEREO CABINETS £14.95 (NU-GUN TELETUBES)
B'rq'nd new 44 Cwnde x I£6" d?/?lml’l(.E GST'(‘J.C'I‘(:{'A;ETQS A superb piece 22 A I s N R d
o urmture arriage
nerley Station Koad,
DUKE & CO. (LONDON) LTD. London, S.E.20
621/3 ROMFORD ROAD, MANOR PARK, E12
Phone 01-478 6001-2-3 Stamp for Free List Telephone: 01-778 9178
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REBUILT AND NEW TUBES—TWO YEARS GUARANTEE
REBUILT ‘ BRAND NEW A FEW SAMPLE TYPES, REMEMBER WE STOCK EVERY -
~N
CMEIT02, AW43-80, CRMI73, MW43-80, MW43-69%,
17" @ £5-95 £6-50 CRMI72Y, AW43.88, AWA43.89, CMEI705, CMEI703, CITAF, 2 E
, etc. S
CMEI903, CME 1902, CME{901, AWA7-90, AW47-91, Ad7-14w, | B
19" @ £5-95 £7-95 CI9AH, CI9AF, CI9A. 3 3 ;
n
2" @ £7-95 | £9-90 | grijigpe e cwanomanes |00
b o
23" @ £7-95 £10-80 CME2303, CME2301, AW59-90, AWS59.91. =- .,..;, E
COLOUR TUBES ALL PRICES ARE NETT *NEW ONLY. NO REBUILDS = °
IN STOCK. 1506 prv—— g
:',‘,',,cﬁzﬂfo" PN 19" il } ON APPLICATION 23" A;‘,','7:|3w } ON APPLICATION ;‘;
EVERY TUBE IN STOCK INCLUDING 12”, 16" PORTABLES, PANORAMA & RIMGUARDS. TERMS: CASH WITH =
ORDER. CARRIAGE ANYWHERE IN GT.'BRITAIN 65p per Tube

RADIO AND TELEVISION VALVES SMALL SELECTION

British made valves normally supplied. EVERY TYPE IN STOCK . ’

DY86/7 EY86/7 PCLB6 'Y s

DY802 £280 PD500 8 8 " n n

e H R e

EBC90 GZ34 PLBI = W W LINE OUTPUT

g o«

ccal Pcss ris: p—) = W TRANSFORMERS

e rom  onm G g 3 ALL MAKES SUPPLIED

ECH8I PCC88 PL508 -}

ECHB4 PCCay PLS09 0 o L.O.P.T.'s ONLY AVAILABLE

Ecten Pecac: el = o FROM LONDON DEPOT

ECLB4 PCF86 PY8OI w

ECL86 45574 PYe2 E E EXCHANGE UNITs AND

EF8S PCFa02 PY500 Ll

EF86 PCF805 UABCE0 == O o NEW REPLACEMENTS

EF89 PCF806 UCHS| ®

EFi83 PCF808 ucLs2 — s

Erisd reLe2 ucLss =< > -In EVERY MAKE SUPPLIED

EL34 PCLS ULs4 .

ELH PCLB; et > q. 3 (EXCEPT MURPHY OIL-FILLED)
ALL MAZDA/BRIMAR TYPES IN STOCK.

REWIND SERVICE FOR
L O O TS G D s OBSOLETE MODELS

PRICES EXCEPT FOR NETT ITEMS, C.O.D., OR TUBES

All orders must exceed £5-00 in value otherwise postage and packing

e Wpuya? P M Sompor mt B S ERAME QUTPUT, SOUND OUTPUT AND
Components, tramitors, ncluaing HUGE “VALVE ‘EQUIVALENTS MAINS TRANSFORMERS REWOUND

LIST. 15p in loose stamps, please.

REMEMBER . . . We are the Service department Wholesalers and zi'oply only the Service
Engineers’ requirements and can therefore carry large stocks, and also we know and under-
stand your problems regarding getting the right spares QUICKLY and the RIGHT PRICE.
HOT-LINE ORDERS: LONDON 07-567 5400-2971.01-579-3582. SOMERSET 045-84-2597

4 &5 THE BROADWAY, HANWELL, LONDON, W.7
Telephones: 01-567 5400  01-567 2971  01-579 3582
42 WEST END, STREET, SOMERSET 045-84 2597
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WILLOW VALE ELECTRONICS

LIMITED
The Service Department Wholesalers

Compare our prices
e.g. NEW 19" C.R.T's . .. OUR PRICE £7-95 Plus 65p carriage

Please note: Components are sold in packs, quantities per pack | SUB-MINIATURE RADIO/TV GLASS
are shown under each heading. Prices are per piece of each ELECTROLYTICS (5's) FUS
value, I mifd 18v. £0-09 | amp, | 5 amp, 2 amp, 3 amp.
2mfd 18v., £0-09 Per dozen £0-15
TUBULAR CAPACITORS BIAS ELECTROLYTICS (5's) 4mfd 18v. £0-09
(S's) 25mfd 25v. £0-07 | 5mfd 18v. £0-09
-001 400v. £0-04 || 50mfd 25v. £0-08 || 8mfd 18v. £0-09
-0022 600v. £0-04 | 100mfd 25v. £0-10 § 10mfd 18v. £0-09 MAINS FUSES
‘0033 600/1500v. £0-04 | 250mfd 25v. £0-15 | 16mfd 18v. £0-09 2amp, 3 amp, 5 amp, 13.amp.
<0047 600/1500v. £0-04 | 500mfd 25v. £0:19 | 25mfd 18v. £0-09 Per dozen £0-25
-0l 400v. £0-04 | 1000mfd 12v. £0-30 | 32mfd 18v. £0-09
<022 600v. £0-05 | 1000mfd 30v. £0-30 | 50mfd I8v. £0-09
033 600v. £0-05 § 2000mfd 25v. £0-35 | 100mfd |8v. £0-09
-047 600v. £0-05 | 2500mfd 30v. £0-45 § 200mfd 18v. £0-09 TERMINAL STRIPS
-l 600v. £0-05 | 3000mfd 30v. £0-47 2 amp £0-12
22 600v, £0-10 | 5000mfd 30v. £0-55 | THERMISTORS (5's) 5 amp. £0-14
-47 600v. £0-14 | 25mfd 50v. £0-08 | Miniature £0-08 15 amp £0-29
‘01 1000v. £0-06 | 50mfd 50v. £0-10 | THI £0-13
022 1000v. £0-06 | 100mfd 50v. £0-13
-047 1000v. £0-09 | 250mfd 50v, £0-18
N 1000v. £0-09 | 500mfd 50v. £0-24 | RECTIFIERS CARBON FILM RESISTORS
22 1000v. £0-14 | 2000mfd 50v. £0-47 | Silicon Mains (5's). 1 watt, | watt and 2 watt.
-47 1000v. £0-19 || 2500mfd 50v. £0-55 | Westinghouse SIOAR2 £0-33 The followmg values are packed in
001 1500v. £0-08 BY127 Mullard £0-26 cartons of six of each value.
BY327 £0-25 10 ohm 12K 150K
SMOOTHING 2, 1-5K 180K
WIRE-WOUND RESISTORS |  ELECTROLYTICS 5 . 1-8K 220K
(5's) Wire ended, 450v. working. CONTACT COOLED FULL 18 . 22K 270K
10 watt rating, suitable for mains | Imfd £0-07] WAVE 2 2-7K 330K
dropper sections. 2mid £0-08 § 75ma £0-60 27 " 3-3K 390K
] Ohm £0-09 | 4mfd £0-11 1 100ma £0-70 33, 3:9K 430K
10 Ohms £0-09 | 8mfd £0-13 1 150ma £0-86 9 43K 470K
13 . £0-09 | 16mfd £0-16 4, 47K 560K
25 . £0-09 | 32mfd £0-23 a7 . 5-6K 680K
33 " £0-09 | 50mfd £0-25 1 cO-AXIAL PLUGS 56 ., 68K 820K
50 . £0-09 | 8/8mfd £0-19 ¥ Bakelite top £0-04 8 . 82K M
87 . £0-09 | 8/16mfd £0-25 | Egen metal £0-08 82 . 10K 1-2M
100 . £0-09 | 16/16mid £0-26 | Single point (car radio)  £0-10 100 . 12K 1-5M
150 . £0-09 | 16/32mfd £0-27 120 . 15K 1-8M
n0 " £0.09 ggggmj 027 150 . 18K 22M
33 " £0-09 ) SLIDER PRE-SETS (3's 180 22K 27M
i " £0.09 | 50/50/50mfd £052 | TI° SED 20 7K 33M
ko &g B2 (2 : & O
y " 3 2:2 Me £0-08 33 " 3M
47K . 2009 | o Dborg ELECTROLYTICS 63 & 3% 4K 47M
i mon f
. 200/200mfd £0-85| JACK PLUGS " i
PULSE CERAMICS (5's) 12KV | 200/200/100mfd £0-95 | Chrome standard £0-20 560, 68K 8-2M
100pf 22pf £0-06 | 500/400/32mfd £0-95 | Standard £0-15 680 82K oM
120pf 47pf £0-06 1 100/300/100/16 £0:95 | 3-5mm. metal £0-15 820 100K 12M
180pf 68pf £0-06 100/400/32mfd £0-95 1K " 120K I5M
250pf £0-06 100/400/64/16 £1-07 All the above values are available in
Tubular type for use in Scan DIN PLUGS (2's) both 3 watt, | wattand 2 watt versions.
correction circuits and Line Ty H £0-10 *Special for Philips TV’s:
Outputs. SKELETON PRE-SETS (5's) 5. P'n ol 8-2M 2-watt, 23p per pack.
SSE Vertical 288; So‘::lkets £0-06 Price 3 watt -10, | watt -13, 2 watt 23
CERAMICS (6's) 100K - £0-07
500pf 22pf £0-03 § 250K 0 £0-07 | DOUBLE DIODE RECTIFIERS | VOLUME CONTROLS
680pf 47pf £0-03 § 500K oo £0-07 (5's) Standard spindle with flat.
820pf 68pf £0-03 | meg " £0-07 | Bush/Murphy/BRC, etc. Double pole switch £0-25
1000pf 100pf £0-03 f 2 meg 0 £0-07 | Line/frame timebases etc. Without switch £0-19
1500pf 120pf £0-03 | 500K Horizontal £0-07 1 3 leg £0-31 {One per pack)
3000pf 180pf £0-03 | 680V 0 £0-07 | 4 feg £0-31 || 5K, 10K, 25K, SOK 100K, 250K, 500K,
5000pf £0-03 ] | meg @ £0-07 | 5 leg £0-31 | | meg, 2 meg.
MOBILE STORES VANS IN LONDON, WEST COUNTRY, WALES AND SCOTLAND
RECORD PLAYER CARTRIDGES SERVISOL AND ELECTROLUBE
ACOS: GP67/2g. High gain general purpose Mono £0-83 PRODUCTS (Nett trade)
GP91/SC. Stereo-compatible replacement £1-10 | Servisol aerosol can £0-63 nett REPLACEMENT
GP91/3SC. High gain version of above £1-10 | Electrolube 2AX aerosol £0-70 nett STYLI
GP94/1SS. Stereo cartridge £1-89 | Servisol Freezit £0-47 nett Tcs £0-23
GENERAL PURPOSE REPLACEMENT FOR TC8's etc. Electrolube No. | Snorkel £0-90 nett GC8 £0-23
High gain, plenty of output (Jap.) £0-99 | Electrolube 2GX Grease £0-42 nett
Stereo version £1-89 | Servisol Aero-Clene for tape heads £0-53 nett
Servisol Aero-Duster £0-53 nett
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LAWSON BRAND NEW TELEVISION TUBES

Gun Jigging, together with Ultra Hard R.F. High Yacuum Techniques.

SPECIFICATION: The Lawson range of new television tubes are designed to give superb
performance, coupled with maximum reliability and very long life. All tubes are the products of
Britain’s major C.R.T. manufacturers, and each tube is an exact replacement. Tubes are produced
to the original specifications but incorporate the very latest design improvements such as: High
Brightness Maximum Contrast Silver Activated Screens, Micro-Fine Aluminising, Precision Aligned

I DIRECT REPLACEMENTS FOR MULLARD-MAZDA BRIMAR GEC, ETC.

A2l-11W (P} | AW47-91 (M) | CI9/AK (M) | CMEI902 (M) | 173K (M)
A28-14W (P) | MW43-64(M) | C2I1/IA (M) | CME1903 (M) | 2I2K (M)
A31-18W (P} | MWwW43.69(M) | C21/7A (M) | CME1905 (M) | 7205A (M)
A47-11W (P} | MW43.80(M) | C21/AA (M) | CMEI906 (T) | 7405A (M)
A47-13W (T) | Mws220(M) | C21/AF (M) | CMEI908 (M) | 7406A (M)
A47-14W (M) | Mws3/go(M) | C21/KM (M) | CME2101 (M) | 7502A (M)
A47-17W (P) | Aw47-97 (M) | C21/sM (M) | CME2104 (M) | 7303A (M)
A47-18W (P) | AWS53-80 (M) [ C23/7A (M) | CME2301 (M) | 7504A (M)
A47-26W (P) | Aws3.88 (M) | C23/10 (M) | CME2302 (M) | 7601A (M)
AS9-11W (P) | Aws3-89 (M) | C23/AK (M) | CME2303 (M) | 7701A (M)
AS59-12W (P) | AWS59-90 (M) | CMELIOI (Py | CME2305 (P) | CRMI2I (M)
AS59-13W (T) | AWS59-91 (M) | CMEI20I (P} | CME2306 (T) | MWY3I-74(M)
AS9-14W (T) | CI7/IA (M CME|402 (M) | CME2308 (M) | AS50-120W/R
A59-15w (M) | CI7/5A (M) | CMEIe0l (P) | CRMI72 (M) P
A59-l4W (T) | CI17/7A (M) | CMEI602 (P) | CRMI73 (M)
AW36-80 (M) | CI7/JAA (M) | CMEI702 (M) | CRM2I2 (M)
AW43.80 (M} | CI7Z/AF (M) | CMEI703 (M) | CRM2I1 (M)
AW43.88 (M) | CI7Z/FM (M) | CMEI705 (M) | 23sP4 (M)
AW43.89 (M) | CI7/5M (M) | CMEI706 (M) | 171K (M)
AW47190(M) | CI9/I0AP (T) | CMEI90I (M) | 172K (M)

EARS’ AN
LAWSON TUBES 2 FULL TUBE FITTING

18 CHURCHDOWN ROAD, INSTRUCTIONS

Tub hed d f ord
MALVERN, WORCS. b;‘k;J.?{:g‘ii"Z:‘léfn,‘;oa%’o‘l goods
Malvern 2100 ::ﬁl"}g“?:n‘too ong for customers

REBUILT TUBES

LAWSON

‘““RED LABEL’ CRTS are

particularly useful where cost is a vital factor, such

as in older sets

or rental use. Lawson ‘‘Red Label’’

CRTS are completely rebuilt from selected glass,
are direct replacements and guaranteed for two

years.
Brand Red
New Label | Carr.
|__Tubes | Rebuilt | Ins:
17 M) |_£6-25 | £4:97 | 12719
19” M) L_£7:25 | £525 | 62p
21” (M) | _£8:50 | £6-95
23 M) | £9-75 | £725

19” Twin Panel (T) |_£10-25 | N.A. | 55 .23
23” Twin Panel (T) | _£15-50 | N.A. 75p

19” Panorama
20” Panorama
23” Panorama
16” Panorama

(P) |_£9-38 | £6.95 |
(P) [_£10-50 | £7-50_ J
(P) [fI95 | £875

(P) L_£8:30 |

and TV Courses
1~ 9er A
,%/7 a \‘ 1B5 26| DF91

also gives details of range of certificate
and other branches of engineering, together extra. Office address, no callers.
with particulars of our remarkable terms of
Satisfaction or refund of fee

publication. It may well prove to be the

{Incorp. National Inst. of Engi ing)

Learn at home... NEW VALVES'

First Class Radio Guaranteed and Tested
24-HOUR SERVICE

. ‘14 EF86 -30{PCL85 -40

/f~ 185 -21|DF96 -85 EF89 -24|PCL86  -38

/ 1T4 ‘14| DK91 -28| EF91 ‘121PFL200 -88

\ ’ 384 *26{DK92 40| EF183 -28[PL36 47

G/ 3v4 37| DK96 -38( EF184 -20|PL81 45

. 5Y3GT -2?|DL92 28| EL33 -84|PL82 30
\\ 6/30L2 -56|DL94 -87| EL37 ~75/PL83 E ]

\ ~ AQS 24! DL96 -88| EL84 -22 PL84 -80

6BW7  -55|DY86  -24|EY51  -84/PL500 -6

6F1 -80|DY87 ‘24| EY86 -30|PL504 63

After brief, intensely interesting study— 232 :gg Ezg‘&, .'3 ﬁ%gg :gé §§§§ .ﬁ
undertaken at home in your- spare time— g:lNggT 28| EB91 10} KT61 -54|PY 800 88
: TN T -20|EBC33 -38FKT66 *80/PY801 -38

YOU can secure a recognised qyahhcallon 30015 -60|EBF89  -28[N7s 88| R19 .30
or extend your knowledge of Radio and T.V 30C18 -82|ECCS81 ‘18 PCR6 -47|U25 -84
Let us show you how. 30F5 -67([ECC82  -19{PC88  -47(U26 58
30FL1 60/ ECC83 -22|PCY7 -88|U191 59

FREE GUIDE 30FL14 -69|ECC85  -85|PC800 -32|U251 -68
Free Guide contains 120 pages of ggﬂ; -58|ECF80  -27]|PCC84  -30|U329 -68
information of the greatest importance to 30P4 123 %8‘,;?,?, I§? mfgg 12,? gggg: Za
both the amateur and the man employed 333?19 -60|ECH81  -27 28{UCHS1  -30
B [P PLY -80| ECL80 -81)PCF86 ‘44/UCL82 338
in t_he ra_dlo industry. Chambers Colleg_e 30PLI3 77|ECL82  -30[PCF801 -30|UCLS3 -9
provides first rate postal courses for Radio 30PL14 -85{ECLS6 -3B|IPCR802 -43|UF89 29
Amateurs’ Exam., R.T.E.B. Servicing Cert., gAFm 21 E11:39 861PCF805 62, ULS4 -81
C. & C. Telacoms., AM.S.E. (Elec.). Guide Dates  Molhras  m|rclez  aeluves 28

N N o N Postage on 1 valve 5p, on 2 lves 3
courses in Radio/TV Servicing. Electronics extra. Any parcel Lnl:umd J::ﬂ‘:'ﬁam’ lnp'.g:;sﬁl;;

Write now for your copy of this valuable G ERALD B ERNARD
turning point in your career.

e T D G e rrrer 83, OSBALDESTON ROAD.
CHAMBERS COLLEGE STOKE NEWINGTON,
(Dept. 844V) Aldermaston Court, Reading. RG7 4PF LON DON’ N. 1 6

UH.F. TV AERIALS

Suftable for Colour and Monochrome Reception

AN All U.H.F. aerials
now fitted with tilt-

ing bracket and 4
element reflector.

LOFT MOUNTING ARRAYS. 7
element £2-25. 11 element £2-75.
14 element £3-25. 18 element £3-75.
WALL MOUNTING o/w WALL
ARM AND BRACKET. 7 element
£3-25. 11 element £3-75. 14 ele-
ment £4-25. 18 element £4-75. CHIMNEY
MOUNTING ARRAYS o/w MAST AND LASH-
ING KIT. 7 element £4. 11 element £4-50. 14
element £4-75. 18 element £5-25. MAST MOUNT-

G arrays only 7 element £2-25. 11 element
£2-75. 14 element £3-25. 18 element £3-75. Com-
plete assembly instructions with every aerial.
LOW LOSS coaxial cable 9p yd. KING TELE-
BOOSTERS from £3:75. LABGEAR all band
V.H.F.-U.H.F.-F.M. radic mains operated pre-
amps £7-50. State clearly channel number
required on all orders. P.p. on all aerfals 50p.
Accs. 15p.- C.W.0. Min. C.0.D. charge 25p.

BBC-ITV-FM AERIALS
BBC (band 1) Wall 8/D £2. LOFT Inverted ‘T'
£1-25. EXTERNAL ‘H' array only £3. ITV
(band 8) 5 element loft array £2-50, 7 element £3.
COMBINED BBC-ITV loft 1+ 6 £2-75. 1+7 £3-50.
WALL AND CHIMNEY UNITS ALSO AVAIL-
ABLE. Pre-amps from £3-75. COMBINED U.H.F.-
V.H.F. aerials 1+5+9 £4. 1+5+14 £4-50,
1+7+14 £5. FM RADIO loft 8/D £1. 3 element
£3+25. 4 element £3-50. Standard coaxial plugs
9p. Coaxial cable 5p yd. Outlet box 30p. P.p.
all aerialg 50p. Accs. 30p. C.W.0. Min. C.0.D.
charge 25p. Send 56p for fully illustrated lists.

CALLERS WELCOMED
OPEN ALL DAY SATURDAY

K.V.A. ELECTRONICS

40-41 Monarch Parade
London Road, Mitcham, Surrey
01-648 4884
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NEW LINE
OUTPUT

TRANSFORMERS

ALBA 655, 656,717, 721 £3-75, 890-895, 1090, 1135, 1195, 1235, 1395, 1435 £5-00.

ARGOSY. 17K10. 17K11, 17K12, 17K14, 19K17. 17K43 £4.00.

BAIRD. All models price £5-80. From model 600 quote part no. normally found on TX base plate.

BUSH TV53 to TUGE9 £2:00. TVI1 to TV139 £4-75. (From Model TV123 an alternative Square Tag Panel was fitted on Main Bobbin,
please state if required.) TV141 to TV176 please state part number £4-50. TV75 to TV86 14:75 (except TV80).

COSSOR 904 to 957 Rewind £4-50. CT1700U to CT2378A £5-00.

DECCA DM1, DM3C (90°), DM4C (70°), DR1, DR2, DR121 £4-50. DR95, DR100. DR101. DR202, DR303. DR404. DR505. DR606
£4.50.

DEFIANT 7P20 to 7609. Prices on request,

DYNATRON TV30, TV35, TV36, TV37, TV38, TV39, TV40, TV41, etc. £4-00.

EKCO T231. 7284, TC267, T283. T293. T311, T326, T327. T330, TMB272, T344, T344F, T345, TP347, T348, T348F, TC347, TC349,
TC366. 7368, T370. TC369.T371, T372, TP373, TC374. T377A, T393, T394, 433, 434, 435, 436, 437 all at £4-00. 503, 504, 505
506 £4-75.

FERGUSON 306T, 308T. 406T, 408T, 416, 436, 438, 506. 508, 516, 518, 536, 546, 604, 606, 608, 616. 619, 636, 646, 648, 725, 726,
727, 3600, 3601, 3602. 3604, 3611, 3612, 3614, 3617, 3618, 3619, 3620, 3621, 3622. 3623, 3624, 3625, 3626, 3627, 3629
£4-00. Jelly Pots. please state colour: red, black or white,

FERRANTI T1001. T1002. T1002/1. T1004, T1005. T1023, T1024, T1027, T1027F, TP1026, T1071, T1072, T1121, TC1122, TC1124,
T1125, TC1126 £4:00. 1154, 1155 £4-75.

G.E.C. BT302, BT342 £3-50. BT454DST-456DST. 2012, 2013, 2014, 2012, 2000DS, 2001DS, 2002DS £4-50.

H.M.V. 1865, 1869, 1870, 1872, 1874, 1876. 1890, 1892, 1894, 1896. All models to 2645 £4-00.

KB OV30, NF70. NV40, PV40, QV10, QV30. RV10, RV20. RV30, PVP20 £4-50. Featherlight £4-50. Chassis No. VC1-VC2-VC3-VC4

£4-50.

MASTERADIO 4013 DST, D500 DST, D507 DST £4-50.

MARCONI VT153. VT155, VT166, VT157, VT159, VT161, VT163, VT165, VT170, 4611. 4800, 4801, 4803, 4615 £4-00.

MURPHY V310 to 929 £4-75.

PAM 600S to 5106 £4-00.

PETO SCOTT. Prices on request.

PHILCO 1019, 1020, 2021 £4-13. 1029, 1030. 1035. 1036, 1040, 1050, 1060 £4-13.

PHILIPS 117G190 to 247301 £5-00. 1768U to 2196U. Rewind £4-75 (old unit required)

PILOT PT450, 452, 455, 650, PT651, P60A, P61 £4-00.

PYE V200. V400. 200LB. 210, 220. 300F. 300S. 310, 210S, 410, 510, 530. 600, 620, 630, 700 Aor D, 710 A or D, 830 A or D or LBA
£4.00. 11U Series. 11U-P/NQO, AL21003. 21F 1o 61. Part Nos must be given when ordering Pye LOPTS £4-00.

REGENTONE 197-198, 298, TV402, TV401, TV501, TV502 £4-50. 10-4-10-6 10-21 17-18,10-12, 191-192 £4-00.

R.G.D. 626, 627, 628, 726, RV202, RV302 £4-50. 519-619-620-621C, 723 £4-00.

SOBELL 1000DS, 1002DS. 1005DS, 1010DST. 1012, 1013, 1014, 1018, 1019, 1020, 1021, 1032. 1033, 1038. 1039 £4-50.

STELLA T1011U to 2149A £5-00.

ULTRA 1770,2170,1772.1782,2172,1771.2171,1775, 2175, 1774, 2174, 1773, 2137, 1980c. 1984c¢. 100c, 200c. 2380, 2384, 1984,
1985, 1986, 1980, 1980a, 1780, 2180, 2181, 2183, 2182, 1871, 1783, 6600. 6625, 6626, 6628, 6632, 6642 etc. £4-00.

We can rewind most LOPT £4-75.

Post and Packing 26p. C.0.D. 30p extra.

LINE OUTPUT TRANSFORMER INSERTS ONLY

BUSH TV92-TV93, TV94-TV95-TVI6-TVI7, TVI8, TV100, TV101, TV103.TV104, TV105, TV106, TV108, TV109, TV110, TV113,TV116,
TV115R, TV115¢, 123, 125, 128 £2-75. Complete with heater windings. TV75, TV85 £2-75.
DECCA DR95, DR101, DR202, DR303, DR404. DR505, DR606 £2-75.

RETURN OF POST SERVICE ON ALL STOCK ITEMS

CALLERS WELCOME. But to avoid disappointment please phone to check that the items you require are in stock.

All new components inserts are guaranteed for three months from the date of invoice subject to the breakdown being due to faulty
manufacture or materials. $.A.E. all enquiries.

Dept. ‘‘R”’ D.&B. TELEVISION (WIMBLEDON) LTD.
80 MERTON HIGH STREET, S.W.19 01-540 3513

3955
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BROKEN BANDWAGON

Only a few years ago certain sections of the electronics
industry were rubbing their corporate hands together
as the sight of an apparently new Eldorado ascended
over the skyline. Heralding the new prosperity was the
growing demand for semiconductors in general and
i.c.s in particular. Unfortunately this has now turned

. out to be the old, old story of enthusiasm clouding

commercial judgement, with too many companies
throughout the world setting up far too much produc-
tion capacity for a market which for a fleeting moment
seemed to be inexhaustible but which vanished into
thin air like a Will 0" the Wisp.

The hard fact is that the industry has vastly over-
produced for customers who just aren’t there. The
result of this can be seen in the catastrophic fall in
the prices of semiconductor devices—standard i.c.s
particularly—to a level such that the UK division of
GEC for example say that it costs them more for raw
materials alone than the price at which they can sell a
device | The gravity of the situation is underlined by
the decision of GEC to withdraw from the market in
standard mass-produced i.c.s and to close down two
of its semiconductor plants, while last year Mullard
report that they lost £1-4 million on integrated circuits.

A graphic illustration of the state of the market can
be seen from the way in which the price ievel of
dual-quad gates fell from £3 in 1967 to 75p in 1968-9
to around 30p at the end of 1969 and to 5p in 1970
(in the UK) and only 3p in the USA! This amounts to
dumping. In the first quarter of this year the price of
standard TTL-logic i.c.s fell by 50% while over the
last 18 months prices in some cases have dropped to
a tenth of their previous levels. We've seen all this
happen before in other fields of course, with too
many companies jumping on the bandwagon of a
newly developing market. But the consequences are
serious for the future development of the electronics
industry.

Television is only a small part of the world of
electronics and is at the moment shielded from the
cold economic winds howling throughout the industry
as a whole. But from our own experience of the ups
and downs over the years we can perhaps be allowed
to say that the present situation should never have got
to its present out-of-hand condition: something must
be done to restore sanity and rationalisation to the
industry.

W. N. STEVENS, Editor

THIS MONTH
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CHANCELLOR’S GREEN LIGHT

The recent mini-budget certainly came at the right
time so far as the TV trade is concerned—just as the
rise in colour set deliveries was beginning to level out
and the decline in monochrome set deliveries was lead-
ing to talk of redundancies and short-time working.
There had in June, however, just before the budget,
been a slight upturn again in colour set deliveries at
47,000 for the month. Now all seems plain sailing,
with the 189, cut in purchase tax from 3629 to 30%
and the abolition of HP, rental and credit agreement
controls. Dealers should be wearing smiles on their
faces, but possibly not just yet: there is reputed to be
£250 million worth of tax-paid goods in the electrical
shops, and there is no rebate on stocks held. We
imagine, however, that the growing interest in colour
and the easier terms will soon get us back to the set
shortage condition again.

TROUBLES IN THE IC FIELD

The cheer on the domestic front is not reflected else-
where though. GEC’s decision to stop making stand-
ard i.c.s emphasises the extraordinary mess that has
developed in the semiconductor field, with the present
prices of many standard i.c.s not even covering the
cost of the raw materials used. Figures given in the
House of Commons by Mr. B. Harrison M.P. of the
fall in the price quoted for a standard quad-gate i.c.
illustrate the situation: in 1967 these were quoted at
£3 each: by 1968/9 the prics had dropped to 15/-
while in December 1969 the price was 5/6d; at the
end of 1970 prices of 1/- in the UK and 74d in the
US were being quoted. The market collapsed follow-
ing cutbacks in the US space and defence programmes,
but even so there seem to have been too many firms
trying to get on to a bandwaggon that just wasn't big
enough. It is sad on this side of the Atlantic to reflect
that while the UK was in the forefront of the early
development of radio, the thermionic valve, radar,
television and the electronic computer we have never
really been in the picture at all with the technology
that produced the most far-reaching revolution in
electronics of all, semiconductor technology. One
wonders whether we are destined now to take a per-
petual back seat.

SENDING DIAGRAMS OVER THE PHONE

RCA Global Communications Inc. have introduced a
new system, called the Videovoice, to enable diagrams,
charts, etc. to be transmitted cver ordinary voice-
frequency telephone lines. In addition to the tele-
phone itself each end of the link has a TV camera,
monitor and control unit. The document to be trans-
mitted is viewed by the camera and can be displayed

for several minutes or a new view can be transmitted
at 30 second intervals. A single frame from a moving
scene can be sent by Operation of a freeze button.
Conversation is discontinued while the picture is being
transmitted but if duplex working is used discussion
and picture exchange can take place simultaneously.
The picture is stored by an RCA silicon-target storage
tube which enables it to be scanned at a relatively
slow speed: in this way it is possible to transmit pic-
ture information within a bandwidth 0.001 of that
required for normal TV,

'SCOPE BANDWIDTH EXTENDED

We can now it seems think of 'scope bandwidths ex-
tending into the GHz range! This is the achievement
of two Philips’ engineers, C. Loty and G. Clement,
who by mounting a channel-plate electron multiplier
just behind the phosphor screen of the tube have
obtained bandwidths of 2 and 3-3GHz at deflection
sensitivities of 20mm/V and Smm/V respectively.
The channel plate (see Teletopics, April 1971) ampli-
fies the beam current so that the potential across the
tube can be substantially reduced—to about 400V—-
thereby much increasing the deflection sensitivity
while still giving sufficient trace brightness. A travel-
ling-wave deflection system is used consisting of an
open helix which is wrapped around the axis of the
gun current.

SET AND TRADE NEWS

On the import side Telefunken have reduced the price
of their colour sets and Hitachi the price of their
monochrome portable, in both cases by about 109%.
We've noticed considerable price cutting of imported
set prices in the shops. Teleton have dintroduced a
“go-anywhere” 12in. dual-standard portable, the
TA12DU, which can be operated from a 12V battery
or the mains. The weight is 20ib and the recom-
mended price £89-75.

Maggs of Bristol are importing a 26in. colour model
from Finland. This is available to the trade with dis-
counts. The set features two loudspeakers, tone and
tint controls and a varicap tuner. It is on sale to the
public at their branches in Bristol and South Wales
at £375 which includes the first year’s service free—
this they say is worth £20.

SGS have introduced three new i.c.s for tie sound
sections of TV receivers. Most noteworthy is the
TBA631 which in addition to carrying out the usual
intercarrier sound channel functions also incorporates
a driver and audio power output stage. The output
is 2:6-3W into 1612, depending on the distortion level.
The TBAS581 and TBAS91 are intercarrier sound i.c.s,



the former suitable for driving a class AB comple-
mentary power output stage and the latter for driving
high-voltage class A transistors or valves.

The latest BREMA set delivery figures give the first
six months’ totals for the year: 278,000 colour sets
and 666,000 monochrome. In comparison with the
first six months of 1970, colour deliveries are up 46 %,
and monochrome deliveries down 16%,.

IMPROVING THE SHADOWMASK TUBE

A good example of the steady technical development
that goes on, often unnoticed, is the work that has
been put into improving the shadowmask tube since
the start of colour broadcasting in the UK in the
summer of 1967. This work was reported to the Royal
Television Society recently by W. W. Wright, Chief
Engineer of Thorn Colour Tubes Ltd., and the paper
appears in the July/August issue of the Society’s
Journal. Over the period the brightness level of the
white field obtained at 8001A has been increased by
over 118%. This increase has been brought about in
several ways: new phosphors are being used, and im-
provements have been made to the screen printing
procedure, increasing the screen efficiency and giving
closer control of beam landing so that a slight increase
in mask transmittance is obtained. Other improve-
ments to the tube have made setting up easier and
increased the operating stability. Temperature-com-
pensated masks—the use of a bimetal support system
to provide axial movement of the mask-frame
assembly to compensate for radial changes in register
—have minimised warm-up registration drift, im-
provements to the gun focusing have resulted in
better resolution and less variation with beam current
and deflection angle, while convergence stability has
been increased by taking various measures which
reduce - the beam diameter as it passes through the
convergence assembly. Further developments are
being worked on.

TRANSMITTERS IN OPERATION

The BBC-2 service from Carmel (Carmarthenshire)
has started on channel 63 with horizontal polarisation
(receiving aerial group C). BBC-1 uw.h.f. transmissions
have started from Bromsgrove relay (Worcestershire)
on channel 31 (vertical polarisation, receiving aerial
group A—note that channel 21 was originally allocated
for BBC-1 from this station), Lark Stoke relay (Glou-
cestershire) on channel 33 (vertical polarisation, re-
ceiving aerial group A) and Craigkelly (Fife) on chan-
nel 31 (horizontal polarisation, receiving aerial group
A). Both BBC-1 and BBC-2 transmissions have
started from Haslington (Lancs) relay, BBC-1 on
channel 33 and BBC-2 on channel 26 (vertical polar-
isation, receiving aerial group A). BBC-1 test trans-
missions from Fenton (Stoke-on-Trent) have started
on channel 31 (vertical polarisation receiving aerial
group A).

FOR THE SERVICE ENGINEER

First, soldering and desoldering. Henri Picard and
Frere (34-5 Furnival Street, London EC4) have intro-
duced a new desoldering gun called the Soldavac.
This is a modified version of the tool recently com-
mented upon in our TV Test Report series (see July
issue, page 392). Steadying rests are provided for the
fore and middle finger, with a large trigger for thumb
operation to bring the tool into action. Light Solder-
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ing Devices Ltd. (28 Sydenham Road, Croydon CR9
2LI) have introduced a dry desoldering wick, known
as the Bradewick, for removing solder from all kinds
of solder joints. The wick has a high solder absorp-
tion capacity as a result of the way in which it is
impregnated with dry resin flux. From Orientation
Ltd., Mayfield, Coverack, Cornwall, come two solder-
ing bits designed for the removal of components
whose leads are in T formation: they are said to be
particularly suitable for soldering and unsoldering
transistors in printed-circuit boards and will fit any
standard soldering instrument.

Among a new range of Hameg ’'scopes released by
Echo Metrix Ltd. (113-5 The Broadway, Leigh-on-
Sea, Essex SS9 1PG) are the HM312 which is suitable
for colour TV work and the HM207 compact model
designed for field servicing or production line appli-
cations. The HM312 has a d.c. to I0MHz bandwidth,
maximum sensitivity of 50mV/cm. and 8 X 10cm.
screen size. The HM207 has a d.c.-coupled 7MHz
amplifier and 12-stép input attenuator allowing
measurements of signals up to 150V : the maximum
bandwidth of d.c. to 12MHz is obtained with a 2cm.
deflection.

Pye have introduced at £155 (to dealers) a colour
TV service jig. This consists of a complete colour re-
ceiver in a rigid open frame with all panels plugged
in. It can be stood on any side for easy access to
components when servicing. Faulty panels from any
Pye single-standard colour set can be plugged in.

Lastly a useful tip from “Squarewave” writing in
Electrical and Electronic Trader recently. He points
out that the i.c.s now widely used in TV intercarrier
sound channels normally produce very little back-
ground noise but produce a loud high-gain hiss with
no signal input. This hiss can easily be mistaken for
front-end noise! So it doesn’t mean that the earlier
stages are operating at high gain if you turn up the
volume control and get a loud hiss from the loud-
speaker.

MULTIPLE HOLOGRAMS STORED IN CRYSTAL CUBE

Scientists at the RCA Princeton Laboratories New
Jersey have developed a system of storing a number
of separate three-dimensional holographic images in
a crystal the size of a cube of sugar. This information
storage system. has a theoretical capacity of a trillion
bits per cubic centimetre of crystal. The different holo-
grams are formed in the crystal by using a different
recording beam angle for each one. Subsequently only
a minute change in the angle at which the read-out
laser beam strikes the crystal makes it possible to
select one hologram from another. The holograms
are stored as a charge pattern in the doped crystal
which is heated to 100°C to stabilise the pattern. The
material used is said to be 500 times more sensitive to
light than any previously used so that it is no longer
necessary to use a very powerful laser to write in and
read out the hologram, while the holograms are not
destroyed in the read-out process.

It seems that smallness equals advance just now in
the world of electronics. RCA have also come up with
a device capable of storing a complete TV frame in
an area of 1 sq. cm. A vidicon is used to record on
to a coplanar grid of silicon storage elements. The
storage capacity is 600,000 bits of TV or the equiva-
lent digital information. The system can perform a
variety of operations including zooming in on any
portion of the stored frame, erasure and alteration, etc.
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THIs versatile instrument can be used on its own as
a self-excited or externally-triggered wide-range pulse
generator but has been specially designed to serve as
a front-end adaptor for our recently published digital
frequency meter. Used with this it extends the fre-
quency range up to 20MHz on direct counting. The
pulse scaler employs an aperiodic input amplifier
which will handle signal frequencies up to 20MHz
with a nominal counting trigger sensitivity of 10mV
r.m.s. A single-turn loop of flexible wire (length about
4 to 6in.) connected between the input and a chassis
socket will pick up sufficient signal voltage to trigger
the counter system from the probe coil of a grid-dip
meter, from oscillating tuned circuits in running

PULSE SGALER/SIGNAL GENERATOR

equipment or from any other source of localised r.f.

The accompanying photo shows how loose the
coupling may be: the coupling loop, a piece of flexible
insulated wire looped between two banana plugs con-
nected to the input, is at a considerable distance from
the probe coil of a grid-dip meter (Grundig Reson-
ance Meter 1). This distance is roughly the maximum
usable to still give reliable triggering of the frequency
counting system for any frequency from 100kHz to
20MHz. Similar or smaller coupling loops consisting
of one or a few turns may be connected to one end
of a length of coaxial cable plugged into the scaler
input to form a suitable probe for sampling active
circuits in running equipment. The probe will not
disturb the circuits in any way because the inductive
coupling need only be extremely loose. Alternatively
signals can be injected directly or capacitively from
signal generators or other equipment with r.f. output
sockets.

The waveform fed to the scaler is immaterial for
all frequencies above 10kHz~—sinewaves, distorted
sinewaves or any other regular pulsed or rounded
waveforms give equally secure triggering. Inputs
below 10kHz should be pulsed, i.e. at least one peak-
to-peak transition should occur at least every 50msec.
If this condition is not satisfied loss of trigger sensi-
tivity is the only consequence—the scaler will trigger
even on sinewaves of 20Hz provided the amplitude
is sufficient. Since however frequencies up to 100kHz
can be fed directly to the digital frequency meter this
limitation is not important. Using the digital fre-
quency meter intermittent-counting mode to count for
exactly 10sec the resolution of the digital frequency
reading is + 1kHz at 20MHz. A resolution of +
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10kHz at 20MHz is obtained in a single counting
second in the intermittent mode.

Pulse Generator Functions

The instrument can be operated in two modes, self-
excited or scaling/triggered. In the self-excited mode
it produces accurate square output pulses continu-
ously adjustable in amplitude from zero to 10V peak.
Positive and negative output polarities are available
simultaneously with separately adjustable amplitudes.
The outputs are d.c. restored to approximately chassis
potential so that between pulses there is nominally
no voltage present at the output. The pulse and space
times are independently adjustable with the respec-
tive selector switches, providing a wide range of com-
binations corresponding to pulse repetition fre-
quencies from a fraction of the television field
frequency to well above the television line frequency.

In the scaling/triggéred mode the instrument
requires an input signal and adjustment of the trigger
level control according to the amplitude of this input
signal. The minimum input required is 10mV r.m.s.
(or 30mV peak-to-peak for an arbitrary waveform)
and the maximum is about 1.5V r.m.s. (5V peak-to-
peak). Larger inputs may lead to erratic triggering
and should be avoided by turning down the output
level control of the signal source, loosening the
coupling or using some other form of attenuation.

A third selector switch provides ten logarithmically
graded digital scaling factors (frequency division
ratios) from 1 to 1,000. The scaled down outputs
are the same pulses as in the self-excited mode. The
pulse time selector and output amplitude controls are
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Fig. 1: Circuit diagram of the 20MHz pulse scaler. The power circuitry will be given next month. Stages /C4-/C§ with
the output amplifiers Tr4d and Tr5 form an independent pulse signal generator which will operate in the self-oscillating

mode or triggered via the input amplifier and scaling stages.

effective as previously but the space time switch is
of course out of circuit since the time between suc-
cessive pulses is determined by the input frequency
divided by the selected scaling ratio. With the latter
at the highest setting (1,000) an input at 20MHz pro-
duces an ouput at 20kHz which is of course suitable
for the frequency meter. A convenient pulse time is
20usec and the resulting pulses should be fed to the
pulse input of the meter: since this has its own d.c.
restorer it is quite immaterial whether the positive or
negative pulse outputs are used. A pulse amplitude
of a few volts is required by the frequency meter for
secure triggering and this is much less than the output
available from the scaler.

Generating VLF Pulses

In designing electronic equipment pulses of short
or medium duration but very low repetition fre-
quencies are often required so that the secondary
effects produced in the circuits by such pulses can be
observed. These secondary effects may have a dura-
tion which is extremely long compared to the pulse
time. Most conventional sine, square or pulse audio
signal generators do not tune below about 20Hz. The
scaler can be used to extend the frequency range of
such generators downwards by a factor of up to 1,000.
This does not alter the pulse amplitudes, times and
polarities but merely extends the irntervals between
successive pulses. The input waveform should pre-

ferably be pulsed if the frequency is below 10kHz but
it is quite immaterial whether the waveform be a
symmetrical squarewave, a highly asymmetrical
squarewave, a sawtooth or anything else provided
there is at least one very rapid peak-to-peak transition,

Flutter Scaling

The available scaling factors of 1, 2, 5, 10, 20, 50,
100, 200, 500 and 1,000 are all produced from binary
powers of two as the scaling stages are essentially
binary dividers which pass an output pulse to the next

S

Internal view showing method of construction.
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Y components list

Resistors:

R1  47kQ R6 47Q R11 10kQ R16 3-3kQ W, 10% carbon
R2 68Q R7 47Q R12 47kQ R17 100Q 1W unless otherwise
R3 1kQ R8 82Q R13 3-3kQ R18 68Q 2W specified.

R4 10kQ R9 15Q R14 10kQ R19 220Q 1W

R5 1kQ R10 100Q R15 47kQ R20 470Q

Potentiometers:

VR1  10kQ lin. VR2 10kQ log. VR3 10kQ log.

Capacitors:

C1  O1uF C15 1uF C29 4700pF C43 0-01uF Ei, 25V electrolytic,
C2 1uF C16 10uF C30 0-01uF C44 0-022u.F all others plastic film
C3 1uF C17 10uF C31 0-022uF C45 0-05uF or ceramic 100-500
C4 100uF EI C18 4700pF C32 0-05uF C46 0-068uF V. Select smaliest
C5 O01uF C19 0-01uF C33 O0-1uF C47 O1uF possible types.

Cc6 O1uF C20 0-022uF C34 0-22uF C48 0-22uF C18-C50 change
C7 O1uF C21 0-05uF C35 O-5uF C49 0-47uF values in linear pro-
C8 2200pF C22 01 uF C36 1uF El C50 0-68uF portion if other times
C9 O1uF C23 0-22uF C37 2-2uF El C51 2200uF E! desired.

C10 2200pF C24 O0O-5uF C38 5uF E C52 1000uF Ef C16, C17 may be
C11 01uF C25 1uF El C39 10uF E C53 100uF El tantatum electro-
C12 680pF C26 2-2uF El C40 2200pF C54 100uF El tytics.

C13 O-1uF C27 b5uF E! C41 4700pF C55 100uF Et

C14 1uF C28 10uF El C42 6800pF

Semiconductors:

T BC107 D6-9 Any silicon signal 1C1-3 MC838P Motorola

Tr2 2N1613 diode decade counters

Tr3 2N1613 D10-11 Silicon 0-5A I.t. 1C4-5 MC851P Motorola

Tr4 BC107 rectifiers pulse univibrators

Tr5 BC107 D12-14 5V, 100mA zener

D1-4 Any silicon diode diodes (tolerance

D5 Any r.f. diode +0-5V.)

Miscellaneous:

P1, 3, 5 Coaxial sockets S3 2 pole 11-way rotary Cabinet, printed circuit board,

P2, 4, 6 Chassis sockets sS4 2 pole on/off toggle etc.

P7 Mains input T 220V, 10-0-10V

F1 1A fuse approximately O-5A

S1, 2 1 pole 11-way rotary

stage for every second input pulse they receive. The
scaler chain consists of three i.c.s in cascade each
of which scales by ten with four binary dividers. Now
four binary dividers on their own will divide by 16,
not 10. Thus each i.c. also contains feedback logic
elements which sense when the ninth of the sixteen
states occurs, thereupon introducing a feedback loop
which makes the tenth input pulse reset the chain of
four stages in the i.c. to zero and then switches the
feedback path off again.

The i.c.s have separate pins giving access to the
outputs of the four binary dividers in each. An out-
put scaled down by 2 is obtained from the first and is
regular and unaffected by the logic feedback that
establishes the count of 10 instead of 16. The output
scaled down by 5 is obtained from the second divider.
In the absence of the decimal feedback logic this out-
put should be scaled down by 4 rather than 5. It
would thus produce output pulses on the fourth,
eighth, twelfth and sixteenth input pulse without the
feedback. With the decimal feedback the fourth and

eighth pulses appear undisturbed but the twelfth and
sixteenth are missing because the feedback resets the
i.c. to zero on the tenth input pulse. Thus the fourth
and eighth input pulse of every set of ten produce an
output pulse at the divide by 5 output which func-
tions correctly so far as digital counting is concerned
because we get exactly two output pulses for every
ten input pulses. But the output pulses are not in
regular sequence. The interval between the fourth
and eighth pulse in every 10 is four input periods
but the next output pulse interval, from the eighth
in one set of 10 to the fourth in the next set of 10,
is six input periods. This train of output pulses thus
contains pulse intervals which are alternately 20%
longer and 20% shorter than the average interval.

Measuring Dead Times

_ This makes no difference so far as digital counting
is concerned and the scaling factor of 5 can be
treated as if it is a regular 5 instead of alternating



between 4 and 6. The scaling factors of 2 and 10 are
regular, the former for the reason already explained
and the latter because the decimal feedback in the
ic. ensures this regularity. Similarly the scaling
factors that are decimal multiples of 2 and 10 are
regular but the decimal multiples of 5 all show this
flutter between 4 and 6. )

There are two kinds of i.c. on the market for scaling
down by 10. The first is the kind operating as just
outlined. The second contains three stages with a
binary capacity of 8, reduced to 5 by feedback, and
a fourth independent stage in cascade to produce
the division by 10. This type produces the 5 as well
as. the 2 without flutter. We have decided to use the
type with fluttering 5 however because the waveform
produced when scaling down from a conventional
pulse generator is very useful in measuring dead times
while the fluttering 5 is in no way inferior to a regular
5 so far as frequency metering is concerned.

All pulse circuits without eXception possess a dead
time, that is the minimum time which must elapse
after one pulse before the circuit can respond
correctly to the next pulse. This is sometimes loosely
called the recovery time. It is often necessary 1n
designing TV equipment to have a simple method of
measuring the dead time and in particular to test
whether drive frequencies close to the dead-time limit
provoke any subtle forms of instability which could
have a disastrous effect on the picture performance.
Economical designs often drive circuits close to their
dead-time limits, but not too close.

To investigate the dead-time characteristics of a
circuit select one of the flutter scaling factors (5, 50
or 500) and trigger the scaler with the output of a
conventional variable frequency pulse generator.
Feed the fluttering output pulse train from the scaler
to the equipment on test and observe the response
on an oscilloscope. The train of pulses with 4-6
spacing is easily synchronised and observed. Next
increase the pulse generator frequency gradually until
the oscilloscope display becomes erratic. If the
circuit’s dead time is well defined and free from
secondary instabilities—as it should be—only the set
of pulses at the end of the 4-period intervals will
vanish completely or erratically on the display while
the set of pulses at the end of the 6-period intervals
will remain unaffected. If both sets of pulses start to
become erratic together the circuit on test has
instability too near its dead-time limit. If there is no
instability and the dead time is sharp the 4-interval
pulse set vanishes within a very small frequency
increase of the driving pulse generator and the 6-
interval pulse set then persists until the pulse fre-
quency has been increased by about 50% when the
6-period interval has also become equal to the sharp
dead time so that the scope display then vanishes
completely. If there is no instability but the dead
time is diffuse the 4-interval set of pulses will vanish
progressively in an erratic manner over a correspond-
ing range of frequency increase of the driving pulse
generator. The time scatter of the dead time obviously
exceeds about 509 if the 6-interval pulse set com-
mences to vanish too before the last remnants of the
4-interval pulse set have completely disappeared.

When making dead-time observations synchronise
the scope externally with one of the scaler outputs,
feeding the circuit on test from the other scaler out-
put. It is then possible to note the positions on the
screen corresponding to members of each pulse set
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Fig. 2: Front panel layout.

and thus to see clearly which set commences to flicker
and when. External sync also makes independent
variation of the drive amplitude applied to the circuit
on test possible. Drive amplitude has a profound
effect on dead-time behaviour in many circuits.

Circuit Description

The complete circuit (except for the power supply)
of the 20MHz pulse scaler is shown in Fig. 1. It
employs only five transistors and six integrated
circuits. The three transistors Trl to Tr3 form a
special trigger amplifier which is a modified Schmitt
circuit with insufficient gain in this case to produce
a true threshold trip. The inevitable finite hysteresis
associated with such a response was found to be
embarrassing for smooth toggling of the first decade
counter IC1 at very high frequencies. Performance
was poor above 2MHz with insufficient gain to give a
trip but becomes very smooth up to at least 20MHz
when the gain is reduced with R8 to the point where
it is just insufficient for a trip yet still produces heavy
positive feedback for good input sensitivity.

The functions of the three cascaded scaler decades
ICI-IC3 and the associated division ratio selector
switch S1 will by now be apparent. The selected
scaled down output from the scaler chain drives the
univibrator i.c. IC4. This rests with a logical 0 at
output pin 6 and a logical 1 at output pin 1. Each
transition from a 1 to a 0 applied to the input pin 3
causes the states at the output pins 6 and 1 to change
over for the pulse duration determined by the pulse
timing capacitor selected by S2. The opposite polarity
output pulses from IC4 are amplified by the output
stages Tr4 and Tr5 and fed to the respective output
sockets. C16, D8 and C17, D9 provide d.c. restora-
tion so that the negative pulses are entirely negative-
going from the resting potential and the positive
pulses are entirely positive-going from the resting
potential regardless of the duty cycle (pulse/space
time ratio).

The trigger amplifier Tr1-Tr3 and the scaler chain
ICI-IC3 are out of circuit when Sl is in the self-
excited position. IC4 then functions in the same
manner as previously but is driven by 1C6 which with
ICS and IC4 then form a closed pulse ring. The out-
put pulse from IC4 triggers IC5 which triggers IC6
which then triggers IC4 so that the ring oscillates
continuously.

CONTINUED NEXT MONTH
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PART 2 K. T. WILSON

THE TAA700 JUNGLE CIRCUIT

THERE are limitations with integrated circuits which
prevent the appearance of the “all-integrated” TV
receiver. One important limitation is of voltage, which
prevents the use of integrated circuits in high-voltage
stages such as the video output stage. Another limita-
tion is of power dissipation because of the small size
of the silicon chip. This limitation prevents i.c.s being
found in the line output stage though i.c. audio and
field output stages are possible. A third difficulty is
that inductors, or capacitors having values of more
than a few tens of picofarads, cannot be economically
produced in present silicon integrated circuits. R.F. or
if. amplifiers using integrated circuits therefore take

the form of an integrated amplifier block used in con-
junction with discrete inductors and capacitors to
achieve the desired gain and selectivity.

The stages that lend themselves most readily to
integration are those which use pulse or other untuned
signals at low amplitudes. This description fits per-
fectly the circuits used for video preamplification.
a.g.c., sync separation and flywheel sync—a set of
circuits often nowadays referred to as the “jungle
stages.”

Block Diagram

The Muliard TAA700 is a 16-lead integrated circuit
in a rectangular 22X 7 X 4mm. case which carries out
the functions of the jungle stages in monochrome or
colour receivers. It is used in the Pye 169 sirigle-
standard monochrome chassis and the Philips G8
single-standard colour chassis. The block diagram is
shown in Fig. | and indicates the circuit tasks carried
out by it and also the required inputs and the outputs
obtained.

Video Section

The video preamplifier section can be driven directly
from the video detector diode which will also be the
take-off point for the intercarrier sound and often in
colour receivers for the chroma signal as well. Any
filters needed must be included between the video
detector diode and the TAA700. The video output
of the ic. is at low impedance (from an emitter-
follower stage, with the load resistor connected exter-
nally to minimise power dissipation in the i.c.) and
can be used in a monochrome receiver to drive a video
output stage of the BF178 type or in a colour receiver
taken to the luminance delay line and thence to a
buffer stage driving the RGB video amplifiers.

Flyback blanking Video Line frequency
Line Field output gating pulse
17 4
6V
) [ L [ L
" 12 13 ’; 3 \3 ’I
0
1
-zv& Video . Line DC control
10 amplitier »| Sync Line phase to reactance
Input from stage separator gate detector stage
video (Gain x 3) 2
detector [__
U Field Field sync Field sync
pulse pulse =l tout
separator shaper 5 pulse outpu
lm::ilsseive Noise :eGai AGC AGC 7 _{ r;;l(e-olver
) iti = eve
detector gatc detector amplitier take-over iadjustment
8 9 4 6
AG|$= I { tA%CF< — 1
to 4L o L
AC coupling ; ,I

Fig. 1: Block diagram of the TAA700. The video ou
peak white at approximately 9V. The ou
from the TAA700. A 1-5V blanking puls

tput at pin 12 js positive-going with black at approximately 5V and
Iput stage bias must take into account the positive sit-up of the video output
e at pin 11 removes the video signal from the output.
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

EC40) 15p 40p 2IN2714 25p
GETB80 27p 40, 25p
MATIO0O (Sp 930 Jop
MATIOI 7p 20 2N2905  2Sp
MATI20 1Sp 40 30p
MATI21 7p
MPFI02 43p
MPFI05 43p
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ADZi2 £2-10
AFl14 17p

BP5L = 7454
7480

= 7470

7472

7473

74 Series T.
DOWN AGAIN IN PRICE

Check our 74 Series List before you buy any L.C's. Qur prices
are the lowest possible. All devices ex-stock.

Full specification guaranteed.

BI-PAK
Order No.
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Dual 4-input expander = .
Single-phase J-K flip-tiop
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Duai J-K with pre-set and clear

Gated full adders .. .

16-bit read-write memory

2-bit binary full adders

£ o6 €2 €5 20 80 1t it

Price and qty. prices
25-99 100 up
2p £p
014 012

Similar Types to: Description

BP0 Quad. 2-input NAND gate .

BPO1L 7401

BPo2
BPO3

Hex Invertera

Hex Inverter (with open-c
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6llector outpu‘t‘)

‘Triple 3-input positive NAND gates
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Single J-K tlip-flop equiv. 9000 reries .
Single J-K flip-flop equiv. 9001

Dual master slave flip-flop
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PO I TUINNOO 20T DD AN
B33t g gt
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0,

= 74111
74118
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Dual data lock-out flip-top

Hex set-reset latches oo

Hex set-reset latches. 24-pin
Monostable multivibrators
BCD-to-decimal decoder/driver . .
BCD-to-decimal decoder/driver. 0/C
16-bit data selector .

8-bit data selectors (with strobe)
Dual 4-line-to-1-line data >
4 to 16 line decoder

Gol R et ran AR RREGREZESEERERR

BCD:to-seven-segment decoder driver . .
BCD-to-seven segment decoder drivers
(15V outputs) . B .
BCD-to-seven-segment decoder driver .
Expandable dual 2-input and-or-invert. .
Dual 2-wide 2-input NAND-or-invert

BP119
BP121
BP141
BP145
BP150
BP151
BP153
BP154 -
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All prices quated in new pence Giro No. 388-7006
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ANOTHER BI-PAK FIRST !
THE NEW S.G.S. EA 1000 AUDIO AMPLIFIER MODULE
* Guaranteed not less than 3 Watts RMS.

Especially designed by $.G.S. incorporating their proven Linear
I.C. Audio Amp. TA/62! providing unlimited applications for the
enthusiast in the construction of radios, record players, Audio and
Stereo units. Also ideal for intercom systems, monitoring applica-
tions and phone answering machines. OTHER USES: portable
applications where supply rails as Jow as 9V are of prime importance.

@ Sensitivity 40 mV for 1 watt. VOLT- @ Typical Total Harmonic distortion at | watt
AGE GAIN 40 dB but can be varied less than [°;.
up to 73 dB for some applications. * Supply Voltage (Vs) = 24V 15 ohm load.
@ Signal to Noise Ratio 86 dB. Modua! Tested and Guaranteed.
@ Frequency response better than 50 Hz Qty. |—9 £2:63; {0—25 £2:28 Price each
to 25 KHz for —3 dB. Larger quantities quoted on request. Full hook-up
@ Normal supply Voltage 9—24V. diagrams and complete technical data supplied
@ Suitable for 8—16 Ohm loads. free with each modual or available separately at
@® Overall Size 2in. X 3in. X #in. 10p each.

and despalch department

I-PANK

P.0.BOX6,WARE - HERTS

Postage and packing ade /p
Overseas add extra for sirmail
Minimum order 50p. Cash with arder please

Guarantced Satisfaction or Money Back
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The input includes an integrated resistor of
2-7k€? and no d.c. bias is required here. The video input
should be 2V peak which in a monochrome receiver
can be readily obtained from the detector diode. For
colour sets improved linearity can be obtained by
operating the detector diode at a higher level: a
eotential divider must then be used as the detector
load with the input to the i.c. taken from the junction
of the resistors. This approach may also be used where
a higher sound signal level is required.

The video output signal has a peak-to-peak ampli-
tude of about 6V with the black level at +5V and a
black-to-white signal amplitude of 3-8V. This is
suitable for driving a video output transistor such as
the BF178. Line and field flyback blanking pulses
can be fed in at pin 11 when the i.c. is used in a
monochrome receiver. In a colour television receiver
where a.c. coupling and d.c. level clamping of the
luminance signal is used flyback blanking cannot be
carried out in the TAA700: it must be done elsewhere.
In this case pin 11 must be connected to chassis.

AGC System

The a.g.c. system built into the ic. detects the
amplitude of the sync pulse tips and is gated by line
pulses to minimise the disturbance to the a.g.c. poten-
tial that would otherwise occur during the field sync
pulse group. This enables a short time-constant to be
used for the a.g.c. circuit, minimising picture flutter.
The line gating pulse fed to pin 3 should have an
amplitude of +1 to +3V peak. The a.g.c. output is
positive and is intended for forward a.g.c.—where an
increase in the emitter current of the controlled stage
results in decreased gain. Two outputs are available.
one for the i.f. amplifier and the other for the r.f.
stage. A reservoir capacitor is necessary at each
output and should be mounted close to the i.c. De-
coupling at the controlled stages is important.

+ Sawtooth

reference wavetorm

-~
<»-\NV‘-O;

{see text) Control potentiat to

AN oscillator/reactance stage
via tlywheel sync tilter
1 2
IC
' —@- {a)

Line sync Iransistor briefly conducts

pulses
Al (
| .\
Gated line — -

sawtooth

10-5v
Focwv 7Y p-p
sync pulse

;

" LY peak
Pulse occurs at 2
positive peak —= -1
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10-5V average

™

w
Pulse occurs at

neqative peak
ot sawtooth
1

+
~
<
)
- L

L[— 3-5V average

ov
1d) Gated line
| sync pulses

Fig. 2: Operation of the flywheel lihe sync discriminator.
R is 10kQ with a transistor line oscillator, 220kQ) with
a PCF802 line oscillator.

In a.g.c. systems generally it is best for the control
to operate on only the i.f. amplifier at lower signal vol-
tages, transferring to the r.f. amplifier stage at higher
signal levels. This ensures that the best signal-to-noise
ratio is obtained with small amplitude signals where
noise is most noticeable. The voltage at which control
shifts from i.f. to r.f. control is determined by an
external preset potentiometer connected to pin 7.

Sync Separation

Separate line and field sync separator stages are
used in the i.c. The line sync separator stage is of the
conducting-on-peaks variety and uses an external
charge-storage capacitor since the 220nF required
is too large to be built into the i.c. A low-pass filter is
incorporated so that high-frequency noise and the
colour bursts are removed before sync separation.
The line sync pulses are then used internally in the line
flywheel phase discriminator circuit to be described
later. The field sync separator circuit requires a 47nF
integrating capacitor connected to pin 14. The 10V
rectangular field pulse output at pin 15 is best con-
nected to the field oscillator through a d.c. blocking
capacitor of about InF. The internal circuit of the
TAA700 includes protection diodes to avoid damage
to the field sync-separator caused by pulses fed back
from the oscillator.

Noise Gating

It is important that the a.g.c. and sync systems are
protected from impulsive noise. This is done by
detecting noise pulses of amplitude greater than the
video signal and using them to gate the a.g.c. and sync

.channels internally. To prevent lock-out causing loss

of signal, a.c. coupling is introduced into the noise
protection system via pins 8 and 9.

Flywheel Line Sync

Pins 1 and 2 on the TAA700 are connected inter-
nally to the emitter and collector of a transistor which
acts—instead of the conventional pair of diodes—as
the flywheel sync phase detector. This transistor will
conduct in either direction. A d.c. bias voltage is
applied to pin 1 and the reference sawtooth waveform
(derived by integrating flyback pulses from the line
output stage) is applied to pin 2. Because of voltage
restrictions within the i.c. the voltages applied to these
pins must be kept within limits of +14V and chassis
potential: a typical case would be a +7V steady
voltage applied to pin | and a 7V peak-to-peak saw-
tooth applied to pin 2.

The principle of operation of the phase detector is
outlined in Fig. 2 where (a) indicates the basic circuit
arrangement. The 7V standing bias at pin 1 is applied
to the oscillator via the transistor in the i.c. and the
usual externally-connected flywheel filter circuit. The
sawtooth waveform is applied to the collector of the
phase detector transistor and the sync pulses to its
base. Fig. 2(b) shows the effect when the reference
waveform and the sync pulses are in sync: the tran-
sistor conducts briefly at the centre of the sawtooth
flyback and the control potential remains at 7V. If
now the line sync pulse applied to the base of the
transistor causes it to conduct on the positive peak of
the reference waveform (oscillator slow) the rectified
signal at pin 2 is at a d.c. level of 7V+3-5V=10-5V.



If on the other hand the transistor conducts on the
negative sawtooth peaks (oscillator fast) the d.c. level
at pin 2 is 7V—3-5V=3-5V.

This maximum available output swing of +3-5V
corresponds to the width of the line flyback pulse.
Such a large phase error is outside the range of useful
working and a more typical value of error might be
around one third of this value which.would lead to a
discriminator output of +1V. This value of phase
shift might typically build up as a result of a 500Hz
difference between the sync and the line oscillator fre-
quencies, in which case an oscillator with a frequency
control sensitivity of 500Hz/V would be able to
correct the deviation. This sensitivity is easily obtained
with either valve or transistor oscillators. Many line
oscillators in fact have a sensitivity to voltage control
which is greater than this and lower values of steady
bias and sawtooth voltage can be applied to the
- TAA700 to suit such circuits.

The values of the resistors used in the bias network
which supplies the steady voltage to pin 1 should be
low so that a low impedance is presented to pin 1. The
reason for this is that the base current of the
discriminator transistor within the TAA700 flows via
pin 1 and this base current is cut off when no video
signal is present since the base is driven by the line
sync pulses. If the bias network had a high impedance
there would be a change of voltage at pin 1 and the
line oscillator would change frequency: this would
occur for example during channe! switching. The
maximum impedance of pin 1 to earth should be
around 300Q2. In addition to this a resistor should be
connected between pins 1 and 2 to avoid the output
to the line oscillator reactance stage becoming open-
circuit during loss of video signal: with this resistor
present the oscillator is locked to a frequency set by
the steady voltage on pin 1.

Sync Gating

Line flyback pulses are applied to pin 3 to gate the
line phase detector so that the circuit is operative only
during the line flyback pulse period. This has several
advantages: the noise immunity of the line synchron-
isation is improved, the disturbance in the line flywheel
action due to the group of half-line and broad field
pulses in the sync waveform is very much reduced,
and also the phase detector is given the behaviour of a
frequency discriminator in the out-of-sync condition
thus effectively widening the pull-in range of the fly-
wheel system.

Surrounding Circuitry

Figure 3 shows the circuits which will typically be
used in the region of the TAA700. The video input
is obtained from an OA90 video detector diode and
is attenuated by RI, R2 before being fed to pin 10.
A 9V pulse (positive) from the line output stage is
applied to pin 3 through an 82k{2 resistor (R3) to gate
the line sync and the a.g.c. circuits. No other signal
inputs are needed. The d.c. inputs are the main
supply voltage, + 12V well smoothed, at pin 5; the
rf. a.g.c. delay voltage (0-12V) at pin 7; and the fly-
wheel sync bias voltage at pin 1. Pin 16 is the chassis
connection. The a.c. coupling for the noise gating
system is connected between pins 8 and 9.

The outputs comprise the a.g.c. voltage for the r.f.
stage from pin 6, the a.g.c. for the i.f. stages from
pin 4 and the field sync pulse from pin 15. The video
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# Required when detector is used with bias
t For use with PCF802 line oscil lator

+ve supply%
j 1 5.6k
Detector 125 [(" |
diode I S 3
12

1k
R4
220
L4

ClesC C2
GLI R5 0-22

AGC 5 220 AGC to base cct
3903 10k {5 53; ICI. of RF stage
1 TAA700 32;: I0~22

-800V line
flyback pulse ”Tv U & |
t I0'22

Video output

h
n( Final
nCrEr 0P

AGC 10 base cct
ot IF amp

01 390k
> l 1%
'022.t 1.047
t B 154 x'o'ol‘ Field sync pulses
tL 3 1 +10V
0 560 ¢
s I E Blanking pulses
s =
To flywheel (Earth if used in
line sync filter 82k colour set)
47 4Tk
+9V line pulse
for gating sync
and AGC circuits Line Field

Fig. 3: Typical external circuitry for the TAA700. C1 and
C3 are a.g.c. reservoir capacitors, R4, C2 and R5, C4
provide decoupling at the controlled stages.

signal appears at pin 12 and the line phase correction
voltage at pin 2. The connections to pins 13 and 14
(sync circuits) and 11 (flyback blanking) were men-
tioned earlier.

Postscript

Not all receiver manufacturers are agreed about the
extent to which the signal stages should be integrated.
Some argue that the straightforward transistor cir-
cuitry involved (particularly since noise and sync
gating is not used in conventional circuits) is hardly
worth the trouble of replacing. Another argument
which is used is that the large number of connections
to a single device make the layout around the i.c. very
much more critical than if conventional circuity is
used. A third point which is raised is that there are
other ways of splitting up the circuitry: some designers
for example might wish to include the sync separator
along with the line and field oscillators (and possibly
later the field output stage) in one i.c. and the video
and a.g.c. stages in another. Other combinations are
possible and we may see some diversity in design
arising here, in contrast to the view once held that the
use of i.c.s would cause complete uniformity of design.

The TAA700 is now supplied for replacement pur-
poses only, having been superseded by the basically
similar but improved type TBAS50Q which will be
described in a later article.
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THE TELEVISION
trouble-shooting chart

TELEGENIC

Tais list of symptoms and the possible causes of tele-
vision receiver faults is not a complete servicing guide
but is intended to provide useful guide-lines for those
new to television or servicing. In compiling this guide
nearly all types of receiver—single- or dual-standard,
valved, transistorised or hybrid—have been taken into
account. Some checks must be ignored if they are not
applicable to the type of receiver at fault.

Blank Screen, No Sound

(1) Heaters dead. Check mains fuse; heater dropper
resistor; mains tapping panel or connections; open-
circuit valve or c.r.t. heater; open-circuit power plug
to tuner or other subchassis; heater chain thermistor;
heater chain rectifier.
(2) No h.t. Check h.t. fuse; h.t. mains dropper resis-
tor; h.t. rectifier.

Check for an h.t. short-circuit if the h.t. fuse is
blown.

Blank Screen, Sound Normal

(1) No e.h.t. Check e.h.t. rectifier or e.h.t. multiplier;
efficiency (boost) diode; line output valve or transis-
tor; line oscillator valve or transistor or driver tran-
sistor; line blocking or sinewave oscillator trans-
former; flywheel sync diodes; drive to line timebase
(negative voltage at grid of output valve); boost
reservoir capacitor; other timebase components; line
output transformer.

(2) C.R.T. biasing. Check first anode voltage; c.r.t.
grid and cathode potentials; grid and cathode biasing
and decoupling -components including v.d.r. in
brilliance circuit if fitted; video amplifier if direct
coupled.

(3) C.R.T. Check for open-circuit heater; low
emission; ion trap missing or mispositioned; poisoned
cathode (ionised).

Raster OK, No or Poor Picture, 405 Sound OK,
625 Poor or No Sound

(1) Video amplifier. Check valve or transistor(s);
video detector; video amplifier components.

(2) Vision i.f. strip. Check valves or transistors; power
supply to strip including dropper resistor to transis-
torised strip; components in strip.

Raster OK, No or Poor Picture, No or Poor Sound
on both Systems

(1) Common if. stage. Check valve or transistor;
interconnecting coaxial lead frem tuner to if. strip;
other components in common stage.

(2) Tuner. Check r.f. amplifier and oscillator/mixer
valves or transistors; switch contacts; other com-
ponents,

(3) Aerial. Check coaxial plug to receiver; aerial con-
nections; aerial location; receiver input components.
(4) Low h.t. to tuner. Check h.t. rectifier; dropper
resistor in feed to tuner(s).

Picture OK, No or Poor Sound

(1) Audio amplifier and output stage. Check for open-
circuit loudspeaker leads; valves or transistors; other
components. .
(2) Sound i.f. and demodularor. Check demodulator
diode(s); valves or transistors in strip; other com-
ponents in strip.

If noise is heard on turning up the volume control
the circuits following the control are in order.

Intermittent Sound or Vision

(1) 1.F. circuits, video or audio output circuits. Check
joints on chassis or printed board; printed circuit
board for hairline cracks: cracked or overheating
resistors; chassis contacts of screening cans; coaxial
cable connections between tuner(s) and i.f. strip;
dirty valvebases or pins.

(2) Tuner. Check for badly aligned turret contacts or
poor tension; locating cam loose or broken; mechani-
cal rigidity; poor aerial socket contact.

(3) Aerial. Check connections; mechanical stability:
shorting along feeder length caused by cable grip or
feeder rubbing on sharp edge.

Uncontrollable Brightness

(1) C.R.T. biasing. Check grid and cathode bias
components; video amplifier valve or transistor(s);
d.c. restoration diode.

(2) C.R.T. Check for open-circuit electrode or inter-
electrode short.

Varying Width and Height

(1) E.H.T. generation. Check e.h.t. rectifier; efficiency
diode; boost reservoir capacitor; line output trans-
former.

(2) C.R.T. Check for varying tube capacitances by
replacement.

Lack of Height

(1) Field output stage. Check valve or transistor(s);
cathode (emitter) bypass electrolytic and bias resis-
tor; adequate h.t.; linearity circuit; leaky coupler;
output transformer and damping components across
primary.

(2) Field oscillator. Check valve or transistor; check
boost supply to valve (high-value feed resistor, faulty
height control, boost reservoir capacitor, also possi-
bility of interelectrode leak in tube); charging capa-




citor from anode of oscillator to chassis or cathode
of output valve, ’

(3) Field deflection coils. Check for possible shorted
turns; coil damping resistors; insulation to chassis;
thermistor in coil circuit,

Top or Bottom Compression

(1) Field output stage. Check output valve or transis-
tor(s); cathode bypass electrolytic and value of bias
resistor; field charging capacitor; leaky coupler; com-
ponents in linearity circuit; damping across output
transformer and output transformer for shorted turns
(these last two affect the top of the picture).

(2) Field deflection coils. Check for possible shorted
turns.

Lack of Width

(1) Line outpur stage. Check line output valve or
transistor(s); boost diode; preset width control(s);
e.h.t. stabilisation circuit; h.t. voltage; line output
valve screen resistor; adequate line drive; S-correction
capacitor(s): line output transformer.

(2) Line deflection coils, width or linearity coil. Check
for possible shorted turns; insulation to chassis; core
of width or linearity coil secure; width or linearity
coil damping resistors.

Different 405, 625 Widths

Line output stage. Check S-correction capacitors;
width/stability control setting; stabilisation circuit.

Poor Line and/or Field Hold

(1) Sync separator. Check valve or transistor; anode
or screen resistors; grid leak or base bias resistors;
heater rectifier in some Bush-Murphy models.

(2) Video amplifier. Check valve; screen decoupling:
cathode bypass capacitor.

(3) Sync coupling. Check coupling components be-
tween sync separator and timebases including inter-
lace diode in case of poor field hold.

(4) Flywheel sync circuit. Check discriminator
diodes: flyback pulse coupling components; d.c.
amplifier if incorporated.

(5) Line oscillator. Check valve or transistor(s);
operation of hold control and its series resistors:
oscillator stage components.

(6) Field oscillator. Check valve or transistor; hold
control and associated components; leaky coupling
capacitors in stage: interlace diode; heater chain
rectifier in some models where the field output stage
bias is derived from the heater chain; boost reservoir
capacitor; interlace control if fitted.

Horizontal Line Moving Vertically

(1) Hum. Check h.t. smoothing components; stage
decoupling capacitors.
(2) Valves. Check for heater-cathode breakdown.

Picture not Central

(1) Shift magnets or deflection coils. Check setting
and position. .
(2) Field deflection coils. Check for d.c. through coils
due to output transformer insulation breakdown.

(3) Line deflection coils. Check for d.c. through coils
due to output transformer insulation or capacitor
breakdown.
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(4) Line oscillator. Check line hold control setting on
receivers with large pull-in range.

Line Ringing

(1) Third or spurious harmonic ringing. Check width
and linearity coils and damping resistors; line deflec-
tion coil inductance; line output stage tuning capaci-
tors; line output transformer.

(2) Spurious oscillations. Check chokes at top caps of
line output valve and efficiency diode: line output
valve screen decoupling.

Picture Ringing

(1) Excessive video h.f. response. Check h.f. peaking
components in video amplifier and detector circuits
and detector compensating network.

(2) Tuner. Check oscillator setting and level.

(3) Aerial. Check for feeder mismatching at array and
receiver; receiver aerial input circuit; ghosting.

(4) A.G.C. circuit. Check a.g.c. circuit decoupling
components.

(5) Vision i.f. strip. Check alignment.

Poor Definition

(1) Poor video h.f. response. Check h.f. peaking com-
ponents in video amplifier and detector circuits and
detector compensating network.

(2) Vision i.f. strip. Check alignment.

(3) Lack of signal. Check aerial and siting.

(4) Video signal level low. Check tuner and i.f. valves
or transistors.

(5) Aerial. Check for feeder mismatches on short
cable run.

Poor Focusing

(1) C.R.T. Check first anode and focus potential; ion
trap (if fitted) position; focus control circuit.
(2) H.T. Check h.t. rectifier: boost reservoir capacitor.

Arcing and Corona Discharge

Check e.h.t. lead; e.h.t. voltage tripler: e.h.t. rectifier
heater; internal arcing in efficiency diode; line output
transformer.

Picture Distortions

(1) Line pulling. Check for weak signal; poor aerial;
low gain .

(2) R.F. patterning. Check for foreign or co-channel
interference: cross-modulation caused by excessive
signal (check sensitivity preset); heater chain decoup-
ling; radiating video amplifier; poor i.f. screening can
chassis connections; oscillator setting; 4:43MHz rejec-
tor setting (625).

(3) Pincushion distortion. Check c.r.t. correction mag-
nets; line linearity control setting.

(4) Line non-linearity. Check line linearity sleeve set-
ting on c.r.t. neck; width control setting; efficiency
diode (left-hand edge non-linearity); line output valve
or transistor (right-hand edge non-linearity); line
output valve screen voltage; S-correction capacitors
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(centre non-linearity); cathode or emitter circuit of
line output stage (centre non-linearity). )
(5) Ghosting. Check aerial matching; aerial position;
multipath reception.

Negative Picture - "

(1) Vision interference limiter or black spotter. Check
setting of preset control; diode; bias components.

(2) Low e.h.r. Check e.h.t. rectifier; line output valve;
efficiency diode; boost reservoir capacitor; h.t.; line
output transformer.

(3) C.R.T. Check for low emission; low heater current.
(4) Signal overloading. Check preset sensitivity con-
trol setting; a.g.c. circuit; try inserting an aerial
attenuator.

(5) Ion trap. Check position.

Sound-on-Yision

(1) I.LF. and video amplifiers. Check 3-5MHz trap set-
ting (405); 6MHz trap setting (625); sensitivity preset
control setting; overloading—a.g.c. circuit; sound
trap.

(2)%'uner. Check oscillator tuning.

(3) Microphony (increases with volume). Check for
microphonous valves (particularly in tuner); micro-
phonous c.r.t,

(4) H.T. feedback. Check smoothing components; de-
coupling capacitors.

Vision-on-Sound

(1) Sound i.f. Check first i.f. transformer (405); 6MHz
take-off coil tuning (625).

(2) H.T. feedback. Check smoothing components; de-
coupling capacitors.

(3) Radiating video amplifier. Check for “soft” valve;
heater decoupling.

(4) Microphony. Check for microphonous valves.
(5) Field buzz. Check field oscillator stage decoupling.
(6) Hum. Check h.t. smoothing components; valve
heater-cathode leakage.

Sound Distortion

(1) Hum. Check h.t. smoothing components; decoup-
ling capacitors; valves for heater-cathode leakage.
(2) Field buzz. See vision-on-sound above.

(3) 6MHz buzz (625). Check a.m. rejector control in
ratio detector circuit; detector diodes; 6MHz take-off
coil tuning; alignment of 6MHz tuned circuits.

General Safety Precautions

(1) Nearly all receivers use a.c./d.c. techniques: thus
the receiver chassis may be live. For safety always
check the chassis potential and reverse the mains
connections if necessary.

(2) Never assume that the receiver mains switch is
functioning correctly.

(3) Ensure discharge of the c.r.t. final anode cavity
before removing tube.

(4) Do not dispose of old c.r.t.s in public places or in
dustbins. Do not attempt to destroy them unless the
space they are within is well sealed.

(5) Never overtighten c.r.t. clamps.

(6) Never carry a c.r.t. by its neck.

(7) Always replace implosion screens where they were
originally fitted.

(8) Never attempt to use a multimeter at the anode of
the line output valve or transistor or efficiency diode
cathode-—nor on the line output transformer wind-
ings.

(9) Never check for e.h.t. sparks in the line output
stage if transistors are employed. |

LETTERS . . ..

SYNCHRONOUS DETECTORS

In your interesting article on Synchronous Detectors in
the January issue there is an error: like the other three
circuits shown in Fig. 4 the first one also switches on
just once each reference signal cycle. On the half cycle
when the anodes of diodes | and 2 are positive with
respect to the cathodes of diodes 3 and 4 all the diodes
conduct: on the following half cycle all the diodes are
cut off. —T. John (London).

Mr. John is quite correct: our apologies for this slip.—
Technical Editor.

MULTI-CHANNEL UHF RECEPTION

I reported in June 1970 on the channels which could
be regularly received in Bands I and III here at Leeds.
As a follow-up readers might be interested in the
stations now receivable here using an eleven-element
rotatable Group B u.h.f. aerial at 30ft.

Ch.22 BBC-1 Belmont (Lincs) Excellent
Ch.24 1TV Sandy Heath (Bedford) Extremely weak
Ch. 25 ITV Belmont Anglia TV Excellent
Ch. 26 BBC-2 Bilsdale (N. Yorks) Excellent
Ch. 28 BBC-2 Belmont Excellent
Ch.29 ITV Bilsdale Tyne Tees TV Excellent
Ch. 33 BBC-1 Bilsdale Excellent

Ch.44 BBC-1 Emley Moor Local Excellent
Ch.47 1TV Emley Moor Local
Yorks TV Excellent
Ch. 51 BBC-2 Emley Moor Local Excellent
Ch. 55 BBC-1 Winter Hill (Lancs) Good, slightly
grainy
Ch. 58 BBC-1 Waltham (Leics) Fair, grainy
Ch.59 ITV Winter Hill Good
Granada TV
Ch.61 ITV Waltham ATV Fair
Ch. 62 BBC-2 Winter Hill Good
Ch. 64 BBC-2 Waltham Fair

The pictures from Belmont and Bilsdale are equally
as good as the local transmitter Emley Moor which
can be seen on a clear day. The pictures from
Waltham are fairly good but the grain is more prom-
inent. The picture is however watchable. The Sandy
Heath signals are extremely weak with heavy fading.

The u.h.f. tuner is transistorised, using two BF180
transistors, and is almost noise free.

The pictures from Winter Hill and Waltham are
better when received on a 6 over 6 Yagi for 2 metres
(Ham Band) which is at 40ft. and clears rooftops that
the u.h.f. aerial does not.

The only trouble with having all these channels
available is that it doesn’t leave many free channels
for the reception of Continental stations during
Trops! 1 have received Holland, France and E. and
W. Germany on uhf. but as yet no Belgium. I
wonder why?—C. Morton (GS8EMS) (Leeds).
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CONDITIONS have remained reasonably active throughout
July though there has been a slight drop in the number
and intensity of Sporadic E openings. At the time of
writing, however, there is every reason to suppose that
we can look forward to continued Sp.E openings into
August. Thanks to the prolonged hot spell during the
first half of July, tropospherics were active for many
enthusiasts in favourable positions. Indeed, we have
received a number of letters telling of enhanced tropo-
spheric reception, mainly on u.h.f. from West Germany
and the Low Countries. One particularly interesting letter
came from C. Dalziel giving news of his West German
u.h.f. reception on an extremely long North Sea path at
his home in Aberdeen. My own log for the period under
review is as follows:

2/7/71 TVE (Spain) E2, E3, E4; RAI] (ltaly) 1A; ORF
(Austria) E2a: plus unidentified signals.
3/7/71 USSR R1: TVP (Poland) Ri. R2; MT (Hun-
gary) R1: Switzerland E2; CT (Czechoslovakia)
R1.
4/7/71 USSR RI1. R2; TVR (Rumania) R2; MT RI:
TVP R1; RAl 1A: TVE E2:; SR (Sweden) E2.
5/7/71 USSR RI1: JRT (Yugoslavia) E3, E4; Switzer-
land E2, E3.
6/7/71 RAIl lA.
7/7/71 TVE E2, E3. E4.
9/7/71 TVE E2. E3. E4; RTP (Portugal) E2. E3.
10/7/71 USSR RI; ORF E2a; TVE E2.
11/7/71 TVE E3: RTP E3.
13/7/71 TVE E2. E3, E4; RTP E3; RA] IA, IB.
14/7/71 TVE E2. E3; RTP E2. E3: RAl 1A, IB.
16/7/71 NRK (Norway) E2. E3, E4; SR E3, E4: RAI
1A: USSR RI1. R2; TVP RI.
17/7/71 USSR RI, R2; NRK E2. E3 twice. E4: Iceland
E4 (first time this year!).
19/7/71 USSR RI; NRK E3: SR E2.
20/7/71 USSR RI1; TVE E3. E4.
22/7/71 NRK E2; Iceland E4; plus unidentified signals.
24/7/71 TVP R1. R2; MT R1; CT RI; RAI 1A, IB:
JRT E3. E4; SR E2; plus unidentified signals.
25/7/71 RAI 1A.
27/7/71 CT RI1; MT RI1: RAL IA; JRT E3. E4.
28/7/71 TVE E2, E4.

As before. 1 have included only Sp.E loggings in order

#
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Albanian test card

to keep the log down to a reasonable size for the column.
Sufficient to relate that during the first two weeks of July
the various Northern French v.h.f. and u.h.f. transmitters
were received at reasonable strengths during the enhanced
tropospheric conditions at that time. It is interesting to
note that at this particular location the south and south-
east still seem to be favoured. with repeated reception of
both TVE. RAl and JRT. One mystery signal was noted
on 27/7/71. At 16.45 BST ! noted on ch.E3 a cartoon
film which faded into the noise to be replaced with a weak
Telefunken-type test card. Both above and below the
central circle on the edge of the frame were three widely
spaced white letters. The card appeared at 16.52 and faded
at 17.05. Direction seemed to be ESE. suggesting JRT.
I wonder if anybody noted this test card? Frank Smales
(Pontefract) has noted TVE to carry an identification on
the main test card. from the ch.E4 transmitter at Guadal-
canal. the name appearing just under “TVE", stating the
transmission site “Guadalcanal™,

News

Yugoslavia: We gather that the official inauguration of
the first colour transmissions will be on New Year's Eve
from a 1.000kW e.r.p. u.h.f. transmitter serving RTV
Belgrade. Other high-power transmitters are also planned,
taking their programmes from each Studio Centre of the
six Republics of Yugoslavia. The various centres are
being enlarged for the second service programming and
production and a fairly rapid coverage of the six regions is
expected although initially colour transmissions (PAL)
will be of material received on Eurovision/Intervision
exchanges.

France: We understand that ORTF-1 (French 1st Chain
on 819 lines v.h.f.) are now testing on 625 lines with
positive video each Tuesday from 09.00-12.00 BST. At
12.00 transmissions change to the normal 819-line service.
Various patterns are radiated on 625 lines including the
2nd Chain test card. Sound transmissions remain un-
affected throughout this time. There is no official word
at present on the reason for these tests.

Albania: We have been making further enquiries as to
the television situation here and now have some definite
news. Via our friend Michele Dolci in Bergamo. we

Albanian station identification slide
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understand that a fellow enthusiast in Brindisi has been
receiving signals which are now reported as ch.R7. These
transmissions, however, do not come from the Tirana
area but from an area in the south of the country. Both
test transmissions and programmes are being radiated and
we are most fortunate to be able to show the test card
and the station identification slide this month. These were
actual off-air photographs and consequently are not up
to our usual standard, but in view of their importance we
feel that they must be shown. The vertical test bars
pattern is also radiated, as shown in our Standard Patterns

this month. The 50W transmitter is still the only one listed
for Albania—at Tirana. We have received no reports of
its reception and. indeed, do not not know if it is still
operative—on ch.R2. We have found difficulty in obtain-
ing information regarding Albanian TV so if anyone can
assist with further information it will be most gratefully
received.

Sunspots: Predictions of smoothed monthly counts:
July 58, August 56, September 54, October 52, Novem-
ber 50, December 48. The increasing fall in sunspots is
reflected in the above numbers; indeed, the actual mean



value for June 1971 was 47:1, somewhat below the actual
prediction, Courtesy Swiss Solar Observatory.

From our Correspondents

A long letter has arrived from Hugh Cocks (Mayfield,
Sussex). Hugh uses a Sony transistor television receiver
containing coils for the American channels A2-6. Conse-
quently Hugh is at present unable to receive ch.E2 but he
certainly makes up for this with excellent coverage of the
various Band 11 (TV) channels. Among the stations he
has received in Band Il has been the transmitter at
Zielona Gora ch.R3 200kW in Poland. Hugh has also
been very active with tropospherics during the periods
noted above and has presented a fine record of various
West German, Dutch and Belgian u.h.f. stations. In his
letter Hugh mentions reception of various radio stations
on frequencies around 70MHz, apparently of East Euro-
pean origin. Well, there is in Czechoslovakia an extensive
f.m. radio network transmitting in a band between
66:32MHz-72-50MHz. This is apparently a countrywide
network with transmitters ranging in power up to 10kW
and radiating programmes for the whole day, from
approximately 04.30 to 24.00 BST. Consequently if you
hear East European signals whilst tuning for Band 11 TV
signals it is almost certain that the Czechoslovakian f.m.
radio service is being received. I hope that answers Hugh’s
query and also to have covered a possibly rather little-
known transmission band.

A letter from Hal Moorshead (Wanstead, North-East
London) reports excellent colour DX signals (CDX) on
his KB 22in. colour receiver, Living in a most favourable
position by all accounts, with no high ground between
Hal and the sea, signals from West German, Dutch,
Belgian and French transmitters were received (the latter
with reversed video). Hal in particular notes excellent
colour from the Goes, Holland, transmitter on ch.E29.
A 10-element group A aerial is the only one in use so we
can see that long-distance reception is possible on
relatively simple equipment.

R. Finch (Birmingham) has sent in a most impressive
log detailing the various days of Sp.E reception in his
area. Signals seem to have been received from most
countries, including the new Czechoslovakian test pattern
on several occasions. A rather alarming comment at the
end of his letter tells that during the last season (1970)
his DX aerial mast was struck by lightning. Although,
apparently. lightning never strikes in the same place twice,
he is taking no chances and has rebuilt his Band I aerial
on a rotator in the loft!

In Remembrance

It is with considerable regret that 1 heard the news that
our old friend Doug Bowers (Saltash) had pased away on
July 11th, 1971. Doug was a long-established DX enthusi-
ast and despite being disabled for the past 11 years had
been very active. He will be particularly remembered for
his tropospheric reception of Spain on various occasions,
on both v.h.f. and u.h.f. We would like to pass our sincere
condolences to Mrs Bowers and her son in their sad and
unexpected loss.

BACK NUMBERS

We regret that owing to the closure by the Company
of the department concerned it is no longer possible
to supply back numbers of TELEvVISION. To ensure
that readers get TELEVISION regularly we strongly
recommend that a regular order is placed with a local
newsagent or that an annual postal subscription
(£2-65 including postage for one year to any part of
the world) is taken out. Reference to past issues is
possible at some public libraries which hold bound
volumes and we understand that some offer a
photostat service.
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SIMPLE UHF AERIAL PREAMP

A recent transistor, the BF272, is used in a
simple circuit housed in a 35mm. film can. The
emphasis has been placed on simple construc-
tion and minimum expense. The earlier AF139
can be used as an alternative, reducing the
cost still further.

SERVICING TV RECEIVERS

Continuing our coverage of chassis widely used
in the rental trade, next month we deal with
the Plessey/Defiant 9A50-9AB62 series.

PANORAMIC MONITOR

... Or things you can do with varicap tuners!
These are now readily available and are very
versatile. One application highlighted is as a
Band monitor—the tuner is swept across the
Band and the output monitored on an oscil-
loscope.

TRANSISTOR VIDEO CIRCUITS

Recent articles have gone into the |f. and h.f.
aspects of valve video circuits in some depth:
this concluding article rounds off the subject
by dealing with the characteristics peculiar to
transistorised video circuits.

CONSTRUCTORS’ CIRCUITS

Next month the audio side: two transistor audio
circuits for TV sets will be presented, a simple
general-purpose one and a high-performance
one with a specification that will satisfy the
hi-fi enthusiast.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY ON THE FORM BELOW

(Name of Newsagent)

Please reserve/deliver the NOVEMBER issue of
TELEVISION (20p), on sale OCTOBER 22,
and continue every month until further notice.
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SONY COI
RECEIVER

K. ROYAL

THis is the colour receiver which has been the subject
of a number of press reports in recent months: it is
the one designed to operate on the PAL system but
without infringing the Telefunken patents. There is
no doubt that it is a remarkable set which has been
very carefully and cleverly evolved by the Sony
engineers. It is also a very sensitive set which I per-
sonally can vouch works extremely well in fringe
areas.

Display Tube

The display device is not the usual shadowmask
tube but a tube called the Trinitron which, instead of
using diminutive clusters of red, green and blue glow-
ing dots, is based on vertical red, green and blue glow-

ing stripes. Moreover it uses a single electron-gun
assembly (but with three beams) as distinct from the
three guns of the shadowmask tube. These features
significantly reduce the complexity of convergence
both in circuitry and adjustment. However, the screen
size is currently smaller than that of shadowmask
tubes, being 13in. in the KV1320UB. Our main pur-
pose in this article though is to examine the chroma
and decoder departments to see how Sony have
exploited the PAL signal without getting into trouble
with Telefunken.

The Trinitron tube requires primary-colour drive
and the block diagram (Fig. 1) shows that the colour-
ing section concludes with a matrix taking the three
colour-difference signals and the Y signal and deliver-
ing the red, green and blue signals to the Trinitron

From Y amp
—_—

ACC amp

4{ACC det |'——-{ Killer

; CW drive 1 B-Y Bl B
BA-1 Amp 1, Osc 1 Dem, Drive. Out E
BPT-1
N
From video g CW drive 2 R-Y
det/amp | sw2 BA-2 Amp 2,0sc 2 e e out R Pt tube
—  lgpat ! Q3 @313, Q314. Q315 | [ | Dem, Drive, EL
Chroma amp G-Y G-Y G
SWI & buffer BPA2 H e, G G
'H Q304, G951,Q952 ve.
delay
- Burst det, clock Matrix
Line  pulse from line output transformer BA-3 ’ putse check
FE Q701 D702 Q7ut D703
(clock pulses)
Line pulses
AGC
D701
Q702
Video Sync V sync Multivibrator Gate pulse
sep Q705 4706,Q707 Q708, Q709

Fig. 1: Block diagram of the Sony decoder and tube-drive system.

>
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Chroma input
from SW2
R 361
10k

+ supply

To V det

To” %2-2k

Burst amp-2

Line sync (gating) puises

Fig. 2. Circuit of the V reference signal channel.

cathodes: this section of the set is reasonably con-
ventional.

Reference Signal Generators

The R—Y (V) and B—Y (U) synchronous detectors
produce the two transmitted colour-difference signals
in the usual way, but instead of there being just one
reference signal generator there are two of them,
denoted CW drive 1 and CW drive 2 in Fig. 1. For
proper quadrature demodulation we need of course
two reference signals with a 90-degree phase displace-
ment between them. Ordinary PAL sets accomplish
this by including a 90-degree phase shifter in the refer-
ence signal feed to one of the synchronous detectors:
Sony do it differently as we shall see.

Each reference signal channel starts with a 443MHz
crystal which is stimulated, and thus caused to oscil-
late, by colour bursts applied to it from the burst
amplifier. Again there are two of these, one in each
channel, denoted BA—/ and BA—2 in Fig. 1. The
circuit of one channel (the other is just the same),
including the burst section, is shown in Fig. 2.

The amplifiers receive chroma signal from the

Chroma input J—-‘Eursts to U reference signal generator

A-
]B ll

A
Sw2 1 Bursts to V reference signal generator
BA-2

CW drive-2

1 Line - by-line switching
3

Fig. 3: Simplified block diagram showing how SWZ2
inverts the signal fed to BA-2 on alternate lines.

135° (+45° with respect {b} Burst phase even number lines
to =U)
—UB0t ———— > ———— ——

U180 — ——— p— — ——— —
/1.5' with respect
{a} Burst phase odd number lines 225°* =]

Fig. 4: The phase of the PAL bursts, (a) on odd lines,
(b) on even lines.

0Odd number lines

135°\

Even number lines

Burst phase at BA-1

Burst phase at BA-2

Fig. 5: Phase of the burst signals fed to BA-1 and BA-2
on odd lines (a) and even lines (b).

CW amp-2 CW0sc=2

chroma channel BPA—/ (Fig. 1) via transformer
BPT—I. Amplifier BA—/ in the B—Y channel is
fed direct from BPT—/ but the feed to BA—2 in the
R —Y channel is via SW2 which introduces a 180-degree
inversion on alternate lines. This can be appreciated
better from Fig. 3. SW2 itself is operated by line-by-
line pulses (from block FF in Fig. 1) and thus switches
between positions A and B line-by-line (FF is a “flip-
flop™”, see later). Thus with SW2 in position A the
chroma signal is fed direct to both BA—/ and BA—2
while in position B the chroma signal applied to BA~-2
is changed 180 degrees in phase by the inverter. (In
practice inversion is carried out by the centre-tapped
secondary winding of BPT—/.)

PAL Swinging Bursts

What is the significance of this? First let's recap
on the PAL chroma signal and recall to start with that
the phase of the bursts swings 45 degrees about the
— U chroma axis (see Fig. 4) so that on one line they
are +45 degrees and on the next line —45 degrees.
It is convenient to consider lines of chroma signal in
consecutive number (I, 2, 3, 4, etc.) and that the
bursts swing from 135 degrees on one line to 225
degrees on the next consecutive line (this is because
the —U chroma axis is regarded as 180 degrees), On
this basis then the PAL signal is transmitted so that
the bursts on odd number lines (1, 3, 5, 7, etc.) are at
a phase of 135 degrees while those on even number
lines (2, 4, 6, 8, etc.) are at a phase of 225 degrees as
shown in Fig. 4.

Action of SW2

Now let us see what happens when these line-by-
line bursts are switched by SW2 and processed by the
inverter in Fig. 3. If the chroma line is say an odd
number and SW2 is at position B then the bursts fed
to BA—?2 will have a phase of 315 degrees (since they
are shifted 180 degrees by the inverter) while those
fed to BA—! will have the transmitted 135-degree
phase. These conditions are shown at (a) in Fig. 5.
On the next consecutive line, which will be an even
number one, the bursts will have a phase at BA—2 of
225 degrees, since now SW2 is at position A—in other
words the phase will coincide with that transmitted as
shown at (b) in Fig. 4—while the phase of the bursts
at BA—1 will also be at 225 degrees because the
chroma input to BA—/ is direct. These conditions
are shown at (b) in Fig. 5.

The net result of all this is that BA—2 driving the
V reference signal channel is fed with bursts swing-
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V axis {odd lines)
+V] 1359
|

Uaxis—— — —— S
/\ U *

225° | 315° 225

{even lines) -Vl fodd tines} {even lines)

{a) (b}

Fig. 6: The average phase of the reference signal fed to

the V detector is coincident with the V chroma axis (a)

while that of the reference signal fed to the U detector is
coincident with the U chroma axis (b).

ing +45 degrees relative to the V chroma axis while
BA— driving the U reference signal channel is fed
with bursts swinging +45 degrees relative to the U
chroma axis, as shown respectively at (a) and (b) in
Fig. 6.

The burst amplifiers BA—/ and BA—2 drive the
4:43 MHz crystal tuned circuits and because of the
high Q of these and the time-constants involved the
average phase of the signal generated in the CW
drive | channel lines up with the U axis while the
average phase of the signal generated in the CW drive
2 channel lines up with the V chroma axis. Moreover
the intervals between the bursts are effectively deleted
so that each synchronous detector receives a c.w.
signal at 4-43MHz with a 90-degree displacement
between the two signals as required for correct quad-
rature demodulation. That is, the phase of the signal
applied to the V detector is along the V axis and that
of the signal applied to the U detector along the U
axis.

When we commenced investigating the action of
switch SW2 and the inverter in Fig. 3 we assumed
that SW2 was at position B during odd number lines.
We could have started the discussion by assuming the
switch to be in position A during odd number lines.
Exactly the same net results would have been
achieved, but instead of the average phase of the
bursts fed to BA—2 lining up with the —V chroma
axis the phase would have lined up with the +V
chroma axis. That is the phasors in Fig. 6(a) would
have been pointing upwards instead of downwards as
shown. The 90-degree phase difference between the
reference signals going to the V and U detectors would
thus still have been maintained.

From this aspect therefore it matters not in the
least whether SW2 switches from A to B on odd or
even lines. In fact the set works (with certain provisos)
whichever line SW2 latches on to. Nevertheless there
1s an identification (ident) system which synchronises
the switching to one particular line mode, the even
number lines. We shall see in a minute that such
lines correspond to PAL lines of reversed V chroma
phase—i.e. —V lines.

Reference Signal Channels

Transistor Q312 in Fig. 2—the BA—2 burst ampli-
fier—receives at its base the chroma signal via C345
and also line sync pulses through R361. The transistor
is normally biased off but during the bursts it is biased

{Line -by-line switching To U det
. A 0
Erlrgma input Chroma amp
1H delay = Cswi and buffer
To V det

Fig. 7: Simplitied block diagram showing how SW1 feeds
the signal from the delay line to the chroma channel on
alternate lines.

on by the line sync pulses. These are positive-going
and about 6V p-p. They are taken from the sync
separator through an LC circuit which adjusts their
timing to correspond to the periods of the bursts.
Q312 is thus a gated burst amplifier so that the bursts
only arrive at the crystal X302 via transformer
BAT-2 when Q312 briefly conducts during the burst
period, i.e. the chroma information is deleted. The
crystal produces the 4-43MHz c.w. signal which after
amplification by Q313 and Q314 is fed to Q315. This
transistor is under conditions of mild positive feed-
back (from transformer COT—2 in the collector via
C364 to its base), ensuring that a steady 4-43MHz
signal is fed to the V detector. The other channel is
just the same but drives the U detector.

PAL V Chroma Phase Alternations

Going back to Fig. | we see that there is a second
diode switch SW/ which is associated with the delay
/H. This switch feeds chroma signal from transformer
BPT—] to the chroma amplifier and buffer (and
thence through BPA—2 to the V and U detectors)
either direct or through the delay /H. Fig. 7 shows
the relevant section in block diagram form. SW/ is
also switched line-by-line and as for SW2 the switch-
ing source is FF. Thus SW/ and SW2 switch in
synchronism line-by-line.

We must now look at the second parameter of the
PAL signal, namely the line-by-line phase alternations
of the V chroma signal. These 180-degree alternations
accompany the swings of the bursts so that on odd
number lines when the bursts are at 135 degrees the
V chroma signal is positive (i.e. + V) while on even
number lines when the bursts are at 225 degrees the
V chroma signal is negative (i.e. —V). The action is
clarified in Fig. 8. The U chroma signal of course
has a constant phase axis on all lines.

Now let’'s see what SW/ (Fig. 7) does to these
alternations. If the line is say an odd number with
+V chroma and SW/ is at position A then the
chroma signal is applied directly to the c/iroma ampli-
fier and buffer and the conditions are as shown in
Fig. 8(a). On the next line however when the trans-
mitted signal is —V (an even number line) SW1I will
be at position B and chroma signal will pass to the
chroma amplifier etc. through delay /H. The period
of delay provided by /H is exactly equal to a line
period (644S). Thus with SW/ in position B the
chroma amplifier etc. will receive a signal correspond-
ing to the previous line, an odd number one carrying
+V chroma. In this switching mode therefore the
chroma amplifier will receive only those lines of
chroma signal corresponding to +V. In other words
it will not receive lines with —V chroma signal and
instead will process the previous lines with +V
chroma signal. If the switching mode is reversed only
the —V chroma lines will be processed and since
SWI is synchronised to SW2 the reference signal
phase would change to suit these lines, This then is

+¥ (bl Even lines
135¢

U axis—— — ————¥. — - —

{a) Odd lines

Fig. 8: PAL //'ne.-by-//'ne V chroma 180-degree alternations;
(8) during odd fines, (b) during even fines.




why it doesn’t matter whether SW/I|SW2 switches
from A to B on odd or even lines from the general
theory of the system.

While all this is going on the lines of Y (luminance)
information are being handled in the normal way.
What the system does is to delete the phase alterna-
tions of the PAL signal at the expense of a rather
insignificant reduction in the chroma information
used owing to the +V (could be —V) lines being
repeated during the times when —V chroma is being
transmitted. Note carefully though that the Y infor-
mation is not in any manner impaired since from this
aspect the receiver works normally: and it’s the Y
signal of course that carries the picture detail.

Since the PAL parameters have been removed the
receiver behaves like one designed for the American
NTSC signal. The phase correction attribute of the
PAL system is thus deleted. This is done because to
retain it in any way would be an infringement
against the Telefunken patents. In practical terms this
means that the colours can change mildly with
changes in chroma signal phase anywhere in the
system (at the transmitter, in propagation or at the
receiver).

Hue Control

Since there is no PAL ‘“‘colour lock™ the receiver
is equipped with a hue control—as are American
NTSC receivers—and the circuit of this is shown in
Fig. 9. This can be tied up with the overall block
diagram (Fig. 1). The chroma signal is fed to Q95!
base from Q304, a buffer amplifier in the chroma
channel, which is an emitter-follower. The signal is
then passed to Q952 base through transformer T951
and thence from the emitter of this transistor via
colour and subcolour controls to BPA—2 which feeds
the V and U detectors with chroma signal.

The network concerned with the hue control is
related to the secondary of T951 and the components
between this and Q952 base. The hue control proper
(VR905) comes into this of course and owing to the
capacitive reactance of C956/C957 working in con-
junction with the network resistors relative to the
centre-tap on T951 secondary the phase of the colour
vector can be swung about +20 degrees by the hue
control. The transformer is tuned to provide the
correct nominal phase when the hue control is at
mid-setting, indicated by a “click” position.

Relative to the centre setting therefore the hue can
be swung towards magenta one way and towards

+18Y
680
470

L ] VR905

<047 500 )
/I Hue l o

22k ,I
—— 4 To BPA-2
Chroma input Q952 and V
{from Q304 — 2SC403C  and U dets

see Fig. 1) (see Fig.1} via

10k colour control

T

Chroma amp Bufter ,,K

Fig. 9: The chroma amplifier and buffer circuits, showing
the hue control arrangement.
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Fig. 10: The BBC's burst blanking sequence during the
field sync periods, showing how this is related to the Sony
“ident” switching system.

cyan the other and which direction of rotation gives
the particular change depends on whether SW//SW2
are switching from A to B on odd or even lines.
Assuming that T951 is accurately adjusted for exactly
the correct hue when VR905 is at its centre “click”
position, then random changes in the line-by-line
switching mode have no effect at all on the colours.
Since this condition would never exist in practice
however (the hue control is there to adjust ahyway!)
random changes in line-by-line switching would tend
to introduce colour error (the eye would average the
colours produced by the two switching modes and
discern the incorrect colours).

To avoid this SW//SW2 are switched from A to B
on either odd number or even number lines and a
unique ident circuit has been developed for this. It
is understood that this is engineered so that the even
number lines (those carrying —V chroma signal) are
used for the chroma information. But the receiver
would work equally as well—so far as I have been
able to judge—by the use of odd number lines (those
carrying +V chroma signal).

Sony Ident System

Although it has so far been assumed that line pulses
directly switch SW//SW2 this is not strictly true: FF
(Fig. 1) a bistable (“flip flop™) circuit which is triggered
line-by-line by pulses from the line output transformer
actually controls SW//SW2. The action is similar to
the V detector bistable switching of ordinary PAL
receivers.

Figure 1 shows that FF also receives an input from
the hurst detector clock pulse check. This is the ident
section which produces pulses to set the FF switching
to the selected lines of the chroma signal. Thus if
SWI/SWZ tend to switch in the incorrect mode the
ident system yields a cancelling pulse—causing FF to
miss a count—thereby restoring the correct (selected)
switching mode. This action is again similar to that of
V detector switching synchronisation in PAL
receivers. While, however, PAL receivers obtain the
V ident signal from the 7-8kHz *“ripple” produced
from the swinging bursts by the reference oscillator
a.f.c. loop phase detector, the Sony receiver obtains
the switching information from the special burst
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Fig. 11: Circuit of the Sony ident system.

blanking sequence of the PAL signal during the field
blanking periods. To obtain the ident signal from
the swinging bursts—as in PAL receivers—would
seemingly infringe the Telefunken patents.

Burst Blanking Sequence

Figure 10 shows the video waveform of the PAL
signal during the field blanking period: this reveals
that the burst blanking is staggered over a four-field
cycle to ensure that all the field scans start and finish
with bursts of the same phase. At the commencement
of PAL colour transmissions this staggering was not
employed and as a result flickering occurred at the
top of pictures carrying colours of high saturation.
This was caused by the bursts being at one phase for
fields 1 and 4 and at the opposite phase for fields 2
and 3. The BBC now use the sequence shown in
Fig. 10 and it is from this that the Sony ident signal is
obtained.

dent Circuit

The circuit of the system is shown in Fig. 11. Bursts
from the gated burst amplifier BA-/ (Fig. 1) are
applied to BA-3 which is transistor Q701 in Fig. 11.
Burst a.g.c. is applied to Q701 via Q702. Diode D701
rectifies the bursts at the emitter of the subsequent
burst amplifier Q703 and the resulting d.c. is fed to
Q702 base. A fairly long time-constant is employed
here. The change in Q702 conduction thus regulates
Q701 bias, and hence its gain, thereby keeping the
burst level constant.

Q706 and Q707 comprise a monostable multivi-
brator; that is, the circuit is triggered into one mode
of conduction and then automatically switches itself
back to the other mode. Q705 processes the line sync

Multivibrator

S

Gate pulse amp Gate amp

pulses fed to it from the sync separator and the
resulting integrated signal triggers the monostable.
How soon this returns to its other mode depends on
the setting of phase preset VR702.

Briefly, what happens is that a series of bursts
arrives at D702 from T701 secondary. At D702
cathode they form 4V p-p pulses and since they are
positive-going at Q704 base they tend to switch this
transistor on. Negative-going pulses then appear at
the collector and are passed through D703 to the first
transistor of the flip-flop (block FF in Fig. 1). When
the switching mode is correct the pulses aid the
normal line-by-line switching; if it is incorrect they
will restore the mode as previously explained by
making FF stop for a “count.”

Q704 conduction is under the control of the gate
amplifier Q709 and this transistor is switched by the
monostable output pulses via the gate pulse amplifier
Q708. In effect therefore Q704 samples the bursts
during the field blanking periods, a pulse being pro-
duced for ident purposes as soon as a field commenc-
ing with bursts of 135-degree phase occurs.

There are many other aspects of the circuit which
we cannot go into for the present, but a better idea
of the ident action might be gleaned from the wave-
forms shown below the video waveform in Fig. 10.
The phasing preset VR702 merely alters the “position-
ing” of the ident pulse. B

NEW ENGLISH ELECTRIC VIDICON

English Electric have introduced a 13mm. separate-
mesh ruggedised vidicon with low-power (0-6W)
heater which makes it suitable for use in battery-
powered cameras. The small dimensions of the P888
enable cameras of minimal size to be produced. The
tube has a spectral response similar to that of the
human eye and because of the smaller target area
there is a reduction in lag compared to larger tubes.
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Fault Diagnosis
K.B.Whapples MSERT

In the author’s opinion it is the speedy diagnosis of
faults in the line timebase that causes the greatest
difficulty to less experienced service technicians. The
purpose of this article is to encourage the use of quick
methods of diagnosis in the field—since it is in the
field that rapid checks are essential if service calls are
to be efficient. The basic idea put forward is that a
flexible series of quick checks can often lead to the
fault being corrected on the spot: only if these checks
fail to reveal the cause of the trouble is it then neces-
sary to bring the set in to the repairshop for conven-
tional stage-by-stage testing and evaluation in logical
sequence with the full complement of test gear.

Of paramount importance in the field is initial care-
ful examination of the set: learn to look, listen, smell
and if necessary touch parts as the set warms up. The
procedure should become automatic as experience is
gained. As an example of the importance of physical
checks, it is hardly meritorious to find by methodical
testing that low gain is due to low screen voltage in a
stage if the offending feed resistor is all the while
obviously and visibly burnt!

Sound Normal, No Raster

Consider then the typical domestic dual-standard
receiver with the familiar symptoms of sound normal,
no raster. In 80-90% of such cases the cause is a line
timebase fault. The important steps are to confirm
whether this is so and then to decide whether the
repair can be made there and then. Assume then
that the set is switched on and that our senses have
revealed nothing unusual—initial sensory checks
should of course include tube and valve heaters and
any signs of overheating.

First ascertain the presence of e.h.t. If the a.c. side
(anode top cap) of the rectifier is the most accessible
point and the voltage here seems satisfactory, replace
the rectifier and check that the heater of the new
one is alight. If the set uses an e.h.t. multiplier dis-
connect this and confirm the presence of sufficient
a.c. at the output from the line output transformer
e.h.t. overwinding by means of a spark test. A faulty
multiplier will almost always load the timebase to
virtual standstill and the strong odour is immediately
detectable and recognisable. Disconnecting a faulty
multiplier will allow the timebase to burst into life
which becomes immediately apparent. If now satis-
fied that there is sufficient e.h.t., check the c.r.t. for
correct bias, first anode voltage, heater voltage or
ion trap (if fitted) troubles. These points are readily
accessible and if all’s right here we know we have
to concentrate on the line timebase.
~ The method I advocate and use myself in the field
is next to set about eliminating possibilities, not in
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any logical order but in a sequence depending entirely
on the accessibility of the components in the offend-
ing timebase. This approach relies on working
through a list—given later—of possible failures. This
should be done in such a way that information
gathered from each preceding check is used in con-
junction with the next most convenient move to
make. )

Check the operation on both systems, ensuring
that the system switch moves to a positive mechanical
position and that the contacts used in the timebase
appear to be in good order—some receivers, par-
ticularly certain GEC and Thorn group models, are
notorious for line faults due to poor switch contacts.
Any valve which could possibly cause the symptoms
should be checked by substitution as this is quickly
done and puts our mind at rest before going on to
more troublesome tests. Standard tests like lifting
the top cap of the efficiency diode to check for a
short-circuit boost capacitor are however easily done
before getting around to valve changing.

If there is no a.c. on the efficiency diode or e.h.t.
rectifier top caps and a labouring output pentode
one would suspect lack of drive from the line oscil-
lator stage. A faulty eh.t. multiplier, deflection coil
assembly or perhaps an e.h.t. rectifier with short-
circuit heater could, however, produce similar symp-
toms and all these can usually be eliminated by
making disconnections and noting results in the time
taken to locate the line output valve grid lead and
make a measurement there. Width/set-boost controls
are also worth checking by turning to show whether
the track is faulty.

The approach suggested may appear random and
undisciplined but 1 can assure readers that in my
own experience it has proved its worth in so far as
this method enables most line timebase faults to be
detected and repaired in a shorter time than by using
the classic stage-by-stage technique.

Possible Faults

Here then is the list of possibilities which can be
rapidly worked through: valves—check all in the
timebase if in doubt; boost capacitor—lift top cap
off efficiency diode to see whether this produces
some sort of results; deflection coils—often easily
unplugged to note whether a short is loading the
timebase; video—check that the tube bias varies as
the brightness control is adjusted; system switch—
check if not throwing and for bad contacts; plugs
—check mating of any form of connections; pulse
capacitors (connected across sections of the trans-
former)—examine for signs of distress and if neces-
sary cut one lead and note effect; width poten-
tiometer—check for bad track; iom trap—check for
broken strap and/or maladjustment; check line drive,
presence of boost voltage, tube and valve heaters,
e.h.t. multiplier, line output valve screen voltage and
the condition of the linearity sleeve.

In most sets all these things can be checked in a
few minutes and a decision can then be made as to
whether the receiver can be repaired on the spot. In
conclusion, criticisms and suggestions will be received
with great interest, bearing in mind that the aim of
the approach outlined is to provide a rapid system
of fault-finding which does not overlook too many
possible causes of line timebase failure and is yet
realistic and economical in this very competitive
industry.
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Field Timebase

There are several trouble spots which affect the
height, shape and field hold. Now that these sets
have had a good deal of use there are a few not so
common faults which did not show up previously.
For example an almost total collapse of the height
need not be due to a fault in the timebase itself but
to one in the h.t. line. If the main smoother loses
capacitance (C92, 200#F) the only obvious symptom
may be that the raster is only an inch or so high in
the centre. Clipping a test electrolytic from Chl to
chassis (convenient on the lower left) will prove
whether this is so and may save a lot of time checking
around the PCL85 stage.

This is not to say that faults do not often occur in
the timebase itself. On the contrary there are many
common fault conditions, mainly due to defective
capacitors. It is our practice to replace all suspect
paper types from C112 to C119. This is not expensive
and can be done quite quickly. C115, C116 and C122
should be rated at 1kV for reliability. At the same

PL?

& =
BRAEA ,__Hl R81-R87
™

cHI ‘ e
\ AC

Fig. 2: Rear chassis view.

SERVICING

Atelevision
receivers

L. LAWRY-JOHNS

SOBELL ST282 SERIES—cont.

time the electrolytic C117 should be replaced and the
value of R118 checked. This resistor is often damaged
by a faulty PCL85 and should not be left in circuit
if it is discoloured.

It is not unusual for CI!7 to explode scattering
bits of its inside over a wide area. This happens when
the PCL85 shorts internally. The thing to do in this
case is to replace the valve, R118 and C117.

IF Stages

At the top of the panel there is a three-pin plug and
socket. This is the connection to the volume control.
It is & common complaint that the sound may
suddenly blare out at full blast irrespective of the
position of the control. The control itself is rarely
at fault: it is the three-pin socket which is normally
found to be responsible. The trouble is that the socket
legs are not making proper contact with the print.
Good contact must be made on both sides of the
panel and all connections should be cleaned and re-
soldered. This may not prove to be as easy as it
sounds.

The nearby PCL84 valve is the audio output valve
and is often responsible for low and distorted sound.
Also check C76, C77 and C79. The first two are often
leaky and the latter often open-circuit. A defective
PCL84 may have damaged R76 which must also
receive attention.

Sound distortion should also direct attention to
R66 (4.7MQ). This is the load resistor of the noise
limiter MR3: its value sometimes goes high, clipping
even normal signals. Also check C73 and C75.

In the sound i.f. stage V9, R60 may be found burnt
out due to C65 shorting. The same thing occurs in
the vision i.f. stage V4 where the resistor is R30 and
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Fig. 4: Circuit of the optional plug-in flywheel sync unit

fitted in some fringe area sets. In later flywheel units

R138 is 680k}, R140 27kS), R143 1-5M) and R145 is
omitted.

the capacitor C45. The panel itself is often damaged
by this type of short and the consequent burning.
Some careful cutting away of the affected parts with
replacement wiring is often necessary to avoid replac-
ing the complete panel.

Note also the h.t.-to-chassis path formed by the
resistors R23, R25 and R27. If R23 is burnt but not
R25 check the EF183 and C40. If both R23 and R25
are damaged change both as the trouble is more
likely to have been caused by a change in value
rather than a short elsewhere,

Video Stage

Changing the PCL84 video amplifier V6 can do
wonders for the picture contrast and definition and a
further improvement can be had by replacing C58.
This capacitor also has a profound effect upon the
field and line synchronization, being in the PCL84
cathode circuit: if it becomes open-circuit current
feedback is introduced thereby reducing the gain of
the stage particularly at the lower (sync) frequencies.

Tuner Units

The tuner found fitted may be of the push-button
type or the standard Sobell rotary. Quite a bit of
trouble has been experienced with the push-button
type, mainly mechanical (broken or worn plastic
members etc.). It is essential to set up any particular
button in the first instance (channel selection) with the
button not pushed in (remove outer cover to adjust).
When the channel has been selected, the button may
be depressed and the red fine tuner end adjusted for
optimum results. If the plastic is worn this may not
be possible.

The rotary tuner shares with the push-button type
one common defect. This is the tendency of the
oscillator load resistor to rise in value to a point
where the local oscillator fails and the only signals
received are those which break through at the if.
The rotary tuner uses a 10k{2 1W type in a fairly open
posntlon under the PCF806 valvebase. If the one fitted
is discoloured cut it out/and fit another. Even if this
is not essential at the moment it can save trouble
later.

The same cannot be said for the resistor used in
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the push-button tuner. A 12k 1W type is used and a
certain amount of dismantling must be done to gain
access to it. Therefore, if the tuner is functioning
leave it alone and merely check the valves and clean
the contacts.

Conclusion

If one further word of advice may be offered it is to
purchase several of these secondhand sets cheap and
not in going order rather than to buy one at a higher
price reputedly in good going order. This ensures
the availability of spares and enables one to have the
comfort of knowing that the finished set is not bodged
in any way.

Editorial Note: We understand that these sets are available
in “as-is” condition from RBTV, 82 North Lane, East
Preston, Sussex at £16 plus £1-50 carriage.

NEXT MONTH: DEFIANT 9A50-9A52 SERIES

AERIAL NEWS

The aerial makers have been busy with new introduc-
tions and improvements to existing ranges. Maxview
aerials have introduced a direct-to-chimney wall
bracket which in conjunction with a new universal
clamp is claimed to fix any aerial to any mast, making
aerial orientation easier and reducing installation time.
Details from Maxview Aerials Ltd.,, Maxview Works,
Setch, King’s Lynn, Norfolk. J Beam have made a
number of improvements to the radiator (skeleton
slot dipole) and reflector elements used in their Para-
beam and Multibeam u.h.f. aerials. The junction box
cable connections have also been modified. Rigid-
lock is incorporated in the radiator and reflector ele-
ments to prevent displacement by birds or high winds.

From Aerialite come the Constant, a set-top bi-
square with two circular stainless steel elements at
£1-80, the Selector, a smaller 9-element version of
their Supreme fringe-area u.h.f. aerial with S-shaped
directors and a pair of coplanar-mounted folded di-
poles, and a new range of loft aerials, the 45/6/L 6-
element aerial at £2:10 and the 45/10/L 10-element
aerial at £2-:50. These loft aerials are based on the
Golden-Gain models but have an improved mounting
arrangement for fitting to joists, roof beams or walls,
providing a wide range of movement in all directions.

Eﬁlﬂ-l“
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THIS MONTH: 405-LINE SOUND IF
STRIP AND GATED AGC CIRCUIT

THE sound i.f. section is one of the least complicated
parts of the receiver and should present few problems.
The requirements for a 405 sound i.f. amplifier are that
it should provide stable amplification at 38 15MHz
with around 500kHz bandwidth, and also that the a.m.
detector should produce a voltage which when used
for the purpose of gain control will keep the audio
output level reasonably constant with variations in
signal strength. Without gain control the final i.f. tran-
sistor would go into limiting on all but the weakest
signals, thus stripping the amplitude modulation from
the i.f. carrier.

The circuit (Fig. 1) is very similar to that of the 405
vision i.f. channel described in the June issue, the only
real difference being that the coils are designed to give a
much narrower bandwidth. A 38-15MHz tuned circuit
(L12, C14) in the vision i.f. (see Fig. 2, page 345, June
issue) feeds a low-level signal to the base of Tr40l.
This transistor is reverse gain controlled by a negative
voltage fed back from the sound detector D401. It is
permissible to use reverse gain control in this applica-
tion because we are not too worried about changes in
i.f. response shape—a tilt of a few dB does not matter
here while it would be undesirable in a vision i.f. strip.

After amplification by Tr401 the i.f. signal is
developed across an undamped single tuned circuit
L401, C406. Impedance matching into the next stage
is achieved partly by the primary-secondary turns ratio
of L401 and partly by the potential divider formed by
C409 and the input capacitance of Tr402. The second
stage of i.f. amplification employs an identical tuned
circuit L402, C426 and additionally the stage is uni-
lateralised by R409 and C414. The final stage is also
unilateralised and uses a double-tuned circuit, L403a/b
with C421 and C422, to couple the high-level signal to
the sound detector D401. L404 and C424 filter residual
i.f. from the detected audio signal and a negative a.g.c.
voltage is developed across C423 and passed back to
the ls);xse of Trd01 via suitable low-pass filtering (R412,
C408).

Construction and Testing

The recommended layout for the sound i.f. strip is
shown in Fig. 2 and is very similar to the layout of the
405 vision i.f. strip (circuit No. 1 in this series). The
screened input cable connected to the base of Tr401
should be as short as possible: this can only be achieved
if the 405 vision i.f. strip is laid out alongside the
sound if. strip as indicated. Medium-loss v.h.f.
coaxial cable, not microphone cable, should be used.
If the length of cable differs greatly from Scm. a
change in the value of C14 may be necessary to permit
the correct tuning of L12.

As a preliminary test measure the resistance across
C427: a short-circuit indicates a fault in one of the
feedthrough capacitors. Assuming that all is well
connect a 15V supply to the strip. The transistor
emitter voltages should be between 15 and 4-0V.

Disconnect one end of R412, thus disabling the
a.g.c. Injecta 100mV 38-15MHz signal at the junction
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of Cl11 and C12 (Fig. 2, June issue) and detect with a
voltmeter across C424 (positive side of the meter to
chassis). Peak L12, 401, L402 and both sections of
L403 for maximum meter indication, constantly
reducing the signal generator output so that the meter
reading does not exceed 2V. When all the coils are
fully peaked at 38-15MHz, manually sweep the signal
generator between 37 and 39MHz and note the response
shape of the i.f. amplifier. The response should be
similar to that shown in Fig. 3. If it is narrower it is
possible to detune L401 and 1.402 so that the response
is “spread” to the correct limits. R412 may then be
reconnected and .the i.f. amplifier tested on an off-air
signal. The level of audio from the detector may be
changed if necessary by altering resistors in the a.g.c.
loop, in particular R402 and R412.

Line-gated AGC Circuit

It is quite difficult to derive a suitable source of
a.g.c. for a 405-line vision i.f. strip. Many readers
will be aware of the unpleasant effects caused by the
“mean-level” a.g.c. system generally used: the i.f. gain
is dependent on picture content and on night scenes
the gain is turned right up with a resultant increase
in picture noise. The use of a line-gated a.g.c. circuit
easily repays the extra effort involved in its
construction.

The circuit (Fig. 5) is conventional and employs
three transistors. The 405-line video signal is fed to
the base of Tr405 in the collector circuit of which the
gating transistor Tr404 is connected. Trd404 allows
current to flow through the two transistors during part
of the line flyback period only. Thus regardless of the
picture content the video signal returns to black level
at the beginning and end of each line (these periods
are known as the front and back porches). If the line
flyback gating pulses fed to the base of Trd04 arrive
at the right time the black level of the picture will be
effectively sampled by the series combination of Tr404
and Tr405 and an a.g.c. voltage will build up across
C431. The level of this voltage will be proportional
to signal strength and completely independent of pic-
ture content. Trd06 amplifies the a.g.c. voltage which
is then used to control the gain of Trl1 in the vision i.f.
strip.

The layout of the a.g.c. circuit is not at all critical
and it may be built most easily on paxolin pinboard. If
the connection between D403 and C110 is particularly
long screened cable should be used, but do not screen
the video feed to Tr405.
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Fig. 2: Recommended layout (underside). For clarity the
emitter resistors and capacitors, R405, R411 and R418
and the neutralising components have been omitted. The
neutralising components should be connected in the same
manner as those in the 405-line vision if. strip (see

Fig. 4, page 347, June issue).
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Fig. 5: Line-gated a.g.c. circuit for use with the 405-line

vision i.f. strip. The BC 157 has the same base as the BC148

and the BC187 the same base as the BC108, see Fig. 12,

page 447, August issue. The gating pulse is obtained by

winding four turns of e.h.t cable on the line output
transformer primary winding.
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Installation of the a.g.c. unit in the receiver is
straightforward. Disconnect VRI11 completely and
connect the lead which went to the slider of this
control to D403. The contrast is then controlled by
VR401. To obtain a suitable source of line gating
pulses wind four turns of e.h.t. cable on to the primary
winding of the line output transformer. One end of
this reference winding is connected to chassis and the
hot end to C429 through screened cable (see Fig. 5).
The phasing of the winding may have to be reversed
to obtain gating pulses of the correct polarity (positive-
going). Note that the contrast will vary with the
setting of the line hold control; the correct setting for
this control will normally be near the centre of its
lock-in range. More specific details of this will follow
when the line timebase circuit is discussed.

ADDITIONAL NOTES ON CIRCUIT 2
Adding AFC

All tuners including varicap types suffer from oscil-
lator drift with change in temperature. This drift may
be as much as 500kHz for every 20°C rise in tempera-

ture. Drift can be minimised by mounting the tuner _
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¥ components list

Resistors:

R401 33k R407 8:2k(Q) R413  2:2k{Q) R419 47k Q) R426  2-7k{ All 3/3W 5%
R402 270k2 R408 2:2kQ R414 8-2kQ R420 5:6k(2 R427 390Q carbon film
R403 10kQ R409  3-3kQ2 R415 2:2kQ R422 1k Q R428 1kQ VR401 5000
R404 1kQ R410 470Q R416 1-8kQ2 R423 1kQ R429 15k Variable lin.
R405 1k R411 5602 R417 470Q R424 470Q R430 100Q

R406  2:2k() R412 150k R418 560Q R425 220Q

Capacitors:

Ca01 12pF SM Ca11 1000pF F c421 22pF SM Ca31 16 uF E
C402 1000pF F C412 1000pF F C422  18pF SM C432 01 uF PE
C403 1000pF F C413 5000pF DC C423  0-22uF PE C433 4700pF PE
C404 1000pF F C414  1pF SM C424  56pF SM C434  250uF E
C405 5000pF DC C415  56pF SM C425 50uF E E electrolytic 15V
C406  22pF SM C416  1000pF F C426  22pF SM F feedthrough
C407 1000pF F C417 1000pF F C427 001 uF DC SM silver mica

C408 1uF PE C418 1000pF F C428  22pF SM PE polyester 160V
C409 56pF SM C419  2:2pF SM C429  470pF C DC disc ceramic
C410 1000pF F C420 5000pF DC C430 500uF E C  ceramic
Semiconductors:
Trd01 BF167 (BF196) Tr404 BC108 (BCi148) Lockfit equivalents in brackets
Tr402 BF173 (BF197) Trd405 BC108 (BC148) D401 OA70

Tr403 BF173 (BF197) Trd06 BC187 (BC157) D402, D403 Any silicon diode,

e.g. BA130, 1N914, etc.

Miscellaneous:

L404 22uH choke (Painton) 4 Hexagonal dust cores 6 x Numbers in brackets from Home

3 Aladdin coil formers 13 x 12:7mm. (Z81A) Radio catalogue.

2 in. (CR14) 4 Nylonfeedthrough tags 30s.w.g. enamelled copper wire,
3 Screening cans (CR15) (Z149) etc.

in a cool part of the receiver but even this measure
may not be necessary as even 500kHz drift is barely
noticeable on a monchrome receiver. On a colour
receiver however the tuning limits are much finer and
the tolerable drift may be only 200kHz. In the writer’s
colour receiver (in which circuit No. 2 in this series
is currently being used) the effects of drift were almost
eliminated by sensible positioning of the tuner and the
use of a very effective a.c.c. circuit in the decoder.
Drift can also be eliminated by the use of a.f.c.

0-30v from $201b
and tuning potentiometers

Part of
T. Snowball's
circuit

To
tuner

chassis

To

/Tuner_ R202
_______ _ “chassis
3% VDR type E299 DD/ P338 (Mullard) SIS
Resistors 5% 1/4 l 1/2W carbon film gfey
beige
Colour coding

Fig. 6: Method of using the a.f.c. circuit given by T.

Snowball in the June issue to provide a.f.c. for the varicap

tuner used with the 625-line i.f. strip (Fig. 3, page 400,
July issue).

(automatic frequency control). T. Snowball’s circuit
given in the June issue can be modified for use with
a varicap tuner and the details are given in Fig. 6.
Tr2 (see Fig. 4, page 361, June) and the associated
components are omitted and the voltage from the a.f.c.
discriminator (across points A and B in Fig. 6) is fed
to the tuning voltage line of the varicap tuner via a
resistance network incorporating a v.d.r. This device
ensures that the a.f.c. loop gain is constant over
Bands IV and V—it is a standard Mullard component
(type E299DD/P338). Points A and B may need to be
interchanged so that correct a.f.c. phasing is obtained.
The alignment procedure given in T. Snowball’s
article should of course be followed. Take the input
for the basc of Trl in the a.f.c. circuit from the
junction of C244, C242 in the 625-line i.f. amplifier
(Fig. 3, pages 400-1, July issue) via a 1pF capacitor.
Realignment of L208/L209 will be necessary.

Extending the AGC Range

In certain locations the range of the a.g.c. circuit
used in the 625-line i.f. strip may be found to be
inadequate. The situation is likely to arise when
signals are available from two or more u.h.f. trans-
mitters, one of which might be about 10mV and
another about 504V, Changing the preset gain applied
to Tr202 by selecting a suitable alternative value for
R217 would in this case be inconvenient but it is
possible to apply a.g.c. to Tr202 as follows. Change

—continued on page 565




BASIC PAL CODING AND DECODING

IN the last four articles we have considered in some
detail the various circuits used with colour-difference
and primary-colour picture tube drive, while the two
articles prior to these investigated the circuits hand-
ling the video and luminance signals. We must next
investigate the circuits which lead to the delivery of
the two transmitted colour-difference signals, R—Y
and B—Y, to the colour-difference preamplifiers. In
this month’s instalment however we shall, to set the
scene, outline the basic features of the transmitted
colour signals.

Encoding Summary

The signal path from the camera to the main modu-
lator at the transmitter is shown in Fig. 1. The three
pick-up tubes in the camera deliver R, G and B
primary-colour signals in proportion to the colour in
the scene present. These signals are applied to a
matrixing system which produces three different
signals. In one section of the matrix the R, G and
B signals are added in the proportions of 30%, 599,
and 119 respectively to obtain the Y (luminance)
signal. In other sections of the matrix this new signal
is subtracted from the R and B primary-colour signals
to give R—Y and B—Y colour-difference signals.
Thus at this stage there are three main signals: Y,
R—Y and B—Y.

The Y signal constitutes the basic monochrome
modulation and is applied to the u.h.f. carrier wave in
more or less the normal way along with the sync and
blanking pulses. This makes it possible for an
ordinary black-and-white receiver to produce a
monochrome picture from a colour transmission with-
out undue complications: such a receiver does not of
course respond to the colouring information in the
composite signal.

PAL Signal Weighting

R—Y and B—Y signals in a PAL system trans-
mitter are weighted and then applied to separate
modulators. After weighting they are referred to as
the V and U signals respectively. This weighting is

M Sync and blanking input
a
Camera G : BN
i
B8 x
R-Y
Burst gate

input
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introduced to avoid overmodulation of the composite
vision carrier during peaks of the chroma signal. The
values of the PAL weighting are such that V=0.877
(R—Y) and U=0.493 (B—Y).

At the U and V modulators the U and V signals
are modulated on to a subcarrier with a frequency of
exactly 4.43361875MHz—for convenience however
this is generally given as 4.43MHz. The exact fre-
quency is chosen to minimise the effect of the sub-
carrier on monochrome receiver picture displays and
also allows the colouring information to be accommo-
dated at the top end of the video spectrum within
the normal 625-line monochrome channel bandwith.

Quadrature Modulation

The U and V modulators work with the same sub-
carrier frequency but the phase angle of the V sub-
carrier leads the U subcarrier by 90 degrees. The two
modulators use double-sideband amplitude modula-
tion with suppressed subcarrier and the two outputs
are then added, the resultant signal multiplex being
known as the chrominance (chroma for short) signal.

This technique of carrying two lots of different
information on one carrier (or subcarrier) is known
as quadrature modulation, because the phase of the
carrier upon which one lot of information is carried
differs by 90 degrees from that upon which the other
lot of information is carried. In this way it is possible
to carry two independent signals with minimal
interaction on a common signal multiplex and subse-
quently to reclaim each signal separately and in iso-
lation at the receiver.

Colour Bursts

A circuit in the receiver replaces the subcarriers
suppressed at the transmitter, but since the demodula-
tion in the receiver is possible only when the
frequency and phase of the reintroduced subcarrier
(generally called reference signal) match those at the
transmitter the transmitted signal must carry infor-
mation to enable this synchronism to be achieved
accurately. For this purpose the colour burst signal,

Composite signal

to mai

in
vision modulator

Y delay

Y = 0-3R+0:59G+0-11B
Adder [

U weighting

V welghting

and adder

Composite
chroma

U=0-493 (B-Y)}

V=0:877{R-Y)

Subcarrier input

- Fig. 1: Basic features of a colour transmitter (see also the PAL V switching shown in Fig. 8).
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Fig. 2: The burst signal con-
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Fig. 3: V and U chroma signals with the resultant P

obtained from their addition, (a) shown in sinewave form

and (b) in vector form.
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Fig. 4 (left): How the phase of the resultant P changes with
differences in the relative amplitudes of V and U.

Fig. 5 (right): Chroma axes, showing the phasor P
produced by —0-4V and 0-2U.

which consists of 10 cycles of subcarrier signal, is
transmitted during the back porches of the line sync
pulses as shown (not to scale) in Fig. 2. This signal
is obtained from the subcarrier generator at the
transmitter and so is of exactly the right frequency
and phase to synchronise the reference oscillator
used in a receiver. The receiver in effect processes
these line-by-line bursts and changes them into a con-
tinuous signal for application to the chroma demodu-
lators.

Modulators

The composite chroma signal is then added to the
delayed Y signal and fed to the main vision modula-
tor. Delay in the Y channel is necessary—as in the

Fig. 6 (right): PAL V signal +V{90%)
reference phase on odd
lines (a) and even lines (b).
The phase of the V com-

ponent of the chroma signal st
is alternated through 180 &0 (a) AR
degrees [line-by-line. This
gives rise to the swinging
burst feature.

(135°)

{180°) (b} 0°)
-u +U

45°
Burst

225%)

-V(270°)
receivers themselves—to compensate for the narrower
bandwidth of the chroma channel relative to the Y
channel. Signals pass faster through the latter and
so need to be delayed to secure time coincidence at
the main modulator.

The V and U modulators delete the subcarrier
signal, their outputs consisting of sideband energy
only. This means that when the camera is scanning
a colourless scene (i.e. one composed of white,
through greys to black) there is no output from the
modulators. Thus the modulators provide an output
only when there is colour in the scene. The smaller
the colour saturation the smaller the output from
the modulators and the less risk there is of the
chroma information causing dot interference on
monochrome receivers.

The PAL System

Our basic block diagram (Fig. 1) has been simpli-
fied in order to give a clear overall picture of what
goes on at the transmitter and does not show the
PAL alternate line V switching. The V component
of the chroma signal is transmitted with a 180° phase
shift on alternate lines in the PAL system and among
other things this means that the colour bursts swing
in phase +45 degrees on one line and —45 degrees
on the next line relative to the —U chroma axis as
shown later (see Fig. 6).

Try to visualise the two components of the com-
posite chroma signal first as ordinary sinewaves and
then as vector equivalents. Fig. 3 shows at (a) V and
U sinewaves of the same frequency but with a 90-
degree phase displacement. The V wave is shown
leading the U wave by 90 degrees. By adding the
instantaneous values of the two waves we get the new

Line - by - line switching pulses . I PAL
g i | 180° switch
V chroma
line Ident [
Aatact - A R=Y output
Burst v R-Y preamplifier and clamp R-Y
blanking
Filitered chroma l
from vision detector Chroma bandpass [PAL delay line 90° shift G =Y matrix G~Y output v
—d i -
amplitier ] and matrix and preamplifier and clamp 6
ACC Colour é 1
A 7:8kHz B8-Y output
Kille g iti pu
r Heen thalf line freq.) U detector[ B-Y preamplifier and clamp 8-Y
control
Clamp pulses

Burst gating Phase
and amplitication detector

Reference
generator

input

Fig. 7: Block diagram of the sections of a PAL-D receiver that deal with the colour signals. The sections shown in thick
line (for colour-difference drive) have already been dealt with, those in thin line remain to be investigated in subsequent

articles.
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Fig. 8: Basic transmitter PAL switching system.

wave shown in broken line as P, Since waves V and
U have the same amplitude and 90-degree displace-
ment, the peak amplitude of the new wave P is equal
to 1.4 times the peak of wave V or U. The vector
equivalent at (b) reveals the function more clearly.
The angle of the new wave P obtained from waves
V and/or U depends on the relative amplitudes of
the V and U waves. In colour TV parlance the U
axis is regarded as the O-degree datum so that V is
at +90 degrees and with the V and U waves the same
amplitude P is at +45 degrees. Fig. 4 shows what
happens to P when the relative amplitudes of the U
and V waves alter. Clearly the angle of P changes
with relative changes in amplitudes of Y and U; also
the amplitude of P changes with changes in amplitude
of V and U. In other words wave P contains informa-
tion relating to both waves V and U!

Now the V and U signals can have either positive
or negative values—depending on the chroma infor-
mation—and because of this the sum or composite
signal—P in Figs. 3 and 4—can fall anywhere within
the four quadrants from 0 to 360 degrees shown in
Fig. 5. Our P signal in fact indicates by its phase
the hue and by its amplitude the saturation of the
colour present. In Fig. 5 a —V signal of amplitude
0.4 and a +U signal of 0.2 amplitude are shown
superimposed on the negative and positive V and U
axes. The amplitude of the resultant P is 0.447
V(U24+V¥  while its angle is +296° 36
(;=—tam'V/U). The resultant P is known as
the phasor, and for the conditions in Fig. 5 it repre-
sents a medium saturation blue-green hue.

Having got clear the fact that the phasor can take
up any angle over 360 degrees and have any ampli-
tude up to that corresponding to full saturation

Chroma | Chroma output
P

565

(limited by the PAL weighting) as determined by the
phase and amplitudes of the V and U signals, we can
next turn to the PAL parameters of the signal.

Figure 6 shows the PAL reference U and V axes
and bursts on odd lines at (a) and on even lines at (b).
The V phase is alternated through 180 degrees line-
by-line and with this phase alternation the colour
bursts swing in phase by +45 degrees about the —U
axis (hence the term “swinging bursts™). This is con-
veniently remembered in terms of odd and even lines,
taking the line numbering consecutively, so that on
odd lines (1, 3, 5, 7, etc.) the V chroma is along the
90-degrees axis, with the bursts simultaneously phased
at 135 degrees, while on even lines (2, 4, 6, 8, etc.) the
V chroma is along the 270-degree axis, with the bursts
simultaneously phased at 225 degrees.

So far as the V chroma signal is concerned there-
fore a natural + V signal occurring during an odd line
will be presented unaltered to the decoder in the
receiver but the same signal occurring during an even
line will appear at the decoder input as —V. We shall
be seeing next month how this action helps to prevent
the display of an incorrect hue even when there is a
phase error somewhere in the overall system.

Decoder Block Diagram

To conclude this month’s stage setting Fig. 7 shows
the basic essentials of a PAL-D decoder. The com-
posite chroma signal at the input is filtered from the
complete signal present at the vision detector—this
particular arrangement is often used in modern
receivers. The chroma signal as a whole passes
through a bandpass amplifier and thence to the PAL
delay-line matrix circuit, where the PAL alternations
just described are processed. This action effectively
separates the V and U components of the signal,
these then being fed separately to the V and U syn-
chronous detectors which are so called because they
must also receive a synchronised reference signal to
replace the subcarrier signal which was suppressed at
the transmitter. The outputs from the synchronous
detectors are de-weighted and the resulting R—Y and
B—Y signals used in the ways outlined in the last four
instalments. The sections shown in thin line in
Fig. 7 are those yet to be explored. As a concluding
thought Fig. 8 shows the PAL switching at the trans-
mitter. Next month we shall be making a start on
the circuits proper.

TO BE CONTINUED

BASIC CIRCUITS FOR THE CONSTRUCTOR

— continued from page 562

the values of R217 to 10k, R250 to 560 and C265
to 500uF. Connect a type OA90 diode between the col-
lector of Tr206 and the junction of R215 and R217
with the eithode (marked positive) of the diode to
Tr206 collector.”~Remember to disconnect this diode
and—also to change R217 back to 2:7k{! during
alignment.

\

Sync Performance and Crossmodulation

Under certain signal conditions sync pulses may
leak on to the a.g.c. line thereby degrading the picture
synchronising performance. To prevent this connect
a 474F 15V tantalum capacitor between Tr205 col-
lector and chassis, observing correct capacitor polarity.

With aerial signals of greater than 10mV cross-
modulation may occur in the r.f. stage in the tuner.
The appearance of this effect on the picture is very
similar to that of sound-on-vision as seen on 405-line
receivers except that the pulsating bars on the picture
are not synchronised with the sound. In extreme
cases several pictures may be seen superimposed upon
each other. The remedy is simple: fit a 12dB Belling-
Lee coaxial attenuator in the aerial lead.

Corrections

A minor error occurred in the list of component
values: the rating of R244 should be 1/10W and
R246 4W. This does not in any way affect per-
formance but it does make the layout more
convenient. In Fig. 4(b) last month the transistor

should have been numbered Tr34, not Tr35.

et etk e e e
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6. R. WILDING

No Focus Control Action

Poor focus was the complaint with a single-standard
Philips colour receiver fitted with the G6 chassis and
inspection showed that operating the focus control
R5045 (see Fig. 1) produced no discernible effect.
Tests on the tube base at focus pin 9 indicated almost
6kV irrespective of the setting of R5045 whereas

optimum focus is usually obtained in the region of

4-2kV.
Seven megohm-value resistors plus R5045 (5M(2)
form a high-impedance potential-divider from the
heater of the EYS5] focus rectifier to chassis and it
appeared that one of the resistors between R5045 and
chassis was open-circuit. These seven resistors are
mounted on a panel adjacent to the PYS500 boost
rectifier in the line output assembly and on testing
along we found that almost all EY5I’s output was
developed across R5049 which was clearly open-
circuit.
Replacing this 3:3M{) component restored the slight
Line
output

trans.li
I

To efficiency diode cct.
I

[

:uchoke

I

R5043
1:8M
| /5005 Evst ‘:oit\;
ocus rectifier R504
Tam . supply
to tube
R4045 (pin 9)
5M p focus ™
Line
output 2570;6
valve
R5047
, 2°7M
— -
270p.”. =pm 270p
R5048
2:7M
R5049
3:3M
R5050
3:3M

Fig. 1: Focus supply circuit used in the Philips G6 single-
standard colour chassis.

current drain through the chain and the proportional
voltage drop across each resistor so that the focus
control was able to vary the d.c. output in the usual
manner.

No Raster

A 19 in. Defiant model had normal sound but no
raster. The owner found however that when the
brilliance control was turned to one end of its
travel bright streaks would appear across the screen
on rotating the channel selector. This clearly indic-
ated adequate e.h.t. and an operational tube and it
seemed that either the tube’s cathode voltage was
too high or its grid voltage too low.

Although in current designs the brilliance control
may vary either the grid or cathode d.c. potential in
many older models such as the Defiant model in
question the video pentode is d.c. coupled to the
c.r.t. cathode while the brilliance control varies the grid
voltage. The most common cause of no raster in
such receivers is failure of the video pentode to pass
anode current. This will result in zero voltage drop
across the video pentode load resistor so that its
anode voltage and therefore the c.r.t. cathode volt-
age will be at nearly the full h.t. rail potential, cut-
ting off the c.r.t. Zero video pentode current is
usually caused by a burnt out screen feed or cath-
ode resistor, often the result of an intermittent or
complete interelectrode short in the valve. Compon-
ent inspection around the video valveholder failed
however to bring to light any signs of over-heating
or even discoloration. All voltages were about
normal and the small cathode potential showed that
the anode/screen current was normal.

Turning our attention to the c.r.t. base we found
that operating the brilliance control varied the grid
voltage normally but that the screen flashes pro-
duced by channel selector rotation were obtained
with the control at its minimum position. On then
checking at the first anode pin we found zero volt-
age and a complete short from this point to chassis.
Following through the chassis wiring we found the
cause to be an 0-47pF decoupler and after replacing
this we obtained a first class picture.

When investigating cases of no raster with the
e.h.t. present remember that zero first anode voltage
will always prevent beam current but the focus
anode potential is immaterial. When the e.h.t. and
first anode voltages are present temporarily shorting
the tube's grid and cathode will by removing all bias
always produce a full brilliance raster in an opera-
tional tube. If a raster fails to appear and the heater
can be seen glowing then tapping the tube neck will
often produce momentary screen flashes to prove
that there is a tube defect.

Weak, Distorted Sound

An interesting sound fault was present on a GEC
2038 receiver and as the circuitry involved is con-
tained in many other models the cause is well worth
knowing. The symptoms were weak and distorted
output on 405 (625 was locally unobtainable). The
distortion clearly indicated an a.f. fault but replacing
both the PCL84 output pentode and the EH90 preced-
ing it failed to produce any improvement.

As the rear half of the receiver containing the
PCL84 extended over the cabinet base we were able
to make voltage checks on this valve without remov-
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Fig. 2: EH90 625-line sound detector(405-line sound
amplifier circuit used in GEC-Sobell dual-standard
models. R92, R93 and RI90 had all changed value.

ing the chassis. All proved normal. The EH90 stage
(see Fig. 2) used in these and other models acts as f.m.
discriminator on 625 and as a.f. amplifier only on 405.
1t seemed highly possible that grossly incorrect anode,
screen or cathode voltages here might be the cause of
the trouble. There was also the possibility that one
of the high-value resistors associated with the a.m.
noise limiter diode was open-circuit and as they were
all conveniently mounted on top of the chassis we
used the old dodge of connecting our meter on the
1,000V range across each suspect and noting the effect.
There was no improvement and the diode itself was
all right. The detector diode could be ruled out as
although when high-resistance they cause great loss of
volume they cannot introduce the high level of dis-
tortion present.

We next checked that the EH90 cathode resistor was
1802 as specified and though it was markedly lower
at 13042 this could not be the cause of the present
symptoms. On dusting off the surface dirt we then
noticed that R93 a 5-6k(} carbon resistor between the
EH90’s screen and cathode was discoloured and on
checking its value found it to be just over 3k{l. On
replacing this component results improved enormously
but were still not quite up to standard. Further tests
showed that R92 an 18k{} resistor from the h.t. rail to
screen was also markedly reduced in value and after
replacing this and the cathode resistor R90 the results
were again first class.

Multiple resistor failures of this nature can be
instigated by value reduction in any one of them but
it shows once again how important it is to always look
for visual evidence before making voltage checks. A
discoloured resistor is certain to have altered value.
This may be due to the long-term effects of running
close to its maximum rating, to a leak in an associated
capacitor or to excessive current consumption by a
valve or transistor.

TO BE CONTINUED
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High Salary

A Dream House
A New Car

And A Secure Future

Get into the Computer

Industry the fast and

easy way.

Now for the first time, anybody (no special qualifications
are needed) can train outside the computer industry for
an exciting career as a computer operator in only 4
weeks — and can earn £2,000 + + p.a.

How? We are the only commercial training organisation
in the U.K. permitted to use the famous
‘Eduputer’.

JOBS GALORE! 144,000 new
operators will be needed over the
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TO-DAY.
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Please send me your FREE illustrated brochure on exclusive
Eduputer ‘hands on’ training for computer operating.

Name

Address.

Tel




568

EKCO T407

A u.h.f. tuner has been added to this set to convert
it for 625-line operation. The set has given very little
trouble in the past but after conversion it is suffering
from field slip—on 625 only, not on 405. 1 have
checked the field timebase and the video and sync
circuits without finding the source of the fault. The
signal strength in this area is good.—G. Osborn
(London).

This model usually has touchy field lock after con-
version and a check with an oscilloscope around the
PCL84 video amplifier stage should reveal the source
of the trouble—pay particular attention to the 2uF
screen decoupler. First of all however we suggest
you try extra main smoothing. Check the front-to-
back ratio of the field sync pulse shaper MR3.

PHILIPS 23TG170

On 625 lines the picture pulls to the left then goes
back again and if the contrast control is turned back
the fault seems to clear but the definition is lost. I
have changed the PFL200 and its associated electro-
lytics and also the two ECC82 valves without
improvement.—J. Lightfoot (Malvern).

The solution to this problem is to change the small
clamping diode (X206, type BAI1S5) in the a.g.c.-
contrast circuit,

BUSH Tv125U

When switched to u.h.f. the sound and picture fade
off after about three minutes. The screen remains
illuminated but the sound is a continuous hiss.—
L. Kingsmoor (Ipswich).

We suggest you change both valves in the u.h.f.
tuner unit, PC86 at the front and PC88 at the rear.

PHILIPS 1768U

The picture quality is very good but the sound is
distorted. The audio valve and the sound if. and
tuner unit valves have been replaced without curing
the trouble.—C. Barker (Chalfont).

If the 150¢ bias resistor of the PCL83 audio output
valve is in order then check the 2:7M{) anode load
resistor of the triode section of this valve (pin 1): the
supply to this is derived from the boost rail.

YOUR

PROBLEMS

SOLVED

Requests for advice in dealing with servicing

problems must be accompanied by a 10p
postal order (made out to IPC Magazines Ltd.),
the query coupon from page 570 and a stamped,
addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply
service sheets or answer queries over the telephone.

PYE 11U

The vertical hold control is right at one end of the
track and the height control (preset at the back of
the set) has to be adjusted to get the picture to lock.
The PCLS8S field timebase valve has been replaced
without improving matters.—T. Dowling (Three
Bridges).

We suggest you replace the 1.2M{2 resistor R83 in
series with the height control. This frequently changes
value. Also check the PCL85 cathode decoupler C74,
200uF.

COSSOR CT1972A

The overall height of this set isr reduced by about
20%, at both top and bottom. The field timebase
valves have been tested but found to be OK.—L.
Cribbings (Cheadle).

The reduced height seems likely to be the result
of insufficient boost voltage to the field generator
stage. We suggest you check the two boost capacitors
C415 and C416 (both 50kpF) and R438 in series with
the height control. If these are OK check the h.t.
voltage and the resistors (R108/R109) in series with
the field scan coils.

HMYV 2705

The fault on this colour set is crossmodulation. I
understand that this could be due to an a.f.c. fault
or faulty aerial orientation. The aerial has been re-
positioned but this does not get rid of the crossmodu-
lation. The crossmodulation can be got rid of by
adjusting the tuner button but doing this looses the
colour as well. Adjustment of the local/distant r.f.
gain preset does not improve matters at all.—C.
Claymore (Brlstol)

The a.f.c. circuit is a frequent cause of pattermng
on colour when the set is correctly tuned in. The
circuit concerned is on the if. panel and a variable
control (R141) is provided. Under no signal condi-
tions you should be able to read 4-5V at the slider of
this control. To set this control correctly first operate
the set-white switch on the video board and discon-
nect the aerial. Then adjust R141 for 4:5V. Also
check that the a.c.c. is set correctly by, if necessary,
slight adjustment of R308.



PYE CT72

There is an intermittent fault on this set: when
changing from one channel to another sometimes
instead of getting the normal colour picture there is
a black-and-white picture with horizontal colour bars
about 1 to 2 in. wide giving an effect rather like a
coloured Venetian blind. By pushing the tuning but-
ton several times the fault will sometimes right itself.
—T. Bride (Bath).

The reference oscillator on the decoder board needs
readjustment. Simply turn RV10 the set a.p.c. bias
control until good colour lock is obtained. RV10 is
on the decoder board (the farthest in of the three
boards on the bottom tray) and is on the left of the
chroma delay line. It may be sealed with paint. Make
sure that the oscillator link on the right of the delay
line is not connecting intermittently.

BAIRD 673

There is at times partial line slip with parts of the
picture waving from right to left about an inch or so.
This cannot be cured by altering the line controls but
can be stopped by reducing the contrast control set-
ting. The line oscillator valve has been changed and
this section of the receiver checked over generally.—
T. Howorth (Leeds).

The fault could be in the PFL200 video amplifier
section and this is the part of the set which should
receive attention. Check the valve and its 4uF
screen decoupler (pin 9). Also check the EF80 sync
separator valve and its 84F screen decoupler. A more
thorough check of the a.g.c. circuit may be necessary.

HMV 2601

The fault with this set is no sound or vision though
the raster is OK. The tuner valves and common
vision and sound if. amplifier valve have been
replaced.—A. Miller (Wirral).

It appears that the h.t. supply is not reaching the
tuner. There are two feeds, one to the oscillator
and the other to the r.f. amplifier, both via 5-6k{}
resistors (RS1 and R52) on the right-hand side of the
upper deck. Check for h.t. at both ends of these
resistors.

PYE V570

The PCL82 sound output valve gets red hot with
distorted sound which fades away. The valve has
been replaced with the same results.—F. Douglas
(Broadway).

There are two capacitors in the audio circuit which
could cause this effect. They are the 0:0224F coupler
C22 between the two halves of the valve and the
feedback capacitor C21 100pF.

EKCO TC268

I have replaced the original CRM211 tube in this
set with a CRM212 which is the same in all respects
except for the tube deflection angle (90° instead of
70°) but I am unable to get it to display a picture.—
A. Winfelt (Middlesbrough).

The bases of the two tubes are the same so you
§h0uld be able to see a raster. Suspect a displaced
ion trap magnet which would need moving along
and around the tube neck for optimum results.

——— bl — A e
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GEC 2028

Recently the line oscillator failed and a 560k 2

replacement resistor was necessary to restore working.
Since this time there has been an intermittent fault—
varying brilliance. Sometimes there is no change, at
other times there are many alterations every few
minutes. After the initial switch on the full picture
scan builds up to normal brilliance only to fade
quickly and then build up slowly again. At times
there is blurring of the right-hand edges of images.—
C. Major (Edinburgh).
" Since this is an intermittent fault it might take a
while to track it down. As it occurred following
replacement of a resistor in the line oscillator stage it
is possible that a socket or lead in the luminance
circuit has been accidentally dislodged. Ensure that all
connectors are tightly fitting and check that the system
switch is on 625 correctly. The PL802 luminance
amplifier valve may be faulty: if you have not got a
replacement check the following base voltages (625),
pin 7 175V, pins 6 and 8 240V, pin 1 1V. An unortho-
dox way of checking the PL802 is to lightly tap it to
see whether the brilliance level changes. Also check
the cathode circuitry of this valve, especially the com-
ponents in coil TI09 can. The luminance delay line
connections can sometimes cause the brightness to
alter. The beam current limiter should be set to 2-7V
at the test point to the right-hand side of the set beam
current control P507.

PYE CT78

This colour set gives an excellent picture but there
is a hissing sound when words with an s, sh and
sometimes ¢ are spoken.—J. Arvin (Cheltenham).

The sibilance you are experiencing can be reduced
by restoring R60, 10k, if this is missing and by
changing C59 to 10,000pF. These components with
R59 form a combined detector load /de-emphasis net-
work.

EKCO T417

The fault on this model is similar to line tearing
but occurs only on 625 lines. It mostly takes the
form of a band of about 24 in. slowly moving down
the screen and then repeating itself. The severity of
the interference seems to be determined by the pic-
ture content. Test card reception is good, i.e. the
resolution, frequency response etc. seem to be all
right—K. T. Smith (Grantham).

The problem appears to be hum in the u.h.f. tuner
and we suggest you check the two valves in the tuner
and the smoothing of the tuner h.t. supply.

KB CK402

There is a fault in the sound on this colour model,
a grating sound being present almost all the time.
The volume control has to be turned half-way round
to get any reasonable results. The picture is excellent.
—J. Tadworth (Preston).

Check the PCL86 audio valve. If a spare is not to
hand wait until the fault occurs and see if the valve
electrodes are glowing a dull red. If they are check
the grid coupling capacitor Cf3 0-01xF to pin 8. If
the valve does not glow check the other valve voltages
—220V at pin 3, 200V at pin 6, 5-5V at pin 7 and
104V at pin 9. The loudspeaker could be at fault
though this is unlikely as the fault is progressive.
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MURPHY V310

The U26 e.h.t. rectifier has had to be replaced
several times. I replaced it again recently, obtaining
normal sound and a good picture, but the next time
I switched on there was sound but no picture—the
U26 had gone again. The line output transformer
seems to be OK but I got a shock from the glass
envelope of the U26.—R. Royle (Durham).

It is unusual for the U26 to keep blowing without
the 30P4 line output valve suffering too. We suggest
you check that the line output transformer has not
at some time been replaced with one with a 6V e.h.t.
rectifier heater winding intended for use with an
EY86 type rectifier. Touching the U26 heater across
a 2V battery will show you the U26 heater brightness
when the valve is operating correctly.

EKCO T330F

The flywheel line sync discriminator diodes in this
set need replacement. These comprise a single unit
type D3-2-1YZ. Would two BA115 diodes do in-
stead? I also wish to replace the interlace diode MR1
which is marked Q3/4. Would an OAS81 suit here?
Replacements for the originals seem hard to obtain.
—C. Wells (Cheam). .

The current BA115 or BAI155 diodes will act as
suitable replacements for the line and field sync diodes
in your set. You could try an OAS81 in the interlace
diode position if you have one handy but the field
synchronisation could be touchy with this.

EKCO CT103

The skin tones have become yellowish-brown. The
colour-difference amplifier stages have been set up in
accordance with the manual and the PCL84 colour-
difference output valves changed but the skin tones
are still the same.—T. Morton (Barnstaple).

We suggest you try adjusting RV26, the green
colour-difference drive control on the colour-dif-
ference amplifier panel. Do this whilst watching the
flesh tints on test card F.

PHILIPS 19TG175A

The picture and sound on u.h.f. are OK but on
switching to v.h.f. the e.h.t. rectifier heater goes out
and the line output valve overheats.—J. O’Brien
(Barrow).

It appears that there is an open-circuit in either the
405-line hold control, the resistor in series with it or
the system switch contacts which select the correct
hold control.

s |
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TELEVISION OCTOBER 1971

TEST
CASE

Each month we provide an interesting case of
television servicing to exercise your ingenuity.
These are not trick questions but are based on
actual practical faults.

106

A colour receiver with primary-colour drive was
being investigated for mild colour fringeing. The
symptom was similar to horizontal misconvergence
but with the difference that the fringeing occurred
only on those parts of the picture corresponding to
sharp changes in level of luminance or saturation. The
effect was present on both colour and monochrome
and close examination through a magnifying glass
revealed that the horizontal colour displacement at
the parts of the picture carrying highly defined ver-
;)t'[cal components was of the nature of yellow and
ue.

The whole of the dynamic and static convergence
procedures was run through but the trouble remained.
The technician handling the repair was conversant
with the symptom resulting from a fault in the
luminance delay line, which also produces horizontal
displacement, but generally in this case of the colour

from the luminance information. It is the purpose of
the luminance delay line to reduce the transient
response of the Y channel so that it matches that of
the chroma channel, thereby making the colour and
luminance components of the picture coincide
on the screen of the picture tube. Tests proved that
the luminance delay line and associated circuits and
components were in order however.

What section(s) of the receiver could have been
responsible for this symptom and what would be the
most likely components at fault? See next month's
TELEVISION for the solution to this problem and for a
further Test Case item.

SOLUTION TO TEST CASE 105
Page 523 (last month)

The incorrect colour-bar display detailed last month
is a fair indication that the PAL V chroma switch
has failed. Such trouble results in alternate lines of
one field and alternate pairs of lines in a complete
interlaced picture frame changing colour, this being
responsible for the Hanover blind symptom. Similar
trouble is caused when the PAL decoder delay-line
circuit is out of balance.

In the case under consideration it was found that
one of the switching transistors in the PAL switch
bistable circuit had failed. The bistable circuit could
therefore not be triggered by the line pulses and the
R—Y signal phase alternation on alternate lines
remained instead of being cancelled out by the PAL
switch.
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PHILIP H. BEARMAN

A leading name in values and tubes—trade and retail all welcome.
TUBES GUARANTEED 2 YEARS, COLOUR 4 YEARS

Large stocks by leading British and foreign manufacturers, mostly ex stock.
11 in. TSD.282 £12:50. A28. 14W £10-50 Carriage 50p
12 in. MW31.74 (CRM.124) £3-00. TSD.290/CME.1201 £9-80 Carriage 50p
14 in. £4-75. 16in. Mono £7-50. Rimband £10-15 " Carriage 50p
17 in. £5-87. Rimband £11-55 (17 in. MW43-69 rebuilt only £5-25) Carriage 55p
19 in. £6-87. Rimband £8-50. Twin panel £10-12. Carriage 60p
20 in. £10-50 (A50.120WR—CME.2013). Carriage 60p
21 in. £7-87. CRM.211, 212, AW53.80. Carriage 65p
23 in. £9-50. Rimband £11-50. Twin panel £15-00 Carriage 65p
24 in. £13-00. 25 in. £17-00. Both rimbands. Carriage 70p

NOTE Tubes manufactured by Mullard, Thorn and some foreign manufacturers. Carriage quoted excludes any sea
Jjourney (50p extra).

COLOUR! 4 YEARS GUARANTEE ON ALL TYPES

19 in. A49.11X and A.49.120X. £49-00 PLUS f1 CARRIAGE
22 in. A.65.141X and A.56.120X. £563-00 PLUS £1 CARRIAGE
25 in. A.63.11X and A.63.200X. £567-00 PLUS £1 CARRIAGE

We endeavour to maintain prices but all are subject to alteration without notice.

6 POTTERS ROAD, NEW BARNET, HERTS. TEL: 01-449/1934 (Robophone) and 449/1935

REBUILT TUBES! VALVES  WWiesteo! coamanreeo
M NEW'! TESTED! GUARANTEED!
1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DL94.
\\ YOU’RE SETS Set of 4 for £1.02, DAF86, DF96, DK96, DL96, 4 for £1.48, l
1R3 ) 28 23U4GT 87 DY86 -28 , EL500 +82  PCLS2 +38 UABCS0 -38
SAFE 185 22|30c1 ~ .g9|Dv87  -28|EMso  .41|PCL83 59| UCAF42 81
1T4 *18|30C15 83| DY802 -40|EMS81 -41( PCL84 -3 UBC41 -b2
g%d ~§g 3001; 'gg EAECEO -g% gm&x ~32 PCL85 ‘:2 TUBF80 -84
V4 . 30C1 o AF42 87 -38 | PCL8H -40| UBF89 -88
WHEN You 2U46G 26| 30F5 70| EB41 40| EY31 -38 | PCL88 +72| UCCR4 .83
5V4G -36|30FL1 63 | EB91 11| EY86 -31| PCL80O -77|UCCB3 -38
BUY FROM 5Y3GT -28|30FL12 .70/EBC33 +40|EZ40 48 PENA4 +77(UCF80 .84
574G -85(30FL13 .70 EBC41 .54|EZ41  -48| PEN36C -70|UCH42 .62
6/30L.2 58 [30L1 .30/ EBC90 .22 EZ80 22| PFL200 -58/ UCH81 .82
RE.V’EW’ BALS5 .11 |30L15 -58 | EBFR0 -82{ EZ81 28| PL36 -49{UCL82 .34
* 6AM6 -18|80L17 -71| EBF89 3116230 +35| PL81 46 UCL83 .58
BAQS 26 | 30P4 65| ECC81 17|GZ32 42| PL81A 49 UF41 568
B6ATS .22(30P12 77 | ECC82 20(GZ34 80| PLA2 1| UF89 -8l
6AT6 -21|30P19 -85 | ECC83 35| KT41 +77|PL83 -33|CL41 -60
HERE IS WHAT YOU PAY: 6BA6 21(30PL1  .83|ECCB5 .26/ KT61  -55|PL84 30| UL44  £1.00
) . §BEG6  -22|30PL13 .78(ECCS04 -57|KT66  -81|PLs00 .64|ULs4 .38
12in. .. .. £475 2lin. .. .. £125 6BJ6  -41|130PL1S 87 ECEs0 30|LN319 68| PLOOY s\tuas o2
H . H . 7 . 30PL15 B2 - N329 72| PM84 +86|UY41 40
14in. L .. £5:00 23":‘- 00 .. £8'50 6CDAG £1.07|35L6GT 45| ECH3> .30|LN339 63 |PX25 £1.00|UYB5 .28
(8, oo oo [ VD (G0 O et Gkbd  90liamecr B5|ECHAL m8|bar  b|pvos  delz . b
. . ¥ o £} o e} 1 - X Ky 77 B
L N o' o e e !
i d i . {7G . 6. . B PC86 82 o AC1 -17
T oo chocue o o™ cosh on delivers. sea plicie s e finw  @ack
i H B . SL82 . PC96 -42 88 . ADl146 .37
ash or ¢ eqUe with order, or cash on de lvery 68N7GT -30(B729 <82 ECL86 +38] PC97 -40| PY800 -34(AF115 -20
COLOUR TUBES AVAILABLE 6V6G _~ .28|CCH35  -67|FF39 +38| PCO00 33| PYB01 .34 AF116 .20
Discount for Trad o Renl B e mes wann
| LABELIOS HEP WAL L SX5GT .28|DAFO6 .36|EF85  .28{PCC8S  -42|U25 65| AF125 17
Y Each tube is rebuilt with a completely new gun 787 33| Dra3 38 \EFso  alipoces 48 U 59| AF127 .17
& 58 . E FRY . PCCIB9  -48|U47 -85 | 0C28 .28
assembly and the correct voltage heater. 1248 go'e5|Dros  gsluror  I3|pocans se|ui  selocu 2
H . 77 . ¥ B 3 o 05! - 5 .
% Each tube comes to you with a guarantee card 124U6 .2%|DK32  .87|EFIsi .31|PCFs2 -31|Us2  -31|0Cil  .Ig
covering it for two years against all but breakage. 12AU7 20 DKOL  -B8|EWso  a7|pores  4SlUTe a4 0CT2 18
. q q DA . 2 . 3. 55| PCF800 -87|L191 -80| OCia .12
Y Each tube is delivered free anywhere in the U.K. 19846 87 DK95  .38|EL34 48| PCFS0L ajvies 42 gcé1D 1
H H 2 - 5} . RL41 o PCF802 . U251 -868 | OC81 B
aE"dh'"su;ed on t;IeI)ourn:)'. K 2005 80|DLyz  28|ELBC 93 |PCEa®s 63 L301 48 OCs: g
ach tube is rebuilt with experience an now- 20P4 94 .87 EL9O .26/ PCK806 .58{U329 .66/ OC8:D .12
* how we were a‘:nongst the ezry rf"urst to pioneer 25L6GT .20' DLYG 38 ELY5 -33' PCF808 -70'U801 +98 ' OC170 -22
the technique of rebuilding television tubes. READERS RADIO
. RE-VIEW ELECTRONIC TUBES 85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
237 London Road, West Croydon, Surrey ESPSFX- Ll 5 1 1;el. 01-?50 7441,
'ogtage on valve jp, on 2 or more valves 3p per valve extra,
T.'- 01-689/7735 Any parcel insured against damage in transil 3p extra.




572

TELEVISION CLASSIFIED ADVERTISEMENTS

The pre-paid rate for classified advertisements is 4p a word (minimum 12 words), box number 74p extra.
Semi-display setting £2-50 per single column inch. All cheques, postal orders, etc., to be made
payable to TELEVISION and crossed “Lloyds Bank Ltd.” Treasury notes should always be sent registered
post. Advertisements, together with remittance, should be sent to the Classified Advertisement Manager,

TELEVISION IPC Magazines Ltd., Fleetway House, Farringdon Street, London, EC4A 4AD, for inser-
tion in the next available issue.

SERVICE SHEETS

SERVICE SHEETS

(1925-1971) for Radios, Televisions,
Transistors, Radiograms, Car Radios,

SERVICE SHEETS & MANUALS

LLARGE RANGE OF MODELS AVAILABLE FOR RADIO, TELEVISION, TAPE RECORDERS, ETC,

FROM 40p EACH - S.A.E, WITH ENQUIRIES PLEASE - 1971 INDEX LIST AVAILABLE 20p Tape Recorders, Record Players, etc.
MULLARD TRANSISTOR AUDIO AND RADIO CIRCUITS PRICE £1,70p } By return post with
T.V. FALLT FINDING BOOK by DATA PUBLICATIONS LTD, “ 57p }

MULLARD VALVE & SEMI CONDUCTOR DATA BOOK " 250 | POST FREE FAULT FINDING GUIDE
MAZDA VALVE & PICTURE TUBE DATA BOOKLE T " 25p |FREE
BRIMAR VALVES & TELE-TUBE OATA LIST “ 20p )
RESISTOR COLOUR CODE INDICATOR DISC " 3p ) PRICES FROM 5p
Large seleclion of Television Colour Manuals avaliable - Prices onrequest.

BELL’S TELEVISION SERVICES

Albert Place, Harrogate, Yorkshire. Tel. 0423 - 86844

Over 8,000 models available.
Catalogue 13p.

Please send stamped addressed envelope
with all orders and enquiries.

Hamilton Radio

54 London Road, Bexhill, Sussex
Telephone Bexhill 7097

SERVICE SHEETS. Radio, TV, etc.
8,000 models. List 10p. S.A.E. enquiries.
TELRAY, 11 Maudland Bank, Preston.

LARGE SUPPLIER
of
SERVICE SHEETS

(TV, RADIO, TAPE RECORDERS,

RECORD PLAYERS, TRANSISTORS,

STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

Only 25p each. Manuals from 50p

PLEASE ENCLOSE LARGE S A.E.WITH
ALL ENQUIRIES AND ORDERS.

SERVICE SHEETS with Free Fault
Finding Chart 35p, plus stamped
addressed .envelope. LESMAR, 15
Conholt Road, Andover, Hants.

AERIALS

BAKER and BAINES for UHF Aecrials

These aerlals are sultable for both colour and black
and white. Supplied with tilt elamp which will take
up to a 2 in. mast, 10 ele £2-10, 12 ele 2220, 14 ele
£2-35, 18 ele £3-25, 22 ele £3-76.

Combined 405 aerials

Dipole and 5 82:70, D and 8 £3-10, Loft Special D
and 5 £2-10 complete with loft pole for ease of
mounting in the loft space.

Lashing Kita—C« Dipl 3 _and Tr

Clampa and couplers. UHF Pre-Amps, #£3-75,

RADIO, TELEVISION and Tape Re-
corders, 50 mixed odd sheets, 50p, also
large stock of obsolete and current
valves. John Gilbert Television, 1b Shep-
herds Bush Road, London, W.6. 01-743
8441. S.a.e. enquiries.

Otherwise cannot be attended to. p. & p. 124p
a . Please state channel nurbers when orderlng. Postage
{Uncrossed P.O.'s please, original paid on all aerials Inland. Accessorles postage hy

*returned if service sheets not available.} welght.

8.A.E. wili bring our full liste.
C. CARANNA

11 Dale Crescent, Tupton, Chesterfield
71 BEAUFORT PARK,
LONDON, N.W.11

We have the largest supplies of Service

40p each plus postage
We can supply Trader Service Sheets for
most makes and types of Radios, Tape
Recorders and Televisions—Manuals for some.

Cheques and open P.Q.s returned if sheets not
available.

Sheets (strictly by return of post). A E R I A l s
nAKFIEI_D ENTERPRISE Please state make and model number
LIMITED alternative. UHEF: Set Tops €210, Outside: 9 ele

Free TV faulttracing chart or TV list on
request with order.

MAIL ORDER ONLY

£1:25, 10 ele £1-90, 1] ele £2-50, 12 ele
£2-55, 18 ele £3-25, 20 ele £3-50. Multi-
beam 46 and Supremes £5-50.

All aerials supplied with clamps.
ANTIGHOST: Troubleshooters/Log-
beams £5.

FM/VHF: H £2:25, 3 ele £3-25, 4 ele
£3-75. Sterio 6 ele £6.

?zostorixed Units: Semi Auto £20, Auto

29 CHURCH ROAD,
TUNBRIDGE WELLS, KENT

Make Model Radio [TV

QUICK, EFFICIENT, UNIQUE
SERVICE SHEET SERVICE

1971 List now
available at 10p
plus postage

If listisrequired
indicate with X |,

enclose remittance of ......................

(and a stamped addressed envelope)
s.a.e. with enquiries please
MAIL ORDER ONLY (May T)

Very Large Stock

TVs, Radio, Amps, Test Gear.

Special Telephone Service available to
Trade Customers.
Colour TV and Test Gear Circuits.

Exchange Service.

Full details with first Order.

List price 10p Post Free.

State Make and Model Number.
Large S.A.E. and 25p unfilled P.O.
Mail Order Only.

A.S.L., 21c Drydon Chambers,
119 Oxford Street,
London, WIR 1PB

All Aerials by leading makers.
ELECTRONICS, ACCESSORIES:
Incl. Masts, Lashings, Plugs, Amps.,
Headphones, Meters, Stereo Cartridge
Players, Cassettes, Tapes, etc., etc.
COAXIALE: Standard 100 Mtrs. £4-50.
Low Costs £7, or per Mtr.

State channels for all TV Aerials/Amps.
FM state wide band or channelized.
TERMS: CWO, COD, P & P 324p. Send
24p stamps for lists.  Callers Welcome.
OVERSEAS customers welcome. Note
New Zealand/Australia by sea, 7 weeks
min. By Air quotations given.

JEFFRIES SERVICES

31Hambrook St., Portsmouth. Tel. 28354

~—
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SETS & COMPONENTS

WITWORTH
Transformers

Line out-put transformers
Manufacturers of the largest range
in the country. All makes supplied.

Free catalogue.

Modern
BAIRD, BUSH, GEC, PHILIPS,
Replacement types ex-stock.
For ‘By-return’ service, contact your
nearest Depot:

London: 01-948 3702
Tidman Mail Order Ltd., Dept. PT.
236 Sandycombe Road,
Richmond, Surrey.

Birmingham: 021-643 2148
Hamond Components,
89 Meriden Street,
Birmingham 5.
Resis-
out-put

Valves, Tubes, Condensers,
tors. Rectifiers and Frame
Transformers also stocked.

TOP 20 TV Valves, 10p; PL504, PL36,
PY33, 15p, P&P 4p per valve, over 12
valves post free, Guaranteed tested
ex-equipment, individually boxed.
Resistors and capacitors all values and
sizes, Leading manufacturers compon-
ents and hi-fi equipment, 10% or more
off. 13A plugs, 12p. Mains fuses, 20p
for 10. Tools, ctc., P&P extra on all
items. Trade e¢nquirics welcomed, dis-
count for quantity. S.A.E. for list.
L. & D Components Ltd., 71 Westbury
Avenue, Wood Green, N.22.
01-888 2701.

VALVES, VALVES, VALVES
Any ten of your choice 72%p, post 5p.
100 £5-50, post paid.

EF8S, EF80, EB9I, EBF89, ECLS80,
EFI183, EY86, PCF80, PCC84, PL36,
PY8I, PCL82, PCL83, PCC89, PY33,
PY82, PY800, PY80i, PY88, PCL84,

30F5, 6BW7, PYBOI.
BOB'’S,
2 St. James Street, Rawtenstall

Rossendale, Lancs.
Mail order ONLY.

GHRNMASONIG

ECTRONICS

LOW NOISE HI-STABS

1 watt 5% all E24 values, 3 for 2p, plus p & p 6p
for up to 50 tesistors +1p for each additional 50
Skeleton Presets 0-1 watt 5p, 0-26 watt 7p.
5uF 64v: 16uF 40v. 6p. 100uF 40v, 9p.
640uF 25v, 18p. Polystyrenes 5p each.
Sliver Micas 7p each up to 220pf. €280,
0-1uF 250v 3p. Feedthrough Ceramic
1000pf 8p.

BC107 12p BC187 27p OA90 70

BC108 11p BF194 17p (QaA95 70

BF167 26p BF195 17p  ,\ic13 22p

BF173 28p BF196

BF184 26p (BF239)18p TAA700 £2

BF180 42p BF197 18p AC128 17
BU105 £2:78

BZYB8 range 18p each.
TTL Decade Counter 7490 87p
Coax Socket 8p. Switch 2 pole 3 way 28p
FREE CATALOGUE P & P 3p.
P & P on all orders other than Resistors 6p
Dept. ‘'T’, B6 Fortis Green Rd., London,
N10 3HN

PHILIP H. BEARMAN

A leading name in valves and Tubes!
{Mullard, Thorn, Telefunken, etc.}

NEW MOSTLY BVA VALVES! Huge range by post service well known to the
trade. Brief hist of television types herewith, full list S.A.E. All types ex stock!

DY86/7 43p PCF86 63p

EB91 250 PCF801/2 62p
ECC82 42p  PCF805 87p
ECL8O 50p PCF808 85p
EF80 42p  PCL82 51p
EF85 45p  PCL83(S) 60p
EF183/4 57p PCL84 60p
EHS0 55p  PCL805/85 66p
EY51 60p PCL86 66p
EYB6/7 43p  PL36/8 87p
PC86 &8 75p  PL81 80p
PC87 45p  PL83 85p
PC900 55p PL84 65p
pCC84 50p  PL500 90p
PCC89 62p  PL504 30p
PCF80 52p PY81 50p

POST FREE OVER £3-00. 2ip PER VALVE BELOW £3-00
LATEST NEW BY100/127 type silicon rectifier 15p, 33Q2 res 5p!

Large bulb Imported PCF80 32p! Note. Ask for separate component and
transistor lists.

Philips PCL805[85 57p!

6 POTTERS ROAD, NEW BARNET, HERTS.

(Adjacent to Post Office)

Tel, 01-449/1934 & 449/1935
(Robophone)

(suppliers to H.M. Govt. etc.)

PY82 50p  20L1 95p
PY800/1 50p 20P4 £1-00
R19 85p 30C15 90p
U2 95p 30C17 95p
u26 95p  30F5 95p
u37 75p 30FL1 & 2 65p
U191 90p 30L15 95p
U193 48p 30L17 90p
U251 95p 30P12 95p
U301 90p  30PL1 30p
U801 £1:26 30P4MR £1:25
6/30L2 90p 30P19 87p
B6ATE 55p  30PL13 £1-00
6BW7 82p 30PL14/5 £1-10
6CD6G 95p  etc, etc.

6F23 95p Trade prices

Special quantity terms, lists,
s.a.e. GIRO 34.361.4006

TELEVISION TUBE SHOP

BRAND NEW TUBES AT
REDUCED PRICES

A28-14W (A28-13W) .. £12:76
A31-18W ... ... ..., £12-50
A47-11W ... £9-95
A47-13W ... £12-50
A47-14W ... ... £8-25
A47-26W ... ........... £10-76
ABO-120WR ............ £12:50
AB9-11W ... ... £12-95
AB9-13W ... ......... £13-50*
AB9-16W .. ... ... ...... £9-95
AB9-16W .............. £13-50*
AB9-23W ... .. ........ £14-75
A61-120WR ............ £16-00
AW36-21,36-80 ........ £5-75
AWA43-80 .............. £6-95
Aw43-88,43-89........ £6:75
AWA47-90,47-91 ........ £7-560
AWSB3-80 .............. £7-60*
AWb53-88,53-89........ £8-25
AW59-90,59-91........ £9-00
C17LM,17PM, 17SM .. £6-50
CME1201 .............. £12-50
CME1402 .............. £5-75
CME1601 .............. £10-50
CME1602 .............. £12-00
CME1702,1703 ........ £6-75
CME1705 .............. £7-75
CME1713/A44-120 . £14.50
CME1901,1903 ........ £7-50
CME1906 .............. £12-50
CME1908 .............. £7-75
CME2013 .............. £12:50
CME2101,2104 ........ £8-25
CME2301, 2302, 2303 .. £9-00
CME2305 .............. £14-75
CME2306 .............. £13-560*
CME2308 .............. £9-95
CME2413R ............ £16-50
CRM93,124............ £5-50*
CRM141, CRM142 .... £5-560
CRM171, CRM172 £6-60
CRM211, CRM212 £7-60*
MW36-24, 36-44 ...... £5-50
MW43-69 ............ £6-75
MW43-80 .............. £6-75
MW53-20,53-80 ...... £7-50
TSD217, TSD282 ...... £14-00t
13BP4 (Crystal 13) .... £14:00t
190AB4 .. ... ........... £9-26
230bB4 ... ... ........ £11-25

tRebuilt tubes also,
at £7-00 plus bulb

*These types are FULLY rebuilt.
ALL TUBES ARE TESTED AND GUAR-

ANTEED FOR A MINIMUM OF
12 MONTHS

ADD 75p FOR CARRIAGE AND
INSURANCE

COLOUR TUBES
19 in. and 22 in. having slight
marks or scratches at £35 each

TELEVISION TUBE SHOP

48 BATTERSEA BRIDGE ROAD,
LONDON, S.W.11. 228 6859

WE GIVE GREEN SHIELD
STAMPS
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LARGE quantities of used TV spares
for most models, 1952-64. Lopts,
Tuners 1F Strips, Time Base Panels
Scan Coils, Frame Transformers, Knobs,
cabinet Trim, etc.
turers replacement parts, can be supplied,
for more modern sets on receipt of an
order deposit. S.AE. for quotations.
C to TV Dismantlers, Foxhole,
Whitstone, Holsworthy, Devon.

T.V. SPARES

OIL FILLED MURPHY LOPT’s U26 type.
Model number not known. £1-25 each plus
25p p.p.

BAIRD/FERGUSON V.H.F. TUNERS,
Uses PC97 and 30C|8 valves. Fits 620 to 650
series models, complete with all coils, supplied
less valves, £1-75 each plus 25p p.p.

BRC960 I.F.PANELS. Complete and unused,
valves, Dual standard V.H.F./U.H.F,
405/ 25. Absolute bargain at £2:50 plus 25p

FERGUSON/EKCO PLUG IN MAINS
LEADS. Moulded two-pin connector type.
6 for £1-50 plus 25p p.p.

LATE G.E.C./SOBELL 625 405, etc. Dual
Standard 405/625 L.F. Panels, complete with
switching for direct replacement in  this
popular Radio and Allied receiver. £1-75 plus
25p p.p.

TIMEBASE PANELS to fit Sobell 195, 282,
283, 284, 285, 286, 287, 288 (nnd DS_models),
MchchueI MT762 763, 765, P40S. Complete
and new for dxrect replacement, £1-75 eac
plus 25p p.p.

V.H.F. ROTARY TUNER UNITS to fit
McMichael, Sobell, G.E.C. New and unused,
£1-75 each’ plus 15p p.p.

FERGUSON 800/850 series TIMEBASE
PANELS, complete and unused in original
packing. £2-25 each, plus 25p p.p.

SCAN COILS, 110° type will fit most makes,
after modification. Orlgmally manufactured

for Pye but we have used them in BRC, Philips,
etc. with good results. £1-50 plus 25p p.p.

WILLOW VALE
ELECTRONICS LTD.

4 & 5 The Broadway
Hanwell, London, W.7

Tel: 01-567 2971 and 5400
01-579 3582

Terms cash with order or C.O.D. 27ip extra
5.A.E. all enquirles. Catalogue 20p

120 NEW ASSORTED Capacitors,
Electrolytic, Mica, etc., and Resistors,
4/20W, 85p, Post Free. Whitsam Elec-
trical, 33 Drayton Green Road, Lon-
don, o

Brand New
HARTLEY OSCILLOSCOPES
C.T.316

In original packing. Miniature valves.
Band width up to 5 Megs.

Mains supply.
£40, plus £1-50 post and packing.
C.W.0O. Carriage charges mainland only.

A. H. THACKER

Radio Dept, High Street, Cheslyn Hay,
Nr. Walsall, Staffs.

New manufac- .

DY87 37p PC868 50p PCL805
DY802 45p PC97 40p PCL86
EB91 15p PCF80 32p PL36
ECC81 37p PCF86 52p PL81

ECC82 30p PCF801 60p PL84
ECL80 40p PCF802 50p PL500 /4
EF80 27p PCF805 50p PY81
EF183 37p PCF808 60p PY800

EF184 37p PCL82 37p PY801
EH90 45p PCL83(s) 50p U25
EY51 50p PCL84 37p  U26
EY86/7 37p PCL85 45p U1

SOUTHERN VALVE COMPANY

44 Earls Court Road, London, W.8

SPECIALISTS IN QUALITY VALVES FROM
TOP MANUFACTURERS;
THE LOWEST PRICE, BUT GENUINE VALUE!

All new and boxed, some BVA. Send s.a.e. for list.

WE DO NOT CLAIM

45p U193 35p 30L17  75p
37p U251 62p 30P12  70p
52p 6/30L2 60p 30PL1  60p
46p 6BW7  60p 30P4MR 95p
55p 6CD6G  90p 30P19  70p

65p 6F23 75p 30PL13 75p
35p 6F28 48p 30PL14 75p
35p 2011 85p etc., etc.

35p 20P4 90p NOTE
65p  30C15  70p gy go/pvi17
60p 30FL12 75p equiv only 20p
65p 30L16  75p with resistor.

POST FREE OVER £2, BELOW 24p EACH.
MAIL ORDER ONLY.

TV COMPONENTS (send S.A.E. for
list), e.g.: Resistors in packs of 5, all
values supplied. Price per pack as fol-
lows: 1 watt—I10p, 2 watt—I19p, 10 watt
wirc wound—40p, BY127 Silicon Recti-
fiers—20p cach, Thermistors TH1—10 p
cach. Instant Heat Soldering Gun, only
£3-25. Orders despatched within 24 hours
(stocks permitting). For urgent orders
telephone Doncaster 49874,  Please add
15p for P. & P. (orders of £5 or over
P. & P. frece). TRIDENT TELEVISION
SERVICES, 29 Richmond Road, Scawsby,
Doncaster. Yorks.

Ws TV's TV's
SPECIAL OFFER — LIMITED
PERIOD ONLY

19" 8lim Thorn 800 TV's 13 channel,
Good working order. Polished cabinets.
Only £9-50 PLUS £1-50 Carr.

EX-RENTAL TV's (UNTESTED)

Complete with 13 channel tuners. Good cabiuets,
Carriage £1-50 extra.

177 8emi 8lim (80° Tube) .. .. 22:50
177/21° 8lim (110° Tube) ne .. 2450
197 8limline .. oo .. £8-50
237 8limline . .. .. 2850
19° BBC2 Bets oo .. £14-50

PERFECT SPEAKERS EX T.V.

Pm 3 ohm (minimum order two) 5 in. round, 8 in. by
2 in. rectangular—12}p each. Add 7}p per speaker p. & p.

VALVES EX EQUIPMENT

EBg1 30L15 12}p | PL36 22ip
EBFg9 lzlp 30P4 124p | PLEL 1%4p
ECC82 124p | PCO7 174p | PY81 16p
EC180 7ip | PCF86 124p | PY800 15p
EF80 12p | PC84 p | PY82 7ip
EF85 124p | PCFg0 7ip | PY33 22

EF183 124p | PCCBY 12¢p [ U191 17tp
EF184 12{p | PCL8S 224p | 6F23 174p
EY86 174p | PCL&2 17ip | 30PL1 224p
30PL13 PCLEG 17§p | 30P12 20p
630LZ 12ip | PCL83 124p | 30F5 10p

Add 24p per valve p. & p., orders over £1 p. & p. free

For Ferguson 850 900 chassis. Adaptable for KB, EKCO,
T415, 1084 Chassie £2-50, p. & p. 50p.

SLOT METERS — SPECIAL
OFFER

Bmiths Mk. 11 6Jd. Convertible to 5p. (Bmiths Kit costs
85p each £1 each inc. p. & pkg. or 10 for £5 inc. p. & pkg.
Please write with S8AE for quotations on any spares.

TRADE
DISPOSALS (Dept. T.S.)

Thornbury Roundabout, Leeds Rd., Bradford.
Telephone 665670

TOWERBY LTD

For Line Outputs and Deflector Coils

We have the Country’s largest stock of Manu-
facturer’s Original {(or Authorised Replacement)
Line Output Transformers for many "difficult”
makes, including Ambassador, Baird, Cossor,
Decca, Dynatron, Ekco, F.rlulon, G.E.C,,
H.M.V., K.B,, Masteradio, Poto-Scott.
Philips, Regentone, RGD, Sobell, Ultra,
etc. Also deflector coils output and oscullator
transformers, inc. Alba, Bush

Examples, L.LO.P.T. Murphy 350/4I0/540/659/
759, £7-35; Bush, TVBO TV9S5, Tve6, £7-35;
Cossor 950. £3-87 a8 F-r(ulon 306/309
£3-971; Philips |768U L.O.P.T. assembly,
£6-75; Ultra 1984-200c, £5-06.

Rewind most L.O.P.T., £4-50.

SPECIAL OFFER

Ekco improved type for Models T221, 231, 310,
all at £2-25; F-rrantl 14T4 series inserts, £1-25:

Phllco 101971021 £2-62), Terms: C.W.0. or
c.0 {17%p), Dost-packlng 30p; 2 or more
LO. PT s post/packing free.

All _enquiries answered but regret no lists
available. Same day delivery on most types.

TOWERBY LTD

MAIL ORDER DIVISION OF T.C.S. LTD.
70 STREATHAM HILL, LONDON, SW2
Tel.: 01-674 2185,

PORTABLE TELEVISIONS

Battery or Mains. We stock over
eleven different models. BIG Money
Saving Offers. Trade supplied with
Full Trade Discounts. All enquiries
with S.A.E. please.
Ross Electrics,
1 Church Street, Ainsworth, Bolton.
21408/51956.

R & R RADIO
51 Burnley Road, Rawtenstall
Rossendale, Lancs

Tel.: Rossendale 3152

TESTED VALVES—
3 MONTHS' GUARANTEE

EBF80 15p | PCC84 15p | PY800 17ip

P

EF85 15p | PY8I 17ip | PCL85 25p
EY86 20p | PY82 I5p | PCL84 25p
Copper Laminate Board, for etching, Ip per
5q. in, Double sided I}g per sq m Any size cut,
min. order 50p plus 109 P.

Postage on Valves: one valve 4p. up to 6 24p
over 6 post paid.

1
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AERIAL BOOSTERS £2-95 EACH

install.
1. L45 625 TELEVISION (U.H.F. ).
2. L12 405 TELEVISION (V.H.F.).
Please state channe! numbers.
3. LIl V.H.F. F.M. RADIO.
4. L10 WIDEBAND RADIO.
This covers M/W and $/W to 20 MHz.
PRICE EACH
L45, L12and LI £2-95; LIO £1-95.
S.A.E. FOR DETAILS
MONEY BACK GUARANTEE
P. & P. 10p ALL ORDERS

We make four types of transistorized aerial
pre-amplifiers. These take only seconds to

VALVE BARGAINS

Any |—10p, 5—45p, 10—T70p.

EB9I, EBF89, ECC82, EY86, ECL8O, EF80,
EF85, EFI83, EFi84, PCCB4, PCCB9, PCCIi89,
PC97, PCF80, PCFB6, PCF800, PCL82, PC97,
PCL84, PCLB5, PL36, PL8I, PL83, PY32,
PY33, PY8I, PY82, PYB800, PY80!, 30FLi,
30FS5, 30L15, 30CI5, 6F23, 6-30LZ.

TESTED, WITH 3 MONTH GUARANTEE VALVES
20p EACH

BYI00 TYPE RECTIFIERS with Surge-
resistor on bracket, 124p each.

MAINS DROPPERS 3 SECTIONS 33-33-

33 OHMS 9p each.

VELCO ELECTRONICS

62c Bridge Street, Ramsbottom, Bury, Lancs. Tel. 3036

WANTED

CASH PAID for New Valves. Payment
by return. WILLOW VALE ELEC-
TRONICS. 4 The Broadway, Hanwell,
London, W.7. 01-567 5400/2971.

SERVICE SHEETS purchased, HAMIL-
TON RADIO, 54 London Road, Bexhill.

TOP PRICES PAID

for new valves, popular
TV & Radio Types

KENSINGTON SUPPLIES

(A), 367 Kensington Street
Bradford 8, Yorks

EDUCATIONAL

COLOUR TELEVISION TRAINING

11 WEEKS’ COURSE for men with Mono experi-
ence. Shorter appreciation courses by arrangement.
Hours 10 am. to 1 p.m. Monday to Friday. Next
course commences Sept.
London Electronics College, Dept. C/10, 20 Peny-
wern Road, London, SWS5 9SU. Tel. 01-373 8721.

27th. Prospectus from:

ENGINEERS—get a technical certificate.
Exam. and Certificate Postal Courses in
all branches of Engineering, Electronics,
Radio and TV, Computers, Draughts.,
Building, etc. Write for helpful FREE
BOOK. B.1.LE.T. (Dept. H.6), Alder-
maston Court, Reading, RG7 4PF.

BECOME ‘‘Technically Qualified” in
your spare time, guaranteed certificate
and exam Home Study courses in Radio,
TV, servicing and maintenance, R.T.E.B.,
City & Guilds, etc., highly informative
FREE Guide,—Chambers College (Dept.
858K), Aldermaston Court, Reading,
RG7 4PF.

RADIO AND TV Exams and Courses by
Britain’s finest home study School,
Coaching for Britl.R.E.,, City and
Guilds Amateur’s Licence, R.T.E.B.,
P.M.G. Certificate, etc. Free brochure
from British National Radio School,
Russel Street, Reading.

FOR SALE

FOR SALE! Beulah Camera Outfit. £60
with R.F. Unit—or exchange for 3 625
sets. R. Wood, 40 Ashville Gardens,
Pellon, Halifax.

625 TELEVISION, sect of parts all new,
I.F. strip, L.O.P.T., mains trans; speaker
plus trans; chassis; capacitors etc.; no
tube; worth £40, sell £20. 12 Clifton
Close, Strood, Kent.

VALVES EX. TV from Sp, 3p postage,
speakers from 374p, postage 10p. Valve

cartons, Globe Electrics, 151a Brighton
Road, Surbiton, Surrey. 01-399 7333,
LADDERS

VARNISHED TIMBER LADDERS from
manufacturer, LOWEST PRICES any-
where: 154 ft ext, £6-:20; 17 ft ext. £6-50;
20 ft ext. £7; 213 ft ext. £7-75; 244 ft
ext. £8-90: 29 ft ext. £10-25; 314 ft triple
ext. £12-25; 36 ft triple ext, £16. Carr.
80p. Free Lists. Also Aluminium Ext.
and Loft Ladders. CALLERS WEL-
COME. Dept. PTT, HOME SALES,
BALDWIN ROAD, STOURPORT,
WORCS. Phone 02-993 2574 /5222. Plac:
ing order on C.0.D.

TRAI ‘\:) FOR SUCCESS

WITH ICS

Study at home for a progressive post
in Radio, TV and Electronics.
Expert tuition for City & Guilds
(Telecoms Techn's Cert. and Radio
Amateurs’) R.T.E.B., etc. Many
non-exam courses incl. Colour TV
Servicing, Numerical control & Com-
puters. Also self-build kit courses—
valve and transistor.

Write for FREE prospectus and find
out how ICS can help you in your
career.

ICS, DEPT, 560, INTERTEXT
HOUSE, STEWARTS ROAD,
LONDON SW8 4U1J.

MISCELLANEOUS

RECORD TV sound using our loud-
speaker isolating transformer. Provides
safe connection to recorder. Instruc-
tions included. 70p pius 10p P&P.
Crowborough Electronics (T), Eridge
Road, Crowborough, Sussex.

17" BBC/ITV
TELEVISIONS £5
Working Perfectly.

Plus P. & P. £1 CWO.

Suitable for any area.

3 Channel 19" DS TVs. ITV, BBC 1,
BBC2,£25 inc. carriage. 17"13 Channel,
Complete but untested £1-50 each plus
£1P. & P. CWO.

SPEAKERS
6" x 4", 7" x 4" 30hm, 20p plus 8p
P.& P. each. CWO.

Regular deliveries throughout England & N.lreland

TRADE TV’s

407 Thornton Road, Girlington,
Bradford 8, Yorks.

WANTED! New valves especially TV
types. Cash waiting. Bearman, 6 Potters
Road, New Barnet, Herts. Tel. 449/1934.

Please mention

TELEVISION

when replying to
ADVERTISEMENTS

T.V. AERIALS

For UHF 625 Lines and Colour
6 Element 1-65 10 Element 1-99
14 Element 2-50 18 Element 2-99

HIGH GAIN UHF and COLOUR
AERIALS
Multibeam 5-25 Supremes 5-25

BBC BAND 1 AERIALS
Single Dipole 1-55 Single X or H 2:25

FM RADIO BAND 2 AERIALS
Single Dipole 1-20 SingleH 1.70
3 Element 2-40 4 Element 2-80

ITV BAND 3 AERIALS
Single 5 1-80 Single 8 2-60
Double 5 465 Double 8 6-95

Standard Coax 5p
Low Cost Cable 8p yd

We supply a full range of Aer:als, Masts,
Lashings, Amplifiers, etc. Send 5p for a
price list.

Important: State Channels for all T.V. Aerials.
Terms: C.W.O. or C.O.D. P. & P. 30p exira.

NORTONS

12 Norton Avenue, West Cross,
SWANSEA Tel: 68704

v ittt
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STEPHENS

ELECTRONICS

24 PARTON RD., AYLESBURY, BUCKS.

Tel: AYLESBURY 4300

SEND S.A.E. FOR LISTS. GUARANTEE
Satisfaction or money refunded

TELEVISIONS
ELIZABETHAN TW12LZ PORTABLE TV

12 in. screen model complete with loop aerial system. Oper-
ates on 230-240 v. AC or 12 v, DC battery or 12 v. DC car
battery. All transistor covering UHF, BBC1, BBC2 and ITA
Channels 21-70. Size 15 in. x 12§ in. x 12 in. Weight 164 1bs.
List Price £75. OUR PRICE ONLY £52-87. Carr. £1.

Also the 14 in. Elizabethan Television Model No. F.14 (L.2).
OUR PRICE £56-50. Carr. £1.

MULTIMETERS AND
OSCILLOSCOPES
TWO NEW OSCILLOSCOPES
FROM RUSSIA
Cl-5 SINGLE BEAM OSCILLOSCOPE

10 me/s passband, triggered sweep from 1y sec. to 3 millisec.
Free running time base from 20 c/s to 200-ke/s. Built-in time
marker and amplitude calibrator. 3-in. cathode ray tube with
telescopic viewing hood. £39-

Cl-16 DOUBLE BEAM
OSCILLOSCOPE

5 mc/s passband. Separate Y1 and Y2 amplifiers, rectangular
5 in. X 4 in. cathode ray tube. Calibrated triggered sweep
from 0-2u sec. to 100 millisec. per cm. Free running time base
50 c/s to 1 mc/s. Built-in time base calibration and amplitude
calibrator. £87-50

Full details on request. Full servicing facilities and spares
avatlable

'»

T.V.
TUBES

T.V.

s “‘VIDEOCHROME™’

FOR BRILLIANCE & DEFINITION

£5:00
£5:50

21" £7-00

23" £7-50
19" PANORAMA £6-25
23" PANORAMA £8-25

3
CASH OR CHEQUE WITH ORDER

17"
19"

TRADE SUPPLIED
ALL TUBES PRECISION REBUILT AT OUR OWN
FACTORY BY SKILLED CRAFTSMEN @ EACH TUBE
BENCH AND SET TESTED TO A VERY HIGH
STANDARD BEFORE DESPATCH

2 YEARS GUARANTEE @ FREE
DELIVERY ANYWHERE IN THE UK.

VIDEOCHROME TUBES LTD.
25 BELLEVUE AVENUE
RAMSGATE, KENT. Tel. THANET 52914




THE NEW UM4
"COLOURBOOSTER"

UHF/625 LINE
CAN PRODUCE
REMARKABLE
IMPROVEMENTS IN
COLOUR AND
PICTURE QUALITY
IN FRINGE OR
DIFFICULT AREAS
WITH SICNIFICANT
REDUCTION IN
NOISE (SNOW,).
HIGH GAIN—-VERY LOW NOISE
FITTED FLY LEAD—INSTALLED IN SECONDS
HIGHEST QUALITY COMPONENTS
IVORY PLASTIC CASE 31 x3ix 11 CORK BASE
CHANNELS: Group A, Red code 21-33
Group B, Yellow code 39-51
Group C-D, Greencode 52-68
EQUALLY SUITABLE FOR BLACK AND WHITE
Also the M4 DUAL BAND VHF UNIT

BOOSTS ALL BAND Ill and ANY SPECIFIED
BAND | CHANNEL SIMULTANEOUSLY

NOMINAL GAIN 17-18 DB BOTH BANDS

PRICES BOTH TYPES:

£3-75 Battery model or £5-87 Self-contained mains version
Postage and Packlng 13p

TRANSISTOR DEVICES LIMITED
6 ORCHARD GARDENS, TEIGNMOUTH, DEVON
Telephone: Teignmouth 4757

GET INTO THE
PICTURE

k HAVE
YOUR
OWN
CLOSED
CIRCUIT
SYSTEM,
- USING OUR
CAMERA WITH OUT-PUTS
FOR VIDEO and RF (CL4)
Total price
with ‘D’ Lens

Send S.A.E. for details £73
TELEVIEW 35 crown streer

01-992 5725 LONDON - W3 - 8SB
24-HOUR TELE ANSWERING SERVICE

UHF. COLOUR AND TELEVISION SPARES

COLOUR PLESSEY SCAXN COILS £5-75 p.p. 35p, CONVER-
GENCE COILS £3-80 p.p. 25p, BLUE LATERAL £1-25 p.p. 9p,
or Complete Set £10 p.p. 50p. MULLARD TYPE, SCAN CO1LS
£3-50 p.p. 35p, CONVERGENCE COILS £1'75 p.p. 25D,
LUMINANCE/CHROMINANCE PANEL £1 p.p. 25p, INTE-
GRATED TRANSISTORISED DECODER UNIT including
Circuits £1-25 p.p. 10p. LINE OUTPUT TRANSFORMER in-
cluding EHT and FOCUS ASSEMBLY £3-50 p.p. 35p. (Shop
customers only, assortment Colour Panels of various makes).
ALSO COLOUR TV CAMERA UNITS,

COLOUR TV MONITOR PANELS Designed to highest BBC
standards. PAL fllter & delay £6:00, Chrominance £6-00,
Luminance £4-50, Encoded Video Input £2-50 incl. circuit. p.p. 30p.
UHF 625 conversion Kits and tuners available at reduced prices.
Lists available,

UHF Integrated transistd. 6 position push button tuners, leading
British makers surplus £4:50 p.p. 35p. Transistd. IF panels
(salvaged) £2:50 p.p. 25p.

MURPHY 600/700 series UHF conversion kits in cabinet plinth
assembly can be used as separate UHF receiver £7-50 D.p. 50p.
625 IF amplifier incl, 5 valves and circuit £3 p.p. 35p.
SOBELL/GEC Dual 405/625 IF amp and o/p chassis incl. circuit
£1-50 p.p. 30p. ULTRA 1930 C to 2384 625 IF amp & switch
inel. circuit £1-50 p.p. 30p. PHILIPS 625 P/(' IF panel incl.
circuit £1 p.p, 25p. GEC 2015 Series Dual 405/625 IF Panel incl.
circuit data £1-85 p.p, 30p,
UHF tuners transistd. incl. $/M drive, knobs £3-85, or push
button £5-25. Valve type, cvldon £1-75 p.p. 25p.
EKCO/FERRANTI UHF tuner kit, incl. valves, slow motion
drive, knobs, leads, aerial panel £5-50 p.p. 30p.

TV SIGNAL BOOSTER UNITS Latest P\'h JLABGEAR all
station UHF/VHF transistd. ‘‘Set back’ mains operated £5-80
UHF Masthead £4-25, Power Unit £3-25 pp.. 26p.

FIREBALL TUNERS Ferg,, HMV, Marconi. New £1-80 n.p. 25p.
PUSH BUTTON Plessy, Fkeo, Ferranti £1-00 p.p. 25D.

TURRET TUNERS, AB Dual Standard Suitable Ferguson,
Baird, KB ete. 75p, Cyldon C 75p, Ferguson MT7 £2-75, GEC
2018/9 £4-59 p.p. 25p. Large selection channel coils,

LINE OUTPUT TRANSFORMERS. Popular types available,
brand new replacements, fully guar. A selection which can bhe
supplied p.p. 25p. C.0.D. 25p.

MURPHY 470 to 530 (mlﬂlled) £3-75| Bush TV75/385 .. £2-50

MURPHY 849 to 939 . £4:50( Bush TV95/99 .. £2-50
PHILIPS 17TG100 Range BUSH 141, 148.
STELLA 1011/1029 ha .. £3-50[15KV .. .. £2-50
PHILIPS 19TG111/12 £4:00) Murphy 149,

PHILIPS 19TG121 to 156 .. £4:50/159, 15KV .. £2-50
PHILIPS 19TG170, 210 series .. £4-50| REG 10-6, 10-17 £2-50
BUSHTV53t069 £1-75 105 t0 135 £4-50| REG 191, 192,

EKCO 221 to 331 (U25 or U26) £3-50|17-13 .. £2-50
FERRANTI 1001/19 (U25 or U26) £3-50| RGD 610, 711 .. £2-50
EKCO 342 tO 394, FERRANTI RGD 619,620 .. £2-50
1021 to 10 £3-75
EKCO, FERRANTLHS 1003 ete. £3-50
DECCA DM17. 3, 4 (70:) DR95.

101/606 DR1. 2, 3, 121, 122 ..
FERG 305 to 436, 505 to 727 .
FERG, HMV, MARCONI,

LOPT Inserts p.p.. 15p
£3-95| Alba 655, 656 .. £1-75
. £3-75/ Bush 125 to 1356

(Round Tag

ULTRA, PHILCO 3600, 2600, Panel) . £2-50
£600, 6600, 1100, Jellypot " £3-75| Cossor 933 to 950 £1-75
KB QV20, PVP20, V(1 to V(11 £4-00| Ekco TP308 .. £1-75

MARCONI VT157 to 172
GEC 302 to 316, £2:50, 448 to 452

Emerson 700/711 £1-75
KB, NF70, OV30,

GEC 154/6, 2000 series . £4.50| PV40, PVP20,
HMV 1365/9, 1840/6 1890’ 924 £3-75 Q_\ 10, 20. 30 .. £1-75
PYE CTM/CW series (printed KB/RGD VCII
cireuit) 17/21, 17/8. 110 to 510, Featherlight .. £2-50

700, 830, 11U to 48 og o0
PAM, INVICTA equiv. LOPTS

KB/RGD VC(C1-9 £1-75
Murphy 849 to

to above PYE £3-50/939 (Round Tag

PETO SCOTT 1419 to 1725 £1-75, Panel) .. £2-50
733 to 738 £2-50 Phllco 1961 1030
SOBELL/MchCHAEL TPS 173, series

180, T23, 24, 178, 278, 8C24, 270, Philips 14TG100

MP17, 18, M72, M74 . 2-50(range . 1
TPS 781,279, $C34, 370, MP27, Pye, VT4, vr7 .. 2215
M75, 76, 93, T25, 280, TPS710 £3.25| RGD D17, 590 to

195, 283 to 288, 762, 763 3-25/619 on .. 2175
SOBELL 196/7, 1000 series £4-50) REG 10-4, 10-17
PHILCO 1010 to 1021 .. .. £2-25|to 192 £1-75
ULTRA 1770 to 2834 .. . £3.75| Ultra 1770, 1780 £1-15
PRACTICAL TV 825 RECEIVER

Integrated push button transtatorlsed tuner .. £4-50 p.p. 256p
Transistorised IF panel .. .. £475 p.p. 25p
850 line output transformer .. .. .. £375 p.p. 256p
850 fleld output transformer .. . .. £1-82 p.p. 16p
850 scan coils . £3-90 p.p. 25p

.P. on complete set of 5 items 50p)
VALVE BASES B9D for PL500 series and colour 124p p.p. 5p
SPECIAL OFFER Leading British makers surplus 625 single
standard 625 TV chassis, latest design, almost complete, includes
transistorised IF stages, frame and line time bases, transformers,
etc., incl. circuit £8-85 p.p. 50p.

MANOR SUPPLIES

172 WEST END LANE, LONDON, N.W.6
(Near W. Hampstead tube stn ; 28, 59, 159 Bus Routes) 01-794 8751

MAIL ORDER: 64 GOLDERS MANOR DRIVE, LONDON, N.W.11
Staff Holldays: Aug. 16th to 30th




In just 2 minutes, find out how
you can qualify for promotion
or abetter job in Engineering...

That’s how long it will take you to fill in the coupon below. Mail it to

B.I.LE.T. and we’ll send you full details and a free book. B.I.E.T. has TH EY DID IT—

successfully trained thousands of men at home - equipped them for

higher pay and better, more interesting jobs. We can do as much for so c 0 u I_D Yo u

YOU. A low-cost B.ILE.T. Home Study Course gets results fast — ‘‘My income has almost trebled . . . my

makes learning easier and something you look forward to. There are | life is fuller and happier.”’—Case History

no books to buy and you can pay-as-you-learn on ‘SATISFACTION | G/321. .

- OR REFUND OF FEE’ terms. If you'd like to know how just a | ‘‘Inaddition to havm% my sa(m:lary d;;!'l:'e}

few hours a week of your spare time, doing something constructive E’,’ 4;;““” Isjaassurec:iiease Islony,

?\?d eélljoy?ble, could put you out in front, post the coupon today. “/Comi)leting your Course meant going
o obligation.

B.LET-

Mechanical
AMS.E. (Mcch.)
Inst. of Engincers
Mechanical Eng.
Maintenance Eng.
Welding

General Dicsel Eng.
Shect Metal Work
Eng. Inspection
Eng. Mctallurgy

C. & @. Eng. Crafts
C. & G. I‘abrication

Draughtsmanship
AMIAED.

Gen. Draughtsmanship
Dic & Press Tools
Elec. Draughtsmanship

Jig & Tool Design Esumating English

Design of Elec. Machines Personnel Management Chenstr,

Technical Drawing Quality Control General Science : . o9

Building Eleetronic Data Geology Why not do the thing ’that really interests you?
Processing Physics Without losing a day’s pay, you could quietly

Elcetrical & Electronic
AMS.E. (Elec))

C. & G. Elec. Eng. Matcrials Handling French

General Elec. £:§. Opcrational Rescarch German not to cut the page). We'll send you full
Installations & Wiring Metrication §"”"?'; details and a FREE illustrated book. No
oy e 11751 . . . .

)E}Zf::g} ;{?ﬁ:cc Constructional Bﬁflu,:vv obligation and nobody will call on you . . . but
Computer Electronics AMSE. (Civ) B.LLT. and its it could be the best thing vou ever did.

Electronic Eng.

Radio& Tclccomms.,
C. & G. Telecomms.

C. & G. Radio Scrvicing
Radio Amatcurs’ Exam.
Radio Operators” Cert.
Radio & TV Engincering

]fadlo Servicing Surveying EXAMINATIONS.
™ Sentiemg " g L over 3000 of aur Sudernis |0 Dyept B1 Ald
ervicing De ing. OO r k
Colour TV A,C}:iig:m:g ave obrained City & Guild, ept ermaston

Practical Radio &
Electronics {with kit)

WHICH SUBJECT WOULD INTEREST YOU?

Auto & Aero
AMIMIL
MAA/IMI Diploma
C. & G. Auwo Eng.
General Auto Eng.
Motor Mechanics
AR.B. Certs.

Gen. Acro Eng,

Management &
Production

Computer Programming

Inst. of Marketing

ACW.A.

Works Management

Work Study

Production Eng.

Storckecping

Numcrical Control
Planning Engincering

C. & G. Structural
Road Engincering
Civil Engincering
Building

Air Conditioning
Heating & Ventilating
Carpentry & Joinery
Clerk of Works
Building Drawing

Builders’ Quantities

( Write if you prefer not to cut this page)

from a job I detested to a job I love.””—
Case History B/461.

FIND OUT FOR YOURSELF

These letters—and there are many more
on file at Aldermaston Court—speak of
the rewards that come to the man who
has given himself the specialised know-
how employers seek. There’s no surer
way of getting ahead or of opening up
new opportunities for yourself. It will
cost you a stamp to find out how we
can help you.

Freel

General
CE.IL
Petroleun Tech.
Practical Maths.
Refrigerator
Servicing.
Rubber Technology
Sales Engincer
Timber Trade
Farm Science
Agricultural Eng.
General Plastics

General Certificate
of Education

Choosc from 42

‘0’ and ‘A’ Level

subjects including:

Muathematics

urn yourself into something of an expert.
Technical Druzing ¢ yo © g o p

Complete the coupon (or write if you prefer

assoctared schools

have recorded well

over 10,000 G.C.E.

successes at ‘O’ and

‘A level.

WE COVER A WIDE
RANGE OF TECHNICAL
AND PROFESSIONAL

BRITISH INSTITUTE OF
ENGINEERING TECHNOLOGY

Certificates. Thousands of

ther e xam successes.

Court, Reading RG7 4PF.

BIET

IN ASSOCIATION WITH THE SCHOOL OF CAREERS

POST THIS GOUPON TODAY

L L I I T P 1T T T 1Y
To:B.LE.T.,Dept B1 ,Aldermaston Court,Reading RG7 4PF
. Please send me book and details of your Courses in .

Name. e ! Age

~ALDERMASTON COURT, BERKSHIRE




