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FREQUENCY SYNTHESISED TUNERS
SERVICING THE BAIRD 700 CHASSIS



PRICES INCLUDE VAT. AT 12%%
l CARRIAGE ON TUBES £1.25 EXTRA

RADIO AND TV SPARES ALL COMPONENTS BRAND
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL

MAIL ORDER ONLY.
NO CALLERS.

B | PHD COMPONENTS DEPT 2, UNIT7,
CENTENARY ESTATE, JEFFERIES ROAD,
ENFIELD, MIDDX.

01-805 4060. TELEX 261295.

DROPPER SECTIONS 16p each T
MULTISECTION CAPACITORS | MAINS DROPPERS DIODES BA100 14p BA164 17p
Pye 11062 75p AA113 14p OAB1 11p BA102 24p BAX13 5p
?58&009 e 120 AA116 14p OAB5 11p BA130 35p BAX16 6p
e s Mz:zwoo z;gp AA117 14p QA0 6p BA145 16p BAY38 10p
e}
1 A9 BA148 16p IN4148 4
400-400/350 3.00 BRC Colour 3000/3500 75p Qﬁlf’ Z‘D 8A95 . sﬁ:154 12p BY206 30p
200-200-150-50/300 2.50 BRC Colour 8000 75p A 6p i BA155 15p .
100?-2000/35 80p BRC Colour 8500 75p il Yo gk P
600/300 1.90 i
te g thll!ps G8 - 50p RECTIFIERS T
; Philtips 210 (with link}) 55p
i U BY100 21p [N4001 4p  TUNER
200-300/350 2.05 Brllios 210
_ ips 65p BY126 15p IN4D02 Sp  ELC1043/05
1000-1000/40 1.00 Al Msraa
75p BY127  15p [IN400O3 6p 5.50 each
2500-2500/30 1.30 RRI Mono 161 o5
- P BY133  22p IN4004 Tp
300-300/300 2.25 GEC 27840 750
X . ;. BY182 200 IN4005 8p CRYSTAL
200-200-75-25/350 2.40 GEC 2000 750
100-300-100-16/275 1.60 Philtins GO 2 BYy238  40p IN40O06 9p  4.43 MHz
150-100-100-100-150/320  2.60 BYX10  14p IN400O7 10p 1.90 each
160-150-100/350 1.50 THYRISTORS Bridge Rectifiers INTEGRATED CIRCUITS
175-100-100 2.35 2N4443 1.20 BY164 50p
MC1307P 1.50 SL901B 5.00
220/100 32p TV106 1.80 BY179  65p SL9178 700
2500-2500/63 1.70 BR101 45p plElSeR 2.30 N76003 1'70
700/200 130 BRY39 4sp High Voltage TAA350 TIEPIE i ey i
400/350 155 BR100 38p V20 190 each TAAS5C SC3 ) “SIBOISHL T
TAAB30S 4.00 SN76013N07 1.80
TRANSISTORS AF179 55p BC182L 10p BD138 49p BF257 48p | TBA120S 150 SN76013ND  1.60
AC107  33p AF180 53p BCI182LB 10p BD139 80p  BF258 65p | TBA120SQ 150 SN76023N 185
AC126  23p AF181 49p BC183L 10p BD144 2.10 BF271 150 | TBAS20Q 3.00 SN76023ND  1.60
AC127 30p AF186 390 BC183LB 10p BD155 74p  BF273 15p | TBA530Q 250 SN76033N 275
AC12701 50p AF239  39p BC184L 10p BD157 74p  BF274 15p | TBAB40Q 3.00 SN76665N 250
AC128 23p AL102 105 BC186 24p BD!83 55p  BF336 34p | TBA550Q 4.00 CA3065 2.50
AC12801 50p AU107 105 BC187 26p 50235 74p  BF337 34p | TBASB0CQ  4.00 MC1358P 250
AC141  24p AUII0 1.85 BC203 15 BD237 74p  BF338 34p | TBA750Q 220 MC1327P 2.00
AC141K 40p  AUNI3 220 BC204 150 BD238 74p  BF458 59p | TBABDO 1.60 MC1327PQ 250
AC142  24p BC107  10p BC205 15 BDX322.50 BF X29 20p | TBA920Q 4.00 MC1330P 160
AC142K 250 BC108 10p BC206 15p BF115  19p BF X84 24p | TBA990Q 4.00 MC1351P 1.20
AC153  23p BC109  10p BC207 150 BF118  285p BFX85 25p | SN76003N 2.75 MC1352p 1.60
AC176  24p BC113 12p  BC208 11p BF121 24p BE X88 23p
AC17601 50p BC114 19p BC209 15p BF152 30p BF X89 30p REPLACEMENTCOMPONENTS
AC187 23p  BC115 19p gco12L  11p  BF154 30p BFY50 22p Aerial Isollators 1.00 each
ACI87K 24p BC116 19p gc213L  11p  BF157 300 gFye 20p | Lopt Korting 109 eaeh
ACI88  24p BCI117 19 BC214L 11p BF1S8 24p  grys2 220 BRC 3500 Cutouts 1.60 each
AC188K 4Cp BC118  28p BC225 15p BF163  24p  BUI05/01 190 | VALVES
AC193K 20p BC119 28 BF167 24
AC194K 31p = = BF173 24p  BUI0S/02 190 | pyge/g7 S0p PCFBO  75p PL36  90p
p BC125  21p BC238 11p 24p  BU105/04 750
SF177 . DY802 50p PCF86 150 PL84 70p
SRl e e e s iy 29  BUT0B 300 |gccs2  50p PCFBOT 60p PL504 120
AD142  S0p BC136 190 BC301  3pp BFI?8 32  BUI26 200 | gFBO 450 PCFBO2 150 PL508 2.00
AD143  50p BC137 19 B8C303 s59p BF179 320  BU204 190 | EF183  46p PCL82  75p PL509 3.00
AD145  S0pr BC138 19 BC307  11p BF180 34p  BU205 90 |EF184 46p PCLB4 100 PL519 3.00
AD149 100 BC139 190 BC308 gp BFI81  32p  BU206 190 | EHO90O  90p PCL85  90p PY500A 1.90
AD161  45p BC142 290 BC327  12p BF182 430 BuU208 300 |PCc89 120 PCL86  90p PY8OO  65p
AD162 45p BC143  34p BC328  12p BF183 43p  MJIE340 65p | PCC189 160 PFL200 85p PL802 4.00
AF114  50p BC147 op BC337  1sp BF184 25p  MJES20 80p
AF115  23p BC148 11p BC547 120 BF185 25p  MJE2955 110 | EHT TRIPLERS (Priced each)
AF116  23p BC149  13p BD115  @dp BF194 14p  MJE30S5 73p| BRCY50 2.65 PyeCT205 5.50
AF117  19p BCYS3  19p BDI16  60p BF195 14p  MPSUOS 65p| BRC1400 265 Pye 731 825
AF118  48p BC154  19p BD124 790 BF196 14p  MPSUS5  1.25 | BRC1500(177) 2.65 Decca2030  6.60
AF121 30p BC197 14p BDI3 44p  BF197  14p R20088 300 { BRC1500(24") 3.00 GEC 2028 7.10
AF124  23p BC158  12p BDT132 49p BF198 19p  R2009 3.00 | BRC3500 6.60 GEC2110 7.10
AF126 23 BCI59  14p BD133  49p BF199 24p  R20108 300 | BRC800O 2.90 ITTCVCS 6.60
AF126 23p BC171  14p BD134  49p BF200 34p  TIP3IA 60p | BRC8500 550 RRI111/174 1000
AF127 23p BC172  13p BD135  39p BF240 19p  TIP32A 60p | BRC900O 7.75  RRIA823 7.70
AF139 34p BC178 21p BD136 45p BF241 21p De.cpaCS190 7.10 Korting 90° 710
AF178 53p BC179  19p BD137  47p  BF256LC4dp Pl &8 730 Tanberg 710




COPYRIGHT
© IPC Magazines Limited, 1977.
Copyright in all drawings,

photographs and articles published in
Television is fully protected and
reproduction or imitation in whole or
in part is expressly forbidden. All
reasonable precautions are taken by
Television to ensure that the advice
and data given to readers are reliable.
We cannot however guarantee it and
we cannot accept legal responsibility
for it. Prices are those current as we
go to press.

CORRESPONDENCE

All correspondence regarding
advertisements should be addressed
to the Advertisement Manager,
“Television”, Fleetway House, Far-
ringdon Street, London EC4A 4AD.
All other correspondence should be
addressed to the Editor, “Television”,
Fleetway House, Farringdon Street,
London EC4A 4AD.

BINDERS AND INDEXES

Binders (£2.10) and Indexes (45p)
can be supplied by the Post Sales
Department, |PC Magazines Ltd.,
Lavington House, 25 Lavington
Street, London SE1 OPF. Prices
include inland postage and VAT.
Overseas orders: add 60p to cover
despatch and postage.

QUERIES

We regret that we cannot answer
technical queries over the telephone
nor supply service sheets. We will
endeavour to assist readers who
have queries relating to articles
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published in Television, but we 435
cannot offer advice on modifications
to our published designs nor I8
comment on alternative ways of
using them. All correspondents
expecting a reply should enclose a 439

stamped addressed envelope.
Requests for advice in dealing with
servicing problems should be

directed to our Queries Service.
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What to do with TV-4

Teletopics
News, comment and developments.

New Products

When You Meet a Stranger
With sets you've supplied or serviced before you
know what to expect. A different approach is
required with strangers. Les outlines the problems,
with particular reference to the Philips G8 chassis.

Les Lawry~Johns

Wideband Signal Injector
Can be used for checking signal path continuity in
all sections of the receiver. There is an audio buzz on
sound and a pattern of horizontal bars on vision.

Service Notebook
Notes on faults and how to tackle them.

by Alan Willcox

by G. R. Wilding

Miller's Miscellany
Comments on the servicing scene and some
reminiscences on vintage sets.

The "TV" Teletext Decoder, Part4 by Steve A. Money, T.Eng.(C.E.I.)
Operation and construction of the memory circuits.

Servicing the Baird 700/710 Chassis
This was one of the first colour chassis to be released in the
UK and though these sets are now ageing they can still
give good performance with careful attention. The
chassis has several unique features which may confuse the
unwary. E. Trundle tells you what you can expect to find.

Long-Distance Television
Reports on DX reception and conditions, and news from
abroad. In addition, practical guidance on aerial masts.

Faults on the Bush TV125/Murphy V849 Series
Though old, these sets are much sought after by
DX-TV enthusiasts. N. Lyons describes some of
the more confusing troubles experienced with
these receivers.

by Chas E. Miller

by E. Trundle

by Roger Bunney

by N. Lyons

Readers’ Printed Board Service

Frequency-Synthesised Tuning
Using a phase-locked loop and counting i.c.s to provide
automatic channel tuning.

Letter

The Decca 80 Chassis, Part 3
This final instalment looks at the timebases and
also the large-screen derivative, the 100 chassis.

Next Month in Television

by Phosphor

by Barry F. Pamplin

Constant-current Sources
Providing a stable voltage by means of a constant
current source is not common in TV sets but is being.
increasingly used in the latest solid-state chassis.

Your Problems Solved
Test Case 174

by S. George

OUR NEXT ISSUE DATED JULY WILL BE
PUBLISHED ON JUNE 20
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2102B - £2.75 7400 - 19 404 - 22 7410 - 22p

BYZ13 — 70p - BYZ88 zeners — 13p - Heatsink — 30p 7411 - 22 7420 - 19 7430 - 30p 7432 - 38p 7474 - 36p
Mains Transformer — £6.25 (+ £1.00 p. & p.) 1A Bridge Rectifier — 40p 7485 — £1.33 7493 -  65p 74157 - 90p 74164 — £1.38 74175 - £1.30
74177 — £1.40 74221 - £1.58 7805 - £1.50 812 - £1.50 10,000mfd 16V
capacitor £2.75

atronics

OUR KITS ARE COMPLETE - including a reprint of the magazine article, printed
circuit board, plus all components required to mount on the board.

TECHNICAL BACK-UP SERVICE - the Catronics expert technical service is available =
from our fully trained and qualified staff should you run into difficulties during or after ||

construction. (In fairness to our customers, we regret this service is only available to
people who have bought the entire Kit from Catronics.}

GUARANTEE - all our components are Brand New and carry the Manufacturer’s
Full Guarantee.

EXPERIENCE — we have been building and selling Teletext Decoders and Kits since their
retail market inception in 1975 and therefore have the fullest experience and knowledge
to back up our service.

Kits available now are as follows:

POWER SUPPLY UNIT - £26.75 + £1 p. & p.

INPUT LOGIC CARD - £25.60 + 30p p. & p.

COMPONENTS
TELETEXT DECODER

We are the only supplier offering a COMPLETE service to the constructor of the

“Television’ Teletext Decoder currently being described in this magazine. As the world’s

premier exponents of Teletext Decoders, Catronics Ltd. proudly offer this exclusive
FOUR STAR SERVICE:

These special kit prices show a considerable saving
compared with buying all parts separately.
MEMORY CARD KIT will be available at the
end of May.

COMPONENTS ALSO AVAILABLE SEPARATELY AS FOLLOWS:

FOR
THE

Television

CATRONICS LTD, (Dept. 766), COMMUNICATIONS HOUSE,
20 WALLINGTON SQUARE, WALLINGTON,

atronics

SURREY SM6 8RG

7408 -  26p

V.A.T. is included in afl above prices.

Add minimum of 20p {except where stated)
for post & packing.

Our new edition Data Catalogue is now
available at 30p plus large 14p S.A.E.

Tel: 01-669 6700

TRAIN for SUCCESS

Start training today and make sure you are
qualified to take advantage of the many oppor-
tunities open to the trained person. |CS can
further your technical knowledge and provide
the specialist training so essential to success.

ICS, the world’s most experienced home study
college, has helped thousands of ambitious men
to move up into higher paid jobs — they can do
the same for you.

Fill in the coupon below and find out how!

There is a wide range of courses to choose
from, including:

CITY & GUILDS CERTIFICATES
Telecommunications Technicians’
Radio TV Electronics Technicians®
Electrical Installations Technicians’
Electrical Installation Work

Radio Amateurs’

MPT Radio Communications Cert.
EXAMINATION STUDENTS —
GUARANTEED COACHING
UNTIL SUCCESSFUL

COLOUR TV SERVICING
Technicians trained in TV Servicing are in constant demand. Learn all
the techniques you need to service Colour and Mono TV sets through
new home study course approved by leading manufacturer.

TECHNICAL TRAINING

ICS offer a wide choice of non-exam

courses designed to equip you for a better

job in your particular branch of

electronics, including:

Electronic Engineering & Maintenance

Computer Engineering/Programming

Radio, TV & Audio Engineering &
Servicing

Electrical Engineering, Installations &
Contracting

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS

................................................... Oceupation ....ccceevierieenanns

Accredited

TELEVISION ELECTRONIC
DISTRIBUTION (SPARES) LTD.

412a Hanworth Road, Hounslow, Middiesex
Telephone: 01-572 4668

PANEL
REPAIR/EXCHANGE
SERVICE

THORN 2000 Series, 3000/3500 Series,
8000/8500 Series.

GEC Solid State 2110 Series.
PHILIPS G8
RBM A802/823

VERY COMPETITIVE PRICES. 3 MONTHS’ WAR-
RANTY FROM DATE OF OUR INVOICE. SINGLE
AND BULK PRICES ON APPLICATION. 48 HOUR
SERVICE WHEREVER POSSIBLE. ALSO VERY
COMPREHENSIVE RANGE OF MULLARD TV
COMPONENTS, INTEGRATED CIRCUITS, TRAN-
SISTORS, DIODES, THYRISTORS, TRIPLERS.
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by CACC Imematlonal Correspondence Schools, I
Dept 801G .Intertext House, LONDON
Member of ABCC SW8 4UJ or phone 01-622 9911 (all hours)l

CATALOGUE AVAILABLE ON REQUEST.

TELEVISION JUNE 1877




TRANSISTORS, ETC. Type  Price(f) | Type  Price (£} | Type Price (€] | Type  Price(f) | Type  Price(f) | Type Price (£) | Type Price [£) | Type Price (£)
Type  Price(f) | Type  Price(f) | BC159° 10.14 | BC301 0.35 | BD136 0.46 | BDY20 1.07 | BF259 0.61 [BRY55 10.48 | OCa2 0.55 [.2N1893  0.40
AC107 0.48 | AF149 0.45 | BC160 0.78 | 8C303 0.60 | BD137 0.48 | BF115 0.30 | BF262 0.64 |BRY56 10.44 | OCaa 0.34 | 2N2102  0.51
AC117 0.38 | AF178 0.75 | BC161 0.80 | BC307A &8 BD138 0.52 | gF117 0.45 | BF263 0.62 | BT106 1.50 | OC45 0.32 | 2N2221A 0.50
AC126 0.36 AF179 0.78 | 8C1678 10.15 10.17 BD139 0.55 | BF120 0.5 | BF270 0.47 | BT109 1.99 | oC71 0.73 2N2222A- 0.52
AC127 0.40 AF180 0.75 | BC1688 10.14 | BC308B & A10.17 BD140 0.59 | gF121 0.85| BF271 0.52 {BT116 1.45 | '0C72 0.73 | 2N2369A° 0.44
AC128 0.35 AF181 0.72 { BC169C 10.15 | BC309° 10.17 BD144 2.24 | BF123 0.58 | BF273 t0.33 {BT119 5.18 | 'OC81 0.53 | 2N2484 0.55
AC128K 0.35 AF186 0.99 | BC170°*  t0.15 | BC317*  10.22 BD145 0.75 | BF125 0.55| BF274 10.34 | BU102 2.85 {/0C81D 0.57 | 2N2646 0.75
AC141 0.35 AF202 0.27 | BC171* 10.15 | BC318C 10.23 BD157 0.51 | BF127 0.68 | BF333 0.67 | BU10S 1.95 {!0C139 0.76 2N2696. 1.30
AC141K  0.40 | AF239 0.60 | BC172* 10.14 | BC319C 10.26 | BD160 1.65 [ BF137F  0.78 | BF336 0.43 | BU105/02 1.95 ['0C140 0.80 | 2N2904*  0.42
AC142 0.34 | AF240 1.40 | BC173* 10.22 | BC320  10.28 | BD163 0.67 | 8F152  10.19 | BF337 0.46 |BU108 3.15 | oc170 0.34 | 2N2905° 0.33
AC142K 0.39 AF279S 0.91 BC174A & B BC322 t0.24 | BD177 0.58 | BF157 0.32 | BF338 0.58 | BU126 2.18 | OC171 0.34 | 2N2926G 10.15
AC151 0.31 | AL100 1.10 10.26 | BC323 0.68 | BD178 0.59 | BF158 10.25 | BF355 0.52 | BU133 1.77 | ON236A 0.72 | 2N29260 10.14
AC152 0.34 AL103 1.13 | BC176 0.22 | BC327 10.23 8D181 1.04 | BF159 10.27 | BF362 10.62 | BU204 2.02 | R20088 2.25 | 2N2926Y 10.14
AC153 0.42 AU103 2.10 | BC177* 0.20 | BC328 10.23 { BD182 0.90 | BF160 10.22 | BF363 10.62 | BU20S 2.24 | R20108B 2.65 | 2N2955 1.12
AC153K  0.43 | AU107 1.90 | BC17B*  0.22 | BC337 10.24 | BD183 1.18 | BF161 0.45 | BF457 0.68 | BU206 2.97 | TIC44 10.29 | 2N3053 o.::
AC154 0.31 | AU110 1.80 | BC179* 0.2B | BC338 10.19 | BD184 1.43 | 8F162 10.65 | BF458 0.84 | BU208 3.15 | TIC46 t0.44 | 2N3054 0.
AC176 042 | AU113 2.40 | BC182* 10.14 | BC347A* 10.17 | 8D187 0.61 | BF163  10.65 | BF459 0.91 | 8uy77 2.50 | TIP29A = 0.49 2N303§ g.7g
AC178 0.42 BC107° 0.16 | BC182L* 10.14 | BC348A & B BD1B8 0.65 | BF164 10.95 | BF594 10.16 | BUY7B 2.65 | TIP30A 0.58 §N370 1 .:8
AC179 0.48 BC108* 0.15 | BC183* 10.14 t0.17 | BD189 0.71 | BF166 0.38 | BF596 10.17 | BUY79 2.85 | TIP31A 0.62 N3; i Io.w
AC1B7 0.42 | BC109*  0.17 | BC183L* 10.14 | BC349A & B BD20% 1.15 | BF167 0.52| BF597  10.17 | D4ON1 0.64 | TIP32A  0.67 223 (7) ?-85
AC187K 0.45 BC113 t0.16 | BC184* 10.14 10.17 | BD202 1.50 | BF173 0.30 | BFR39 0.33 | E1222 0.47 | TIP33A 0.99 §N3;7; 1.92
AC188 0.42 BC114 10.20 | BC184L* 10.14 | BC350A* 10.20 | BD222 0.78 | BF177 0.36 | 8FR40 0.29 | E5024 t0.19 | TIP34A 1.73 3 3 2 2.90
AC188K 0.42 BC115 10.21 | BC186 0.25 | BC351A* 10.18 | BD225 0.91 | BF178 0.38 | BFR41 0.26 | GET872 0.46 | TIP41A 0.80 N377 .3
AC193K 0.48 BC116* t0.21 BC1B7 0.27 | BC352A* 10.18 BD232 2.20 | BF179 0.42 | BFR60 0.35 MC140 1t0.36 | TIP42A 0.91 | 2N3B19  10.] ;
AC194K  0.52 | BC117  10.20 | BC192 0.56 | BC360 0.24 | BD233 0.52 | BF180 0.36 | BFR61 0.29 | MJE340 0.68 | TIP2955 1.78 | 2N3B66 1.7
ACY17 0.50 | BC118  10.17 | BC207* 10.14 | BC377 0.22 | BD234 0.75 | BF181 0.35 | BFR62 0.28 | MJE341 0.72 | TIP3055 0.67 | 2N3904 10.24
ACY19 0.40 | 8C119 0.32 | BC208  10.12 | BC441 0.59 { BD235 0.69 | BF182 0.44.| BFR79 0.36 | MJE370  0.74 | TIS43 10.38 | 2N3905 10.26
ACY28 0.35 | BC125* 10.22 | BC212* 10.17 | BC461 0.78 | BD236 0.62 | BF183 0.52 | BFRBO 0.32 | MJE371  0.79 | TIS73 11.36 | 2N4032  0.57
ACY39 0.78 | BC126  10.24 | BC212L* 10.17 | BC477 0.20 | BD237 0.69 | BF184 0.31 | BFR81 0.28 | MJE520  0.85 | TIS90 10.23 | 2N4036  0.60
AD140 0.68 | BC132  10.17 | 8C213* 10.16 | BC478 0.19 | BD238 0.70 | BF185 0.28 | BFT4) 0.48 |'MJES21  0.95 | Tis91 10.25 | 2N4058 10.18
AD142 0.69 | BC134  10.20 | BC213L* 10.16 | BC479 0.19 | BD253 2.58 | BF194* 10.12 | BFT43 0.55 | MJE2955 1.20 | ZTX108 10.13 | 2N4291 fo.g
AD143 0.71 | BC135  10.19 | BC214* 10.17 | BC547* .10.13 | BD410 1.65 | BF195° 10.11 | BFW11 0.66 | MJE3000 1.95 | ZTX109 10.14 | 2N4392 2.
AD149 0.86 | BC136  10.20 | BC214L* 10.17 | BC548* 10.12 | BD437 0.98 | BF196  10.14 | BFW30  2.17 | MJE3055 0.78 | ZTX213 10.21 | 2N4902 5411)
AD161 0.65 BC137 10.20 | BC237* 10.16 | BC549* 10.15 | BD438 1.17 | BF197 10.15 | BFW59 10.19 | MPF102 10.40 | ZTX300 10.16 | 2N4921 .62
AD162 0.70 BC138 10.30 | BC238* 1t0.15 | BC550 1t0.15 | BD517 0.41 | BF198 10.29 | BFWE0  10.20 MPS6566 10.31 | ZTX304 10.24 | 2N5060 to.is
AF114 0.35 | BC140 0.90 | BC239C 10.23 | BC556 10.18 | BD518 0.43 | BF199  10.29 | BFW90  0.28 | MPSAO5 1{0.47 | ZTX500 10.17 | 2N5294  O. B
AF115 0.35 | BC141 0.95 | BC251A& B BC557* 10.14 | BD519 0.88 | BF200 0.65 | BFX29 0.33 | MPSAQ6 10.48 | ZTX502 10.19 | 2N5296 0.6
AF116 0.41 BC142 0.29 10.27 | BC558* 10.13 ' BD520 0.88 | gF218 0.42 | BFX84 0.30 MPSAS5 10.50 | ZTX504 10.30 | 2N5496 1.05
AF117 0.32 BC143 0.33 | BC252A* 10.25 | BC559* 10.15 | BD599 0.87 | BF224) t0.20 | BFY18 0.53 | MPSA56 10.53 | 2N696 0.30 | 2N6178 0.71
AF118 0.98 | BC147° 10.12 | BC2538 10.38 | BD115 0.93 | BD60O 0.92 | BF240  10.32 | BFY50 0.33 | MPSUO5 0.66 | 2N697 0.36 | 2N6180  0.92
AF121 0.50 | BC148° 10.11 | BC261A 0.28 | BD123 0.98 | BDX14 1.02 | BF241  10.31 | BFYSt 0.31 | MPSUO6 0.76 | 2N706 0.16 | 2SC643A 1.36
AF124 0.38 | BC149° 10.13 | BC262A* 0.26 | BD124 0.88 | BDX18 1.55 ) BF244  10.37 | BFY52 0.30 | MPSUS5 1.26 | 2N708 0.35 | 25C1172Y 2.80
AF125 0.38 | BC152  10.25 | BC263B  0.27 | BD130¥ 1.56 | BDX32 2.75 | BF2458  10.68 | BFY90 1.37 | MPSU56 1.32 | 2N914 0.21 | 25D234 0.89
AF126 036 | BC153  10.20 | BC267 0.16 | BD131 0.49 | BDX64A  1.89 | BF255  10.58 | BLYI5A  1.09 | 0C26 0.90 | 2N916 024 | 40361 0.48
AF127 0.45 | BC154  10.20 | BC268C 0.14 | BD132 0.54 | BDX65A  1.69 | BF256L* 10.49 | BR101 0.47 | OC28 1.19 | 2N1164  3.60 | 40362 0.50
AF139 0.48 | BCi57* 1t0.13 | BC294  10.37 | BD133 0.51 | BDY16A 0.43 | BF257 0.49 | BRC4443 0.76 | OC35 0.93 | 2N1304 0.55 40595 0.89
AF147 0.52 | BC158° t0.12 | BC300 0.60 | BD135 0.42 | BDY18 1.55 | BF258 0.53 | BRY39 0.48 | OC36 0.88 | 2N1711  0.45
= Alternative gain versions

EINEAR 1Cls Type Rl Type prcals) fiDIODES . iee etz fgé\l"?\:/ ;?I;(s)lgEfOJGV 12p each :.EI’!S’;?‘TF?':‘S( 5%t ea | available on items marked *
Type  Price(£) | SC503P ° 0.95 | TAA960 11.35 | Type  Price(£) | BY206 0.31 1/1.3W plastic 3.3-180V  20p each | §w 5.6 0-330K 0 (£12) 1.5p " COLOUR BAR
BRC1330 10.93 |SC9504P 0.97 | TAD100 12.66 | AA113 0.17 | BY238 0.25 1:5W flange 4.7-75V 85peach | 1w 100-10M 0 {£24) 3p| GENERATORS
O a2 [Siaash syl SEalacs roos § AAVIY o 2MS|lBxXxio BV oo deaiensisy  aepemh iw 10MIOMRIEZ] . o] Cataeer OMBIRE/CE: VHIY
ol 2 a2 SEAS 2 2.52 | TBA120S 10.99 | AAZ13 9:30 | [ESYiha - (0% 20W stud 7.5-75V 74p each 2W 10 Q-10M Q (E6) 5p { UHF gives standard 8 band
CA3014  1.80 |SL450 5.10 | TBA240A 13.98 | AY102 1.85 | FSY41A  0.51 75W stud 7.5-75V £5.60 cach | Wirewound (5%) colour [Bays "o Iveriably
CA3018 1.06 | SL901B t4.10 | TBA281 12.07 | BA10O 0.24 | ITT44 0.08 - 1 0.22 0-270 0 17p tuning + front panel on/off
CA3020 1.86 (SL9178 t5.50 | TBA395 12.58 | BA102 0.25 (AILTZL0, 063,y VDRSIETC. VALVES AW 1.00.10k0 18p | switch sync  trigger
CA3028A 1.06 | SN72440N10.96 | TBA396 12.40 | BA104 0.19 | ITT827 0.80 | Type  Price(£) | 1,00 price(g) S Toask 19p | Output + blank raster + red
CA30288 1.26 | SN76001N11.45 | TBA480Q 11.84 | BAT10  0.80 | (TT921 0.12 | E295Z2 DY86/87 1064 |11w 10022k 20p | 7aster + crosshatch + grey
CA3045  1.35 | SN76003N 2.24 | TBAS00 11.99 { BA111 0.70 | 1ITT922  0.12 701 10.21 | Aveo2 1054 G TolaaonG 2ap | scale step wedge + colour
CA3046  1.02 | SN76013N 1.50 | TBAS00Q 12.00 | BA112 0.85 | 1TT923 0.18 /02 10.21 | £ccar 1054 SFECIALOrens B e it e T
LM309K  1.98 | SN76013ND1.25) TBA510 11.99 | BA115  0.15 | ITT1075 0.15 | E298CD EF80 toiss S0 e als wire. | PBttem + centre dot.
MC1307P t1.32 | SN76023N 1.50 | TBA520Q 12.98 | BA121 0.85 | ITT2001  0.12 /A258 10.20 | fciaa 1070 . cs‘;xoc;[ryne;;rys as wire £148.05
MC1310P 12.94 | SN76023ND TBA530 11.98 | BA129 0.39 | ITT2002  0.13 | E298ED EF184  10.70 ;n e y ‘pehacDP‘ST  m o
MC1312P 2.20 1.25 | TBA530Q 12.50 | BA145 0.19 | ITT2003 0.25 /A258 1018 | guan 10.94 }'wtarv mains swmjUST S A Rl A
MC1314P 3.85 | SN76033N 2.24 | TBAS40 t3.21 | BA148 0.19 | oat0 0.37 /A260 1018 | g 34 1108 | var contacts P e LR
MC1315P 4.15 | SN76110N 12.30 | TBA540Q 13.20 | BA154 0.19 | 0A47 0.15 /A262 1018 | pecga 065 e:ﬁﬂ 4 - DX-?n R e
MC1327P 11.86 | SN76226N 13.15 | TBA550Q 14.10 | BA155 0.19 | 0A81 0.17 /A265 1018 | pecge  +079 tuning meter, "_.u o %n ML s
MC1327PQ SN76227N 11.85 | TBAS60C 13.13 | BA156 0.15 | 0A90 0.10 /P268 1018 | pCcgg  1o.74 | MOvEment, centre “null” - et egmsozz/m'

11.88 | SN76502N 10.92 | TBA560CQt3.22 | BA157 0.25 | 0A91 0.12 | €298ZZ PCCi89 t0.94 | Standardsize. st Tve) A
MC1330P 10.93 | SN76530P 11.85| TBA570 11.29 | BA158  0.28 | DA200  0.10 /05 10.20 | pcEgy  10.65 LA REAL BARGAIN AT $£2.00. -
MC1350P 10.85 | SN76533N 11.20 | TBA641AX12 BA201 0.13 | 0A202 0.13 /06 1018 | pcrgs  10.74 P.& P.: UK: £0.12 per order. Ovarsaas: At cost.
MC1351P 10.90 | SN76544N 11.85 255 | BAX13  0.08 | S2M1 038 | E299D0/P116- | pCEa00 1116 | Please add VAT at 8%, and 123% on items merked 1
MC1352P 10.90 | SN76660N 10.60 | TBA673 12.19 | BAX16 0.10 | S6M1 0.49 P354 all 10.17 PCF801 t0.74 This advertisement shows only part of our range. Qur
MC1353P 0.92 | SN76666N 10.90 | TBA700 12.50 -{ BAY72  0.18 | TV20 2.25 | E299DH PCE8O2  10.79 lists show 7400 series, op. amps., scr's etc., hardware,
MC135SP 115 | TA7073P 13.51 | TBA720AQr2.38 | BB10AB  0.52 (IN914  0.07 [ /P230 Y072 | olisy” 10,65 | capecitors, special tw. ferme mrd many more tran-
MC1357P 1.42 | TAA300 11.84 | TBA720Q 12.39 8818:8 0.52 |N91g - 0.09 233222525;4 1089 | PCLB3 1074 sistors, diodes. ic’s & valves.
MC1358P 11.80 | TAA320  0.94 | TBA750A 12.07 | B8105G 0.45 | IN1184  1.10 - PCLB4  10.65 X ;
MC1358PQ TAA350A 11.96 | TBA750Q 12.07 | BB110B  0.45 | IN1185  1.30 | VAIOI5S 10.78 | plipe 1974 Giro A/C 23532 4000 A/C facilities available.

11.85 |TAA435 10.85 | TBABOO® 2.40 | BR10O 0.40 | IN4OO1  0.05 | VA1026 10.64 | pcig0s5/85:0.74
MC1458G 0.98 (TAA450 13.39 | TBABIOAS 1.95  BY100  0.35 | IN4OO2  0.06 | VA1033/34/38/ | o 0o8/®%10-78 EAST c 0 R N WA L L
MC1496L 0.88 |TAAS50 10.60 | TBA320Q 13.68 | BY103 0.35 { IN4CO3  0.07 39/40/53 PFL200  10.94
MC3051P 0.58 |TAA570 12.30 [ TBA940 11.95 | BY118  1.10 | IN40O4  0.08 allit0:17 4 bigg 11.08
MFC40008 0.85 | TAA611A 1.70 | TBA950 t1.95 | BY126  0.16 | IN40O5  0.09 | VA1055s/565/ PL81 10.94 c 0 M P 0 N E N Ts
MFC4060A 0.98 [TAA6118 1.85 | TBA990 12.90 gv:g; g.;g |Nao% 3.14 S5lGTa on Wiiclaa 10.79
MFC6040 1.11 | TAA621AX12.43 | TBA990Q 13.35 | BY 4 ING1 .06 ’ PL504  11.05
MICTP 1258 | TAA630Q 3.91 | TCA270A 1355 | BYIA0 140 | iNaasg 0.0 | VAIO74 1047 | IE38 30 CALLINGTON - CORNWALL
ML231  14.60 | TAA630S 4.18 | TCA270CQt3.55 | BY164 0.55 | INS400  0.15 | (uuoae 1079 PL509  11.80 7
ML232 1460 | TAAGSTB 175 | TCA270Q 13.55 | BY176  1.68 | INsao1 017 | vAI0S6 107 | Do (10 PL17 8P
NE555 0.72 | TAA700 13.90 | TCAB00 5.55 | BY179 0.60 | 1544 0.07 8l t0.19 | PY81/800
SAS560A 12.01 | TAAB40 12.38 | TDA440 t3.70 | BY182 1.14 | 15920 0.09 | va1104 +10.44 10.58 TEL: STOKE CLIMSLAND (05797) 439
SAS570 12.01 | TAAB61A 0.95 | ZN414  11.45 | BY199 0.29 | 1921 0.12 | vAB650 11.20- | PY500A 11416 {OFFICE OPEN 9.30-5.00 Mon-Fri)

REBUILT COLOUR TUBES

ALL SIZES AVAILABLE

Full range of rebuilt mono tubes available,
Standard, Rimband and Twin Panel.

* Complete new gun fitted to every tube.
* 12 months’ guarantee.

* 18 years’ experience in tube rebuilding.
* Trade enquiries welcomed.

N.G.T. ELECTRONICS LTD.
20, Southbridge Road, Croydon, Surrey
Telephone: 01-681 7848/9

COLOUR T.V. SPARES - FAST SERVICE

DECCA BRADFORD 10, 30 and 80 series. All parts supplied. LOPT
£9.50. 17/1830 dropper 96p. 4 butt cont unit £6. 6 butt £8. 3R9 15w
45p. Cut-out £1.38. Focus £3.10. Fusibles 58p. Vol/sw £1.20. width,
hgt 50p ea. 400/400 can £4.75. Tripler £8.90. .22 boost 46p. IC1 £2.
1C2 £2.20. Convg pots 40p. Line osc coil 90p. mains trans £6. 2020
LOPT £6.90. Mono dropper £1.95.

THORN 3000, Tripler £9.90. PSU dropper £1.25. 1000 mfd £1.15.
200 mfd 68p. 175/100/100 £3.40. Focus £3.50. Cut-out £1.38. Video
TF pk £2.15. R2010 £2.70. £1222 90p. IR5 7w 28p. 8500 tripler
£8.50. 1500 dropper £1.25. EHT tray £3.95. BAIRD 700/710 some
ex-equip parts.

These are just a few examples.
Send 13p stamps for catalogue and price list (free with an order)
Prices include VAT (123%) & delivery.
Orders under £2, add 25p for P&P.

BOTTOMLEY’S Television.
11 Leeds Road, Hipperhoime, HALIFAX
Phone Hx{0422) 202979.
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BRIARWOOD TELEVISION LTD.

NOW AVAI LAB LE Type Price (£)
EX-RENTAL MONO AND|  VvALvES

LEGRAMS MILLS, SUMMERVILLE ROAD, BRADFORD, gl oo £y e bve7 ~ 0.40
WEST YORKSHIRE BD7 1NS. TEL (0274) 22046. FOR SALE Eccer 042
EF8C 0.40

EF183 0.50

Type Price(f) Type Price(£) Type Price (£} Type Price(f) Type Price (€] Type Price (£} Type Price (£} Type Price (£) EF184 0.50

AC107 0.20 AF106 0.42 BC138 0.7 BC213L 0.13 BDY60 0.80 BF222 0.12 0C24  1.30 SN76013N

iC’s EHSO 0.60

AC113 017 | AF114 022 | BC139 023 | BC214L 0.13 | BF115 0.23 | BF221 021 | 0C25 0.45 e Pgas 0.70
AC11s 0417 | AF115 022 | BC140 025 | BC248 0.31 | BF121 .0.30 | BF256 037 | 0C26 040 | guzanianp ”:ngg g-;g
AC117 024 | AF116 022 | BC141 024 | BC281 017 | BF154 0.14 | BF258 042 | 0C28  0.60 150 § Do dhhoiae
AC125 020 | AF117 022 | BC142 024 | BC262 0.20 | BFI58 0.20 | BF259 047 | OC35 045 | g z600an1'50 | pCFSO  0.50
AC1286 020 | AF118 043 | BC143 023 | BC263B 0.20 | BF159 020 | BF260 0.24 | OC36 0.58 E :

AC127 022 | AF121 043 | BC147 010 | BC267 0.9 | BF160 0.9 | BF262 032 | 0C38 043 SN76023ND PCF86  0.58
AG128 020 | AF124 023 | BC148 010 | BC301 030 | BFI63 030 | BF263 025 | 0C42 045 1.20 | PCF801 0.60
AG131 013 | AF125 025 | 8C149 010 | BC302 030 | BF164 020 | BF271 0.8 | 0C44 0.8 5N75225°N1 . Egiggz g-gg

AC141  0.22 AF126 0.25 BC153 0.15 BC307A 0.12 BF167 0.21 BF273 0.17 0C45 0.18 TBA341 097 | PCLB4 0.55

AC141K 0.27 AF127 0.27 BC154 0.15 BC308A 0.12 BF173 0.23 BFX84 0.27 0C46 0.35

TBA520Q 1.75 | PCL86 0.60

AC142K 0.27 AF133 0.38 BC157 0.15 BC309 0.14 BF177 0.26 BFX85 0.26 0c70 0.22 TBAS30Q 1.55 | PCL805 0.60

AC151 0.7 AF151 0.24 BC158 0.14 BC547 0.11 BF178 0.33 BFX88 0.26 oc7 0.22
AC165 0.16 | AF170 0.29 BC158 0.14 BC548 0.1 BF179 0.29 BFY37 0.22 0C72 0.30
AC166 0.16 AF172  0.20 BC160 0.24 BC549 0.1 BF180 0.31 BFY51 0.25 0C74 0.35
AC168 0.17 AF178 0.55 BC161 0.24 BC557 0.1 BF181 0.29 BFY52 0.25 0C75 035
AC176 0.20 AF180 0.60 BC167 0.3 BD112 0.50 BF182 0.35 8FY53 0.27 0C76
AC186 0.16 AF181 0.44 BC168 0.13 BD113 0.65 BF183 0.33 BFY55 0.27 0c77
AC187 0.24 AF233 0.40 BC1638C 0.14 BD124 1.00 BF184 0.23 BHAQOO02 0C76

AC187K 0.28 BC107 0.14 BC171 0.3 BD131 0.39 BF185 0.23

TBA540Q 1.75 | PFL200 0.70
T8A560CQ 1.90 | PL36  0.85
TBAS70Q 1.75 | PL84  0.52
03z | TBABDO 1.2 | PL504 0.90
050 | TBABIO 150 | PL509  1.50
013 | TBA920Q 2.00 | PY8BB 052
020 | TBA9%0Q 1.85 | PY500A 1.00

1.90 0Cs81

AC188 021 | BC108 0414 | 8C172 043 | BOI32 0.39 | BF186 0.30 | BR100 0.32 | 0C810 0.4 TCA2708Q PYgo1 0.50
AC188K 0.28 | .BC108 014 | BC172 045 | BD133 0.39 | BF1s4 0.1 [ gsx20 0.23 | 0C82  0.20 AT oE
AD130 050 | B8C113 0412 | BC177 016 | BD135 035 | BF185 0.1 [ BSx20 0.23 | 0C820 0.3
AD140 0.60 BC114 0.12 | BC178 0.17 BD136 0.35 BF196 0.13 BSX76 0.23 0cs3  0.22 MONOCHROME
AD142 060 | BC115 0412 | BC179 047 | BD137 035 | BF197 0.3 | 8syss 036 | 0C84 028 | 950MK21400 2.26
AD143 0060 | BC116 044 | BCiS2L 041 | BD138 040 | BF199 0.7 | 8Ti06 1.0 | OC8B5 013 | 150018 19" stick 237
AD145 050 | BC117 014 | 8C183L 1.11 | BD139 040 | BF200 0.28 | BU105/04 0C123 0.20 | 150024" 5stick 2.48
AD143 0.60 BC119 0.27 BC184L 0.11 BD140 0:40 BF216 0.12 2.00 0C169 0.20 Single stick Thorn T.V.
AD161 080 | BC125 0415 | BC186 025 | BD222 0.40 | BF217 0.2 | Bui26 1.6s | 0C170 0.22 | 11.16K70Y 0.75
AD162 0850 | BC126 0415 | BC187 025 | BDX22 0.73 | BF218 0.12 | BU208 245 | OC\71 0.27
AD161 1.30 | BC136 0417 | BC203 013 | BDX32 1.90 | BF218 012 | 0C22 1.10 FAHLT. TRAVS.OOLGOR
AD162 1.30 | BC137 047 | BC212 043 | BOY18 075 | BF220 0.12 | 0C23  1.30 Pye 691,693 am
Decca (Large screen} 5.67
GEC C2110 5.77
ALL TRANSISTORS, I.C's OFFERED ARE NEW AND BRANDED. Plaisevadd 123 S Rcs 5.57
MANUFACTURED BY MULLARD, I .T.T., TEXAS, MOTOROLA, ETC. VAT to all items and e o7,
overseas at cost. orn 8000 242
7 ) Thorn 8500 273
P & P U.K.20p PER ORDER. OVERSEAS ALLOW FOR All' prices SUbjiCt to ﬁ'ET?KTB)/(’;AVZCSS :.gg
alteration without Philips 58 520 Series 5.96
PACKAGE AND POSTAGE. CASH WITH ALL ORDERS. notice. RRI (RBM) A823 6.09

EX-EQUIPMENT SPARES

MONO TUBES | MONO TUNERS | MONO LOPTS

'(tested) 6-button integrated all | All D/Standard Lopts
19"" R!mguard £3.50 | at (mono) £5.00 at £4.50 + £1 p.p.
23" Rimguard £4.50 | + £1 p.p. All S/Standard at

20" Rimguard £56.00 | U.H.F. P/Button £4.00 | £5.50 + £1 p.p.
24" Rimguard £6.50 | + £1 p.p.
+ £2.50 p.p. Rotary £2.50
+£1.00 p.p.

MONO PANELS COLOUR TUBES
i.e. Philips, Bush etc (tested)

£3.50 + £1 p.p. 19"

Please quote for 20" All available
complete new or = at different
S/hand chassis if 2 prices
required. 26"

{different prices) State tube number

ALL NEW AND SECOND HAND COLOUR TUNERS, COLOUR LOPTS
AND COLOUR PANELS AVAILABLE MOST OF THE TIME.

FOR THE ABOVE COLOUR PARTS STAMPED ADDRESSED ENVELOPE APPRECIATED.

MONO & COLOUR T.V's ALWAYS AVAILABLE FOR EXPORT TO ANY COUNTRY.

VALVES

All Mono valves supplied at 10p each + 10p p.p.
Many colour valves supplied. Please enquire for prices.

Self addressed envelope appreciated.

Many other spares i.e. Scancoils, Frame output, Transformers etc.
All miscellaneous spares available in large or small quantities.
Large stock of dual standard and S/Standard colour panels in stock

Please ring or write for quotations.

Please add 121% VAT to all items and overseas at cost. Cash with all orders.

BRIARWOOD TELEVISION LTD.

Legrams Mills, Summerville Road, Bradford, West Yorkshire BD7 1NS. Tel (0274) 22046.
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WHAT TO DO WITH TV-4

The Annan Committee’s report on the future of broadcasting in the UK has been
worth waiting for. Such a large, and unfortunately politically sensitive, subject
requiries time for the assessment and consideration of various alternatives and the
formulation of proposals for future action. So far as television is concerned of
course the main interest lies in what to do with the fourth channel — when we can
afford it, that is. Here the Committee has proposed a new organisation, the Open
Broadcasting Authority, to operate alongside the BBC and the IBA but, by being
given a different brief and method of obtaining programme material, to broaden
the scope of TV broadcasting. The idea seems to us to be excellent, despite the
loose ends that have been left — in particular the financial arrangements for the
new Authority.

The proposals that have emerged from the Committee are very similar in fact to
the views reported and commented upon in our January 1976 leader. We don’t
claim to have a unique crystal ball however: there have been leaks a plenty in the
national press and of course the evidence presented to the Committee received
wide publicity.

So far as TV broadcasting is concerned, the present arrangement of one ITV
channel and two BBC channels would remain largely as at present. The fourth
channel would be operated by the Open Broadcasting Authority, which would be
funded differently from the BBC and ITV and have different objectives. It would
not produce its own programmes but would act as a “publisher”, selecting and
commissioning programmes from outside sources. Its programmes would fall into
three main classes: educational material, programmes made by the ITV
companies including ITN (they are said to have plently of talent which doesn’t
find sufficient outlet in the present set up), and from a variety of independent
sources and producers. What better way could there be of going about trying to
provide a genuine alternative programme rather than one that merely competes
with the other three for as large a chunk of viewers as possible? The present three
channels have much too great a likeness to one another, It’s certainly not before
time to try a fresh approach, although the Committee recognises that it might not
be possible to get the OBA going before the 1980s, i.e. until the economic climate
is more favourable. Apart from the ghastly name Open Broadcasting Authority,
the main problem lies in arranging its financing. Suggestions here include a
mixture of direct grants for educational purposes, block advertising, sponsorship,
and if necessary a block grant from the government, possibly channelled via the
Arts Council. The use of diverse sources of finance should encourage
independence, though it could produce some fiendishly tricky problems — who
pays for what and so on.

Will the Authority come into existence? This of course is a political problem,
and the way things are at present leads one to have considerable doubt. The ITV
companies firmly believe that the fourth channel should be theirs, and they are a
very strong lobby with a great deal of political weight. Why shouldn’t they have
the fourth channel? Let’s first ask why they should want it so much. If they didn’t.
think they could make money out of it, they wouldn’t. Nothing inherently wrong
in that of course. But what would they do with it? There is a curious mechanism
that operates in commercial publishing and is very relevant here. What happens is
that a situation arises where there is more advertising than can be accommodated
within say the magazines covering a particular field. The only way of laying your
hands on it rather than turning it away is to start up a new magazine in order to
mop it up. So you then get the cart before the horse situation of a magazine being
concocted because advertising is there rather than because there is any genuine
need for it as a service to a particular readership. This is a sure way to the
publication of pap: uninspired material that simply aims never to offend. A fourth
ITV channel handed over to mop up extra advertising would be the saddest
possible solution to the problem of what to do with TV-4. But to try to prevent
this happening is likely to be a battle indeed.
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A FOOTHOLD IN EUROPE

The uproar over the suggestion that Hitachi might be going
to establish a colour TV set plant in the UK — now officially
denied by Hitachi’s UK subsidiary — nevertheless has
interesting implications. The news first broke when Lord
Thorneycroft, chairman of the Radio Industry Council,
wrote a letter of protest to the Industry Minister Eric Varley
expressing the industry’s “grave concern”. With the UK
colour TV setmaking capacity well over two million sets a
year and deliveries to the home market in 1976 barely in
excess of one and a half million sets, alarm is only to be
expected at any suggestion of a foreign multinational setting
up additional plant here. But what, you may ask, would be
the motive for Hitachi considering making such a move in
the present depressed conditions? One can only guess of
course, but several factors stand out.

The main markets for colour TV sets are the US, Japan
and Western Europe. The Japanese have already taken a
substantial ‘share of the US market, with a considerable
increase in 1976. As briefly reported last month, the US is
considering heavy tariff increases on imported sets in order
to avoid serious damage to its own domestic TV industry.
The proposed increases would take effect over a five year
period: the tariff during the first two years would be
increased from 5 to 25 per cent, with a further 15 per cent
increase over the next two years and a final 10 per cent
increase in the final year. Several Japanese TV
manufacturers — National Panasonic, Hitachi and Sony —
have their own plants in the US and would not therefore be
greatly affected. If the tariff increases, in what is the world’s
largest TV market, do come into effect however Japanese
setmakers will be looking hard elsewhere — and that means
Western Europe.

National Panasonic and Sony already have TV plants in
the UK. There are two good reasons why Hitachi should
consider following suit. First because the UK is a member
of the EEC. To have an EEC based plant would assure
Hitachi of continued access to the W. European market,
whose member states may well take a less liberal attitude to
imports in the event of an all out export drive by Japanese
setmakers. Secondly there is the fact that the UK has
become a low-cost centre for production. Several interesting
developments bear this out.

There is the announcement for example that the well
known importer of audio equipment and radio sets J.
Parkar (Binatone) has bought a UK factory which is
understood to be producing 1,000 music centres a week,
and has done so because British labour is now “much

398

cheaper than Japanese”. Then there is the fact that
Tandberg are extending their Haddington (near Edinburgh)
colour TV plant for exactly the same reason — because UK
labour costs are a lot less than Scandinavian costs.

Looked at this way a move by Hitachi to set up plant in
the UK despite the existing excess capacity makes sense. It
follows a tradition by international electronics firms to set
up plants in countries where labour costs are low. It was in
the late fifties that major US manufacturers started
establishing plants in Japan, and later Taiwan.
Subsequently the Japanese themselves started setting up
plants in Taiwan and Korea and firms from all over got
going in Singapore and Hong Kong. Within Europe, many
plants were set up in Portugal and Spain for precisely the
same reason.

It would be hasty in the present economic climate to
conclude that the UK faces a rosey future as a European
electronics manufacturing centre however. Whatever
thought Hitachi may have given to setting up a UK base
looks decidedly like an exercise in keeping their options
open. For the present the home UK colour TV market
remains shakey, with little likelihood of improvement over
the next twelve months. Last year both Rank and Pye made
multi-million pound losses on their colour TV set
operations. Exports — the traditional Japanese way of
dealing with this problem — remain the only likely way out,
but with excess plant in most countries there’s no great
scope for this and it’s not surprising that UK manufacturers
show alarm at the prospect of another major Japanese
setmaker setting up here.

UK setmakers now have the advantage of low labour
costs by international staridards — that after all is what the
whole exercise of heavily devaluing the pound last year
was all about. There is also another plus point (not before
time), the increasing success of UK TV setmakers in
achieving high reliability rates for their products. Thorn’s
service manager Ron Murphy, commenting on the closure
of Thorn’s Glasgow service depot and the staff reduction
from 400 to 300 over the last eighteen months at their main
Edmonton depot, due to the reduced demand for spares and
repairs, says “the fact that has contributed most to this fall
in service demand has been the Thorn 9000 chassis, which
is undoubtedly comparable to the best of Japanese sets for
quality and reliability”. We commented some months back
on Pye’s success with their 713, 731 and related solid-state
chassis. The failure rate that Philips have achieved with the
latest versions of their G8 chassis is now below 0-2 — one
service call every five years. Figures like these are precisely
what Japanese manufacturers have been renowned for, and

TELEVISION JUNE 1977




indicate that the latest generation of cool working, solid-
state colour chassis are setting new standards.

RUNNING OUT OF CHANNELS

The broadcasting authorities claim that the u.hf TV
service will be available to 99 per cent of the population of
the UK by 1979. Of the remaining 600,000 or so it’s
estimated that a further 200,000 living in identifiable groups
of 500-1,000 could be served by constructing some 270
more very low power transmitters. But the channels
available in the UK if co-channel interference is to be
avoided are rapidly running out — and there are still a
number of stations to be built in the programme up to 1979.
The authorities are pressing therefore for additional
channels to be made available for TV broadcasting. The
present upper limit to Band V is 854MHz, though
frequencies up to 960MHz can, under the present
international agreements, be used for TV broadcasting. At
present they are assigned to other purposes in the UK.
What the authorities want is a further group of four
channels above 854MHz in order to successfully complete
the programme they at present envisage. From the
reception point of view there is the problem that u.h.f.
tuners are not designed to operate above 8 54MHz, while to
produce modified receivers to meet the limited demand
would hardiy be economic. The IBA suggests that the only
practical solution would be the production of a converter
for use with existing sets. This would convert the new
channels to channels within the present frequency
allocation.

TRANSMITTER NEWS

The BBC’s Arfon (Gwynedd) BBC-Wales and BBC-2
transmitters are now operating at full power. The BBC
comment that viewers using the Ffestiniog and Llandecwy
relay stations will also notice an improvement in picture
quality.

The following relay stations are now in operation:
Glaisdale (N. Yorks) BBC-1 channel 40, ITV channel 43
(Tyne Tees Television), BBC-2 channel 46. Receiving aerial
group B.
Jedburgh (Roxburgh) ITV channel 41 (Border Television),
BBC-2 channel 44, BBC-Scotland channel 51. Receiving
aerial group B.
Laxey (Isle of Man) BBC-1 channel 58, ITV channel 61
(Border Television), BBC-2 channel 64. Receiving aerial
group C/D.
Peel (Isle of Man) BBC-1 channel 40, ITV channel 43
(Border Television), BBC-2 channel 46. Receiving aerial
group B.
Rhayader (Powys) ITV channel 23 (HTV Wales), BBC-2
channel 26, BBC-Wales channel 33. Receiving aerial
group A.

The above transmissions are all vertically polarised.

UK SATELLITE CHANNEL ALLOCATION

The World Administrative Radio Conference held in
Geneva earlier this year produced an agreement and plan
for direct satellite broadcasting services in Regions 1 and 2
(most of the world except for the Americas). The frequency
band concerned is Band VI (11.7-12-5GHz), which could
provide 40 television channels for direct to viewer
transmissions in Region 1 (roughly Europe, Africa and the
USSR). The agreed plan allocates to each country a
number of channels at one or more orbital positions — the
satellites would be at 22,300 miles above the Equator in
order to rotate in synchronism with the Earth. Each
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A prototype decoder panel designed by Mullard engineers,
using their latest three-i.c. circuit. The panel also features the
new compact Mullard chroma delay line.

channel would provide for an f.m. television transmission
with its accompanying sound. The UK’s allocation is five
channels at orbital position 31°W, and would enable the
entire country to receive good quality signals. Remember
that 31°W: it’s where your s.h.f. aerial will have to be
directed! It seems unlikely however that the UK’s allocation
will be used within the foreseeable future, since the
terrestrial service has been so extensively developed. At
present the agreement is to have a nominal life of fifteen
years from January 1st, 1979.

TELETEXT PROBLEM FOR ITV

So you’re sitting there watching your favourite ITV
programme on your new set equipped with its Teletext
decoder and the ads come on. Jangle, jangle, jangle. . .
What do you do? Traditionally, many people have made
the tea, let the cat out, etc. But you now have another
option, to switch over briefly to Teletext for the latest news
or whatever. Maybe this wasn’t foreseen, but the IBA now
comment that “a lot of thought is going into it”. . . .

NEW SETS

Philips have now announced the first model to be fitted with
their new colour chassis, the G11, which is based on the
Mullard 20AX in-line gun c.r.t. The model is the 660 and
uses the 22in. version of the tube. We plan to publish a
more detailed account of this interesting new chassis
shortly. It will eventually supersede the current G8 and G9
chassis.

Another first from Nordmende, this time an up-market
26in. colour set which has its own built-in TV games
facilities. Ten different games can be played, in colour, and
the two hand controls simply plug into sockets at the front
of the set. The modular chassis uses an in-line gun c.r.t. and
the set is known as the Spectra Teleplay. An electronic rifle
is available as an extra. The suggested retail price is in the
region £700-800.

DOMESTIC VTR DEAL SOUGHT

Matsushita (National Panasonic) are understood to be
engaged in negotiations with RCA in America and Philips
in Europe with a view to joint production of their new
VX2000 domestic videotape recorder. The VX2000 was
launched in June last year and Matsushita claim to have
sold 60,000 during 1976. Like Sony (see report last month)
Matsushita clearly consider that the domestic v.t.r. market
is about to take off.

399

R



ew Products

‘OWNERSHIP COST' CUT ON NEW SCOPE
RANGE

A new series of oscilloscopes, including a miniature
portable scope, has been introduced by Tektronix UK. The
T900 series includes five models: the T921 and T922 single
and dual-trace 15MHz instruments, the T923 and T935
dual-trace 35MHz oscilloscopes with single and dual
timebases, and the T912 10MHz dual-trace bistable storage
oscilloscope.

All models have an 8 x 10cm display and the
instruments measure 17-8 x 25.4 x 48.3cm and weigh
between 6-8 and 8-2kg. The four non-storage models
operate at 12kV e.h.t. with a p.d.a. c.r.t., providing the high
brightness required for low repetition rates and high sweep
speeds. The storage oscilloscope has a stored writing speed
up to 250cm/ms. Prices range from £500 to £1,000
excluding VAT.

The new portable oscilloscope from Telequipment is an
extremely compact dual-trace model. The D34 has a
2mV/div maximum sensitivity right up to its 15MHz
bandwidth capability. Sweep speed extends to 0-2us per
division and the observation of very fast leading edges is
made easier by a built-in vertical signal delay. A x5
magnifier operates on all horizontal sweep ranges and
increases the maximum sweep speed to 40ns/div. Accuracy
is +5% on both voltage and time ranges. It incorporates full
triggering facilities including a.c. and TV modes, with
automatic selection of field or frame triggering, and an auto
free-run facility to provide trace visibility even when there is
no signal present. There is a fully variable triggering control
which operates over 8 vertical divisions on all waveforms.
The dual-trace vertical system provides completely
automatic selection of either chopped or alternate modes
depending on the sweep speed setting.

Complete with its internal rechargeable batteries and a
built-in trickle charger, the D34 weighs only 121b.

For further information contact Tektronix UK Ltd., PO
Box 69, Beaverton House, Harpenden, Herts. Tel: 058 27
63141.

e ——

The Teleuipment D34 is one of five new models in the
Tektronix range.
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LOW-COST LINE SELECTOR

Matthey have introduced a low-cost TV line selector, Model
2506, which enables any line of the TV waveform to be
selected and fed to an oscilloscope for display. More
details are available from: Matthey Printed Products Ltd.,
William Clowes Street, Burslem, Stoke-on-Trent, Staffs.
ST6 3AT. Tel: 0782 85631.

The new Matthey TV line selector, model 2506.

NEW RANGE OF ITALIAN INSTRUMENTS
AVAILABLE IN THE UNITED KINGDOM

Advid Electronics have been appointed the British agents
for the complete range of television service equipment
manufactured by the Italian Company Start-Unaohm. Only
a few of the many items in the Unaohm range have
previously been available in the United Kingdom, but most
of the 57 units in the range are now being held in stock. The
range includes scopes, colour bar generators, field strength
meters, signal generators and general purpose multimeters.
A brochure giving further details may be obtained from
Advid Electronics, 30 Baker Street, London W1M 2DS.

COMPACT SIGNAL INJECTOR

The Puntac “Usijet” isa small, light universal signal
injector in the form of a pen. It consists of two signal
generators, one operating at a.f. and the other at r.f. The
waveform from a blocking oscillator circuit produces a
signal with a wide range of harmonics up to 500MHz. The
fundamental frequencies are 100Hz and 500kHz, with an
output voltage of 20V peak-to-peak. The maximum per-
missible voltage at the probe tip is 500V d.c. The unit
is powered by a self-contained 1-5V cell and the current
consumption is 25mA.
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so“:* NEWNES C(OLOUR TELEVISION

SERVICING MANUAL coon 5o ,

VOLUME 3: This volume deals with the servicing of important solid-state chassis and models {aunched in 1974
and 1975 and reflects several trends; one being towards the all solid-state design and another the introduction of

thyristor power supplies as exemplified in the Thorn 9000 chassis.

CONTENTS: RBM Z179 Chassis. Hitachi CSP-680 Receiver. ITT CVC8 Chassis. B & O Beovision 4000 and 5000
Receiver. Decca Solid State 40 Series Receiver. Thorn 9000 Series Chassis. Philips G9 Chassis. Appendix ! Intine
Picture Tubes. Appendix 2 Picture Tube Faults. Appendix 3 Component Symbols and Fuse Ratings. Appendix 4
Quick Vision Picture Tubes, Appendix 5 UHF Aerial Evaluation, General Index. Index to Models.

November 1976 240 pages 252 x 192mm 0408 00240 9 £7.80

Vol 1: 1973 240 pages 252 x 192mm 0 408 000899 £6.40 Vol 2: 1975 240 pages 252 x 192mm 0 408 00134 8 £6.40
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COMING APRIL — RADIO, TV & AUDIO TECHNICAL REFERENCE BOOK S W Amos

in the RADIO, TELEVISION AND AUDIO TECHNICAL REFERENCE BOOK he has had the assistance of 31 contributors,
each a specialist in his subject. In consequence, the book is a comprehensive and definitive source of information that will be
invaluable to the technical assistant, the technical operator, the service man and the amateur radio or audio enthusiast,
Mathematical presentation has been kept to a minimum and the book gives an essentially practical account of modern develop-
ments in radio, audio and television,

April 1977 1,152 pages approximately 222 x 141mm 0 408 00259 X £27.00

Order now direct from your bookseller or, in case of difficulty, from
NEWNES-BUTTERWORTHS, Borough Green, Sevenoaks, Kent TN15 8PH

VG, ‘ | TBA480Q 200p | BFR88  40p | 2N29260YG
TTLs by TEXAS ;:}8; ggg 2:0%05 |czs1 OP AMPS TBAS70 1455 | BFksS30 390 o (\{’?aLIiA)GIE' RiGULATORS
7400 16p 74109 70p | 4999 2o TBA641B 300p | BFX84/85 30p | 2N3053 20p sticiikixe
74400 30p | 74110  BBp | 4002 oHE 11858 75p | TBABS1 275p | 8FX867/8 30p | 2N3054 54p
74LS00  32p | 74111  80p | 4998 1307 | 301A 30p | TBABOD 100p | BFYS0 ~ 18p | 2N3055 54p UAaiorrive Mo e
74500 48p | 74116  220p | 2007 2251 3130 190p | 18A810 125p | 8FYS)  16p | 2N34d2 151p 5V 7805 130p 5V 7905 200p
7401 18p 74118 30 p | 3140 1050 | 1BA820 100p | BFYS2 18p | 2N3702.3 14
P | 4009 67p | 3900 70 P 12V 7812 130p 12V 7912 200p
7402 18p 74120 95p | 4911 21 P | TDA2020 400p { BRY39 45p | 2N3704 5 14p 5 5 1 7
7403 18p 174121  32p | 4915  21B| 709 3% | zNa14 " 140p | BSX19/20 20p | 2N3706/7 14p IV STSISEISCA I5Ve 1815 “R200p
7404 24p 74122 53p | 4013 iy el 25p | ‘AC125  20p | BUTO5 175p | 2N37089 14p 18V 7818  150p 18V 7918  200p
74H04  40p 74123 73p Eo2B) || 747 JOp | AC126/7 20p | 8UI08  315p | 2N3733 320p 24V 7824 150p 24V 7924 200p
7405 250 (74125 7pp | 401¢  Ti0p | 748 40p | AC128'  20p | MJ2955 130p | 2N3819 27p ——
7406 a5p 74126  76p | 3918 200 AC141/2 20p | MJE340 45p | 2N3820 50p
7407 45p 174128  30p | 4013 1308 ————— AC176  20p  MJE2955130p | 2N3823 Bbap
7408 250 |74132  76p | 491 13%® | AC187/8 20p | MJE3055 87p | 2N3866 95p
7409 27p 74136 81p | 3019 545 | Linear ICs ACI187K  25p | MPF102/3 40p | 2N3904'5 22p
7410 18p (74121 85p | 4930 350 AC18BK  25p | MPF104/5 40p | 2N3906  22p
74H10  30p (74142  300p | 4033  100n | AY-1-0212 AD149  98p | MPSAO6 37p | 2N4060 12p D E co D E R
7411 28p |74145 30p | 4053 o0p 650p | AD161/2 39p | MPSA12 61p | 2N4123/4 22p
7412 28p | 74147  275p | 4052 756 | cA3oz8A AF114/5  22p | MPSASE 37p | 2N4125/6 22p . . .
7413 36p 174148 173p | 4958 13e 1120 | AF116/T  22p | MpSUOE 78p | 2N4401/3 34p (as being featured in current issue)
M [ s o o e s s WU o MR
p 4151 7 P p | OC28 79 p |
;2;3 ?gp s 923 285; 12;8 g:gggg 43 t ﬁ:;gg ﬁgp 0835/36 79; %nggge 65p SPEC'AL OFFER TO
P 74154 164 97p P OCN 25 N5 40p
;23; ggp 74155 975 :8%3 1%85 gﬁggggiésw gg}gg/g :gp R20088 2255 %ngss 40p CONSTRUCTORS AT
P 74156 97| P | R2010B 225 N6027 60
7423 360 {74137  96p | 4043  aon 50gp | BC10SIC 115 | T1p26a° 200 | 3NGJ07  Jon REDUCED PRICES -
7425 33p 74158 160p | 4043 100p LM318N 175p | BC147/8 9p | TiP29C 62p | 2N6247 200p
7427 0p | 74159 2200 |3045 1505 | LM380 1150 | BC149/C 10p | TIP30A  60p | IN6254 140p COMPLETE
O s U A SR AR i R
P 4161 120 p p| TIP31A 5
HEOmoAe uE 4R ewmdh e Bindt & e | SEMICONDUCTOR KIT
P 4163 120 p / p| TIP32A 63 1 97p isi
7420 18p 72162 1308 :822 :333 MC1358P195p | BC177/8 20p | TIP32C  85p | 3N187  200p Fomprlsmg Voltage Regulator ICs. TTLs, MOS ICs
gy g 7GR IS AR i | Melle M iR, ) Tema orp | dodelz s | [Ahe & ROMS Disdes Reciiers and Low Pro-
741 136 p p| TIP33A 124 10_65 file : i ified i =
7423 130p | 74167 3a0p | 4900 1298 | MC33a0P160p | BC184 14 | Tipaea saab | 40431 Casen | fi ,DPLI sorke‘s;"s” ‘éef‘”ces ag Soecified infihs'pro
;42151 130p 74170 250p | 4971 295 M{c(ﬁ)oosso;; gg%?; flisp TIP35C 290p ggggg 9(7),, ject). Please send SAE for details.
4 108p | 74173 160 NES04L 175p P { TIP36A 297 97p i .
7446 108p | 74178 1500 :8;% ggp NESSE b | 8C213 120 | Tip3ce 3o0b | 40873 795 First Grade Branded Products Only
7447 90p [74175 7 92p ]4082 59p | NE556  90p | BC214  16p | TIP41A  70p
Jaso  js5 |24125 1300 |aoe3 sy NEBSD 42%e | BCNT 27e i meaic e
41 i
743 18p |74180 1imp | 2210 1820 Ngses  200p | BCa78 320 | Tibase  aeh | Miscellaneov | MEMORY BOARD
7433 185 [7318) 32de lasie  1a0p | NESGE  200p | BCYIO  Z0p | TIP23Ss 7ep
p 418 88 p p | TISa3 40 vz 1 - - -
7460 200 (74185 144p | 4238  130° | $G3402N275p | BD115  S0p | 11993 3051[ S D”f’ ssp | 7-2102 2-74175 174157
;%g 3%” 74186  995p | 4553 5753 gtzgg@ ;ggp gg:g; 2(3» ZTX108  12p Bridge  40p 4-74177 1-7400 1 - Transistor
P |74190 1 ! : p p | ZTX300 16 !
7473 36 | 74191 Tadp | Sisote 5205 | BDII  Sp | ZTX00  Jop | 10000uF All devices by TEXAS INSTRUMENTS
P |74192 130p —— p p | IN697  25p | 16V Cap. 250 ; ; ;
7475 48p 74193 1302 i SL918A 760p ( BDI139  56p | 5NG69B  40p | mns’ofme' fg available as a kit for £20.20 inc.
7476 37p 74194 130p | MEMORY | SN72710N45p | BD14 60p | 2N706/8 22p 7808/12 130 el P .
7480 S4p {74195 104p | SN72733N | BOYSS 2250 | 2ngis 43p 2182 e 220:: Power Supply Unit Kit £19.00 inc.
7 108p 174196 130p | RAM P P 2N330 19 ; ; ;
;Agz 850 S 1303 2102-2 270p | SN76003N g::% g?p | 3NTI312 253 1apinSki  13p Input Logic Card Kit £14.25 inc.
4 95 3 3 275 o | i ; ; ) :
B D |osy SR RE 9700 | enonaiet | Belre e ) IN130e5 24p | 16pnSkl 14p | Above kits contain all the components listed
7485 130p | 74221  175p | pom SN76013N BF179  40p | 2N1613 22p in each article {except PCBs).
7486 36p (74251 151p (RO3-2513 175p | BE1BO  40p | oN1717  22p
7489 3a0p |74265  a7p a50p | SN76018275p | BF182  30p | 51 32p I
MO G (e e e | Svesy )\ siss ) TR o
p |74279 151 P p | 2N2219 22
7492 56 | 74385 2o%0 | 18000 | o\ 2e033n BF200  40p | Ns33S  23P VAT INCLUSIVE PRICES Add 20p P. & P.
7493 43p  |74290 162p % 275p | BF244  40p | 2N2369 15p | MAIL ORDER ONLY Govt.. Colleges orders accepted
7494 96p 74293 162p SN7660N 90p | BF257/8 36p | 2N2484 32p
e o 433 g |eomedeeee | HASS 230 g | 2vee, 22 TECHNOMATIC LIMITED
P 3365 1 # p 4/A
1, we |tes e |Tweos | SNl Sl | SUSCA 2
p 90 2 Mullard, etc. 3 p 06/A 24, .
74108 60p | 74393 243p | o€ TBA120  75p | BFR79/80 34p | 2N2526RB 9p |54 Sandhurst Road, London NW9. Telbxio22g00
TELEVISION JUNE 1977 401



DIGITAL MEASURING INSTRUMENTS FROM
DORAM

Doram Electronics has extended its range of con-
structional kits and the additions should be available from
May Ist. Two items of particular interest to Television
readers are a digital frequency meter kit and a digital multi-
meter Kkit.

The frequency meter features a four digit readout and
measures from 10Hz to 50MHz in three ranges with an ac-
curacy of +1Hz. The kit comes complete with case, power
supply- and full instructions and is priced at £54.50 plus
VAT at 8%.

The digital multimeter kit has a 34 digit LED display,
measures voltage from 100uV to 1000V either a.c. or d.c.,
current from 100uA to 2A, and resistance from 0-1% to
2MQ. Again, the kit comes complete with case, power
supply and full instructions and is priced at £54.50 plus 8%
VAT.

Further details may be obtained from the distributor
Doram Electronics Ltd., PO Box TR8, Wellington Indus-
trial Estate, Wellington Bridge, Leeds LS12 2UF. Tel:
Leeds (0532) 452548.

COMING NEXT MONTH ...
TV GAMES IN FULL COLOUR

You've seen many games projects in other journals
but the project in next month’s Television gives you
six TV games in full colour. The single p.c.b. makes
construction easy. Despite the simplicity there are
many novel features — see page 435 for further
details. Don't commit yourself to lesser projects till
you've seen ours!

The digital multimeter kit available from Doram, shown here
assembled. The order code is A6-347.

The Doram digital frequency meter shown assembled. The
order code for the kit is A6-361.

All Mono Lopts at the one price

£6.20 TRADE

Exce;’:t

BUSH MODELS TV53 to TV101.

EKCO MOODELS TC208 to TV417.

FERGUSON MODELS 305 to 438, 506 to 546.
FERRANTI MODELS 1084 to 1092.

E.J. PAPWORTH AND SON Ltd.,

TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our
RETURN OF POST MAIL ORDER SERVICE

£6.75 RETAIL (VAT. INCLUDED AT 124%)

HMV MODELS 1876 to 1878, 1890 to 1896, FR 20.

MURPHY MDOELS V280 to V330, V420, V440, 653X to 789 DIiL-FILLED.
REGENTONE MODELS 10-4 to 10-21, 1718, R2, R3, 191, 192,

RGD 519-621, 710, 711.

ALLAT£2.81 +60pP &P

All Lopts NEW and GUARANTEED for SIX MONTHS

80 MERTON HIGH ST., LONDON, S.W.19

Postage and Packing 60p

01-540 3955

402

TELEVISION JUNE 1977




MINIATURE SOLDERING IRON

The new S. & R. Brewster lightweight, slimline, miniature
soldering iron has a new bit securing method which
provides high efficiency heat flow and permits rapid
interchange from the standard 3mm bit to alternative 1.5,
4.5 and 6mm bits. All components are easily replaceable.
The iron costs £3.24 including VAT plus 20p for postage
and packing for orders of less than six. Spare bits are 38p
each. Further details are available from the manufacturers,
S. & R. Brewster Ltd., 86-88 Union Street, Plymouth PL1
3HG. Tel: 0752 65011.

S. & R. Brewster's miniature soldering iron.

ELECTRONIC MULTIMETER AND POWER
MULTIMETER

Alcon Instruments have introduced a new multimeter, the
Chinaglia VTVM 2002, which is particularly suited to
electronic servicing and similar applications. The wide 100°
mirror-scale moyement displays 21 ranges with an input
impedance of 22M® on d.c. and IMQ shunted by 30pF on
a.c. It can display d.c. volts, peak or r.m.s. a.c. volts, power
in dB and resistance in ohms. Accuracy is +2-5% on the
d.c. and resistance ranges and 3-5% on a.c. The frequency
range is 25Hz to 100kHz +1dB and can be extended to
250MHz by using an optional r.f. probe. The resistance
ranges are from 0-2Q to 100MQ and the unit is mains
powered. There is an optional high-voltage probe extending
the upper voltage range to 30kV. Price, complete with leads
and instructions, is £98.60 including VAT, postage and
packing. Alcon Instruments Ltd., 19 Mulberry Walk,
London SW3 6DZ. Tel: 01-352 1897.

o
2605

The 21-range Chinaglia multimeter, available from
Alcon Instruments.
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TWO NEWCOMERS FROM AVO

Two new pocket sized multimeters have been announced by
AVO. Model 71 is a 21-range instrument measuring, with
an accuracy of +2-5%, up to 1kV on both the a.c. and d.c.
ranges and current up to 1A d.c.. Resistances up to 20MQ
can be measured over three ranges, using the self-contained
batteries. The sensitivity is 20kQ/V d.c. and 1kQ/V a.c.,
and the instrument features a robust centre pole movement
and fuse protection.

The other newcomer is a model capable of measuring up
to 750V f.s.d. and up to 3A f.s.d. on both a.c. and d.c.
ranges. Resistances up to 20M% can be measured using the
self-contained batteries. Sensitivity is 20k®/V on d.c. and
2kQ/V on a.c. Accuracy is +2-5% on all d.c. voltage and
current ranges, and operation is maintained up to 75kHz.
The full mains voltage can be applied on any range for up to
10 seconds without damage. The instrument is priced at
£24.10 plus VAT and includes a set of leads and clips.
Optional accessories include a carrying case, a 30kV d.c.
probe and plug-in current shunts.

Further details may be obtained from AVO Ltd.,
Archcliffe Road, Dover, Kent CT17 9EN.

TWO DUAL-TRACE SCOPES FROM GOULD
ADVANCE

Gould Advance have introduced two more dual-trace
oscilloscopes. The 08260 15MHz oscilloscope uses a 10kV
high-brightness split-beam tube. The sensitivity is 5mV/cm
— 20V/cm, selected in a 1:2:5 sequence, and the use of a
fine-gain control gives a 2-5:1 increase in gain from the
switched calibrator position giving a maximum sensitivity
of 2mV/cm. Maximum speed is 50ns/cm, achieved by using
the x 10 expansion on the 0-5us/cm — 0-2s/cm timebase.
The tube display measures 10 x 8cm, with an illuminated
graticule.

The OS3000A is a dual-trace 40MHz oscilloscope with
sensitivity from 5mV/cm to 20V/cm and a x 5 facility
giving 1mV/cm between d.c. and 10MHz. Timebase speeds
can be as high as 20ns/cm. The 8 x 10cm rectangular-faced
crt. runs at 10kV with an illuminated graticule. P31
phosphor is standard, and P7 is optional. The instrument
weighs 12kg.

Further information is available from Gould Advance
Ltd., Roebuck Road, Hainault, Essex 1G6 3UE. Tel: 01-
500 1000.

The 156MHz 0S260 scope from Gould Advance.

403




When You Meet a

Stranger ...

DEALING with colour sets you’ve either sold or serviced
regularly is one thing. Dealing with a colour set you’ve not
seen before is a different kettle of fish altogether and
requires a different approach — particularly if it’s getting on
a bit. You might say it’s much the same thing as buying a
second-hand colour set, which is true except for the
economic factor. It’s one thing to buy a used set and go
through it from stem to stern to restore it, with loving
kindness, to its original condition — if nothing else in order
to obtain a good deal of job satisfaction from doing this.
When one is presented with a strange set purely as a quick
servicing job however, probably with a ceiling price of a few
pounds, a different problem emerges. It's one which has
given us pause for thought on many occasions, and no
doubt will, or has, you.

There are two viewpoints to consider. The set owner or
customer — if you’re not the owner — whose primary
considerations are to get the set back into working order as
quickly as possible and at the least possible cost. And
yours, if you’re the repairer, whose primary considerations
are to get the set working properly as quickly as possible
with no come backs and hopefully to show a small profit on
the deal. Unfortunately, meeting all these considerations is
only rarely possible, so some compromise has to be
reached. In reaching this compromise one has to consider a
couple more points.

If you succeed in pleasing the customer you will almost
certainly meet the set again. Therefore the initial repair
should be carried out bearing in mind that it is going to be
your baby from now on. But do you want this particular
baby?

If you do it may be as well to suffer some initial loss of

time and money so that you can service it efficiently and
profitably at a later date and obtain a regular customer with
probably their word of mouth recommendation to their
friends and relatives . . . which may or may not be a good
thing. .
It’s absolutely astounding what some people will look at
in the name of colour television and what they consider an
acceptable picture. They’ll continue to look at a frightful
jumble of images on the screen, and only cease to do so
when the thing fails completely.

So when it’s presented to you the owner has the

viewpoint that “the picture valve has gone” or “a wire has’

come off”, and you have the problem of what to do and
what to leave undone.

A Case in Point

This was brought home to us most forcibly only the other
day. We were asked to call to see a Bush Model CTV182S.
The complaint was that the picture had failed, leaving the
sound normal. Now this could be due to almost anything, so
bearing in mind the fact that we hadn’t seen this particular
set before and that time was limited we packed our bags
with care, leaving out only the kitchen sink. Pondering for a
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Les Lawry-Johns

moment, we put the Kitchen sink in just in case and started
off. :

On the way we also pondered upon another aspect. Here
we were, driving an expensive vehicle loaded with expensive
gear to enable us to deal with almost any contingency, all of
which had to be paid for in advance and with a great deal of
thought from an ordering point of view, so as to satisfy
someone who would probably say to another someone
“They don’t half know how to charge nowadays, they want
four quid just to set foot over the doorstep”.

Dismissing these dismal thoughts, we set foot over the
appropriate doorstep and confronted the Bush colour set. It
wasn’t a burning Bush by the way, and it wasn’t up a -
mountain either. Switching on confirmed that the sound was
in order. But there was no sign of e.h.t. (no friendly rustle
when the set was switched on). A quick check revealed that
most supplies were in order — 200V at the h.t. fuse, with
most of the Lt. lines intact. There was no 20V supply to the
scan drive panel however, due to the 6-8%2 feed resistor 8R2
being open-circuit — quite a common one this, with no
contributory cause. '

Replacing 8R2 restored a picture. But what a picture.
Lacking an inch either side, colours anything but right,
convergence a mile out. “Oh that’s lovely dear”, said the
lady of the house. “That, madam, is not strictly true”, we
said bitterly. “The colours may be lovely but they’re not
where or what they should be.”

This was to put it mildly, but we had no desire to spend
an hour or.more doing things we hadn’t been asked to to.
So we tweeked up the convergence and left the reds pink
and the blues mauve. Cowardly? No, just prudent.

Sets Brought In

Similar sorts of things occur regularly with sets brought
into the shop. The proud owner will loudly proclaim that his
set has never given a spot of bother and that only now has a
fuse or something gone. When you have painstakingly put
together the upper right side power supply panel (GEC .
2028 series) in order to get the set working you may find a
dull, poorly defined picture of a pinky green hue when it
should be black and white, changing to mauve as the
brightness is advanced. Any attempt to set up the grey scale
is doomed to failure from the outset and tuning in a colour
transmission is a laugh.

“That picture was perfect before it went off”’, maintains
the owner. “Well it wants a new tube for a start, and then a
lot of work done on it after that”, you confide. “No, I'll take
it as it is: it suits me and the missus.” '

The Basic Problem

So there it is. This is what you may well come across
when you meet a stranger. Better the devil you know. . ..
Having accepted this truism, the basic problem remains.
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Fig. 1: Power supply circuit, recent version. There have been several modifications during production.

If the cards are stacked against you but you don’t want to
throw your hand in, take another close look at the cards
you have.

1In the first place, the customer probably doesn’t expect
perfection and, in spite of all the work which should be done,
he probably wouldn’t appreciate it because money is usually
(not always) the paramount consideration.

In the second place, you may have one or two good
cards, not the least of which is experience. You’ve probably
met the type of set before, and have a pretty good idea of
what the stock faults are. This is probably your ace in the
hole. If the set wants a lot of faults put right it’s almost
certainly old enough for the stock faults to be tabulated in
your mind — or if you have time you could look up the
relevant write up on the particular model in a past issue of
Television.

Some Examples

We haven’t had many articles on the Philips G8 chassis,
so let’s imagine that one comes in, or you go out to it, the
complaint being that it’s not working at all — this is the most
common complaint. .

Your first action should be to remove the back cover and
the lower left side plug, and lift the paper cover to expose

Vertical convergence

the mains fuse (3-15A anti-surge). If this is clean and intact
the trouble is probably due to an open-circuit dropper (front
left) which has two sections, R1367 and R1381 (see Fig. 1).
The lower section is wound with heavy wire and has a value
of 2-29. This is the surge limiter and it doesn’t often fail. If
it’s in order the supply to the thyristor (SCR1379), which
may be a BT106 or an alternative, is intact and a pretty
high d.c. will be found at the cathode (reservoir capacitor
C1385 charged, so look out because it packs a powerful
wallop which has nowhere to go if the next assumption is
correct). In all probability there will be no such voltage at
the two rear edge fuses, and if this is so the 68Q upper
dropper section is open-circuit. This is an extremely
common fault. Your first action must be to discharge the
reservoir capacitor in compliance with the rules of the
society for the prevention of cruelty to service engineers. A
fully charged 600uF electrolytic is a fearsome weapon
which must be treated with respect. Discharge it with any
convenient wirewound resistor, having first switched the set
off of course.

With these things done you can afford the luxury of
examining the dropper. It will probably have a distinct mark
on it to show where the fracture is. Incidentally, this is often
the cause of intermittent operation, where the set sometimes
works for hours at a time and at others it appears to be as

Horizontal convergence
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Fig. 2: The convergence circuits. There have been several modifications during production.
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dead as a bottle of light ale with a leaky top. Sometimes you
may be lucky enough to see a pretty little bright spark at the
point of fracture.

Anyway, either you have the correct replacement at hand
or as a temporary expedient you can disconnect the section
and fit two 33Q RS dropper sections in series. These are the
thick ones with a rating of 0-7A, so they are well within
specification. We say these items because they are the ones
most likely to be in the spares kit, also because they do the
job well.

Now: having restored the supply, your next action must
be to ensure that it is correct. The voltage at the two fuses
on the rear edge of the upper left panel should be 205V —no
more. If it is set (by R1370) too low, all sorts of funny
things can show up. Not only lack of width, as you would
expect, but also some pretty weird effects too numerous to
describe and varying with individual sets.

Having made sure that the voltage is right you are
permitted to look at the picture. If you are lucky it may
need only a few fine touches to produce a good black and
white picture with the colour off, and if this is so the
chances are that when the colour is turned up everything
will be fine. If this is a stranger however it is equally on the
cards that at least part of the convergence procedure will
have to be carried out in order to achieve acceptable results.
We mention convergence in particular because this is the
thing that’s most often found to be way out yet not
mentioned by the customer. In all probability only a few
tweeks on the right controls may be needed, but there are
times when no amount of adjustment will produce an
acceptable picture.

In such cases you can save a lot of time and patience by
checking a few items on the convergence panel. There are
three AC128 transistors and four small electrolytics on this
particular panel (see Fig. 2). Disconnect each and check it
with an ohmmeter. Very roughly you could say that the
suspects are the ones nearest the controls which will not
come into line. It can save a lot of time if you check the lot
plus the controls themselves however — this can be done
quite quickly. Faulty electrolytics on the convergence panel
are more common than one may think, possibly because
they are often ignored. :

Blown Fuse

Now let’s go back to that 3-15A input fuse (FS1387).
Say it’s not clean. Say it’s a nasty black colour. Here you
take a different course. First check the other fuses to make
sure that some joker has not put a heavier fuse in a position
where it is clearly marked, say, 800mA. Remember that
you haven’t seen this set before, so you can’t take chances.
If they are all correct, the cause of the blow out is almost
certainly a shorted thyristor or a shorted mains filter
capacitor (C1366). Check the thyristor first. If it’s at fault
there will probably be a short from its anode (body on a
BT106) to its cathode (the longer prong). If the thyristor is
in order and there are no other obvious shorts it is
reasonable to suspect the large blue and white or plain blue
filter capacitor which is wired on the reverse side of the
input fuse panel. '

Worn Tube

Having restored the set to an operating condition, what
might we find this time? Remember the set was in working
order before it failed altogether, therefore the sound is most
probably in order and some sort of picture must be on the
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screen — and in this instance we’ll consider that the set may
be of any make.

We have already mentioned some of the effects of a worn
tube. Wrong colours which can be put right at one setting of
the brilliance control but change due to the differing
emissions of the three guns. In addition, one or two colours
may spread out as the brilliance control is advanced,
making good convergence an impossible task. Even worse,
one colour may be present at only the lowest brilliance
setting, not responding as the control is advanced even
though the tube base voltages may be spot on.

To clarify this, let’s say that at normal brightness the
picture consists of only two basic colours, say red and blue
to make magenta, or purple as the majority of people
describe it, green being absent. Turning down the brightness
may restore a faint vestige of green, and turning the red and
blue first anode supply switches off may leave a green
background with faint flyback lines which cannot be
controlled by adjusting the brightness. If you’ve checked the
tube base voltages, the answer can be only an open-circuit
electrode in the tube.

Back to the G8

-Returning to the G8 chassis, let’s assume that the
complaint is one of no picture and no sound but the tube
heaters are glowing. This means the input fuse is intact.
The fuses on the power unit may all be intact, but it may
well be that the 800mA fuse (FS5557) on the right side line
scan panel has blown.

In this case we must proceed with caution. Disconnect
whatever. can be done without. The first and most obvious
choice is the tripler, which needs only to be pulled off the
nipple on the line output transformer. Indeed you may hit
the bullseye first time. The tripler is often the cause of the
fuse on the line scan panel failing, but often it isn’t. It’s
worthwhile checking the two line output transistors (see Fig.
3) on a meter in the usual way (for collector to emitter
shorts etc.) Also make a quick check on the diodes and their
attendant electrolytics.

One would normally do these things of course but one
item which is often overlooked is the pincushion correction
transductor (T4485). This is on the right side of the lower
right side timebase unit, and appears to be a small
transformer with three separate windings. It could well look
a little poorly, with little bubbles of discoloration on one or
more of its windings. If there is doubt, merely pulling out the
red plug H — from the line scan unit to the timebase panel —
will prove the point as the set may then function quite well
without the transductor being in circuit. This happens not
nearly so often as say defective line output transistors, a
defective tripler and the like, but it’s worth bearing in mind.
So removing plug H is an essential part of the “clearing the
decks operation” when checking for shorts which have
blown the fuse on the line scan unit. :

Another defect which may be obvious after the original
complaint has been cleared is lack of width. Be careful with
this one, because it can hang round your neck like a stone.
You’ve already checked the supply voltage as part of the
initial operation (haven’t you?). Therefore your trouble is
almost certainly on the line scan unit, although the line
oscillator components are on the lower right timebase panel.
If you have a spare line scan unit it is only a matter of
plugging this in to prove the point, and this action will
almost certainly restore full width and leave you with the
problem: what to do, what to do?

It is a fairly easy job to replace the line output transistors,
and whether these are BU105, BU204 or BU205 types we
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Fig. 3: The trigger amplifier (Tr6514), driver (Tr5519) and line output stages. The beam limiter circuit is also mounted on the
line scan panel but is not shown here. There have been several production modifications.

keep 2SC643A types in stock since they replace all these
and a few others and so are very handy transistors to have
around. But it’s quite likely that the transistors are not at,
fault. You can check the capacitors,- and the trigger
amplifier and driver transistors, but by this time it will be
sinking in that the culprit is that thing on the rear end with
all the windings on it. Yes, just one shorted turn is all you
need to cause the transistors to pass excessive current and
dampen things down a bit. Now tell the customer how much
that nice simple job is going to cost.

Colour Drop-out

One of the habits of the G8 is for the colour to disappear
suddenly after several hours of faultless performance. This
can be very irritating and time consuming since it won’t
happen (probably) when the back cover is off. It can be due
to a lot of things, and we don’t propose to list them here.
What we do propose is that you hare off out and get
yourself one of those small hand-held hairdryers with a
narrow nozzle on the end.to concentrate the heat on to one
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Fig. 4: Decoder reference oscillator circuit.
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particular area. With this in one hand and your aerosol
freezer in the other, heat up the area of can 008 which is
next to the CAQ370 crystal, to the left of the luminance
delay line (see circuit, Fig. 4). If this causes the colour to
drop out just check the setting of the core of 008: half a turn
may restore the colour no matter how much heat and
freezing is applied. You may need a new crystal or maybe
any number of other things, but it’s worth checking the core
first to save an awful lot of time and frustration.

it Didn’t Do That Before!

Talking about frustration, say you’ve been called in to do
a job and this has involved swinging up the chassis and
lowering the side supports to prop it into the service
position. You’ve done the job you were asked to do, so you
lower the chassis down and switch on with a satisfied smirk
on your face. Maybe the picture does come on in glorious
colour, but the sound which was perfect before isn’t there
any more. “The sound was all right before you came” says
the lady of the house, and so it was. The point is that all too
often a potential sound fault has existed ever since the set
was new, but it just needed you swinging up the chassis to
show it up.

It may be only a loose fitting sound output plug and
socket (follow speaker leads to the front end), but it could
well be a joint which was never soldered properly in the first
place. A prime source is the intercarrier sound i.c. which in
the earlier models was of the round variety (TAA570). Time
after time we have found one leg improperly soldered, just
lurking there waiting for you to be the one to disturb it.

Mind you, things like this can happen all over the place
and needn’t concern the sound. If it’s difficult to trace, a
little judicious tapping around will often reveal the source of
the dry-joint or whatever and temporarily restore what was
missing, be it a primary colour, line hold or what have you.

This is the sort of thing that can happen when you have
dealings with a stranger. So be warned!
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Wideband
Signal Injector

ALTHOUGH there is no substitute for a good signal
generator, nevertheless in cases where there is complete
failure of a signal stage in a TV receiver a signal injector
which provides a whole band of frequencies simultaneously
can be a very convenient means of rapidly identifying the
faulty stage.

Traditionally, simple signal injectors have consisted of
Just a square wave a.f. oscillator — a.f. because of the need
to test audio stages, and square wave so that the harmonic
frequencies due to the steep sided waveform will cover the
wide range of frequencies used in television. Although this
type of instrument is quite useful, the pattern on the TV
screen is sometimes ambiguous and leaves a lot to be
desired, particularly at low levels.

The instrument described here produces a definite pattern
of horizontal bars on the screen by using an r.f. signal which
is 100% modulated at a.f. Although the r.f. signal itself is
fixed at about IMHz it has a very irregular waveform, and
in consequence has component frequencies covering a wide
range. These component frequencies, or harmonics, enable
the instrument to be used in every signal stage of the TV
receiver, whilst the a.f. component is operational in the
audio sections. An attenuator is also incorporated to
increase the versatility of the instrument.

The circuit consists basically of two timer i.c.s. IC1 (Fig.
1) is connected so as to operate as an a.f. oscillator running

AF Osc.

RF Osc.

Alan WILLCOX

at about 300Hz. The frequency is fixed by the timing
components R1, R2 and C1. When the circuit is switched
on, C1 proceeds to charge via R1 and R2 until two thirds of
the supply voltage is reached. At this point the i.c. changes
state and C1 is discharged via R2 through pin 7. When the
voltage across C1 has fallen to one third of the supply
voltage the i.c. returns to its former state and C1 starts to
charge again. The cycle continues at a rate given by the
formula f=1/0-7(R1 + R2)C1, (approximately 300Hz in
this case). -

On every half cycle, pin 1 of the i.c. is switched to pin 3.
A supply is therefore provided for IC2 on these half cycles.
IC2 now functions as an r.f. oscillator — and must be one of
the simplest that could be devised. Although it is connected
in the same astable mode as ICI, the timing resistor
between pins 6 and 7 has been replaced by a direct
connection and the timing capacitor is absent. It must still
oscillate however because it is so connected that it has no
stable state. The result is that oscillation takes place at a
frequency limited by the internal resistance and capacitance
of the i.c. This frequency will vary somewhat from one i.c.
to another, but will be typically around 1MHz. As -
previously pointed out, the output waveform is very
irregular and is thus rich in harmonics. This ensures that
there is sufficient energy to give a good output regardless of
where in the receiver the signal is injected.

o - ¥ See text
TSKZ A SK1

Earth lead (optional) Mod. R.F. out
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VR1
A
Sk
R3
*
|-| S1
B1 1 gy
T Fig. 1: Circuit diagram of the unit. It is
recommended that the timers are type
LM555 and not NE555. The latter tend
TMBL4] to give a rather narrow pulse which is

not particularly suited to this applica-
tion.
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Fig. 2: Printed circuit board details (top) and component
location diagram. The board is available from the Television
Readers PCB Services Ltd.

LADAM D4

Attenuator

An instrument such as this needs some means of reducing
the output — otherwise with a strong signal it is difficult to
decide whether or not a particular stage is providing any
gain. The attenuator VR1 works simply by reducing the
supply voltage to the circuit and hence the amplitude of
oscillations. This method is simpler and more effective than
trying to attenuate the output directly. It has the
disadvantage of varying the frequency slightly, but this is
unimportant in the present application.

-

Construction

The circuit is built on to a printed circuit board
1" x 1-8” in size, and housed in a small diecast box.
Construction should not present any problems whatsoever
to the average constructor. Although a sub-miniature
potentiometer was used for the attenuator control these are
not so readily available in linear versions as are the larger
types, but there is ample space in the case specified for
larger types such as the R.S. Components midget range.

If the attenuator works out in practice to be too effective,
reducing the signal to zero before the end of the control is
reached, the potentiometer can be bridged by a fixed resistor
(R3 in Fig. 1) of 6-8kQ to 15kQ. A 3-5mm jack socket was
used to support the probe which was built into a jack plug
body.

Fig. 3: The instrument with jts cover removed showing
general construction.
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d KEEP YOUR COPIES OF

L« Television

Q a separate binder is required for the eight smaller

Using the instrument

When checking whether a particular stage of the receiver
is providing gain it is good policy to inject the signal first at
the output of the stage and reduce the signal to a low level,
then transfer the signal to the input of the stage and check
whether there is an increase in monitored output.

Most of the time when the injector is in use there is no
need for an earth lead connection to the receiver chassis.
The chassis connection may be required in the output stages
in order to give a good output.

% Components list
.Resistors: (all W, 5%}

R1 6k8

R2 33k

R3 see text

R4 - 1k

VR1 b5k lin. midget potentiometer

Capacitors:
C1  100n 35V tantalum bead
C2 4n7 400V polyester

Semiconductors:

1C1,1C2 LM555 (It is preferable not
to use the more common
NE555 in 1C2 position).

Miscellaneous:

Diecast box, 89 x 30 x 36mm

S1 push-to-make switch

PP3 battery

3-5mm jack plug and socket

Printed circuit board reference D031,

CLEAN AND TIDY
IN THE TV EASI-BINDER

The Easi-Binder holds twelve issues and is
attractively bound in black with the title blocked in
gold on the spine together with the current (or last)
volume number and year. For any previous volume
a set of gold transfer figures will be supplied.

Due to the change in size during Vol. 25 a large
capacity binder is available to take 16 copies from
July 1975 to October 1976 (Vols. 25 and 26) and

copies of Vol. 25. Later volumes revert to 12
magazines per binder. )

When ordering please state the year and volume
required, and your name and address in BLOCK
LETTERS.

Priced at £2.10 including UK post and VAT,
o/ TELEVISION Easi-Binders are available from the
Post Sales Dept., IPC MAGAZINES LIMITED,
Lavington House, 25 Lavington Street, London
SE1 OPF. Overseas post 60p extra.
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Incorrect Aerials

The first problem with a Bush colour receiver we were
called to see was simply no results. It was noticed that there
was a momentary buzz from the mains transformer when
the set was first switched on, so obviously the mains fuse
was intact. The next step was to check the h.t. and Lt. fuses,
the latter in the a.c. feed from the transformer to the bridge
rectifier. Both fuses were intact, but as the audio section and
the line oscillator/driver stages are fed from the Lt. supply it
was clear that the complete loss of sound and raster was
due to a fault here. There was zero d.c. at any of the Lt.
smoothing resistor/capacitor networks, so it seemed likely
that one of the diodes in the bridge was open-circuit. This
proved to be the case, but on fitting a replacement and
connecting up again the picture was only fair, with weak
field lock. The sound was o.k.

Readjusting the field hold control was tried, but the
tendency to slip with camera changes continued. The set
was tuned to the local BBC-1 channel but on changing to
ITV there was perfect field lock, though the picture was
slightly more grainy. BBC-2 wasn’t transmitting at the time.
In this location most viewers tune in to the low-power
relay transmitter put into service a couple of years ago,
though due to the hilly terrain many viewers still get best
results from the high-power transmitter almost thirty miles
away. The relay transmitter requires a group C aerial
whereas the high-power one requires a group. A aerial. In
cases where a set was installed before the relay transmitter
came into service we always check that the push-buttons
are tuned to the best signal — usually the local one. In this
case however we found that the weakly locking BBC-1
signal was coming from the local station while the perfectly
locked ITV signal was coming.from the main station. The
latter signal was rather grainy, but completely free of the
faint ghosting apparent on the local transmission. A quick
look outside revealed that the aerial was a group A type. On
replacing it with a group C aerial and carefully aligning this,
really first class results were obtained from the local relay.

On another occasion we were called to service a second-
hand set fitted with the Thorn 1400 chassis. This set was fed
from a high-gain outdoor aerial which had been supplied
with the set. Reception on BBC-1 and ITV was good but
BBC-2 was virtually unwatchable. The cause again was the
use of a group A aerial instead of a group C one.

The use of incorrect aerials can also cause an effect
comparable to ringing in a video or luminance circuit, while
if the aerial favours the sound channel of one or more of the
transmissions the result can be sound-on-vision effects.
Sometimes one can get away with using the wrong type of
aerial, but generally an incorrect aerial will result in wide
disparity between the strengths of the signals delivered to
the receiver on the three channels and can introduce visible
ringing effects.

No Colour
A Decca Model CS2030 (30 series hybrid chassis) gave a

410

perfect monochrome picture but no colour. The first step
was to check the voltage at test point TP206, ie. at the
collector of the colour-killer transistor. When operating
normally on a colour transmission this transistor is
saturated so that its emitter and collector voltages should be
approximately the same at around 20V — it’s a pnp type
with its emitter connected directly to the Lt. rail. As
expected there was zero voltage, so the next step was to
over-ride the colour-killer by shorting across between
TP206 and the adjacent test point TP205 which is
connected to the Lt. rail. This action produced colour noise
and a few half inch wide yellowish bars spaced about two
inches apart across the screen, indicating that the
chrominance channel was operative and that the reference
oscillator was working, though well away from its correct
frequency. As in so many decoders, a d.c. amplifier is
present between the burst detector and the reference
oscillator, the burst ripple appearing at the collector of this
d.c. amplifier being taken to the ident amplifier stage whose
output, in addition to being used to synchronise the PAL
switching, is rectified to operate the colour-killer circuit.
Since this d-c. amplifier is common to the two faults found —
no colour and the reference oscillator being off frequency —
the next obvious step was to check the voltages in this stage.
The normal working collector voltage is 10V, though due to
varicap diode and crystal tolerances in the reference
oscillator circuit it can range between extremes of 5-15V. It
was found to be only about 1-5V however, while the base
voltage was considerably above the correct figure of 0-5V.
The likelihoods were a fault in the preceding burst detector
circuit, a defective resistor, or the transistor itself being
faulty. The burst detector diodes were in order, though it’s
worth mentioning that since the leads seemed to be coated
with an invisible insulating material it was necessary to
check them from the print side of the board. The resistors
all looked new, so the next step was to replace the
transistor. This restored normal results — after readjusting
the burst detector balance control — and on test the
transistor was found to have a collector-base leak. Even a
very slight collector-base leak has a major effect on a
transistor connected in the common-emitter mode, since the
leakage current gives rise to a very heavy collector current.

Field Collapse

Apart from the PCL805 field timebase valve the most
common cause of field collapse in the ITT CVCS$ series of
receivers is simply that the diode in the triode section’s
cathode lead (see Fig. 1) is open-circuit — when it goes
short-circuit, as it does quite often, there is complete lack of
field lock since the sync pulses are then shorted out. In one
of these sets suffering from field collapse changing the valve
and shorting out the diode produced no effect, so the next
step was to check voltages. Roughly normal voltages were
present at the anode and screen grid of the pentode, so we
moved on to the triode anode. This section of the valve is
self-biased by grid rectification. If there is no oscillation
there is nothing to rectify, so the anode voltage will
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Fig. 1: The cross-coupling networks between the triode and
pentode sections of the PCL805 valve which forms the field
timebase in the ITT CVC5 and related chassis. The OA91
diode is a common cause of field collapse or no field sync.

inevitably be incorrect. As expected, the anode voltage was
low, but even more important was the fact that contacting
this point with the test probe resulted in a definite though
small movement of the displayed line. The grid voltage was
zero instead of —21V, proving lack of oscillation. We then
switched the meter to the. ohms range and the small voltage
thus applied to the grid produced a momentary movement
of the horizontal white line.

The triode and pentode sections of the valve are
connected as a multivibrator, with RC coupling between the
two anodes and control grids. The tests so far had shown
that both sections of the valve were capable of amplification
and that the coupling between the triode anode and the
pentode control grid was intact. Suspicion was directed
therefore on the coupling between the pentode anode and
the triode grid — via C249, R340, R339 and C242. The
resistors were quickly found to be o.k., so the next move
was to try shunting each of the capacitors in turn. A full
raster was obtained on bridging C242, and the triode then
developed its normal negative grid voltage while the
pentode’s control grid remained at the correct figure of OV.
Why this disparity?

The pentode section acts as an amplifier during the
forward scan, when the triode is cut off by its negative grid
voltage. This voltage is produced by grid rectification when
the positive-going pulse fed back from the pentode anode
drives the triode into saturation: the grid current which tnen
flows results in a negative charge being developed across
C242. When the triode is driven to saturation its grid and
cathode act as a diode. Since the cathode is only about 0-6V
above chassis potential it’s easy to drive it fully on. In the
case of the pentode however the flow of current through its
3909 cathode resistor results in its cathode being at 20V
above chassis potential. Its control grid is always effectively
at —20V with respect to the cathode therefore, and the
cathode and grid fail to operate as a diode.

Faulty Scan Coils

The problem with a Thorn monochrome set fitted with the
1400 dual-standard chassis was no raster due to lack of
eht. — only the weakest suggestion of a spark was
obtainable at the anode of the PL504 line output valve. As
this valve was running hotter than usual it was clear that its
screen feed resistor and the valveholder base connections
were intact. On disconnecting the tripler, only a very weak
spark could be obtained at the pulse output on the line
output transformer, while as there was about —40V at the
?

TELEVISION JUNE 1977

1

control grid of the PL504 it was obviously getting plenty of
drive. The valve was almost certainly all right, but a new
one was tried just in case. The results were much the same,
so it looked like a faulty line output transformer. These
Thorn jelly pot transformers seldom break down however,
so we decided to disconnect the line scan coils. This can be
done by simply removing one of the leads to the wrap-
round tags on the yoke. On doing that and switching the
set on again normal sparks could be obtained at the PL504
anode and the e.h.t. pulse output point on the line output
transformer.

Since scan coils are expensive while this was a fairly old

.model we thought we’d try scan coils from scrap sets in the

workshop. Those on the contemporary Philips dual-
standard sets seemed to be of similar pattern, and on fitting
one of these yokes an absolutely first class picture was
obtained. We’ve tried spare scan coils in the past, but never
completely successfully since the field coils usually
introduce unacceptable cramping. It’s always worth a try
on an oldish set however if you happen to have scrap coils
about.

Momentary Loss of Power

After fitting a replacement power supply panel in a set fitted
with the Thorn 3000 chassis and then making the usual
setting-up adjustments we obtained a good picture but with
noticeable misconvergence.. After about 20 minutes
however, while we were carrying out the convergence
procedure, the set seemingly switched off and on again in a
fraction of a second. The mains plug was fitted into a multi-
way adaptor, so both this and the connections were checked
in case moving the set had placed a strain on them. These
proved to be o.k. however, and after another half hour or so
there was another momentary loss of output. The fault was
evidently in the power supply, and after checking the
chopper rail voltage etc. we decided to change the over-
voltage crowbar thyristor W621. Following this there was
no further trouble.

Clicking Noises

Soon after switching on a GEC Series One receiver a
regular series of clicking noises would usually come from
the set, suggesting e.h.t. sparking. It was noticed however
that adjusting the field hold control would either cure the
effect or increase the frequency of the clicking. This
suggested sparking over at the primary of the field output
transformer or from the primary to chassis, possibly as a
result of the field flyback pulse limiting v.d.r. being faulty or
dry-jointed. Close examination in this area failed to reveal
any signs of sparking however, but on changing the PCL
805 field timebase valve the fault completely disappeared.
Evidently the pentode section of the valve had been
sparking across internally.

Blown Mains Fuses

The ITT CVC8 colour chassis certainly carries a full
complement of fuses and fusible resistors in its power
supply. On two occasions recently we’ve come across sets
with the 4A mains input delay type fuse blown. This often
places suspicion on the mains filter capacitor — C257, 1 pF
in this case — since it’s generally connected between the set
side of the mains fuse and chassis. When this capacitor fails
however the fuse cartridge shatters, and this wasn’t the
situation in either of these cases. Both times the trouble
turned out to be a short-circuit h.t. rectifier.

411




iller’s Miscellany

IT just had to happen, I suppose. After some weeks of
getting away with nice simple faults I got clobbered with a
real beauty. It was a 26in. colour set whose name sounded
as if it had come from the Caribbean rather than central
Europe! When first switched on, after a long period in store,
it exhibited a picture marred by an obvious hum bar. This
appeared to improve after a while, so I left the set running
for a time until I left the workshop for lunch. On my return
the set came on automatically with the main switch, and
was unnoticed until it went off with a bang like a 12-bore
shot gun. The rectifier had gone dead short, and due to
shortcomings in the line of fuses a sizeable length of printed
wiring had been blown out. This matter was put right and
after a day long test the set was deemed fit to be sent back
to the customer.

That was on Saturday. On Monday came the complaint
that the picture had gone faint. A quick test revealed that
the brightness control had no effect, the picture, such as it
was, showing only when the colour control was advanced.
0.K,, so it was obviously a lack of luminance information,
and a new PL802 would put things right. But it didn’t, and I
spent a fruitless couple of hours with the circuit diagram
and meter before trying another PL802 “just in case”. Why
don’t I ever learn, and do this first instead of last? Anyway,
with the picture back to normal the set was taken off again,
this time in heavy rain.

Whether some of this penetrated inside the set, despite a
cloth covering, I don’t know: but the fact remains that
seconds after being switched on it emitted the most awe-
inspiring series of bangs and flashes imaginable. They
seemed to be coming from various points around the
timebase panel, but subsequent investigation indicated that
it was just another case of a shorted rectifier. Until, of
course, I found that another chunk of print had gone for a
Burton. Yowing that this sort of thing had to stop, I fitted an
extra h.t. fuse on the a.c. side of the rectifier, mounting it on
a little panel on top of the auto-transformer. By this time the
panel was festooned with gaily coloured wires taking the
place of the burned-out bits of print.

This time the set ran reasonably well, but with a curious
field roll which was coupled with excessive cathode volts on
the PL508 field output valve — 30V instead of the 17V
quoted in the manual. It was not, as might be imagined, due
to the main smoothing capacitors having been damaged as
a result of being subjected to raw a.c., but to further leakage
of volts across the print. If the set was left to its own devices
for twenty minutes or so it settled down quite happily, and
in fact it carried on for the rest of the day until I closed up
shop for the night. During the evening I returned to the
workshop to refer to a book and, as usual, everything else
came on with the main switch. Immersed in study, I failed
to notice that something had gone wrong once again, and
that smoke was pouring from the colour set! When the
smell became so pungent as to be noticeable I was too
disgusted to do anything but switch off until the morning.

Next day I discovered that a 330k resistor had burnt
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black, due once again to a leak across the print. With this
replaced and the print cleaned off, pictures were restored for
a few more hours — until the pay-off. After another
devastating flash a small diode, a resistor and the plastic
cover of a transformer burst into actual flames, to burn
merrily whilst I admired the rather pretty effect. Eventually
I decided that I’d better switch off and investigate, although
I had a pretty shrewd idea of what I'd find. As expected,
large amounts of charred paxolin had to be scraped out with
a sharp screwdriver, and the wiring made good. When at
last I managed to get a picture there was a considerable
amount of flashing on the screen, accompanied by a
powerful hiss of discharging e.h.t. The inordinate amount of
flexing which the tube anode connector had had to put up
with had caused the internal limiting resistor to come
unsoldered. This final (I sincerely hope) repair seems to
have finally done the trick. Now, if you happen to know of
anyone about to emigrate to Australia and who would like
to take a colour TV with him at a bargain price. . . .

In a Spin

Did you know that as from the end of last September it
has been illegal to sell twin-tub washing machines which do
not have a built in safety device to avoid any chance of an
arm going into a still-spinning dryer? I didn’t, until recently.
This piece of legislation seems to have been enacted with a
minimum of publicity. When can we expect a similar
arbitrary date for the closing down of the 405-line TV

Prototype tuner/i.f. strip combination developed by Mullard
engineers. The varicap tuner is on the right, with space for a
second tuner to meet continental requirements. The coupling
/s via an acoustic surface-wave filter which forms the if.
bandpass' characteristic. The active part of the if. strip /s the
TDA2540 j.c. which incorporates a three-stage i.f. amplifier
with a.g.c. applied to each stage, synchronous vision and a.f.c.
demodulators, a gated a.g.c. system, white spot inverter and
video preamplifier.
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service? I know this would be a blow to viewers in certain
difficult reception areas, but if it led to their being able to get
625-line colour programmes on Bands I and III it would
surely be worthwhile. I would imagine that the only real
obstacle to quickly re-engineering the v.h.f. network to a
smaller number of 625-line transmitters would be the
economic climate. And as the pound sinks slowly in the
west, I fear that it’s going to be cloudy and cold for some
time yet!

Back to Square Om_e

It’s a pity, really: I’'m sure all you happy engineers would
enjoy fitting Band I/III tuners into single-standard sets, just
as the old sweats were doing 20-odd years ago. There’s
something deeply satisfying about being able to drill holes in
a highly polished cabinet and get paid for it! And what
about you aerial erectors, forsaking fiddling little u.h.f.
arrays for really manly Band I three-element aerials
mounted on 3in. poles with triple chimney lashings? I know
you can’t wait, but you’ll just have to be patient. . . .

The Sets that Never Were -2

As the 50s marched on, more and more of the once
independent setmakers were absorbed into the groups set up
by their more successful rivals. For instance, the prestigious
RGD concern came into the hands of the then Regentone
company, owned by Lloyds Packing Warehouses, thus
producing another fruitful source of “badge engineering”.

" Plessey chassis were continuing to be used by this concern,
and were now appearing in fully tunable form for all the
BBC channels in Band I. By choosing to employ Mazda
valves, Plessey committed themselves to the inevitable
complication of using three lots of heater chains — 0-1, 0-2
and 0-3A, as a single comprehensive range was not then
being produced by this valve firm. Furthermore, the tube
was still of the 2V heater type, necessitating a small
transformer to supply it. Gone were the simple timebases of
the earlier sets. Both the line and the field timebases
employed blocking oscillators, again of course with
transformers. It seems strange, from the point of view of
costs, that Plessey should have opted for more rather than
fewer wound components. One feature retained from the old
single-channel chassis was the electrical picture shift
system. .

Later on, a switch to Mullard valves was made, and the
use of a series-heater c.r.t. made it possible to dispense with
the heater transformer. This chassis, though far more
sophisticated than the previous single-station model, was
still simple enough when compared with other maker’s
products. As usual, this led to a good record of reliability —
if only because there wasn’t as much to go wrong! A
comparison between the Plessey circuit and that of, say, the
contemporary Pye V4 chassis, is very instructive. The latter
had six more valves, and almost twice as many capacitors
and resistors. |

When ITV arrived on the scene, a chassis was produced
which closely resembled the BBC-only one but had an
inductively tuned Band I/III front end. It employed a
system of cams to slide the tuning slugs back and forth and
to operate a band-change switch. One of the sets fitted with
this chassis had control knobs of such a distinctive shape
that we immediately christened it the “Marilyn Monroe”. . .

From that time onwards the Plessey chassis became
more and more complex as such features as automatic
picture control and fiywheel line sync were added.

The next big breakthrough was the appearance in the late
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No, this is not the entrance to the Les Lawry-Johns, Chas
Miller or George Wilding service departments. It was spotted
by Eric Measures on a retail TV shop in Inverness.

50s of 110°, printed circuit models. Simplicity was once
again back in favour, for *he number of valves had been
reduced to thirteen — plus four crystal diodes. Multi-
vibrators appeared to take the place of the blocking
oscillators, that in the line timebase being particularly
simple and efficient.

Trouble in the line output stage was mainly confined to
what I term “visual faults”. The snowy-white top of the
output valve would advertise the fact that its screen grid
feed resistor had gone low (confirmed at a glance by its
blackened appearance), causing the valve to over-heat
badly. As the sets aged however, a rather strange fault
manifested itself. This was inability to lock the picture
horizontally, the correct speed being out of the range of the
hold control. This was due to massive deposits of grot on
the print, lowering the resistance between the conductors. A
good scrub with Servisol and a toothbrush was normally
effective! The h.t. rectifier in some versions was the old
PY32, which not only took ages to warm up but also had a
bad habit of dropping its output to about 110V without
prior warning. I think few engineers were sorry to see it
supplanted by the PY33 and then the silicon diode.

Although the printed panels used in this series of models
were in the main very reliable, the same unfortunately could
not be said without qualification of the later dual-standard
types. It was certainly not unknown for an overheated
resistor to lead to a charred hole in this panel!

Speaking purely personally, I never felt the same respect
or admiration for Plessey’s last chassis as I did for those
made fifteen years earlier. Nevertheless, they still found
their way into a lot of cabinets, including those of a very
famous continental marque (Grundig). I was once asked to
inspect one of these latter sets with a view to replacing the
“works”, as the cabinet itself was too good to part with. It
certainly was of remarkable quality, with folding doors and
a matching stand. You can imagine my surprise when on
removing the back I found not some complicated Teutonic
masterpiece but the dual-standard Plessey chassis! The only
modification for this august brand name was the use of an
auto-transformer in place of the usual mains droppers!

The mid 60s was a time of significant change in the
television industry. Takeovers and mergers (e.g.,
Regentone/RGD becoming part of ITT) drastically reduced
the number of manufacturers and with it the need for a
“standard” chassis. Regentone/RGD naturally started to
use the same chassis as KB, while Defiant (the Co-op) went
over to using those made by Rank. It was, as they say, the
end of an era.
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THE

TELETEXT DECODER

Steve A. MONEY T.Eng.(CEI)

AFTER the complexity of the input logic board we now
come to the relatively straightforward circuits which make
up the page memory of the decoder.

In order to generate a text display, all the data for the
selected page of text must be presented to the display logic
during every field scan of the TV receiver. For any
particular page, however, the data will be received only at
about thirty-second intervals. To ensure a continuous
supply of data to the display circuits some sort of memory
is required which can store the data for the 960 characters
which make up a page of text.

RANDOM ACCESS MEMORIES

The heart of the memory board is a set of integrated circuits
known as Random Access Memories (RAMs), each of
which contains a large array of memory cells.

Fig. 1 shows the basic structure of a typical RAM device
which, for simplicity, is shown with only sixteen memory
cells. Each memory cell consists of three or four transistors
arranged to form a simple flip-flop circuit which can be set
to eithgr the 1 or O state. The cells are laid out in a matrix of
rows and columns as shown, so that any one cell in the
array can be selected by means of the row and column
address circuits.

To reduce the number of address leads on the memory
device the row and column addresses are coded as binary
numbers on the address input pins. Thus for our simple 16
bit memory shown in Fig. 1 there will be two input lines R1
and R2 for the row address and two more, C1 and C2, for
the column address. In the actual memory card the
integrated circuits used are type 2102 memories which have
1024 cells arranged in a 32 row by 32 column array and
there are ten address inputs (AO to A9) five for row
selection and five for column selection.

When both the row and column address inputs for a
particular cell in the array are activated, the cell is
connected to the data input and output lines of the memory
circuit. The state of the selected cell can now be read out
without altering the data stored in the cell. If we wish to
change the state of the memory cell then another control
line called Write Enable is activated and this will cause the
cell to take up the state of the input data line of the memory
circuit.

Fig. 2 shows the complete circuit diagram of the memory
board. It will be seen that there are seven 2102 memories
which have all of their address and write control lines
connected in parallel so that the same cell in each 2102 is
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selected simultaneously. This allows the 7 bit data code for
a character to be loaded in parallel to the 2102s and
similarly the data can be read out in parallel. Writing data
into the memory is controlled by a Write pulse (WR) from
the input logic card. This goes to 0 when data is to be
written into the memory.

ADDRESS GENERATION

The function of most of the other logic devices on the
memory card is to produce the address signals for the 2102
memory circuits.

Unfortunately, the Teletext page format is not entirely
compatible ‘with the layout of the cells in a 2102 memory
since the memory array is a 32 x 32 matrix whereas the
Teletext page has only 24 rows but contains 40 characters
in each row. However, since the total number of characters
to be stored is only 960 and the memory has 1024 locations
it is not too difficult to arrange the address system so that
the character data is packed into the memory array.

Taking one row of text we can simply write the first 32
characters into the 32 locations of one row of the 2102
memory. This leaves us with eight more characters of the
text row which will need to be packed into the memory at
some other point.

Since there are only 24 rows of text to go into the
memory there will be eight rows of memory spare at the end

Memory array

1
Row 1123 |4
[ 4 [ R —
Row 2
Row Row 5 6 7 8
address gddr%ss
in ecoder
L) 9 |10 ] 1 | 2
R2
Rowi
13 14 15 16

CoL| coLl coij coL
1 2 4

Column address
decoder

]

c1 c2
Column address in

Fig. 1: A simple memory circuit showing how the memory
array is addressed by the row and column decoders.

TELEVISION JUNE 1977




26¢ DB7 1 . 11 3 12 M 102 B7c15
309 3 16 17 12 1 Mm% 5 & B
270285 L Ic2 2102 i No  nf— B8hy
3 0 19 13 6 2 1 6 5 % 5 |6 |8 1C13
76475
28 0222 i Ic3 2102 2 AL S AL 7,
3 0@ 113 16 712 | W BI% B & |8 .
cK
200284 1 B — 12 Bl wls Bhons
] 7 5 I -
T8 35 v I T - i 7
5 10 r LINE 5,
]
C
300283 L Ics 2102 12 =1 ff———E3015
g T 1 T3 n
I5 0 |g 5 F ™ MCK1 g
31 o282 il i 1c6 2102 of2 Ao 20f—B20;
0 1 2 1 6 115 | L |8
IC1%
76175
32 028! il i 1c7 2102 o2 2w s Bl
W Vcc G CE A3 AL AS A6 A7 A8 A9 A2 Al AO
s 7 o 3 6 17 2 0 6B B 18
(o,
+5V 0V
19 +5V 2 1o |7 u
A2
¢ c2
0.1I I” -1 PN Ic10 74157 STRHS -0V : MRy,
17 o 1A SEL 1B 3A 2B 4A
7T T 5 1L
0
b ; E !
%o b [ 5 15 s 8 12 [2 o 15 1
TKZ QA QB OC aD Ck2 QA QB QA cK 3D GC GE GA CKJ, RAl s
DA
1c8 7177 T—cm 1eM 74177 Ic12 7177 Ic15 7477 03130 RAZ g
oc
c CK1 c C L DA ckickt L bof | R
® g 3 B EREE G
| + 1 RALG,
RAS .
1c9
TMB492
I1C9 7400
LINE cc32 RACJ)
S S
22 18 2

Fig. 2: Complete circuit diagram of the memory board.

TELEVISION JUNE 1877 415




’ 32

Row Characters 1-32
Rows 1-22
Row 23 Characters 1-32
Row # Row 8 Row 16
I : |
: | : Unused
| | )
[} ] [}
Row 7 Row 15 Row 23
89 \ 15 16 2 32
Characters 33—40 of the text
rows packed into this area

Fig. 3: Diagram of the memory packing arrangement used in
the decoder.

of the memory array as shown in Fig. 3. By switching the
row and column address signals when the last eight data
words of each row are being selected, we can arrange that
they are packed into the unused space below row 24 of the
memory array. :

In practice it doesn’t really matter too much which of the
address lines of the memory are used for rows and columns
because as long as the address input is the same for both
write and read modes the correct data will always be
selected. It will be noted from the circuit diagram that the
address lines A0 to A9 are not taken in logic order but were
selected for convenience in board layout rather than for
logical use of the memory address codes.

CHARACTER ADDRESS

The first part of the address selection is concerned with the
character position in the text data row. There are 40
characters in the row and to generate the memory address a
simple six-stage binary counter system is used. Two 74177
four-stage binary counters are used with feedback gating to
-produce a count of forty.

At the beginning of each row of text the line sync pulse is
used to reset the counters IC8 and IC11 so that their
outputs go to 0. This will apply the address 000000 to the
memory address circuits and select the position for storing
the first text character of the row. After the data for the
first character has been written into, or read from, the
memory, a clock pulse MCK is applied to the clock input of
IC8. and this advances the counter to give address code
000001. This action repeats for each character until the
counter reaches a count of forty where output QB of IC11
and output QD of IC8 are both at 1. At this point gate IC9b
is activated and its output goes to O which closes gate IC9a
and stops the clock input. As a resuit, after counting off the
forty characters of the row, the counter stops and will not
be restarted until the next line sync pulse which will reset the
counter and release gate IC9a.

The character address counter operates in the same way
for both the input and display phases of operation; the only
difference being that the clock MCK comes from either the
input or display logic as required. The switching of the clock
is carried out at the input logic.
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A signal taken from the output of gate IC9b provides an
End of Line (EOL) signal for the input and display logic.
The output from QB of IC11 goes high after the 32nd
character has been selected and this signal (CC32) is used
to control the input of the clock display information of the
header row.

ROW ADDRESS
A similar counter system is used to generate the row
address for the memory circuits.

Considering first of all the display mode of operation, the
counter is reset to zero by a Row Address Clear (RAC)
pulse from the display logic. This pulse occurs at a point in
the field scan just before the first row of text is to be
displayed and it ensures that the row address 00000 has
been selected on the memory ready for the first row of text
to be read out and displayed.

After the ten scan lines required to display the row of text
on the screen, a clock pulse called the Row Clock (RCK),
derived from the display logic, is used to advance the row
address by clocking IC15. After each row of text is scanned
out on the screen the counter is advanced ready for the next
row until all 24 rows have been displayed. At this point QA
of IC12 and QD of IC15 will both be at 1 and the reset gate
IC9c operates closing IC9d and stopping the counter.

The output from IC9c provides an End of Page (EOP)
pulse from the display logic. Output QA of IC15 produces a
Memory Row 1 (MR1) pulse to reset the Clear Page
circuits of the input logic board.

Because the Teletext signal defines which row of text is
being transmitted the two 74177s IC12 and IC15 are used
as simple latch circuits when data is being written into the
memory. Here the five stages of the counter are loaded
directly with the row address code from the input logic
board and are held in that state whilst the data for the row is
written into the memory. The Row Address Load (RAL)
signal from the input logic controls this function, and Row
Address data from the input card is applied directly to the
D inputs of IC12 and IC15.

IC10 is a 74157 quad changeover gate which is used to
modify the address signals to the memory in order to pack
the last eight characters of each row into an unused part of
the memory below row 24.

When QB of IC11 goes to 1 after the first 32 characters
of a text row have been dealt with the 74157 is switched to
change the addressing mode. Now address lines A6 and A7
are set to 1 to shift the memory address into the unused part
of the array. At the same time the address lines A8 and A9
are switched so that they are driven from the row address
counter instead of the character counter. This action causes
the last eight characters of each row to be packed neatly
into the unused part of the memory.

Text data from the input card on lines DB1 through DB7
is applied in parallel to the input pins of the seven 2102
memory devices. Since the 2102 has a limited drive
capability a set of output latches IC13 and IC14 is
provided between the outputs of the 2102s and the display
circuits. These output latches are cleared to zero at the start
of each line scan to ensure that no illegal symbols are
displayed in the left-hand margin of the screen.

CONSTRUCTION

The memory system is built on a double sided printed
circuit board with a 32-way 0- lin. pitch edge connector at
one end. Fig. 4 shows the layout of the circuit tracks on
each side of the board, whilst Fig. 5 illustrates the layout of
the components.
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Fig. 4: Details of the printed circuit board. The top diagram shows the track on the underside.

2102 memories are MOS devices and although they have  any unnecessary handling. Of course the 2102s could, if
some anti-static protection built into them, it was thought desired, be soldered directly into the board. If this is done it
desirable that they should be mounted in sockets to avoid is essential that a well earthed soldering iron be used and

TELEVIS!ION JUNE 1977

417




L 1 Y—

O Denotes wire link through board

Fig. 5: Component location diagram for the memory board.

that precautions are taken to deal with any static electricity
before the devices are handled. If sockets are used they can
either be conventional 16 pin DIL types or, for economy,
Soldercon sockets can be used.

The procedure for assembly is to start by inserting all
the TTL logic i.c.s (74 series) into the board ard to
secure them temporarily by soldering just one pin on each
device. Next check carefully that the devices are all in their
correct positions and properly orientated. If all is well the
soldered joints to the tops of the integrated circuits can be
made. Finally the solder joints to the opposite side of the
board can be completed taking care not to let solder run
betwéen the circuit pads where it might form solder bridges
between adjacent pads.

Since this is a double sided board there are a number of
wire links to be inserted through the board to connect the
tracks on opposite sides of the board. These links are
inserted using the same method as that described for the
input board last month. There are a total of 93 through wire
links to be inserted in this board.

Next, the sockets for the memory integrated circuits can
be inserted. If Soldercon sockets are used they should be cut
off into lengths of eight sockets before being soldered into
the board. Leave the metal strap across the sockets in
position at this stage. It is useful to solder only the end
sockets of the strip of eight at first and then to adjust the
positions of the strips at each side until a 16-pin i.c. fits
easily into the socket. When adjusted the remaining pins of
the strip can be soldered to fix it firmly in place.

Finally the two decoupling capacitors can be wired into
position and the whole board should then be checked
carefully for any missed joints or solder bridges between
tracks or pads. If all is well the metal retaining straps across
the tops of the Soldercon sockets can be removed, by
carefully bending them to and fro with a small pair of pliers.

The memory board is now ready for testing but at this
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board but should be left in their conductive foam or other
antistatic packing. We shall deal with the testing of this card
in a later article when the whole decoder is complete, since
the memory card requires signals from both the input and
display cards before it can be checked. Since there are no
adjustments to be made the circuit should work with no
trouble unless there are faulty devices or errors in the
assembly of the board.

Next month we shall begin dealing with the third logic
board which controls the generation of the display.

|
stage the 2102 memory chips should not be inserted into the
|
\

TO BE CONTINUED

Components list for Memory board

IC1 2102

IC2 2102

IC3 2102

IC4 2102

IC5 2102

IC6 2102

IC7 2102

IC8 74177 |
ICS 7400 |
IC10 74157

IC11 74177

IC12 74177

IC13 74175

IC14 74175

IC15 74177

C1  100n disc ceramic

C2 47uF 6-3V tantalum bead

Printed circuit board type DO12

Soldercon sockets or 16-pin DIL sockets for 2102
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Servicing the
Ba:rd 700 Chassis

THE Baird 700 series appeared almost at the start of
colour in the UK (in days of old, when men were bold,
and i.c.s not invented ...). They were like no other sets
before or since. These large dual-standard receivers seem to
owe something to American practice, with triode
synchronous detectors and other miscellaneous oddities.
There is no shortage of preset controls throughout the set,
and any specimen one is likely to acquire will probably have
been twiddled from black-level to breakfast time! These
“adjustments” are commonly committed when the set
develops a fault, whereupon a screwdriver is pressed into
service rather than an oscilloscope or a test meter. One may
find for example that the delay line matrix controls have
been wound for maximum colour when the chroma level
drops due to a fault elsewhere.

Although the sets look dated these days, with loving care
they can be made to give a very good account of
themselves, especially if treated to a new c.r.t. and a decoder
overhaul. The chassis is quite reliable, and more to the point
predictable, in that most faults encountered tend to fall into
the “stock” category most of which, we hope, are described
below. If we have missed any, no doubt our readers will fill
us in!

Construction g
The chassis is of peculiar shape, with four printed circuit
panels mounted vertically in a metal frame on runners (4 la
Decca Bradford) which enable the chassis to be withdrawn.
Accessibility is generally very good, with one or two notable
exceptions. Some early hybrid receivers of other makes
were notorious for the alarming deterioration of the printed
circuit panels, which tended to carbonise and curl up until
they resembled large black crisps: the 700 series fares quite
well in this respect, but burn holes can and do occur, as will
be described. The centre (decoder) panel can be swung out
like a door, but the other panels must be dealt with in situ.

Tuners

The u.h.f. tuner is conventional and reliable from an
electrical point of view. The mechanical arrangements often
cause trouble however. The large rubber friction ring which

tension
spring

Fig. 1: The u.h.f. tuning
drive cord system.

large friction ring

E. Trundle

drives the tuner shaft tends to perish and develop a
permanent dent, causing loss of drive — this situation is
often precipitated by cleaning the customer controls above
with lubricant or switch cleaner, which percolates down into .
the works. The large plastic drive drum contains a pin — the
anchor for the cord tensioning spring — and this often snaps
off. Finally, the brass bush tends to undo its securing nut,
whereupon the whole assembly falls to pieces — misery
indeed. These troubles usually involve restringing the drive
cord — no mean task — as shown in Fig. 1.

The valved v.hf. tuner is not now used on vhf so
the tendency of the biscuits to warp will not be noticed. The
feedthrough capacitors on the v.h.f. tuner can leak or go
short to the discomfiture of R607, the h.t. feed resistor. This
is 2:2kQ (8W), mounted near the sound output transformer
— it also feeds some of the PCL82 circuitry.

IF Strip

The i.f. strip is similar to that used on the monochrome
660 series. It is quite trouble-free so long as it hasn’t been
twiddled. Occasional cases of picture flutter can be resolved
by reducing C144 in the a.g.c. circuit to 0-01uF (if not this
value already). There is a tendency for components in the
sound discriminator can 1.28-30 to touch the can itself,
causing intermittent buzz and lack of sound. Replacement
of C122 (10uF), D2 and D3 (OA90), followed by careful
trimming of L28 and L30, will resolve most sound problems
if the PCL82 and its pentode cathode bias components
(56092 plus 25uF) are in order.

Luminance

When servicing this set dismay may arise due to odd
faults which are unconnected with the main complaint
appearing. The answer usually lies with either the system
switch, which can become half-cocked if it has not been
secured, or wires becoming detached from the panels. The
most common examples of the latter trouble are on the
decoder panel, where the white video input lead to P8 can
break or become disconnected, causing a blank raster, or
the white lead from the c.r.t. base comes adrift from P13 on
the panel. A disconnection at P13 robs the PFL200

moulded pulley
drive drum

drive puliey

tuner
drive

drive cord detail

cord alternative anchor for spring
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from
IF board K9

Brightness
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Fig. 2: The luminance channel circuit.

(luminance output section) of anode potential, and the
brightly -glowing screen grid will destroy the valve after a
very short time.

The PFL200 is the béte noir of this chassis, both halves
contributing their quota of troubles. At this point we are
concerned with the “b” (luminance) half of the valve, whose
internal electrodes seem to have a magnetic attraction for
each other. The first victim of this is usually the 68%
cathode bias resistor R359 (see Fig. 2) which goes out in a
blaze of glory, often followed by C303 developing a leak or
short. R345 is next in line, and can almost disintegrate. The
PFL200 is thus the instigator of burn holes in the printed
circuit panel in the area of its associated resistors.

The d.c. restorer diode D24 is sometimes the cause of
incorrect d.c. conditions in the luminance output stage, and
the two associated resistors R355 and R347 are also worth
checking. The effects of these faults are often masked by the
repairer changing the setting of the d.c. restorer taps X, Y
and Z (see Fig. 4), leading to brightness problems and the
burn ups referred to earlier.

L230 is a wee rejector coil associated with the luminance
delay line. It is physically fragile and often goes open-
circuit, leaving the luminance delay line unterminated. The
result is an over contrasted picture with reflections or
ghosting. '

Finally the luminance delay line driver transistor Tr32
tends to be unreliable. The symptoms of failure are weak or
no luminance, or a “halo” effect and a higher voltage on the
delay line than the usual 15-6V.

Decoder

There is only a single chrominance amplifier stage (Tr27)
up to the chroma delay line, and a few faults are
encountered here. A convenient killer over-ride switch will
be found at the bottom of the decoder panel. In cases of no

colour, operating this will usually confirm that the problem .

lies in the reference chain rather than the chroma amplifier.
A block diagram of the decoder is shown in Fig. 3.

A change in saturation from left to right, accompanied
by a change in background colour (magenta on the left
fading to green on the right), should lead to a check of C232
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(640uF), C312 (32uF) and C273 (SOuF) which decouple
the supplies within the decoder.

In the post-delay line circuitry the invertor transformers
L214/5 and L217/8 often develop shorts between their lead-
out wires. This leads to weak colour or imbalance between
the B—Y and R—Y signal levels. The cure is obvious on
inspection. After properly setting up the delay line circuit
adjustments 1.213 and R275, any Hanover bars remaining
are usually traceable to imbalance of the OA90 PAL
switching diodes D26 and D27. Hanover bars due to this
cause are easily distinguished by the fact that they are most
noticeable on saturated reds.

Early sets had two 7-8kHz tuned circuits, L216A and
L216B. In aligning these coils, L216A is set for maximum
ident amplitude, followed by L216B for correct phasing of
the PAL switching point — this receiver uses the ident signal
to drive the PAL switch directly instead of via the usual (for
those days) triggered bistable. Troubles are occasionally
experienced in this department, with the emitter decoupling
capacitors (both 25uF) drying up to give low ident signal
amplitude. Later chassis used a modified circuit which omits
L216B. In these versions L216A is adjusted for correct
phasing of course, any error showing as a vertical band of
incorrect colour on the right or left of the picture.

Reference Chain

The burst gate transistor Tr20 is not reliable, and can be
responsible for unlocked colours (killer over-ridden) due to
no gated burst being pre