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RADIO AND TV SPARES ALL COMPONENTS BRAND
NEW. CASH WITH ORDER ONLY. P & P 35np. ALL
PRICES INCLUDE VAT. AT 121/2%
CARRIAGE ON TUBES £1 .25 EXTRA

PHD COMPONENTS DEPT 2

18 HEDDON COURT PARADE,
COCKFOSTERS, HERTS
01- 440 1141 TELEX 261295

DROPPER SECTIONS 16p each

MULTISECTION CAPACITORS MAINS DROPPERS DIODES BA100 14p BA164 17p
AA113 14p 0A81 11p BA102 24p BAX13 5p

Description

400-400/350
200-200-150-50/300
1000-2000/35

2.60p
1.50

80p

BRC Mono 1400
BRC Mono 1500
BRC Colour 3000/3500
BRC Colour 8000
BRC Colour 8500

80p
75p
75p
75p
75p

AA116 14p 0A85 11p BA130 35p BAX16 6p
AA117 14p 0A90 6p BA145 16p BAY38 10p
AA119 8p 0A91 6p BA148 16p IN4148 4p
0A47 6p 0A95 6p BA154 12p BY206 30p
0A79 6p 0A202 9p BA155 15p

600/300
600/250

1.65
1.55

Phillips G8
Phillips 210 (with link)

50p
55p

RECTIFIERS

200-300/350
1000-1000/40
2500-2500/30
300-300/300
200-200-75-25/350
100-300-100-16/275
150-100-100-100-150/320

2.05
1.00
1.30

2.25
2.40
1.60
2.60

Phillips 210
R RI Mono 141
R RI Mono 161
GEC 27840
GEC 2000
Phillips G9

65p
75p
80p
75p
75p
35p

BY100 21p IN4001 4p TUNER
BY126 15p 1N4002 5p E LC1043/05

BY127 15p I N4003 6p 4.50 each

BY133 22p 1N4004 7p LOPT
BY182 2.00 I N4005 8p A29100
BY238 40p IN4006 9p (Korting etc.)
BY X10 14p IN4007 10p 6.50 each

150-150-100/350
175-100-100

1.50
2.35

THYRISTORS
2N4443 1.20

Bridge Rectifiers
BY164 50p INTEGRATED CIRCUITS

220/100 32p TV106 1.20 BY179 65p

2500-2500/63 1.70 BR101 45p W005 35p TAA350 1.90 SN76003ND 1.70

700/200 1.30 BRY39 45p W02 35p
TAA550 50p SN76013N 1.80

400/350 1.55 BR100 35p WO4 35p TAA630S 4.00 SN76013N07 1.80
TBA120S 95p SN76013ND 1.60

TRANSISTORS AF 179 55p BC182L 10p BD138 49p BF 257 48p TBA12050 95p SN76023N 1.85
AC107 33p AF 180 53p BC182LB 10p BD139 54p BF258 65p TBA5200 3.00 SN76023ND 1.60
AC126 23p AF 181 49p BC183L 10p BD144 2.10 BF271 15p TBA530Q 2.50 SN76033N 2.75
AC127 23p AF186 39p BC183LB 10p BD155 74p BF273 15p TBA5400 3.00 SN76665N 2.50
AC12701 50p AF239 39p BC184L 10p BD157 74p BF274 15p TBA550Q 4.00 CA3065 2.50
AC128 23p AL102 1.05 BC186 24p BD183 55p BF336 34p TBA560CQ 4.00 MC1358P 2.50
AC12801 50p AU107 1.05 BC187 26p BD235 74p BF 337 34p TBA7500 2.20 MC1327P 95p
AC141 24p AU110 1.85 BC203 15p BD237 74p BF338 34p TBA800 1.60 MC1327P9 95p
AC141K 25p AU113 2.20 BC204 15p BD238 74p BF458 590 TBA9200 4.00 MC1330P 70p
AC142 24p BC107 10p BC205 15p BDX32 2.50 BF X29 29p TBA99013 4 00 MC1351P 70p
AC142K 25p BC108 10p BC206 15p BF115 19p BF X84 24p SN76003N 2.75 MC1352P 80p
AC153 23p BC109
AC176 24p BC113

10p
12p

BC207 15p BF118 ?5t3
BC208 11p BF 121 24p

BF X85
BF X88

25p
23p

VALVES

AC17601 50p BC114 19p BC209 15p BF 152 30p BF X89 30p DY86/87 42p PCF80 43p P L36 71p
AC187 23p BC115 19p BC212L 11p BF 154 30p BF Y50 22p DY802 42p PCF86 49p P L84 34p
AC187K 24p BC116 19p BC213L 11p BF157 30p BF Y51 22p ECC82 42p PCF801 52p PL504 85p
AC188 24p BC117 19p BC214L 11p BF 158 24p BF Y52 22p E F80 38p PCF802 54p P L508 88p
AC188K 40p BC118 28p BC225 15p BF 163 24p BU105/01 1.90 EF183 44p PC L82 52p P L509 1.60
AC193 K 29p BC119 28p BC237 15p BF167 24p BU105/02 1.90 EF184 44p PCL84 52p PY509 48p
AC194K 31p BC125 21p BC238 11p BF 173 24p BU105/04 2.50 E H90 45p PCL85 59p PY500A 1.12
AD140 45p BC126 19p BC251A 16p BF 177 29p BU108 3.00 PCC89 52p PC L86 57p PY800 47p
AD142 50p BC136 19p BC301 32p BF 178 32p BU126 2.90 PCC189 52p PF L200 73p
AD143 50p BC137 19p BC303 59p BF 179 32p BU204 1.90
AD145 50p BC138 19p BC307 11p BF180 34p BU205 1.90 TUBES Carriage £1.25/Tube
AD149 48p BC139 19p BC308 9p BF 181 32p BU206 1.90 20" Mono 20.00 19" A49/191X 61.00
AD161 45p BC142 29p 8C327 12p BF 182 43p BU208 3.00 24" Mono 23.00 20" 510DJB22 64.00
AD162 45p BC143 34p BC328 12p BF 183 43p MJE340 65p 12 Months Guarantee 22" A56/120X 67.00
AF114 30p BC147 12p BC337 15p BF184 25p MJE520 80p

EHT TRIPLERSAF115 23p BC148 11p BC547 12p BF185 25p MJE2955 1.10
AF116 23p BC149 13p BD115 64p BF194 14p MJE3055 73p BR C950 2.40 Pye CT205 5.00

AF117 19p BC153 19p BD116 60p BF195 14p MPSUO5 65p BRC1400 2.40 PYE731 7.50

AF118 48p BC154 19p BD124 79p BF196 14p, MPSU55 1.25 BRC1500(17") 2.40 Decca2030 6.00

AF121 30p BC157 14p BD131 44p BF197 14p R2008B 2.00 BRC1500(24") 2.75 GEC2028 6.50

AF124 23p BC158 12p BD132 49p BF198 19p R2009 2.00 BR C3500 6.00 GEC2110 7.00

AF125 23p BC159 14p BD133 49p BF 199 24p R20108 2.00 BR C8000 2.60 ITTCVC5 6.00

AF126 23p BC171 14p BD134 49p BF 200 34p TIP31A 60p BR C8500 5.00 RRI111/174 9.00

AF127 23p BC172 13p BD135 39p BF240 19p TIP32A 60p BRC9000 7.00 R R I A823 7.00

AF139 34p BC178 21p BD136 45p BF241 21p Decca CS190 6.50 Korting 90° 6.50

AF178 53p BC179 19p BD137 47p BF256LC 44p Phillips L8 6.60 Tanberg 6.50

ii



COPYRIGHT
IPC Magazines Limited, 1976.

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, IPC Magazines Ltd.,
Lavington House, 25 Lavington
Street, London SE1 OPF. Prices
include postage and VAT.

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
published in Television, but we
cannot offer advice on modifications
to our published designs nor
comment on alternative ways of
using them. All correspondents
expecting a reply should enclose a
stamped addressed envelope.
Requests for advice in dealing with
servicing problems should be
directed to our Queries Service. For
details see our regular feature "Your
Problems Solved".

OCTOBER VOL. 26 NO.12
1976 ISSUE 312

621 ITV Comes of Age

622 Teletopics

624 Dealing with the Older Set
The problem of deciding whether an old set is worth
servicing is discussed and hints given on appropriate
servicing steps.

628 In -Situ Transistor Tester
Full constructional details of this handy servicing aid
which enables transistors to be tested without the need
to remove them from the circuit.

631 Letters
632 Thorn 9000 Chassis Faults

A follow-up to our recent feature on faults in the
Syclops circuit, dealing with the field timebase and
colour faults.

634 Equipment Reviews by Roger Bunney

636 The Granada Colourette by Owen Buttershaw
This most unusual 11 in. colour portable was originally
a rental set but is now appearing on the second hand
market.

639 Long -Distance Television by Roger Bunney

642 If You Have a Width Problem ... by Peter Gaymead Frazer
One of the most common complaints in valved receivers
is lack of width. A complete run down on causes, with
hints on well known commercial chassis.

645 Surface Acoustic Wave Filters by Luke Theodossiou
The use of a single SAWF does away with the need for
the complex tuned circuitry at present used to form the
receiver's bandpass response.

650 Replacing Line Output Transistors Safely
Faced with a short-circuit line output transistor, how
can you tell whether a replacement will instantly suffer
the same fate? A summary of transistor line output stage
faults and the precautions that can be taken.

652 Circular Polarisation
A new transmission technique has been evolved in the US
and may well be adopted there shortly.

654 Dynamic Focusing
Focusing at the edges of a 110° colour tube can be
greatly improved by adding a parabolic component to
the focus potential.

655 Servicing Television Receivers by L. Lawry -Johns
The Philips K70 chassis.

659 Next Month in Television
660 IBC -76 Philip Ross reports

The sixth International Broadcasting Convention takes
place at the end of September. A review of the present
state of developments in the broadcast field.

662 Video Circuits for Monochrome Portables by S. George
A survey of the varied circuitry to be found in the
video channels of current portables.

665 Your Problems Solved
667 Test Case 166

by Vivian Capel

by Alan Willcox

by Barry F. Pamplin

by E. Trundle

by R. Cherville

by Peter Murchison

SPECIAL SUPPLEMENT:
RECOGNISING FAULTS OFF -SCREEN

The centre pages contain an illustrated guide, in colour, to recognising faults from the
symptoms displayed. Compiled by R. Fisher.

OUR NEXT ISSUE DATED NOVEMBER WILL BE
PUBLISHED ON OCTOBER 18

TELEVISION OCTOBER 1976 617



MONO TRANSFORMER
(No Extra for Carriage)TV LINE OUTPUT

TRANSFORMERS VAT @
All items new and guaranteed TOTAL

£6.75ea

12f% 84p
£7.59

BUSH
TV102C TV128 TV183 or D
TV 103 or D TV134 TV 183S
TV105 or D TVI35 or R TV183SS
TV105R TV138 or R TV185S
TV106 TVI 39 TV186 or D
TV107 TV141 TV186S
TV108 TV145 TV186SS
TV109 TV148 TV191D
TV112C TV161 TV191S
TV113 TV165 TV193D
TV 115 or C TV166 TV193S
TV115R TV171 TV198
TV118 TV175 TV307
TV123 TV176 TV312
TV124 TV178 TV31 3
TV125 or U TV181 or S TV315

DECCA
DR I DM35 DR123
DR2 DM36 DR202
DM3 DM39 DR303
DR3 DR41 DR404
DR20 DM45 DR505
DR21 DR49 DR606
DR23 DM55 666TV-SRG
DR24 DM56 777TV-SRG
DR29 DR61 MS1700
DR30 DR71 MS2000
DR31 DR95 MS2001
DR32 DR100 MS2400
DR33 DR101 MS2401
DR34 DR121 MS2404

DR122 MS2420

MURPHY
V843...
all models to
V979

V153
V159
V173
V179
V1910
V1913
V1914
V2014 or S
V2015D
V2015S
V2015SS
V2016S
V2017S
V2019
V2023
V2027
V2310
V2311C
V2414D
V2415D
V2415S
V241 5SS
V2416D
V2416S
V2417S
V2419
V2423

PHILIPS
17TG100u 19TG170a 21T6106u
1 7TG102u all models to 2ITG107u
17TG106u 19TG179a 217G109u
17TG200u G19T210a
17TG300u G19T211a 23TG111a
17TG320u G19T212a all models te

G19T214a 23TG164a
19TG108u .. G19T215a
all models to 237G170a ...
19TG164a G20T230a .. all models to

all models to 23TG176a
G20T328

G24T230a
21TG100u all models to
217G102u G24T329

PVC
11u 40F 58 64 81 93 99 161
31F 43F 59 68 83 94 150 170
32F 48 60 75 84 95/4 151 170/1
36 49 61 76 85 96 155 171
37 50 62 77 86 97 156 171/1
39F 53 63 BO 92 98 160

GEC
BT454
BT455
BT455DST

2000DST ...
all models to
2044

2047...
all models to
2084

2104 or /1
2105 or /1

KB -ITT
By Chassis:
VC1 VC52
VC2 VC52/1
VC3 VC100
VC4 VC100/2
VCII VC200
VC51 VC300
Or quote model

No.

PLEASE QUOTE PART NO.
NORMALLY FOUND ON TX. BASE

PLATE; 4121, 4123, 4140 OR 4142.
BAIRD
600 628 662 674
602 630 663 675
604 632 664 676
606 640 665 677
608 642 666 681
610 644 667 682
612 646 668 683
622 648 669 685
624 652 671 687
625 653 672 688
626 661 673

SOBELL
ST196 or DS
ST197
ST290
ST297

1000DS .

all models to
1102

THORN GROUP
Ferguson, H.M.V. Marconi, Ultra

By Chassis: -
800.850, 900, 950/1, 950/2,
950/3, 960.970, 980, 981,
1400, 1500, 1500124-),
1580, 1590, 1591.

Or quote model No.

INDESIT

20EGB
24EG8

Tidman Mail Order Ltd., Hamond Components (Midland) Ltd.,
236 Sandycombe Road, MON-FRI 9am to 12.30pm 80-90 Meriden Street, MON  FRI 9 am to 1 pm

Richmond, Surrey. 1.30 pm to 4.30 pm Birmingham B5 5LR. 2 pm to 5 30 pm

Approx. 1 mile from Kew Bridge. SAT 10 am to 12 noon

Phone: 01-948 3702 Phone: 021-643 2148
Contact your nearest depot for service by -return. Callers welcome. Please phone before calling.

....

COLOUR TV LINE OUTPUT TRANSFORMERS E.H.T. RECTIFIER TRAYS (Prices on application)

FROM BI-PRE-PAK LTD, THE 'STIRLING SOUND'
XA NEW AND GREATLY IMPROVED R.F. CROSS -HATCH. SIGNAL GENERATOR FOR COLOUR T.V. ALIGNMENT

4 PATTERNS

BLANK RASTER

OPERATES WITHOUT
T.V. TRANSMISSION

11111 11111
CONNECTS TO AERIAL

SOCKET ON SET

Si" x 3" x 2" plus
handle.

Behind this advanced new TV signal generator is the
successful experience of selling thousands of our original

MK.1 and MK.2 models. The X-44 will produce four
patterns (vertical, horizontal, dot and cross -hatch)

PLUS blank raster for purity adjustment. A pre-set
adjustment for RF output is incorporated as well as line

frame synch. Will fit comfortably into a large pocket.
Works anywhere. Operates from four 1600 alkaline

batteries. In strong two tone plastic case.
Plugs straight into aerial socket of sets and operates

independently of T.V. transmissions.

n 8%

Please add 50p for p/p. f2 7.5u
A-

vm.

Bi-Pre-PakIStirling Sound TV instruments ere examples of the many
attractive items sold by Bi-Pre-Pak. For catalogue of these and audio
modules, semi -conductor bargains, books, etc., send large S.A.E.
envelope with 10p stamp.

THE EVER -POPULAR MK. 2
X -HATCH GENERATOR

Based on the original "Television" design.
Generates 4 patterns. Runs from 3 U.2 type
batteries. Tough fibreglass case. P/P either
model - 50p.

FORM £7.93 TESTED £9.93
(V.A.T. 8%) (V.A.T. add 8%)

BI-PRE-PAK LTD
(Reg. No. 820919)

Dept. X, 220-224 WEST ROAD
WESTCLIFF-ON-SEA, ESSEX SSO 9DF

Telephone Southend 10702) 46344

TV SIGNAL STRENGTH METER
As described in this journal. A finely designed
instrument of enormous value to the TV engineer, etc.
Complete kit of guaranteed parts, and as specified.

50p postage & packing V.A.T. at Sob. £19.50

BI-PRE-PAK LTD. 220-224 West Road, Westcliffe, Essex
SSO 9DF
Please send me

for which I enclose f inc. V.A.T. & post & packing.

NAME

ADDRESS

TV8mmmmmmmmmmmmmmm ill

I

I
I

I
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TRANSISTORS, E TC. Type Price I f I Type Price If) Type Price (C) ype Price ICI Type- Price CI
Type Price If) Type Price (C) BC170 0.15 80131 0.45 BF195 0.15 FY18 0.63 ME6002 0.17AC107 0.35 AF186 0.40 BCI 71 0.15 BD132 0.50 13F196 0.15 FY40 0.40 ME8001 0.18
AC117 0.24 AF239 0.40 BCI72 0.14 8D135 0.40 8F197 0.17 FY41 0.43 MJE340 0.68AC126 0.25 AF279 0.84 BCI73 0.20 BD136 0.46 BF198 0.20 FY50 0.25 MJE341 0.72AC127 0.25 AL100 1.10 8C1748 0.26 BD137 0.48 8F199 0.25 FY51 0.23 MJE370 0.85AC128 0.25 AL102 1.10 BCI 76 0.22 80138 0.50 BF200 0.35 FY52 0.23 MJE520 0.85AC141 0.26 AL103 1.10 BC177 0.20 80139 0.55 BF218 0.35 FY57 0.32 MJE521 0.95AC14IK 0.27 AL113 0.95 BC178 0.22 801 40 0.62 8F222 1.08 FY64 0.42 MJE2955 1.20
AC142 0.20 AU103 2.10 BC1788 0.22 BDI 44 2.19 8F224J 0.15 FY72 0.31 MJE3000 1.85ACI 42K 0.19 AU110 1.90 BC179 0.20 BD145 0.75 BF240 0.20 FY90 0.70 MJE3055 0.74
AC151 0.24 AUI 13 2.40 BC179B 0.21 8D163 0.67 8F241 0.22 LY15A 0.79 MPF102 0.40
AC152 0.25 BC107 0.12 BC182L 0.11 BD183 0.58 8F244 0.18 PX25 1.90 MPS6566 0.21
AC153K 0.28 BC107A 0.13 BC183 0.11 8D122 0.78 8F254 0.45 PX29 1.70 MPSA05 0.47AC154 0.20 BC1078 0.14 BC183K 0.12 80234 0.75 8F255 0.45 PX52 1.90 MPSA55 0.50AC176 0.25 BC108 0.12 BC183L 0.11 BD4I 0 1.65 BF256 0.45 RC4443 0.68 MPSUO5 0.66
AC178 0.27 BC10813 0.13 BCI84L 0.13 BD5I 9 0.76 BF257 0.49 RY39 0.47 MPSUO6 0.76
AC187 0.25 BC109 0.13 BC186 0.25 BD520 0.76 BF258 0.86 RY56 0.40 MPSU56 1.26AC187K 0.26 BC109C 0.14 BC187 0.27 BD599 0.75 8F259 0.93 R101 0.47 MPSU55 1.26
AC188 0.25 BCI 13 0.13 BC208 0.12 BDX18 1.45 BF262 0.70 SX19 0.13 0C26 0.38
AC188K 0.26 BC114 0.20 BC212L 0.12 BDX32 2.55 BF263 0.70 SX20 0.19 0C28 0.65AC193K 0.30 BC115 0.20 8C213L 0.12 EIDY18 1.78 BF273 0.16 SX76 0.15 0C35 0.59
AC194K 0.32 BC116 0.20 BC214L 0.15 BDY20 0.99 8F336 0.35 SX82 0.52 0C36 0.64
ACY28 0.25 BCI 17 0.20 BC238 0.12 BF115 0.20 BF337 0.35 SY19 0.52 0C42 0.55
ACY39 0.68 BC119 0.29 BC261A 0.28 BF117 0.45 8 F458 0.60 SY41 0.22 0C44 0.25
AD140 0.50 BC125 0.22 BC2624 0.18 BFI 20 0.55 8F459 0.63 SY54 0.50 0C45 0.32
AD142 0.42 BC126 0.20 BC2638 0.25 BF121 0.25 BF596 0.70 SY56 0.80 OC70 0.32AD143 0.51 BC132 0.15 8C267 0.16 BFI23 0.28 BF597 0.15 SY65 0.16 0071 0.32
AD149 0.50 8C134 0.20 BC268C 0.14 BF125 0.25 BFR39 0.24 SY78 0.40 0072 0.32
AD161 0.48 8C135 0.19 BC294 0.37 8F127 0.30 8FR41 0.30 SY91 0.28 0073 0.51
ADI 62 0.48 BC136 0.20 BC300 0.60 '13F158 0.25 BFR61 0.30 SY95A 0.27 0075 0.25
AF114 0.25 BC137 0.20 BC301 0.35 BF159 0.27 BFR79 0.24 T106 1.24 0076 0.35AF115 0.25 BC138 0.20 BC303 0.60 8F160 0.22 8FT43 0.55 T116 1.20 0081' 0.53
AF116 0.25 BC142 0.30 BC30713 0.12 8F161 0.45 8FVV10 0.55 U105/02 1.95 0081D 0.57
AFI 17 0.20 BC143 0.35 BC3084 0.10 BF162 0.45 8FW11 0.55 U108 3.25 0C139 0.76
AFI 18 0.50 BC147 0.13 BC309 0.15 BF163 0.45 BFVV16A 1.70 U126 2.99 0C140 0.80
AF121 0.32 BC148 0.12 BC323 0.68 BF167 0.25 BFVV30 1.38 U204 1.98 0C170 0.25
AF124 0.25 BCI49 0.14 BC377 0.22 BF173 0.25 BFW59 0.19 U205 1.98 0C171 0.30
AF125 0.25 BCI 52 0.25 8C441 1.10 BF177 0.30 BFW60 0.20 U207 3.00 0C200 1.30
AF126 0.25 BC153 0.20 8C461 1.58 13F178 0.33 BFVV90 0.28 U208 3.15 OCP71 0.92
AF127 0.25 8C154 0.20 BCY33 0.36 BF179 0.33 BFX16 2.25 U209 2.65 ON236A 0.65
AF139 0.35 BC157 0.15 BCY42 0.16 8F180 0.35 BFX29 0.30 UY78 2.85 ORP12 0.55
AF147 0.35 BC158 0.13 BCY71 0.22 BF181 0.33 BFX30 0.35 Y78 2.55 R2008B 2.05
AF 149 0.45 BC159 0.15 BCY88 2.42 8F182 0.44 BFX84 0.25 UY79 2.85 R20108 2.95
AFI 78 0.55 BCI61 0.48 BD115 0.65 BF183 0.44 BFX85 0.26 40N1 0.45 TIC44 0.29
AF179 0.60 8C16713 0.15 5D123 0.98 BF184 0.26 BFX86 0.26 1222 0.55 TIC46 0.44
AF180 0.55 BC168B 0.13 BD124 0.80 BF185 0.26 BFX87 0.28 5024 0.20 TIC47 0.58
AF181 0.50 BC169C 0.13 BD130Y 1.42 BF194 0.15 13FX88 0.24 ME6001 0.16 TIP29A 0.49

LINEAR IC'S DIODES DIGITAL IC's HARD-
Type Price (£1 Type Price (C) Type Price (r) Type Price (£) Type Price(f) Type Price(f) WARE
CA3045 1.35 TAA6I 18 1.85 AA113 0.15 FSY4I A 0.40 7400 0.20 7460 0.20 BASES
CA3046 0.70 TAA6300 4.18 AA119 0.09 0A10 0.20 7401 0.20 7470 0.33 Type Price (C)
CA3065 1.90 TAA630S 4.18 AA129 0.20 0A47 0.07 7402 0.20 7472 0.38 DIL8 0.16
MC1307P 1.19 TAA6618 1.32 AA143 0.10 0481 0.12 7404 0.24 7473 0.44 DIL14 0.16
MC1310P 2.94 744700 4.18 AAZ13 0.30 0A90 0.08 7406 0.45 7474 0.48 DIL16 0.18
MC1327PQ 1.01 TAA840 2.02 AAZ17 0.12 0491 0.07 7408 0.25 7475 0.59
MCI330P 0.76 TAA8614 0.49 BA100 0.18 0A95 0.07 7410 0.20 7489 4.32

MOUNT-
ING KITS
TO -3
TO -66

0.06
0.06

MC1351P 0.75
MC1352P 0.82
MC1358P0 0.85
MCI 496L 0.87
MC3051 P 0.58

TAD100
TBA1205
TBA240A
TBA281
TBA480Q

2.68
0.99
2.97
2.28
1.90

BA102
BA110U
84115
BA141
84145

0.25
0.30
0.12
0.17
0.17

04200
04202
04210
OAZ23 7
S2M1

0.10
0.10
0.29
0.78
0.22

7411 0.25
7412 0.28
7413 0.50
7416 0.45
7417 0.30

7490 0.65
7491 1.10
7492 0.75
7493 0.65
7494 0.85

MFC40008 0.43 TBA500 1.99 84148 0.17 TV20 1.85 7420 0.20 7495 0.85
MFC4060A 0.70 TBA5000 2.00 BA154 0.13 N914 0.07 7425 0.37 7496 1.00
MFC6040 0.91 TBA510 1.99 BA155 0.16 N914E 0.06 7430 0.20 74100 2.16
NE555 0.72 TBA520Q 3.34 BA156 0.15 N916 0.10 7440 0.20 74121 0.80 VALVES
NE556 1.34 TBA530 2.71 BA157 0.25 N1184 0.92 7441 0.85 74122 0.80 Type Price (f)
SL414A 1.91 TBA530Q 2.71 BAX13 0.06 N1195 1.10 7445 1.95 74150 1.44 DY87 0.39
SL9018 3.84 TBA540 3.21 BAX16 0.07 N4001 0.05 7447 1.30 74151 1.15 EB91 0.30
SL91713 5.12 113.45400 3.21 BAY72 0.11 N4002 0.06 7450 0.20 74154 1.66 ECC82 0.41
SN76001N 1.45 TBA550Q 4.10 BE1104 0.52 N4003 0.07 7451 0.20 74164 2.01 EF80 0.41
SN76003N 2.92 TBA560C 4.09 81111058 0.52 N4004 0.08 7454 0.20 74192 2.05 EF183 0.53
SN76013N 1.95 TBA560CQ 4.10 BB105G 0.45 N4005 0.09 74193 2.30 EF184 0.53
SN76013ND TBA570 1.17 881108 0.45 N4006 0.11

1.72 TBA641 2.30 138100 0.50 N4007 0 14
SN76023N 1.95
SN76023ND

1.72
SN76033N 2.92

TBA673
TBA700
7E147200
TBA750Q

2.28
2.59
2.45'
2.33

BY100
BY103
BY126
BY127

0.22
0.22
0.18
0.17

N4148
N4448
N5400
N5401

0.05
0.10
0.15
0.17

ZENER DIODES
400mW 3.0-33V 12p each

1.3W 3.3-100V 18p each
SN76227N 1.46 TBA800 1.75 81'133 0.23 N5402 0 20

VDR'S, PTC & NTC RESISTORSSN76530P 1.05
SN76533N 1.20

TBA810AS
TBA9200

1.75
4.23

BYI40
BYI64

1.40
0.55

N5403
N5404

0.22
0.25

SN76666N 0.90 T84990 4.10 BY176 1.68 N5405 0.27
TAA300 1.78 TBA9900 4.10 BY179 0.70 N5406 0.30 Type Price I I') Type Price (C)
TAA320 0.94 TCA270Q 4.18 BY206 0.31 N5407 0.34 E295ZZ E299D0/P116-
TAA350A 2.02 2N414 1.25 BYX10 0.15 S44 0.07 /01 14 P354 ail 8
TAA435 0.85 BYZI2 0.30 S310 0.45 E295ZZ VA1015 50
TAA450 2.70 FSY11A 0.45 S920 0.07 /02 14 VAI 033 8
TA.A550 0.55 Please enquire for E298ED VAI 034 8
TAA570 2.02 linear op. amps. /42 58 6 VA1040 8
TAA611A 1.70 709, 710. etc. /A262 6 VA1104 35

Type Price (0
TIP30A
TIP3 IA
TIP32A
TIP33A
TIP34A
TIP41A
TIP42A
71543
TIS73
TIS90
TIS91
ITX109
ZTX300
ZTX304
ZTX310
ZTX3I 3
ZTX500
ZTX502
ZTX504
ZTX602
2N525
2N696
2N697
2N706
2N706A
2N708
2N744
2N914
2N9I6
2N918
2N930
2N1164
2N1304
2N1305
2N1308
2N1307
2NI308
2NI309
2N1613
2N1711
2N1890
2N1893
2N2102
2N2217

0.58
0.65
0.67
0.99
1.73
0.80
0.91
0.30
1.36
0.23
0.23
0.12
0.16
0.22
0.10
0.12
0.17
0.17
0.42
0.24
0.86
0.23
0.15
0.12
0.15
0.35
0.30
0.19
0.20
0.42
0.35
3.60
0.21
0.21
0.31
0.22
0.26
0.38
0.34
0.45
0.45
0.48
0.51
0.38

2N2218 0.60
2N2219 0.50
2N22214 0.41
2N2222A 0.50
2N2270 0.41

Type Price (C)
2N2369A 0.42
2N2401 0.60
2N2484 0.41
2N2570 0.18
2N2646 0.53
2N2712 0.12
2N2894 0.77
2N2904 0.22
2N2904A 0.28
2N2905 0.26
2N2905A 0.28
2N2926G 0.13
2N2926Y 0.12
2N29260 0.12
2N2955 1.12
2N3012 0.91
2N3019 0.75
2N3053 0.21
2N3054 0.55
2N3055 0.60
2N3133 0.54
2N3134 0.60
2N3232 1.32
2N3235 1.10
2N3250 1.02
2N3254 0.28
2N3323 0.48
2N3391A 0.23
2N3501 6.99
2N3702 0.13
2N3703 0.15
2N3704 0.15
2N3705 0.11
2N3706 0.10
2N3707 0.13
2N3715 2.30
2N3724 0.72
2N3739 1.18
2N3766 0.99
2N3771 1.70
2N3772 1.90
2N3773 2.90
2N3790 4.15
2N3794 0.20
2N3819 0.35
2N3820 0.49
2N3823 1.45
2N3866 1.70
2N3877 0.25

Type Price (0
2N3904 0.16
2N3905 0.18
2N3906 0.15
2N4032 0.43
2N4033 0.54
2N4036 0.52
2N4046 0.35
2N4058 0.17
2N4123 0.13
2N4124 0.15
2N4126
2N4236
2N4248
2N4284
2N4286
2N4288
2N4289
2N4290
2N4291
2N4292
2N4392
2N4871
2N4902
2N5042
2N5060
2N5061
2N5064
2N5087
2N5294
2N5296

0.20
1.90
0.12
0.19
0.19
0.13
0.20
0.14
0.18
0.20
2.84
0.24
1.30
1.05
0.32
0.35
0.45
0.32
0.35
0.57

2N5298 0.58
2N5322 0.85
2N5449 1.90
2N5457 0.30
2N5458 0.35
2N5494 0.85
2N5496 1.05
2N6027 0.65
2N6178 0.71
2N6180 0.92
2SC643A 1.36
2SCI 172Y 2.80
3N140 1.21
40250 0.60
40327 0.67
40361 0.48
40362 0.50
40429 0.80
40439 2.67

Type Price If)

EH90
PC86
PC88
PCC89
PCF80
PCF86
PCF801
PCF802
PCL82

0.55
0.67
0.76
0.58
0.47
0.58
0.58
0.83
0.50

PCL84 0.54
PCL805/85 0.58
PCL86 0.58
PFL200 0.74
PL36 0.80
PL84 0.61
PL504 0.80
P1508 0.95
P1509 1.44
PY81/800 0.45
PY88 0.52

RESISTORS
Carbon Film (5%)
IIN 5.6 0-330K 01E121
1W 100-10M 01E24)
1W 100-19M 01E121
2W 10 0-10M 01E6)
WIREWOUNO (5%)
21W 0.22 0-270 0

5W 10 0-8.2k
IOW 10 0-25k 0

ea

1.5p
1.5p

3p
5p

15p ea
13p as
18p ea

CAPACITORS
Full range of C280, C296, tubular
ceramic. pin-up ceramic, Miniature
electrolytics, mica, mixed dielectric and
TV electrolytics stocked. - Please see
catalogue

P. & P.: UK E0.12 per order.
Overseas: At cost.
Please add VAT at 8% except items
marked t which are at 12196 -
Giro A/c 23 532 4000.

EAST CORNWALL

COMPONENTS
CALLINGTON - CORNWALL

TEL: STOKE CLIMSLAND 105797) 439

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

THE UM4 "COLOURBOOSTER"
UHF/625 LINE

Can produce remarkable improvements in colour and picture quality in
fringe or difficult areas with significant reduction in noise (snow).

High gain - very low noise. Fitted fly lead - installed in seconds.
Highest quality components.
IVORY PLASTIC CASE 31 x 31 x If FELT BASE
CHANNELS: Group A, Red code 21-33

Please Group B, Yellow code 39-51
Specify Group C -D, Green code 52-68
EQUALLY SUITABLE FOR BLACK AND WHITE

Also the M4 DUAL BAND VHF UNIT
Boosts all Band III and any specified Band I channel simultaneously.
Nominal gain 16-18 dB both bands.
PRICES BOTH TYPES REDUCED:
Battery model £4.61 Mains version £7.03 Including VAT & postage.

TRANSISTOR DEVICES LIMITED
6 ORCHARD GDNS., TEIGNMOUTH, DEVON
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Technical
Training in
Radio,
Television and
Electronics
Start training TODAY and make sure you are
qualified to take advantage of the many
opportunities open to trained people. ICS 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 people
to move up into higher paid jobs - and 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 and Guilds Certificates: -
Telecommunications Technicians,
Radio, TV and Electronics Technicians,
Electrical Installation Work,
Technical Communications,
Radio Amateur,
MPT General Radio Communications
Certificate.
Diploma Courses: -
Electronic Engineering,
Electrical Engineering,
Computer Engineering,
Radio, TV, Audio Engineering, Servicing and
Maintenance. (inc. Colour TV)
New Self -Build Radio Courses with Free Kits.
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 courses which
are approved by a leading manufacturer.
The ICS Guarantee
If you are studying for an examination, ICS
will guarantee coaching until you are
successful - at no extra cost.

POST OR PHONE TODAY FOR FREE BOOKLET.

I am interested in

Name

Address

s.

sa l
MN
me

s.isPhone No 1.
m i sInternational Correspondence Schools, 1.1

Dept. 800Y, lntertext House, 111.

LONDON SW8 4UJ. Tel 622 9911 (all hours)

Inimmimmumummimmummmumos

CLEARANCE
SALE!

Decca C.T.V. 19/25 D/STD £36.00
Philips 25" G6 D/STD £48:00
GEC 19/25 D/STD £52.00
Kuba 25" S/STD £56.00
GEC 19/22 S/STD £60.00
Philips 22" G6 S/STD £64.00
The above sold with tube tested. Sets checked complete but not
necessarily working. For guaranteed working add f 16.

Eurosonic 22" S/STD £72.00
Murphy CV 2211 S S/STD £76.00
Bush 184 S S/STD £80.00
Pye 205/252 S/STD £96.00
Thorn 18/20 Current Model £112.00
Philips 22" G8. £128.00
GEC 22" Electronic Tuner £144.00

All above sets in good working order.
All above plus f8 delivery.

COLOUR TUBES-
PROFESSIONALLY REBUILT

19" £24.00 25" £30.00
PLUS £4 P.PKG

Always a good selection of modern and older C.T.V. panels and scrap
chassis cabinets, etc., etc.

Agents for top quality mercury aerials.

UHF set top multi band.
Boxes of 25 for £45 delivery and VAT included.

SQUARE SCREEN MONO
Most models available, i.e., GEC, Decca, Thorn,
D/STD from £12.00. Philips, Pye, Thorn, Bush,
S/STD from £16.00

Hundreds of 19"/23" to pick from at giveaway
prices.

All prices plus VAT.
Please write for quotation on any set or spares.

Callers welcome.
Quantity discounts. Deliveries arranged.

Southern
Watling Street, Hockcliffe

(3 miles north of Dunstable on A5)
Tel. Hockcliffe 768

Northern
Thornbury Roundabout, Leeds Road, Bradford 3

Tel. (0274) 665670
Scotland

Peacock Cross Industrial Estate,
Burnbank Road, Hamilton

Tel. (06982) 29511.
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ITV's TWENTY-FIRST
Twenty-one years ago, on September 22 1955, Independent Television
programmes began in the London area. For the trade this meant more business,
the coming of Band III, switched tuners and a patterning -prone horror called a
universal converter. For viewers it ushered in alternative programmes and a new
attitude on the part of the broadcasters: for the first time in the UK two different
organisations were competing for his or her attention. No longer did the viewer
have to take whatever a monopoly service deigned to offer, no matter how well
intentioned. Nightly, the viewer has ever since been able to vote with his push-
buttons.

Many people feared the coming of a commercially -based service, despite the
safeguards written into the Television Act. The late Lord Reith, architect of the
BBC, likened commercial television to "smallpox, the bubonic plague and the
Black Death" - before it began. Critics gave the early ITV programmes a rough
ride and initially the companies lost money. But soon the public voted
overwhelmingly for ITV. And, as one critic pointed out, "The coming of ITV -
the mere threat of it - woke up the BBC from a timeless trance of lethargy and
complacency. If we were to go back now to the programmes in 1953 there would
be instant uproar."

Sir Robert Fraser and latterly Sir Brian Young have created and nourished a
regional system with local involvement and closely linked to its public, providing
scope and assistance for small regional operations such as Border and the
Channel Islands alongside the giants of the network.

But if television is ultimately programmes, it is also engineering. The record of
ITV's technical achievements and innovations is impressive: from the original
Band III network that provided good coverage from few sites to the pioneering of
the unattended network of transmitters for Bands IV and V or the latest digital
systems from IBA's engineering centre in Hampshire; from the first British studio
centres designed to use the videotape recorder as a production tool to the
advanced computer -generated graphics of ITN or the Oracle teletext experiments.

Buoyant revenues have not been permitted, except perhaps temporarily, to give
anyone a licence to print money; advertising seems to have proved a viable and
reasonably painless way of providing the public with a service of "information,
education and entertainment" without extracting a further poll tax. Not only does
ITV absorb no part of the licence revenue but over the years it has paid to public
funds about £500 million.

British television operates under the close and often hostile scrutiny of the
public, press, Parliament, Royal Commissions and the present Annan Committee.
When programmes offend against good taste or are shoddy the public says so
loudly - and is listened to. ITV's controlling authority, the IBA, is equally often
accused of being too harsh and too lax - suggesting that for once the degree of
interference is about right.

Broadcasters are not modest lilies, and ITV rather grandly claims to be an
outstanding example of private initiative coupled with public control. Even if that
is pitching things a bit too high, it does appear as if for once the traditional British
habit of compromise has proved reasonably successful. Without by any means
endorsing all that ITV offers and does or does not do, it is not over generous to
say that it forms one of the vital ingredients of what has been called "the least
worst television service in the world."

Anniversaries threaten to become the bane of television - but just for once let
us say "Happy Birthday ITV".
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SETMAKER PRESSURE GROUP ON
IMPORTS

Following recent expressions of concern over the level of
Japanese and other Far Eastern TV imports to the UK,
Thorn, GEC and Philips have set up a combined pressure
group to lobby the government for import controls. The first
action has been to prepare a report on the state of the
industry for Alan Williams, Minister of State, Department
of Industry, with whom a meeting has taken place, at which
both management and union representatives stressed the
dangers facing the industry. It is also proposed to put
pressure on MPs in constituencies where there are TV
plants. In commenting on their trading results last year
the UK's largest setmaker, Thorn, say that "conditions
worsened with a serious increase in imports of monochrome
TV sets and audio goods from the Far East at prices which
seem to bear no relationship to manufacturing costs and
changes in exchange rates". Meanwhile Mullard, the UK's
sole remaining colour tube maker, has warned that its
parent company Philips may have to review c.r.t.
manufacture in the UK if conditions do not improve. The
problem is low production volume which Mullard's
managing director Jack Akerman says "cannot continue".
"The government must make its mind up whether it wants
employment in South Wales or South East Asia" he added.

HIGH STREET CHANGES

A considerable reshuffle of radio and TV chain store outlets
is in progress. The main change has come with the decision
by Philips to withdraw from its retailing/rental activities by
selling off or closing down its Loyds outlets, which ran up
substantial trading losses last year. Of the Loyds shops, 70
are to be closed by the end of the year, 33 will be closed
later while 155 shops and service centres are being sold off,
66 to Henry Wigfall, 77 to Curry's and the remainder to
Comet Radiovision Services and two subsidiaries of the
Electronic Rental Group, Visionhire and RelayVision.

Comet Radiovision Services is also acquiring twelve
Eclipse Cash and Carry shops and has taken over the
McOnomy discount operation.

WORLD COLOUR TV MARKET

Some interesting forecasts have been made by the Sony
Corporation in reporting their trading results for the six
months to April 1976. The total world market for colour
sets in the coming year is estimated at 22 million sets, the

US market being some eight million sets, the Japanese
market six million sets and the market in Europe and
elsewhere seven million. Japanese production is running at
around 9.7 million sets a year, of which around four million
are exported. Sony is producing sets in its various plants,
many of which are overseas, at the rate of 1.9 million a year
- roughly eight per cent of world production.

MANUFACTURERS START DROPPING RRP

Recommended retail prices look as if they may be on the
way out. A number of television manufacturers have
already announced their intention of dropping RRP and it's
expected that others will follow suit this autumn.

It was at the beginning of August that Roberts Video
informed its suppliers that it was discontinuing the policy,
and one of the first larger makers to follow suit was ITT.
Decca is dropping recommended retail pricing and it's likely
that Pye will do the same in early October.

Last April the council of the Radio, Electrical and
Television Retailers Association passed a resolution that it
"no longer approves the practice of manufacturers
publishing recommended retail prices". After that RETRA
sent letters to all brown goods makers and discussions
between the Association and various companies have taken
place since. It's following these talks that the firms
mentioned above have forsaken RRP. When Roberts first
announced its decision a company spokesman said he
understood that the discontinuance of recommended retail
prices "will shortly be common practice in the TV and radio
industry".

SOUTH LONDON COURSES

South London College will be holding a course of evening
lectures on Teletext and Viewdata. Subjects to be covered
include data generation and insertion, editorial
considerations and reception techniques. The lectures will be
held in the Lecture Hall on consecutive Tuesday evenings
from 6.30pm to 8.30pm, commencing October 12. The
lectures will be accompanied by slide shows and
demonstrations. The course is intended for radio, TV and
telecommunications technicians and engineers, and the
course fee is £4.80.

The same college is also holding a course on i.c.s. This is
a series of nine lectures on integrated circuit techniques and
their applications in audio, television, power supply and
digital systems. It is to be held in the Lecture Hall of the
college on consecutive Thursday evenings from 6.30pm to

622 TELEVISION OCTOBER 1976



8.30pm, commencing October 14. The course is intended to
update those with a knowledge of electronics with the ways
in which i.c.s are replacing conventional circuits. The
course fee is £3.

Further information and application forms may be
obtained from the Senior Administrative Officer, South
London College, Knights Hill, London SE27 OTX.
Telephone 01-670 4488.

SEMICONDUCTOR STORAGE IDEA

We are indebted to our reader Mr. Harold Berkley of
Manchester, who passed this idea on for keeping
semiconductors tidily and safely for field service. A plastic
box with a hinged lid is used - the one shown in the
photograph is made by Raaco but many others are equally
suitable. The components are held in place with "Blu-Tack"
made by Bostik. This is a plasticine-like substance, used for
attaching charts etc on walls. It proved to be ideal for this
purpose as it provided a firm grip on both the components
and the box. The kit has been jogging around in an estate
car for several months, winter and summer, and has proved
very effective. It is easily adaptable for other components
and although it may appear very simple, it can save time
and money - every serviceman must admit that he has lost
small but expensive components at some time!

RETRA TO INFLUENCE TRAINING

The Radio, Electrical and Television Retailers Association
(RETRA) intends to liaise with Technical colleges in order
to try and influence the content of courses being offered to
tie up with the needs of the Association's members. The
organisation will also advise its members on where to find
the most appropriate course to suit their requirements. As a
first step, RETRA will send a questionnaire to its members
requesting information on such topics as training
requirements, trainee intake, etc. The results of this exercise
will be used as the basis for discussion between RETRA
and local colleges. The organisation pointed out the fact
that courses are normally geared to the needs of local
industry with little built-in flexibility. What RETRA is
proposing is a modular system by which students may
choose the course content to suit the needs of their future
employers.

NEW LOW LIGHT LEVEL CAMERA TUBE

Mullard has announced a new type of camera tube which,
due to its high sensitivity, is said to be particularly suitable

Harold Berkley's method of keeping a supply of semi-
conductors tidily and safely for field servicing.
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The 'Television" Teletext decoder - more news soon - was
on show at Radcomex 76. The IBA transmitted this Oracle
page as part of the demonstration.

for surveillance and security applications. Called
"Newvicon", the tube features a heterojunction
photoconductive target composed of cadmium and zinc
tellurides which is claimed to result in twice the sensitivity
of silicon vidicons (which are in a similar price category)
and twenty times more sensitive than a standard vidicon. A
further advantage is the lack of "blooming" when subjected
to a highlight. This is quite important since many security
systems can encounter occasional highlights which would
impair clarity if the camera tube was prone to blooming.
Three Newvicon tubes are offered: types XQ1274 and
XQ1275 are tin. diameter tubes, 108mm in length.
Magnetic deflection is used for both, but they differ in that
they are respectively magnetically and electrostatically
focused. The third tube, type XQ1440, is a lin. diameter
unit, 159mm long, which is magnetically deflected and
focused.

TRANSMITTER OPENINGS

Blackmail (Mid -Glamorgan): BBC -Wales channel 22, ITV
channel 25 (HTV Wales), BBC -2 channel 28. Receiving
aerial group A; vertical polarisation.
Eitshal (Lewis, Outer Hebrides) ITV channel 23 (Grampian
Television), BBC -2 channel 26, BBC -1 (Scotland) channel
33. Receiving aerial group A; horizontal polarisation.
Transmitter e.r.p. 100kW.
Helston (Cornwall) BBC -1 (South West) channel 58, ITV
channel 61 (Westward Television), BBC -2 channel 64.
Receiving aerial group C/D; vertical polarisation.
Llandecwyn (Gwynedd) ITV channel 61 (HTV Wales).
Receiving aerial group C/D; vertical polarisation.
Pennorth (Brecknock) ITV channel 23 (HTV Wales),
BBC -2 channel 26, BBC Wales Channel 33. Receiving
aerial group A; vertical polarisation.
Rosheath (Dunbarton) BBC -1 (Scotland) channel 58, ITV
(Scottish Television) channel 61, BBC -2 channel 64.
Receiving aerial group C/D; vertical polarisation.
St. Just (Cornwall) BBC -1 (South West) channel 58, ITV
channel 61 (Westward Television), BBC -2 channel 64.
Receiving aerial group C/D; vertical polarisation.
Swindon BBC -1 (West) channel 44, BBC -2 channel 51.
Receiving aerial group B; vertical polarisation.
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Dealin
with the
older set

Vivian Capel

IN THE motor trade they call them "old bangers", cars that
have seen the best of their days and are no longer economic
to try to restore to their original performance. All that can
be done is to get them running after a fashion and to satisfy
the MOT test requirements. Most owners do not expect too
much, they know the age and the mileage on the clock and
realise that the cost of doing more than the bare essentials is
just not worth it unless of course they are DIY enthusiasts.

There is a similar situation with TV repairs. If the televi-
sion viewing averages are anything to go by 1,000 hours a
year would be quite a conservative estimate for the running
time of most receivers. Imagine the number of times the line
circuits have scanned the tube or the number of electrons
emitted by the tube cathode in that time! The remarkable
thing is that breakdowns are so few. Inevitably however
there is deterioration of performance caused by capacitor

valves losing emission, resistors altering
value and many other reasons.

Now much of this has little noticeable effect on the
performance, at least to the untrained eye of the owner -
who often says his picture is perfect when numerous defects
are present. It's only when something that seriously affects
the sound or picture occurs that the set is brought along for
professional attention. The engineer may then be faced with
a number of unrelated faults and has to decide just how far
to go in trying to restore reasonable performance. In the
case of a fairly new set all faults should be attended to in
order to bring the set up to par. Unless there has been an
unfortunate multiple "chain reaction" fault this should in-
volve few replacements since the effect of ageing will be
only slight. With an older set however the situation can be
very different, and almost every section of the set may have
faults of one sort or another.

Sometimes it is not worth putting right even the one fault
complained about since the general state of the set will lead
to further troubles in the near future. Also it often happens
that disturbing the set by moving the panels, replacing a
component or even transporting it to and from the
workshop can result in dormant faults showing themselves.
The owner then swears that he never had any trouble before
the set was repaired but that since then it has done nothing
but go wrong, all of which is the fault of the engineer! This
demonstrates the wisdom of "letting sleeping faults lie".

State of the Tube
A major factor in deciding upon the repairability of a set

is the state of the tube. With replacement costs now well up,
even for regunned tubes, plus the labour involved, sets over
a certain age are not worth considering if the tube shows

signs of low emission. In many cases a few moments spent
testing the set on the bench will reveal whether the tube
seems to be good for a while longer. Sometimes however
with a no -brilliance fault the state of the tube cannot be dis-
covered before carrying out the repair. Often it's only after
some time has been spent putting right the fault and replac-
ing components that the tube is found to be in bad condi-
tion. Even so some folk are quite happy with the result and
the flaring highlights seem to bother them not at all.

Whether or Not to Service
What then is the engineer to do? How should he tackle

an "old banger" of the TV world? Some engineers dispose
of the problem very simply by refusing to look at anything
over a certain age, and one can hardly blame them. This
can be hard on the many people who find themselves in the
position of having an older set in reasonable condition, yet
who find that no reputable repairer will carry out a
straightforward repair because of the set's age. The bodgers
will always have a go of course, but usually create more
problems than they solve (often including that of the
solvency of the owner)! Often too the repairer may be
turning down a profitable job.

Clearly then some discrimination is required in accepting
older sets for service. No one wants to find a pile of junk
resting on his bench and be committed to coaxing some
semblance of a watchable picture from it, often spending far
more time than can be reasonably charged for. On the other
hand it's not good business to turn sets away that may be
put in reasonable working order with just a few components
and adjustments.

Vetting
If it's decided to make condition rather than age the

criterion for taking in a repair some sort of vetting will have
to be conducted at the outset. As already mentioned the
tube is an important factor and this should be the first point
to consider. A glance through the ventilation holes in the
back will reveal whether the tube is the original or whether
it has been replaced - in the latter case it may be of a
different make to the original, perhaps a regunned unit, or
the glass may look cleaner than the age and the condition of
the rest of the set would lead one to expect. If the tube
appears to have been replaced recently it is a fair (though
not infallible) assumption that the tube is serviceable. If the
tube seems to be the original one then a lot depends on the
make. Some makes such as Mullard have proved
noteworthy for their longevity: certain other brands
however show marked deterioration after a few years. If an
original of one of these is found in a set it's highly likely to
need replacement.

The tube situation should be explained to the customer
and an inquiry made as to whether the brilliance and focus
were reasonable before the fault occurred. If it's pointed out
that he will be throwing money away by having repairs
done to a set with a poor tube you should get a truthful
answer. If it turns out that the tube is poor after the repair
has been carried out you will at least have the customer's
word that he was satisfied with its performance.

Another question that could be asked is when did the set
last need attention and who repaired it? Some owners boast
about how long the set has run without a service, but this
should put the engineer on his guard since it is almost cer-
tain that all the output valves if nothing else will need
replacement, and with the rising cost of valves plus the ini-
quitous VAT this will turn out to be an expensive job. Here
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Here's the remarkable new

IILLILOALIS
Superscore Home TV Game
Get it together for only 124.95

Available to you in kit form at the same moment
as its national launch, the brilliant new Videomaster
Superscore contains the latest product of MOS
technology: a TV game chip.

The logic contained in it had previously to be
generated by 100 TTL devices. Now it is condensed
into one 28 -pin chip.

This all -new Videomaster plugs into your 625 -line
UHF TV set (for overseas customers having VHF sets
we can supply the necessary VHF modulator) to give
you four exciting games (including tennis and football)
and two future game options. It features on -screen
digital scoring, realistic hit sounds, two bat sizes, two

POST TODAY TO:

ball speeds, automatic serving and much more. It runs
on six 1-1 volt SP1 1 type batteries (not supplied).

The Videomaster Superscore kit costs only
£24.95 including VAT (recommended retail price of the
ready built model is over £40.00) and comes complete
with ready -tuned UHF or VHF modulator, circuit board
with printed legend, all resistors, transistors and diodes,
built-in loudspeaker, socket for mains adaptor, and, of
course, the TV game chip itself.

Easy to put together the Superscore has full
assembly instructions, circuit diagram and circuit
description. Don't miss this chance to own the newest
electronic game at such low cost.

Videomaster Ltd
r 41i MID4, I

Please send me (insert No. requ'd) Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK)
or £23.10+£4.00 for P&P overseas)
I enclose my cheque/money order* for £ VHF modulator required YES/NO*

I
I

I

 delete as necessary
Reg. Office No: 1115532

NAME

14/20 Headfort Place, London SW1X 7HN

ADDRESS
T62

I, ALLOW 21 DAYS FOR DELIVERY
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Plessey

and a range
of Integrated
circuits for all
your television
requirements
from PLESSEY
Semiconductors

Europe's most
progressive IC capability

We are world leaders in the
development and manufacture of surface
acoustic wave devices.

We have the widest range of TV IC's
available. All 100% tested for long life and
reliability.

Contact your Plessey Semiconductor
distributor now.

Best Electronics (Slough) Ltd.,
Unit 4, Farnburn Avenue,
Slough, Bucks SL1 4XV.
Tel: 0753 31700.Telex: 84771

4 410 PLESSEY
191F Semiconductors
Cheney Manor, Swindon,
Wiltshire SN2 2QW.
Tel :0793 36251.Telex:449637. P196

COLOUR, UHF & TELEVISION SPARES
CROSS HATCH UNIT KIT, NEW AERIAL INPUT TYPE, INCLUDES
T.V. SYNC AND UHF MODULATOR. BATTERY OPERATED. CAN
BE USED FOR ANY SET £11.00 + 45p p.p. COMPLETE TESTED
UNITS, READY FOR USE (ALUMN CASE) £16.60, (DE -LUXE CASE)
£18.00 p.p. 75p.* (VHF MODULATOR VERSION NOW AVAILABLE).
NEW GREY SCALE KIT, ADDS ON TO ABOVE CROSS HATCH
KITS AND UNITS £2.90 p.p. 25p.*
"NEW TYPE SIGNAL STRENGTH METER, ONE CONTROL,
P.C. BOARD FULL KIT £18.00 p.p. 75p.* "TELEVISION"
SIGNAL STRENGTH METER KIT £16.30 p.p. 75p.* G8 SURPLUS
VIS. SELECT. PANEL 25p. VIS. GAIN PANEL 25p p.p. 25p.
CRT REACTIVATOR PROJECT FULL KIT £17.48 p.p. 90p.*
"TELEVISION" CONSTRUCTOR'S COLOUR SET PROJECT.
NEW MARK II DEMONSTRATION MODEL WITH LATEST
IMPROVEMENTS. TWO SETS WORKING AND ON VIEW AT
172 WEST END LANE, N.W.6. TREMENDOUS RELIABILITY
SUCCESS OVER 2 YEARS. CALL, PHONE OR WRITE FOR
UP-TO-DATE COLOUR LISTS.
"TELEVISION" PROJECT CROSS HATCH KIT £3.60 p.p. 20p.*
VIDEO PRE -AMP MOD. KIT (Oct. '75 Article) £1.20 p.p. 20p.
SPECIAL OFFER I.F. Panel, leading British maker, similar design to
"Television" panel. Now in use as alternative inc. circuit and connection
data, checked and tested on colour £12.80 p.p. 80p. Also DECODER panel
checked and tested on colour, full details, /16.80 p.p. 80p.
"FIVE in ONE" PANEL replaces Tuner IF, Decoder, RGB, and sound
boards of original project. Tested on colour, with all data. £26.00 p.p. 90p.
MAINS TRANSFORMER 280W for "T.V." Colour Set £11.50 p.p. f 1.20.
TRIPLER £5.00 p.p. 75p, ERIE FOCUS £2.20, NEW AUDIO UNIT
£2.60 p.p. 30p. Original packs still available. List on Request.
STABILISER UNITS, "add on" kit for either 40V or 20V, £2.80 p.p. 35p.
Field & Line Blanking Mod. Kit 30p, Beam Limiter Mod. Kit £1.00.
Line Osc. Coil 60p. 500 ohm Contrast 25p, 250 ohm 25W 32p, Al Slide
Switches (Break before make) 3 for 48p. Ident Coil SOp. p.p. 15p.
G.E.C. 2040 decoder for parts. DL20, Xtal, ident, etc., £3.50 p.p. 75p.
SPECIAL OFFER Jap colour T.V. Chassis, PAL, Solid State, new, boxed,
for 90° Shadowmask, incl IF, Decoder, Timebases, CDA, Regulator, EHT
with circuit data £20.00 p.p. £1.50.
BRC/THORN 3000/3500 Power P.C.B. £3.80 p.p. 65p.
DECCA Colour T.V. Thyristor Power Supply, HT, LT etc, £3.80 p.p. 85p.
BUSH CTV25 Power Supply Unit £3.20 p.p. f 1.20
PYE 697 Line T.B. for "Television" set parts £1.50 p.p. 70p
MULLARD AT 1023/05 convergence yoke. New £2.50 p.p. 60p.
MULLARD DLIE delay line. New 90p p.p. 40p.
PHILIPS G6 single standard convergence panel, incl. 16 controls, switches
etc., and circuits £3.75 p.p. 60p, or incl. yoke. £5.00. PHILIPS G8 panels
for spares, decoder £2.50 p.p. 75p. Field/line osc. 75p p.p. 35p.
VARICAP, Mullard ELC1043 UHF tuner £4.00, ELC 1043/05 £4.50,
G.I. type UHF varicap tuner £2.50 p.p. 30p. VHF or UHF salvaged varicap
tuners £1.40. Control units, 3PSN £1.25, 4PSN £1.80, 5PSN £2.30. Special
offer 6PSN £1.00, 7PSN £1.80 p.p. 25p. TAA 550 SOp p.p. 15p.
VARICAP VHF PHILIPS £3.80, ELC1042 £4.40, p.p. 30p, ELC 1042 on
PYE P.C.B. £5.40, Plug in 6 .posn. control unit £2.50 p.p. 65p
UHF/625 Tuners, many different types in stock. Lists available. UHF
tuners transistd. £2.85, incl. s/m drive, indicator £3.85; 6 posn. or 4 posn.
pushbutton £4.20 p.p. 60p. Integrated tuners BUSH, DECCA 6 posn.
pushbutton or PHILIPS Rotary £4.50 p.p. 70p. AE ISOL 30p p.p. 20p.
TRANSISTORISED 625 IF for T.V., sound tested (as featured in
Practical Wireless, Nov. '75). £6.80 p.p. 65p.
PHILIPS 625 I.F. Panel incl. cct 50p p.p. 50p.
TURRET TUNERS, KB "Featherlight" VC11, Philips 170 series, GEC
2010 £2.50. GEC 2018, 2019, 2038, 2039 5 position £4.85 p.p. 75p.
TBA "Q" I.C.s. 480, 530, 540, £2.20, 550, 560C, 920, 990 £3.20 p.p. 15p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. 75p.
BUSH 105 to 186SS, etc £6.40 SPECIAL OFFERS
DECCA DR95, 101/606, DRI BUSH TV53/86/95/99....f 1.00

2, 3, 121/123, 20/24, 2000 £5.90 EKCO 380 to 390 f 1.00
EKCO 407/417 £1.00

FERG., HMV, MARCONI,
PHILCO, ULTRA, THORN

850, 900, 950, 1400, 1500 series f5.80
GEC 2000, 2047 series £5.90
KB VC1/9 51, 52, 53, 100, f5.80
MURPHY 849 to 2417, etc. £6.40
P/SCOTT 960, COSSOR 1964 £4.90
PHILIPS 19TG121 to 19TG156 £3.80
PHILIPS 19TG170, 210, 300 £5.90
PYE 11U, 368, 169, 769 series £5.90
PYE 40, 67 series (36 to 55) f3.80
PAM, INVICTA, EKCO,
FERRANTI equivalents as above £3.80
SOBELL 1000 series £5.90
STELLA 1043/2149 £5.90

FERR. 1084/1092 £1.00
FERG. 506 to 546 £1.00
GEC 448/452 £2.50
KB/RGD 003, VC11 £2.75
P/SCOTT 733 to 738 £1.00
REG 10-6, 10-17 etc. £1.00
SOBELL 195/282/8 £2.50
MANY OTHERS STILL AVAILABLE

COLOUR LOPTS p.p 85p
BUSH CTV 25/3, 174 £6.80
BUSH 182 to 1122 etc £6.80
MURPHY Equivalents f6.80
DECCA "Bradford"

(state Model No. etc) £7.80
GEC 2028, 2040 £9.20
PYE 691, 693, 697 £13.50
PYE 691 Bobbins £4.00
THORN 8500 £8.50

BUSH 161, MURPHY 1910 A634 Time Base Panel £2.80 p.p. 75p.
THORN 850 Time Base Panel, Dual Standard SOp p.p. 60p.
MULLARD Scan Coils Type AT1030 for all standard mono 110°
models, Philips, Stella, Pye, Ekco, Ferranti, Invicta £2.00 p.p. 65p.
PHILIPS G8 Tripler (1174) £5.00. GEC 2040 series £1.75 p.p. 55p etc.
I2 -0-12V, 50MA Mains Transf. £1.20 p.p. 30p.

CALLERS WELCOME AT SHOP PREMISES

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

Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.
PL L,SE ADD I2-i% VAT TO PRICES (EXCEPT* 8%)
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again the make of the valves can be an important aspect of
the cost - some valves with no direct equivalents can be
very pricey indeed.

The identity of the previous repairer can also give a clue
as to the possible condition of the set. If it's been through
the hands of the local bodger (and these are usually well
known by legitimate repairers) this fact could well dis-
qualify the set without more ado. On the other hand a
repair by a reputable (even though a rival) firm, especially if
carried out not too long ago, should at least mean that some
of the possible faults have been put right properly.

Another circumstance which should make the engineer
wary is whether the set has been acquired by its present
owner as a gift. Often sets are handed on by another
member of the family - usually married sons or daughters
pass on a set to their parents - but it's frequently found that
what they have given, although perhaps unwittingly, is a
load of trouble. The reason for the gift is generally because
another set has been purchased. If another monochrome
receiver has been bought however it is usually because the
old one was ailing: few people replace a set that is giving
perfect results. If the new set is a colour one there is a better
chance that the gift set may be in good condition, but this is
not necessarily so. Sometimes the change to colour,
although long intended, is precipitated by a deteriorating
picture on the previous black -and -white set. So here's
another inquiry worth making.

Many dealers automatically refuse to touch anything
they did not originally sell. The reasoning is that members
of the public only patronise the dealer when they want
service or assistance but go to the discount houses when
they want to buy. In a lot of cases this is quite true, and the
dealer's feelings are understandable where, as in many in-
stances, the service department runs at a loss or at best

being subsidised as a necessary service to
customers out of the profits made from sales. Why
therefore should he subsidise his cut-price rivals?

Making it Pay
The answer is to make servicing pay by charging

realistically. Work under guarantee must be done at a loss
and most dealers charge only a nominal amount for work
on sets just recently out of guarantee. All other work should
be charged so that not only are all costs covered (including
many overheads often left out of price calculations) but a
reasonable profit made as well. This applies to recent
models bought elsewhere, which gives the dealer an oppor-
tunity to recover some of the profit lost to the discounters.
Such jobs should be welcomed rather than turned away.

This applies to the old bangers too. Some owners are un-
der the impression that because the set isn't worth much the
cost of any repairs will be proportionately low. Some
dealers have encouraged this view by making uneconomic
charges for repairs in the hope that the goodwill thus
generated will eventually result in the sale of a new set.
While this does happen, more often an engineer keeps an
ancient relic running for years on a shoestring and then one
day gets a service call to find in its place a brand new model
obtained from the discount shop up the road. So if the
owner wants to keep an old set going, fair enough, but he
should be informed that the cost is likely to be high even if
the set proves worth repairing at all.

Signal Strength
Another factor that could influence the decision as to

whether a set should be accepted for service is the location

of the owner's premises. If this is in a poor signal -strength
area there may well be a battle to get enough gain, and the
tuner and i.f. valves may need replacing. If the signal
strength is good however the valves, even if below par, may
be adequate. A transistorised tuner is rather more hopeful:
the gain of these does not normally fall off with age except
when the r.f. amplifier transistor is defective.

Check List
To summarise, the following check list will give a good

idea as to whether an old set is worth servicing. A high
proportion of "yesses" is needed if it is to be worth while.

Query
Has the tube been replaced recently?
If not, is it a make noted for long life?
Has the set been serviced within the last year?
If so, was it done by a reputable firm?
Was the set working satisfactorily before the fault
occurred?
Is is operated in a good signal area?
Has set been in owner's possession for some time?

Yes/No

How Many Faults?
A final question to the owner should be whether there is

any fault present other than the one initially reported. Not
only will this give a clue as to the general condition of the
set or the magnitude of the repairs needed, but if minor
faults are found to be present these can be regarded as
acceptable to the customer if he did not mention them and
can be ignored.

Simple Remedies
When carrying out the service a quick investigation can

be made of any other faults spotted to see whether there is a
simple and inexpensive remedy. For example, where there is
bottom cramping of the field scan the effect of a new output
valve cathode bypass capacitor can be tried by bridging the
old one, or the value of the cathode bias resistor can be
measured to see whether it has changed value - both are
common causes of this fault. Apart from such points and
any known "stock" faults on the model it may be un-
economical to pursue further any faults not specifically
mentioned by the owner.

If the width is a little short it may mean a costly line out-
put valve or worse a transformer replacement. It could
however be only a high value resistor in the line output
valve grid stabilising circuit gone high. A quick check and a
replacement if required would obviously in this case be
worth the trouble.

Many video and sync faults can be traced to the PFL200
valve. Although not a cheap valve to replace a change
would be worth while if it materially improved the picture.

Short-cuts
Short-cuts which would not be entertained with a normal

repair can often be taken to keep the cost down. Where
poor or distorted sound is due to misalignment on u.h.f.
reception for example, instead of a full instrument realign-
ment a judicious tweaking of the discriminator core will
often restore satisfactory results.

continued on page 635
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In -Situ
Transistor
Tester

Alan Willcox

IT may be argued that in -circuit transistor testers are
unnecessary because a faulty device may be isolated by
means of voltage measurements. Well, this may be true but
there are many occasions where things are not so
straightforward and readings can be hard to interpret. Such
is the case with large -signal circuits, for example timebase
and sync separator stages where the d.c. voltage read is
mainly the average of a large a.c. component, and in this
situation we cannot expect to find the familiar 0.6V base
emitter difference to give us a clue as to whether all is well.
Ohmmeter readings can be helpful but then the presence of
circuit impedances confuses the issue.

Basic Requirements

For an in -circuit tester to be really useful it was felt that it
should be able to test both npn and pnp transistors without
any switching or operating of controls. This is achieved in
the circuit here by using two LEDs as indicators: if the
transistor is a good npn device one LED flashes, whilst if it
is a good pnp transistor the other LED flashes. If the
transistor is faulty either both LEDs flash alternately or
both are extinguished, depending on the nature of the fault.
The tester ignores the presence of in -circuit resistors as low
as 4052 or so across either the base -emitter or the
collector -base junctions and also electrolytics and reverse
breakdown diodes.

The Circuit

In order to test both npn and pnp transistors it is
arranged for the supply to the suspect transistor to reverse
its polarity at a rate of about three times a second. This
polarity reversal is achieved by the timer i.c. (IC I) and
transistors Tr 1/Tr2 (Fig. 1) which together effectively form
a double -pole, double -throw electronic switch. The i.c. is
connected in the astable mode and is set by R2/C 1 to run at
around three times a second, so causing the output at pin 3
to switch continually between the battery supply rails. Now
when pin 3 connects to the positive rail Tr 1 is biased on,
and when it connects to the negative rail Tr2 is turned on.
The common collector connection of Tr 1/Tr2 forms one
supply line to the transistor test circuitry, whilst pin 3 forms
the other. So while one supply line (a) connects successively
to each battery terminal via pin 3, supply line (b) connects

to the other battery terminal via Tr 1 or Tr2. The resulting
a.c. squarewave is applied to the test circuit formed by the
remainder of the circuit.

Good Transistors
If a good npn transistor is connected it will conduct each

time supply line (b) is positive, so diverting current from
LED2 and preventing it from illuminating. On the negative
half cycles the transistor being tested will turn off, allowing
LED1 to continue to flash, signifying that the transistor is
an npn type and is o.k. With a pnp transistor being tested
conduction occurs when (b) is negative, causing LED1 to
extinguish, leaving LED2 to flash. The bias resistor R5
supplies a much greater current to the transistor under test
(TrX) than would normally be necessary, so that even if a
low -value resistor is present in the base circuit sufficient
current is still available to saturate the transistor.

Transistor Fault Conditions

If the transistor being tested has any of its junctions
open -circuit it will of course fail to turn on irrespective of
the polarity of the supply. Both LEDs will therefore remain
flashing, indicating a fault condition. If a collector -emitter
short is present on the transistor being tested it will be
conducting continuously, and the current to both LEDs will
be diverted. This condition with both LEDs extinguished
indicates uniquely a collector -emitter short.

If a collector -base or an emitter -base short exists the

10k

O

S1

ION 07691

9V S

PP3

NPN PNP
OK OK

Fig. 1: Circuit diagram of the in -situ transistor tester.
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General internal view of the unit, show-
ing the preferred method of con-
struction. All the components are
mounted on Veroboard which is
attached to the lid of the diecast box.
The base probe and on -off switch are
mounted on the box itself, the collector
and emitter brobes being mounted in the
cigar tube shown in the foreground.

situation is a bit more complicated, with the faulty
transistor acting as a diode - which is able of course to
conduct when the supply polarity is favourable. Steps must
be taken to ensure that this "diode" does not in fact conduct
and give an o.k. indication, and this is where the diodes D2 -

D5 come into the story. The relationship between the
forward voltage drop of the LEDs and that of the diodes
D2 -D5 is such that only when the voltage across the
collector -emitter connections is able to fall to around 0.1V
or so will D2/D3 or D4/D5 conduct. A transistor with a
collector -base or an emitter -base short acting as a diode,
with its associated forward voltage drop (0.6V for silicon),
does not meet this requirement and so does not enable
conduction. With this type of short, therefore, both LEDs
remain flashing as though the transistor was open -circuit.
The collector voltage of a good transistor when turned fully
on falls to around 0.1V and thus meets this requirement,
allowing the diodes to conduct and divert the LED current
as described.

Components

From what has been said it will be appreciated that this
relationship between the forward voltage drop of the LEDs

11;1'f'

LEM. LED2
ID 1

Tr x/emitter

Tr x /collector

SI

Si

Close-up view of the component layout
on the Veroboard. Refer to the layout
diagram (Fig. 2) for the positions of the
breaks required in the tracks.

and that of the diodes is the crucial factor enabling the
tester to differentiate between a good transistor and one
with a collector -base or an emitter -base short. The
requirement is that two diodes across an LED must be able
to extinguish it, while three diodes must not. Because of this
the circuit as it stands will function correctly only if the
recommended diodes and LEDs are used. If alternative
LEDs are used it may be necessary to replace one diode of
each pair with a germanium type to reduce the overall
voltage drop, but results if a departure is made cannot be
guaranteed since some types of LED seem to remain
illuminated over a wider range of forward voltage than
others.

Construction

A diecast box was used to house the prototype, with all
the components mounted in the lid, except for the switch
and the two LEDs which are installed from inside the case
body. The base probe can be a long bolt filed to a point at
its end, and if the junction R5/R6 is connected to the case
lid then the case itself may provide the connection to the
base probe. The collector -emitter probe was fabricated from
two needles, soldered to a strip of veroboard, then wrapped

Tr x/ base
via chassis

+ve
Battery
-ve

Fig. 2: Layout of the unit on 0.1in. matrix Veroboard. Shown full scale.

low 0788]
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with insulating tape until sufficient bulk was obtained for it
to be a tight fit in a cigar tube. Although solid darning type

* Components List

Resistors:
R1, R3, R4 10kf)
R2 220k0
R5 2200
R6, R7 3300

All 1W 5% carbon film

Capacitor:
C1 1pF tantalum

Semiconductors:
Tr1 BC108 or similar
Tr2 BCY70 or similar
D1 -D5 1N4148
IC1 NE555
LED1, LED2 RS Components code 586-447 (other

types may not be suitable, see text)

Miscellaneous
Case Diacast box 89 x 35 x 30mm (13. S.

Components code 509-923)
S1 Miniature push -to -make switch (Eagle)
Battery PP3
Veroboard 0.1 in. matrix 2-1 x 1 in.

VALVE BARGAINS

ANY 5-54p, 10-f1.00, 50-f4.50.
YOUR' CHOICE FROM THE

LIST82L
BELOW:

EF80, EF183, EF184',

EH90, PCF80, PCF802, PCL82,
PCL84, PCL85, PCL86, PCL805,
PL504, PY81/800, PY88, 30PL14,

AERIAL BOOSTERS
AERIAL BOOSTERS CANPRODUCE

REMARKABLE
IMPROVEMENTS ON THE
PICTURE AND SOUND, IN
FRINGE OR DIFFICULT
AREAS.
B11 - FOR THE STEREO AND
STANDARD VHF/FM RADIO.

6F28. B12 - FOR THE OLDER VHF
TELEVISION - PLEASE STATE
CHANNEL NUMBERS.

LARGE STOCK OF OLDER B45 - FOR MON OR COLOUR
TYPES OF TV VALVES, THIS COVERS THE
BRAND NEW 35p EACH. COMPLETE UHF TELEVISION

BAND.
ALL BOOSTERS ARE
COMPLETE WITH BATTERY

COLOUR VALVES - PL508, WITH CO -AX PLUGS &
PL509, PL519, PY500/A. ALL SOCKETS. NEXT TO THE SET
TESTED. 30p EACH. FITTING. f3.60.

PRESS BUTTON UHF TUNERS - 4 BUTTON TRANSISTOR -
BRITISH MADE- f2.50 EACH.

50p BARGAIN PACKS
ALL PACKS UNUSED PARTS - PK1-40-C280 (MULLARD) AXIAL
LEAD CAPACITOR MIXED VALUES FROM .01uf TO .47uf
(250V/W). PK2-30-C281 (MULLARD) RADIAL LEAD CAPACITORS
MIXED VALUES FROM .015uf TO 1.5uf (250V/W). PK3-6 CO -AX
plugs. PK4-6 CO -AX CONNECTORS. PK5-8 8-5m/m FORMERS
WITH SLUGS. PK6-25-AC 128 TRANSISTORS. PK7-3 BF200 (VHF)
TRANSISTORS. P103-2 BF182 (UHF) TRANSISTORS. PK9 ANY 8
TRANSISTORS - BC108, BC113, BC135, BC153, BC171, BC172. PK 10
8 -lamp 400 volts rectifiers. PKII 4-5 pin din plugs (180°). PKI2-5 PP3
BATTERY CONNECTORS.
ALL PRICES INCLUDE VAT. P&P 20p PER ORDER. PLEASE SEND
UNCROSSED P.O. OR CHEQUES FOR RETURNING IF WE ARE
OUT OF STOCK OF BARGAIN PACKS OR OLDER TYPES OF NEW
VALVES.

ELECTRONIC MAILORDER LTD,
62 BRIDGE STREET, RAMSBOTTOM, BURY, LANCS.

TEL: RAMS (070 682) 3036.

needles were used a more versatile probe may result if the
more flexible sewing type needles are used instead. The
circuit board is glued via some insulating material to a light
aluminium bracket shaped to accept a PP3 battery and
bolted to the lid.

Using the Tester

The tester does not in any way give an indication of
current gain, only that transistor action is present, i.e. that
the collector current is capable of being turned on by the
base current. An ambiguous case is that of some power
transistors, particularly line output types, where a collector -

emitter leak sometimes develops but normal transistor
action may be present and the tester would mistakenly
show o.k.

Line output transistors cannot be tested in circuit in any
case because of the low resistance of the driver transformer
etc. Although the tester was designed with silicon
transistors in mind, germanium types (increasingly rare in
TV) can also be tested but with one proviso. Because a base
short in a germanium transistor produces a diode with a low
forward voltage drop it is important to note that the
transistor does not show o.k. until the base connection is
applied. So the procedure with germanium transistors is to
apply the collector -emitter probe first, and make sure that
both LEDs flash until the base connection is made.

Automatic Transistor Tester - Television, May
1975; page 312
Transistors with hFE less than 30
EXPERIENCE with the unit over a time has shown that the
need has sometimes arisen to test transistors having a gain
of less than the 30 minimum of the instrument. To allow for
these occasions the prototype has been modified by the
addition of two resistors (see Fig. 3) and a push-button to
give a ÷5 position, extending the range of hFE that can be
indicated down to values as low as 6.

The push-button is operated with Si in the x 1 (closed)
position, and works by increasing the bias current to the
transistor under test by a factor of 5. The reason for the use
of two resistors for this purpose is to allow half the extra
bias current to flow through the meter movement on both
positions of the npn/pnp switch, thus avoiding any
unbalance between the two positions. It is true that the
circuit is already unbalanced as it stands, but the error is
small and is in fact equal to 6.8k divided by the value of
the base resistor x 100%. This amounts to only +% on the
x 5 range and 3+% on the x 1 range, but would be a signi-
ficant 17% on the new =5 range if the two resistor arrange-
ment was not employed.

Fig. 3: Modification to the automatic transistor tester (May
1975 issue) to measure down to hFE of 6. Add R9, R10 and
S4 to the original unit.
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THORN 1400 CHASSIS

With reference to the fault mentioned in a recent Your
Problems Solved - lack of field scan with the bottom two -
three inches inverted on an Ultra Model 6661 fitted with the
Thorn 1400 chassis - over the last six months I have had in
about eight such sets fitted with the unmodified version of
this chassis and exhibiting this fault: in all but one the fault
was due to a leaky or short-circuit heater supply rectifier
W10 (IRCTV6). I have yet to come across this fault in later
sets fitted with a BY126 in this position. - J. Phillips
(A mmanford, Dyfed).

UNUSUAL COLOUR FAULT

An unusual fault recently experienced on a GEC 2028 dual -
standard colour receiver may be of interest to other readers.
I was setting the receiver up after servicing when I noticed
that the blue lateral convergence was out at the extreme top
and bottom of the picture, and would not adjust. As I was
looking at the picture via a mirror on the bench I couldn't
see the whole picture, but when I turned the set round I
discovered that about 2in. of the left-hand edge of the test
card was missing - completely blanked out! I subsequently
found out that by adjusting the blue tilt control the blanked
out area could be adjusted from about lin. to 4in. from the
edge of the screen. Eventually I found that the fault was due
to the centre tap of the field output transformer winding that
supplies the convergence waveform having come adrift
from earth. This winding also supplies the field blanking
pulses and is linked to the 625 -line blue static convergence
potentiometer. I have serviced quite a number of these sets
but have never come across anything like this before.

Many people don't like the double -sided printed boards
used in GEC sets, because it's very easy to peel yards of the
print off the board if the solder hasn't melted on both sides
before removing a component. The problem can be
overcome by unsoldering the components from the top of
the board, using a small iron, after removing any valves,
plugs, leads etc. that might be in the way. - P. Nutkins
(Charmouth, Dorset).

THORN 1500 CHASSIS

In the July Your Problems Solved the fault of poor focus
and picture quality with the appearance of a low -emission
c.r.t. in a set fitted with the Thorn 1500 chassis is described.
You mention R115 (3.9M52) in the feed to the c.r.t. first
anode as a possible cause and while it's true that this
component can be responsible for this fault in quite a few
cases I've found one of the video output transistor's
collector load resistors to be the culprit. This is R41, 5  11(52
- a 5.61d2 resistor will work fine if a 5.1k52 one is not
available. This foxed me for a while once after I had

changed the tube for the same symptoms, since the fault
does not affect the tube's d.c. conditions.

A couple of other unusual faults encountered on this
chassis are as follows. First, repeated failure of the line
output transformer tuning capacitor C95 (180pF) for no
apparent reason - try reducing the value, but not below
120pF total. Secondly, an effect similar to a faulty e.h.t.
tray, i.e. ballooning and black flicks on the picture, has been
traced to the socket part of the c.r.t. earth lead being burnt
due to arcing at the pin (22) on the c.r.t. base panel. - R. T.
Bennett (St. Helens, Merseyside).

BLOWN MAINS FUSE

I doubt whether the blown mains fuse in the Bush set fitted
with the A823 chassis (Service Notebook, June) was due to
8R5 in the degaussing circuit going low in value. If on test
the set had been switched on with the degaussing coils dis-
connected 8R5 would indeed have got hot! But the current
would not have been sufficient to blow the fuse "with a con-
siderable bang". The fuse originally blew after the set had
been on for an hour however, so the thermistor 8TH1
would have been hot, i.e. in its high -resistance state, thus
clearing the degaussing circuit of suspicion. If the fuse had
shattered in these circumstances the most likely cause
would have been an intermittent short-circuit in the mains
filter capacitor 8C5. - T. Haines (Southall).

Editorial comment: We have received several letters on this
point. The overload current that would have flown through
8R5 when the set was switched on from cold with the
degaussing coils disconnected was overlooked. It does seem
that some mains filter capacitors have a habit of shorting in-
termittently.

TRAINING AND STATUS

There has been a recurrent theme running through a
number of leaders and letters recently, namely Status,
Money and Training. There has been a fair share of non-
sense spouted which detracts from the main essentials of the
argument.

(1) Our trade will never enjoy the rewards it deserves
until we acquire the status that rates those rewards.

(2) We will never acquire that status until our tradesmen
and trainees are qualified to a recognised standard.

(3) We will never have the qualifications and standards
until (a) we agree, as a trade, on training courses and ex-
ams, and (b) employers recognise the necessity for having
well trained staff.

The heaviest burden of guilt must lie with some of the
large rental companies who do not encourage day release,
who do not structure wages as an incentive for
qualifications, and who arbitrarily grade their engineers.

Servicing new colour sets requires very capable men.
How will they be provided? By everyone - unions,
engineers, employers, teachers, trainees - making known
how they feel about current training and changing courses if
they don't meet the needs of the trade. Pie in the sky?
Perhaps, but you can make a start now by getting in touch
with your local Technical College and asking if they are
preparing a TEC course (The Technical Education Council
will eventually have responsibility for running all technician
courses). Make known your own feelings and urge others to
do so. Let us have a trade to be proud of - we can do it. - J.
Macdonald, T.Eng., AFSERT, Lecturer in Radio and
Television (Burnham -on -Crouch).
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FAULTS ON

THE THORN

9000 SERIES

COLOUR

CHASSIS
Barry F. Pamplin

THE Thorn 9000 chassis with its 20in. PIL tube was
introduced some eighteen months ago. Its more unusual
circuitry was described in these pages in August 1975.
Faults in the "Syclops" combined line output
stage/regulated power supply were dealt with this August.
This time we are going to report on our fault experiences to
date in the other sections of the receiver.

Field Timebase Operation
The complete field timebase circuit is shown in Fig. 1.

Just to recap, VT401/VT402 form a complementary
relaxation oscillator - a transistor version of the silicon
controlled switch. The field charging capacitor C405
produces a sawtooth waveform which drives the gate of the
f.e.t. buffer transistor VT403. VT404 is the output stage
driver. VT405/VT406 form a Darlington pair. At the start
of the scan both are conducting while VT408 and VT407
are cut off. VT408's base voltage is held constant by the
network W407/W408/R409, the voltage across R405
holding it cut off during the first part of the scan. Since
there is then no current through R408, VT407 is also cut
off. The drive to the base of VT406 is a negative -going
sawtooth. Thus as the scan develops it is progressively
driven towards cut off. Towards the centre of the scan the
voltage across R405 falls to a level at which VT408 starts
to conduct, in turn driving VT407 on. At scan centre both
output transistors (VT406/VT407) pass equal current, and
during the second part of the scan VT407 is progressively
turned on while VT406 moves progressively towards cut
off. During the first part of the scan the deflection coil
coupling capacitor C413 charges via VT406: during the
second part it discharges via VT407.

During the flyback, VT406 is driven towards saturation
and VT407 to cut off. W414 protects the output transistors
by preventing the flyback pulse at their common connection
exceeding the supply rail voltage (24.4V).

D.C. feedback from the output via R402, W405 and
FR3 7-3 to the base of VT404 stabilises the centre point

voltage (10.9V). VT408, in conjunction with diodes W407
and W408 which provide its base with a reference voltage,
stabilises the mean current: if the current rises, the voltage
across R405 increases and VT407 is switched on later to
reduce the current flowing in the stage.

Field Faults
Because of the rather tortuous way in which the circuit

operates it's difficult to adopt any very logical approach to
fault finding. With a total of eight transistors the effect on
the screen when any one is defective is not easily deduced.
The following is a summary of the present state of our
knowledge.

Suspect device(s)
VT402
VT403

VT404

VT405
VT406
VT407

VT406 and VT407
VT408

Symptom
Field collapse.
Field collapse or "hunting". Cramped
top, expanded bottom and little control
of height.
Lack of height associated with inter-
mittent field collapse and field bounce.
Top cramping.
Grossly excessive height.
Top cramping. Top stretched with
bottom cramping.
Lack of height with bottom cramping.
Field collapse.

It must be stressed that where a transistor is suspected of
being faulty the only way to check the diagnosis is by
replacing the device with a known good one. Of the faults
listed above the two most common ones are failure of
VT403 and failure of the output pair VT406/VT407.

Apart from the transistors, the other components which
have been found defective on the field panel are the
oscillator h.t. supply decoupler C406 which goes short-
circuit causing field collapse, W406 which went leaky
causing excessive height, and diodes W407/W408 which
caused field collapse with overheating of R407. The strange
thing about this last fault was that both diodes appeared to
be perfectly o.k. when checked for forward resistance
and reverse leakage. This fault appears to be quite common
and unless one has been forewarned can cause a great
waste of time since there seems no reason to replace the
diodes.

Field Sync Faults

Few field sync faults have been encountered but the
components to check are C406 and the field driver VT404.
In one chassis we found a completely open -circuit VT404
which seemed to produce no more serious an effect than
intermittent field roll!!

The Decoder

The decoder panel used in the 9000 chassis is very
similar to the one used in later versions of the 8500 and the
8800 chassis. Thus many of the following comments apply
equally to these other sets.

Intermittent or No Colour

Intermittent colour or complete lack of colour are
perhaps the most common symptoms. Both the
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Fig. 1: Thorn 9000 chassis field timebase circuit, including modifications.

luminance/chrominance processing i.c. IC3 (SN76226) and
the chroma demodulator/matrix i.c. IC4 (SN76227) can
cause this effect but in practice the trouble is more likely to
be due to a faulty capacitor or a dry -joint. In particular
check the chroma coupling capacitor C181, the crystal's
series trimmer C188 and the electrolytic C186, and look for
dry -joints around the a.c.c. preset R213 and the series
7.8kHz tuned circuit L139/C193.

Incorrect PAL Switching

Incorrect PAL switching, resulting in phase reversal on
alternate lines, has been tracked down to IC4 which
includes the PAL switch. In one case however the capacitor
which feeds the PAL switch in IC4 with the output from the
bistable in IC5 (TBA395) was the culprit - it's the 1,uF
electrolytic C194.

Poor Chroma plus Patterning

A chroma fault which we have met several times caused
us a lot of head scratching the first time it appeared. The
symptom was of decidedly poor chroma but in addition a
very persistent patterning, especially on red areas. The
general consensus of opinion was that the trouble was in the
tuner unit so this was changed. The results with the new
tuner were little different and as a next step the decoder
panel was changed in an attempt to localise the fault. It was
clear from this test that the fault lay on the decoder panel,
but we were little nearer to finding the cause.

Beat Signal

A close examination of the nature of the patterning
suggested that it was probably at 1.57MHz, caused by
beating between the 6MHz and 4.43MHz signals. The
circuit uses a trap (L134, C151, C152) to eliminate the
6MHz sound signals from the chroma circuits. Adjustment
of the core of L134 had virtually no effect upon the fault,

which was somewhat suspicious: although we were not
certain that the interference was in fact sound/chroma beat,
misalignment of the filter should have produced an obvious
patterning, especially in areas of high saturation, and failed
to do so.

All three filter components were transferred from the
good panel to the defective one and the cure was instant.
Subsequent checks showed that C151 was open -circuit
while C152 was reduced in capacitance from 330pF to
about 40pF!!

Slow Colour Drop in
A common fault reported by customers is slow colour

drop in after changing channel. In most cases this trouble
has been due to incorrect setting of either the reference
oscillator frequency (R210) or the a.f.c. coil L111 rather
than a component fault.

IC Faults
Two i.c. faults which have shown up and are worth

reporting if only to save time when they next appear are
really chronic hanover bars caused by IC4 and a random
absence of colour in various parts of the picture caused
by IC3.

Tuning Faults
Some faults 'which are reported as colour faults are on

investigation found to be front-end troubles which cause
difficulties in tuning the colour signals. Apart from the tuner
itself, the other culprits giving rise to poor tuning
performance are the vision detector/a.g.c./a.f.c. i.c. IC1
(TCA270), the TAA550 tuner control voltage stabiliser, and
the tuning capacitors C136 and C138. A side effect of poor
tuning performance is the complaint that the set never comes
on tune. This should not be dismissed as "finger trouble":
when operating properly the 9000 is a very stable set.
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EQUIPMENT
REVIEWS
WOLSEY SIGNAL -LEVEL
METER
IT MAY be argued that a signal strength meter is not
essential for aerial installation purposes: certainly it's no
substitute for experience gained by field work in a particular
area. With the increasing need for efficient aerial in-
stallations however, particularly the need for higher signal
levels for colour receivers, a signal strength meter is a very
useful adjunct to experience. Apart from displaying a meter
reading of the output from the aerial, it enables optimum
alignment of the aerial installation to be carried out -
something which is impossible by observing the set's screen
due to the a.g.c. action masking signal variations.

Maximising the aerial orientation also gives considerable
reduction in co- and adjacent -channel interference - which
can rise to high levels at times due to certain atmospheric
conditions. If such interference signals appear a few degrees
off the aerial's main forward lobe the result when the aerial
is "off direction" is inferior reception.

Quite apart from optimising local reception, a signal
strength meter is invaluable for assessing the possibilities of
receiving alternative transmitters and for determining the
"goodness factor" of various amplifiers and aerials. It's also
an essential tool when installing, balancing and checking
aerial distribution systems. Another use is in tracking down
sources of interference - ignition, sticking thermostats,
electric motors and so on.

An economically priced u.h.f. signal strength meter was
reviewed not so long since (the CED signal strength meter,
see May 1975), and I am at present constructing the new
Manor Supplies varicap kit - but hopefully modifying it so
as to be able to sweep over the complete tuning range using
a 9V source. Recently however I obtained an imported
Italian meter, the TES field strength meter type MC66 IC,
in order to carry out measurements in the long-distance
television reception field. I feel that an account of this unit
should be of interest to those engaged in aerial work and
associated activities. The meter is distributed in the UK by
Wolsey Electronics.

The majority of signal strength meters consist of a
standard domestic u.h.f. tuner and an i.f. strip modified so
as to display a signal level reading on a suitable meter. The
TES meter differs in both coverage and electronic construc-
tion. It has wideband v.h.f. and u.h.f. coverage, and uses a
circuit specifically designed for field measuring work.

The basic circuit consists of a mixer whose input is tuned
at either v.h.f. or u.h.f. by a variable inductor consisting of a
coil of silver-plated copper wire tuned by a silver-plated cur-
sor. A 1N82A diode is used as the mixer, with an AFZ12
local oscillator. The three -stage i.f. amplifier (three BC113
transistors) gives 70dB gain to drive a peak -to -peak detec-
tion circuit (pair of 0A159 diodes). There is an ASY26
audio amplifier stage for headphone monitoring.

The three v.h.f. ranges are 41-65MHz, 65-108MHz and

Roger Bunney

155-270MHz, with a u.h.f. coverage of 465-830MHz in one
range. The sensitivity is calibrated from 20µV to lmV
(range 1), with a x 10 extension to read up to 10mV (range
2). For signal levels greater than this an external attenuator
is used. There are separate, unbalanced 7552 coaxial input
sockets for v.h.f. and u.h.f. The meter is powered by an in-
ternal 4.5V battery - average battery life is quoted as 100
hours, intermittent.

I found the meter extremely easy to use. The tuning is
very simple, with a clear and accurate readout on the
calibrated (in MHz) tuning scale. When tuning through a
signal, two closely spaced signal peaks will be heard - the
local oscillator + the i.f. The carrier frequency is the null
between these two peaks, the field reading being the max-
imum meter deflection on the two peaks. There is a fine tun-
ing control adjacent to the main tuning control for accurate
setting and meter reading. Four pushbuttons provide on/off,
battery check, u.h.f. operation (associated with the
appropriate range switch selection) and 20dB attenuation
for the 10mV meter f.s.d. A leather pouch is provided on
the lid to house the headphones - which are included - and
an attenuator. A table of channel/frequency details is fitted
inside the lid, in a perspex window. The meter unit itself is
housed in a robust steel case, a flap at the rear giving access
for battery replacement. For external aerial work the unit is
held in a simulated leather case with a shoulder/neck strap.

One criticism in use is the tendency for the encased meter
to turn over and away from the operator when the lid is
open. It is impossible for the meter to fall from the leather
case however since a retaining screw passes into the meter

The Wolsey MC661C signal -level meter.
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body through the base of the leather case. The quality of the
construction and the finish of the meter and case are ex-
cellent and can in no way be faulted.

The price from Wolsey is £108.90 plus VAT at 8%. For
further details apply to Wolsey Electronics, Cymmer Road,
Porth, Rhondda, Glamorgan CF39 9BT.

Physical details of the unit are as follows. Weight 5 -1 -lb
total, 3-flb meter only. Dimensions 91 5.1 x 4in. deep
total, 9-} x 54- x 2; in. deep meter only.

MANOR SUPPLIES
GREY -SCALE BOARD

LAST January I reviewed the Manor Supplies Mark .2
crosshatch generator. I have recently added to it a newly in-
troduced accessory - a grey -scale generator board. This
can be incorporated in the crosshatch unit and is controlled
via the unit's four-way mode selection switch.

The board has one i.c. and five transistors plus
associated components, and as with the basic crosshatch
generator is easy to construct following the clear wiring
illustrations provided. Several interconnecting leads
between the new board and the existing crosshatch
generator boards are necessary. The wiring to the four-way
switch should be screened. Since this switch originally pro-
vided on/off control, an additional toggle switch is provided
to take over this function, the four-way switch then
selecting the grey -scale, the crosshatch pattern or peak
white or black rasters.

The circuit consists of an oscillator running at approx-
imately 100kHz during the active line period, synchronised
to the line frequency by the input blanking pulses from the
main pulse generator. The output from the i.c. oscillator is
clipped and differentiated and then drives a 2N3702 charge
pump stage which discharges via a BC107 during the
blanking periods. Two further stages provide buffering and
a low -impedance output. The number of grey -scale steps
depends on the value of a single resistor: values are given
for either a six or a ten step scale.

Construction is very simple and no undue problems
should be experienced. It may be necessary to optimise the
grey -scale output level on the completed unit in order to
match the outputs obtained with the other pattern settings -
a 11(52 resistor (R6) is provided but I found that a 1.2k52
resistor gave better results.

My main criticism of the unit is crosshatch pattern
breakthrough on other pattern settings. To minimise this
problem it's essential to follow the earthing routes exactly
and to use screened cable connections to the four-way
selector switch. In particular, if the earthing routes in the
vicinity of the u.h.f. modulator module differ from those
suggested r.f. instability may occur.

These points apart, the crosshatch/grey-scale kit pro-
vides an extremely versatile test instrument, particularly
with its 3mV u.h.f. output in the channel 35-45 range. This
enables the unit to be simply plugged into the aerial input
socket of the receiver under test. The price is extremely
reasonable - the nearest comparable unit commercially
available is roughly twice as much, and has no grey -scale!

The present price of the crosshatch unit kit, complete
with u.h.f. modulator, is £11 plus 45p post and packing.
Complete, tested units ready for use are available at £16.60
(aluminium case) or £18 (de luxe case) plus 75p post and
packing. The grey -scale kit to add to the unit is £2.90 plus
25p p.p. VAT must be added at 8%.

DEALING WITH THE
OLDER SET

continued from page 627

Where poor field sync cannot be quickly traced to the
usual causes an increase in the value of the field sync pulse
coupling capacitor will frequently give an improvement.

When the preset hold controls are set fully at one end in
order to lock a timebase this can be due to the oscillator
valve, changes in value or leaks in capacitors, or a changed
value series resistor. The latter should be checked: if it's
within tolerance, indicating one or more causes elsewhere, it
may be cheaper to alter its value to bring the lock within
range of the control rather than to hunt for the true cause.

Normally it's not good practice to bridge a defective sec-
tion of a multiple electrolytic with a single capacitor, as the
bridged section can subsequently develop trouble in the
form of high leakage. In view of the present high cost of
multiple electrolytics and the limited future life of the set
however bridging may be the only economic solution.

Swopping Valves
Where valves are below standard it is an old trick to

change them over with those of the same type in a less
critical circuit. Thus where poor gain is due to low -emission
vision i.f. valves a swap can be carried out with those in the
sound i.f. strip. In the same way field and sound output
valves can sometimes be interchanged, also PCF8Os in the
tuner and timebases. This is becoming possible less fre-
quently however because in recent years valves have in-
creasingly been produced for specific applications with the
result that duplication of types in the same set is cor-
respondingly rarer.

Salvaged Parts
In every workshop old rental and part -exchange sets are

from time to time scrapped. Where these are of a popular
type and perhaps not too old certain components such as
the line and field output transformers, scan coils and
possibly main electrolytics can be salvaged and a limited
stock built up. If a set contains replaceable printed panels
these can certainly be saved to give a future cheap, quick
repair. Valves from scrapped sets are also worth saving in
limited quantities. When this is done, always label the spare
with the model number. Valves need not be boxed. They
can be kept in trays or larger boxes, and to avoid wasting
time rummaging when one is required they should be sorted
according to general type if not type number. The owner
should be informed that used parts have been fitted to his
set. It's wise to make only a nominal charge for them,
refundable if the component fails within a month. The profit
comes from the labour charge which of course is not
refundable.

Conclusion

While many old sets can be a headache and a nuisance
when they find their way on to the service bench,
nevertheless by carrying out filtering and vetting, which
takes only a few minutes, then servicing them along the
lines suggested above they can form a normal and pro-
fitable part of the workshop's work load.
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The
Granada
Colourette

Owen Buttershaw

THE large number of TV sets that have been imported from
many countries in recent years means that the unsuspecting
service engineer can come up against some rather unusual
receivers. One of the most unconventional ones we've come
across is the small (11in.) mains -only colour portable set
imported from Germany and distributed by Granada - the
Granada Colourette Model C I 1GZ1, or Kuba Porta-Color
as it is also known. Whilst being somewhat old fashioned in
some respects - it's largely valved - it was well ahead of its
time in using an in -line gun c.r.t. - type 11SP22.

The CRT
The tube itself is unusual in several respects. First,

although the guns are mounted in line - green centre, as in
the Trinitron, 20AX and Toshiba tubes but unlike the PIL
and Mitsubishi in -line gun tubes which have the red gun in
the centre - there is a standard shadowmask and a
phosphor dot screen. The dots are in line rather than in triad
groups, successive lines being staggered in relation to each
other. Secondly the three cathodes are internally connected
- the signal drive consists of luminance to the cathodes and
the colour -difference signals to the three grids. Thirdly, the
deflection angle is 70°. And finally with this small deflection
angle, the in -line guns and a toroidal deflection yoke a very
simple convergence system can be employed. In fact there
are just two dynamic convergence adjustments, while the
dynamic convergence coils are simply connected in series
with the scan coils which, as shown in Fig. 1, are also
linked. The tube is operated at 17kV e.h.t. which is obtained

Line output
transformer
seco dory
winding

H orizontal
convergence coils 330p

Flyback blanking pulses

Field out puts,
transformer II
secondary II

winding I

I

330

Line
scan
coils

470p

1145131

Fig. 1: The deflection coil and dynamic convergence circuitry.
There are two sliders on the convergence coil assembly to
enable the vertical red and green lines and the vertical yellow
and blue lines to be converged at the sides of the screen.

The Granada Colourette/Kuba Porta-Colour, an unusual colour
transportable set with an in -line gun c.r.t. dating from the
early 1970s.

from a lAD2 valve rectifier, and has unipotential focusing.
There are the usual final anode presets to set the black
levels, while the d.c. levels at the blue and green grids can be
adjusted with respect to the fixed red grid d.c. level to get
the required white.

Valves
Many of the valves in the set will be more familiar to

those used to monochrome sets than colour receivers -
there are several EF183, EF184 and PCL84 valves for
example while the line output valve is a PL500. The block
diagram (Fig. 2) shows the valves used in the various stages.

Tube Drive
Being a small screen portable model certain liberties can

be taken with the tube drive. Thus the luminance signal is
a.c. coupled to the cathodes, with the brightness control
setting the d.c. level, while the colour -difference signals are
also a.c. coupled, with presets to set the white level as
already mentioned. There is no clamping in either the
luminance or the colour -difference stages. PCC85 triodes
are used for the colour -difference output stages, with the
G -Y matrixing and flyback blanking carried out in the
cathode circuits.

Timebases
Much of the receiver follows normal monochrome

practice, with our old friend the PCL85 providing the field
deflection while a PL500 and PY83, driven by an EF184
sinewave oscillator, provide the horizontal deflection. An
unusual method of stabilising the line output stage is used
however - by varying the line output valve's screen grid
voltage. The arrangement is shown in Fig. 3. Negative -
going line flyback pulses are fed to the cathode of diode
D 11 and in consequence the current flowing through R424
is the sum of the PL500's screen grid current and the
current flowing through the diode. As the amplitude of the
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Fig. 2: Block diagram of the Granada Colourette 1 1 in. colour portable receiver.

flyback pulses varies with changes in the output stage
loading - or with valve ageing - so the current through
R424 and the voltage across it varies, adjusting the PL500's
screen grid voltage in order to stabilise its output.

The Decoder
Another unusual feature of the set is that it uses simple

PAL, i.e. there is no chrominance delay line etc. In fact the
decoder is relatively simple, using just four valves if the
output triodes are not considered part of the decoder. The
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Fig. 3: Line output stage stabilisation circuit. Variations in the
output lead to the line output valve's screen grid voltage being
altered to compensate.

CRT
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output from the vision detector diode is fed to the PCL200
(pentode section) luminance output stage. A bandpass filter
in the cathode circuit of this stage feeds the chrominance
signal to the single PCF200 (pentode section) chrominance
amplifier. The output from this stage is fed to the two (U
and V) synchronous chrominance detectors and to the
cathode of the burst amplifier (PCL84, triode section). This
latter valve is gated at its grid, acting as a grounded -grid
amplifier to the burst signal. The bursts are applied to the
reference oscillator and burst detector circuits. This
circuitry is also unusual. A passive reference oscillator
circuit is employed, i.e. the bursts are fed directly to a
4.43MHz crystal, in a manner similar to that used in the
Rank A823 chassis. The pentode section of a PCL84
amplifies the 4.43MHz signal thus produced and drives the
double -diode U and V synchronous detectors. The burst
detector circuit is used simply to drive the EF184 ident
amplifier. whose output in turn drives the PAL switch. Since
there is no chrominance delay line, the U and V signals are
not separated prior to detection and in consequence
demodulation is more critical. This means that the reference
signal circuitry should be set up carefully. Preset controls at
the demodulator outputs set the level of the R -Y and
B -Y signals fed to the output stages.

Using up the Triodes
The odd triodes left over after the above functions have

been taken care of provide sync separation, gated a.g.c., and
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Interior view of the Granada Colourette, showing the unusual
arrangement of tube neck components.

a distribution stage which feeds the sound channel and the
sync and a.g.c. circuits.

Power Supplies

The power supply consists of a silicon h.t. rectifier
followed by LC and RC filters which provide five h.t. lines.

KEEP YOUR COPIES OF

Television
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
a separate binder is required for the eight smaller
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 post and VAT,
TELEVISION Easi-Binders are available from the
Post Sales Dept., IPC MAGAZINES LIMITED,
Lavington House, 25 Lavington Street, London
SE1 OPF.

The primary winding of the mains transformer is returned
to chassis via the series heater chain, thus providing some of
the voltage dropping required. The secondary winding
supplies the c.r.t. heaters, the voltage set by the brightness
control (c.r.t. cathode d.c. level) being superimposed on
the c.r.t. heater voltage (13.8V at 0.58A). The four
transistors used in the set - two in the u.h.f. tuner and two
in the intercarrier sound strip - are supplied from the 210V
h.t. line via large value resistors.

Some Faults

These sets are now finding their way on to the ex -rental
second-hand market - we've already had several in for
repair with a variety of faults. One problem is that being a
virtually all -valve set housed in a relatively small cabinet a
substantial amount of heat is generated. This must lead to
component failure in the long term.

One set came in with a bright red raster which led us to
suspect the colour -difference output circuit around V12. In
fact this valve had gone soft and a replacement cleared the
fault.

Another set had no raster or sound, implying a fault in
the power supply circuit. We found the mains fuse blown,
and when we replaced it and switched the set on it blew
again. After switching off and checking with a meter we
found a short-circuited mains filter capacitor (0.47µF).
When this was replaced the heaters lit up but there were still
no signs of life elsewhere. We then discovered that the
original mains dropper resistors, two 3052 lOW components
wired in parallel, had at some point been replaced with a
single 154 15W unit. This had obviously worked for a time
and then decided it could no longer be abused, open -
circuiting itself. On replacing it with two 15W components
- to allow a little more margin - the set came to life.

We were somewhat baffled by another of these sets when
it arrived with no luminance. Prodding around the
luminance output valve (PCL200, pentode section) with a
voltmeter revealed nothing since all voltages were correct
(within test limits at any rate). We attached a scope to the
anode of the PCL200 pentode and sure enough there was
plenty of luminance signal. On transposing the probe to the
c.r.t. cathodes the signal disappeared. The luminance delay
line is connected between the luminance output pentode and
the c.r.t. cathodes, so a strong possibility was an open -
circuit delay line. Just as we were about to check this we
noticed that the board's output connection was rather poor.
We decided first to apply soldering iron and solder here just
to make sure and the fault promptly disappeared.

A commendably clear service manual for the set was
issued by Granada. It is desirable to have this available
if you wish to set up the convergence, purity etc. since
the unusual tube means that the recommended procedure is
not exactly what one might expect. Another thing about
the tube - the purity magnets are mounted between the
convergence assembly and the scan coils. A good picture
can be obtained with careful setting up.

Conclusion
Although the design is a little strange, these sets are quite

easy to service - partly due to their accessibility and partly
due to the low component count (approaching that of a
dual -standard monochrome set).

One last hint: don't forget the tint control at the back
when dealing with "wrong colour" faults. This is a trimmer
(10-100pF) in the reference signal amplifier circuit.
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ROGER BUI1NEY

IT looks as if the 1976 Sporadic E season will go down in
the records as the year of exotic signal reception. Reports of
Middle Eastern Band I transmitters being received at good
strengths continue to come in, and we now have loggings
from several enthusiasts of 525 -line System M signals on
channel A2 (vision 55.25MHz). The tropospherics also
improved at the start of July, so enthusiasts have little to
complain about! Indeed as I type this column on July 29th
at 2030 Spain (RTVE) is producing good signals on ch. E2.

System M Signals
The 525 -line System M signals appeared on two

occasions. Clive Athowe and Hugh Cocks logged the
signals on July 15th, Hugh with Arab looking people and
Clive a little later at 1522 with a pulse and bar pattern. In
Hugh's case the line lock was within the normal range for
625 -line operation but the field hold (System M has 30 fields
per second) was at one end of its travel. Mike Allmark
logged similar signals on July 20th at 1808. Speculation as
to the origin of these signals points mainly to the AFRTS
base at Iraklion on Crete, or somewhat farther distant at
Dhahran, station HZ22, in Saudi Arabia. Both outlets have
relatively low powers, but from experience during previous
openings Iraklion has been received in the UK and certainly
HZ22 has been logged in Italy. We are awaiting the results
of letters addressed to the two stations.

Jordan a Star Performer
Whilst in Arabic vein, Jordan has been proving a star

performer this year. The signals from Amman have
appeared in many parts of the UK and Europe, even
filtering into my own aerial system at Romsey! Charles
Hayden (Barnsley) has sent an impressive shot of the test
pattern - the PM5544 pattern is now used, with clear
identification at top and bottom. This was the first
indication that they had actually gone over to the PM5544
- it's a trend not too happily received. For many the sight of
the old Marconi No. 1 card on ch. E3 confirmed reception
of Jordan and the thoughts of another PM5544 floating
over Yugoslavia during a good opening to the South -East
indicates the difficulty we are going to have in logging this
station in the future, at least if the signal is weak.

Our Hungarian contact Hetesi Laszlo has sent us a
number of photographs of Amman TV received via single -
hop Sporadic E - see photographs. It's interesting to note
that Kuwait now seems to be in operation on ch. E2 - this
isn't listed at present. Hetesi, together with several friends,
logged a station opening. This consisted of colour bars,
followed by shots of a fortress and a large eagle with Arabic
script. The Koran was also noted and the end of

programmes produced the Retma card! This was clearly
seen one afternoon between 1410-1500, with test patterns
and the station opening with the Kuwait flag at 1500 g.m.t.
This could be a "possible" in the UK with conditions being
as they have been just lately -a most encouraging sign in
view of the tendency for stations to operate in Band III in
most Eastern countries.

Conditions at Romsey
With so much activity to report I again feel that the log

must be omitted. Here's a very brief rundown of my
reception however. Signals have continued to come mainly
from the south through to the east, with a lack of
Scandinavian openings. Italy has been particularly frequent,
often before 0800 on colour bars and the PM5544 pattern.
I've noticed that their version of this pattern has varying
identifications: on some mornings there is no identification,
on others simply "RAI" and on yet another day "RAI 1"
was seen. Sporadic E was present daily until the 12th when
conditions just died, reopening on the 16th with TSS
(USSR) etc. Conditions then built up to give some quite
fantastic openings - the 24th at 1800 rejoiced with both
Albania and Italy ch. IC fighting for supremacy. With the
advent of the Olympics, station identification became rather
trying - since last year the various VITS displays have
changed, further adding to the confusion. At the time of
writing I detect a slackening off in the "enthusiasm" of the
Sporadic E openings and feel that within the next two weeks
the magnitude of recent conditions will have fallen off
considerably.

Trops
Trops were particularly active throughout the first week

of July. Reports received to date are of signals from West
Germany and Scandinavia. David Martin (Shaftesbury)
reports NRK (Norway) giving good signals on the 5th, with
ducting into East Germany on ch. El 1. I was more
fortunate than most perhaps as several new stations were
logged, including NRK ch. E6 and three Swiss u.h.f. outlets
on chs. E23, E25 and E29.

Miscellaneous Matters
What has been puzzling many of us is the appearance

again of a WDR (West German) station half way between
chs. E5 and E6. This has been confirmed since both chs. E5
and E6 carried NOS (Dutch) test patterns at the time, yet
between the two settings there was a strong programme
which certainly seems too far from either channel for an
offset and clearly displayed West German captions. For the
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Chessboard pattern used by CST -1 (Czechoslovakia).
Courtesy Hetesi Laszlo.

The old monoscope pattern used by RAI (Italy), but with a
new identification.

time being the channel is being suffixed ch. E5a - until
such time as this mystery can be cleared up. The West
German authorities have been approached but as yet there
has been no satisfactory explanation!

Another excellent signal here has been Hungary chs. R1
and R2 - at times their PM5544 pattern is without
identification, so beware!

As a final note on reception this month the old RAI
mono card appeared during one opening. Initial g:ances
indicated that something was different - but what? Then all
was clear, the large "N" had been deleted and the figure "1"
inserted - see photograph. Incidentally the card less "N"
was the original RAI card used in the early 1960s -
certainly before 1963, as I had never seen this version.

News Items
Italy: We understand that the Italian Constitutional Court
has effectively given permission for the many private
(pirate) radio and TV stations at present in operation to
continue their transmissions quite legally and within the
constitution, provided they do not cause interference to any
established communications networks or the RAI
broadcasting service. The Italian PTT had been trying to
close these stations before the case came to the High Court.

The PM5544 test pattern as radiated by JTV Amman
(Jordan). Received by Hetesi Laszlo in Hungary via SpE.

Crosshatch pattern used by JTV Amman (Jordan). Received in
Hungary by Hetesi Laszlo via SpE.

It is anticipated that the number of private TV stations will
increase following this ruling. The Court gave its ruling on
the basis of the freedom of speech written into the Italian
Constitution.
West Germany: The American Forces Network will be
transmitting programmes in colour to military bases in
West Germany shortly, using the NTSC System M. RCA is
to provide studio equipment for the Frankfurt centre which
should be in operation by the end of the year. The
programme output will be microwave linked to over 100
transmitters located at bases throughout West Germany.
Bulgaria: Bulgarian TV transmits for 83 hours weekly with
the first programme reaching about 80% of the population
and the second chain serving about 35%. New TV Centres
are being constructed at both Sofia and Stara Zagora.
Czechoslovakia: Peter F. Vaarkamp has been in contact
with authorities in Prague and has received the following
information. The EZO pattern which we often receive with
the identification "RS-KH" is produced by a pattern
generator made in Czechoslovakia. The identification is
adjusted at the factory, but customers can preset their own
identification. It is possible however for the
Czechoslovakian identification "RS-KH" to be radiated by
a Soviet transmitter - indeed this does happen at times!
Great care must be taken with this pattern therefore since
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it's quite likely to have originated from countries in Eastern
Europe other than Czechoslovakia.
Indonesia: Following our recent report on the expansion of
television over the Indonesian Archipelago, Pye have now
released further details of this contract. Ten new
transmitters are included, linked by a satellite to the main
centre at Djakarta. The existing stations operate in Band
III and the 10 new transmitters will operate in both Bands I
and III. The new stations are Pakanbaru, Jambi, Pontianak,
Palangkaraya, Banjarmasin - all 10kW, Band III; Pandai
Sikat, G. Gompong - both 5kW Band III; Bengkulu 1kW
Band III; Banda Aceh, G. Betung - both 1kW Band I. The
powers are transmitter outputs, not e.r.p. Five programme
centres will have new equipment (or updated existing
equipment) to enable satellite and colour signal processing.
New Zealand: Following the changes in radio and television
broadcasting in April, the three broadcasting Corporations
- Radio NZ, TV1 and TV2 - are to be abolished and to be
replaced by a central control board known as NZBC. The
three services will continue largely as at present but with
certain changes in programming.
United States: Following earlier reports that certain
Buffalo, NY TV stations propose to jam their output to
prevent it reaching Canada because Canadian CATV
operators intend to remove the US commercials in favour of
local ones, we understand that there are to be negotiations
with the Canadian CRTC (organiser of all Canadian
CATV operators).

Space News
With the end of the Indian satellite transmissions only two
days away I am pleased to report that yet more enthusiasts
have been successful with this reception. David Martin
(Shaftesbury) received good signals using my old dish; his
colleague Geoffrey Chapman using a well constructed dish
assembly with a Jaybean MBM slot dipole noted excellent
quality signals.

A Russian satellite is to be launched later this year for
programming back to Earth at 714MHz. This synchronous
orbiting satellite, called Statsionar T, will be located at
99°E over the Equator - at the Eastern end of the Indian
Ocean - to cover areas in Siberia, East of the Urals and the
far North of the USSR. Another satellite, Statsionar 2, will
be positioned near the ATS position but will radiate at 4
and 6GHz. The 714MHz transmissions lie well within our
scope but possibly the Eastern location may mean that the
satellite is just over the horizon for us in the UK and hence
out of range. I intend to look into this further and will report
back if reception seems feasible.

Italy
Another query has arisen regarding the identification on the
RAI mono test card. The old "N" card carries an
identification number in the top corner circle. Usually the
numbers are as follows: 3 is Mt. Penice, 11 Mt. Faito, 14
Mt. Caccia, 32 Mt. Cammarata and 31 Mt. Nerone for
channels IB, IB, IA, IA, IA respectively. Some years ago
we had a problem with the identifications changing to "S"
and "8". This transpired to be network output from the
Rome TV centre. Kevin Jackson (Leeds) has now seen the
identification "2"! Having checked up on this we can
confirm that the transmitter responsible was Penice ch. IB,
taking the Lombardia regional programme feed from the
Turin centre (Turin is No.2).

Further confusion with Clive Athowe noting ch. IB going
on to programme whilst ch. IA radiated the old mono card

with a "20" identification. This does confuse me since 20 is
for the Mt. Beigua u.h.f. outlet on ch. 32, in the Turin
region. Does anyone have a solution to this pa:61m? The
May 1971 Television gives the RAI list.

.TV Sets for Disposal
Many enthusiasts are currently using the Bush TV125
series for DX purposes. T. C. Bray of Sparkes Place,
Wonersh, Nr. Guildford, Surrey has two TV125 receivers
for disposal and a "considerable collection of spares".
Anyone interested should write to Mr. Bray enclosing an
SAE - the equipment must be collected however.

DX-TV Book
I have now seen a proof copy of the third edition of the
Long Distance Television booklet, so by the time this
column is read the book will be ready. I apologise for the
delay over publication - due to reasons beyond my control
- but I feel it has all been worth while. There are 60 pages
this time, with many more pictures and diagrams and a
complete update to the present - including satellite
reception! The price is £1.11 inclusive of postage and
packing, from Weston Publishing, 33 Cherville Street,
Romsey, Hants, S05 8FB.

From our Correspondents . . .

The recent excellent Sporadic E conditions have resulted
in a large mailbag this past month or two. Brian Fitch
(Scarborough) has received many new stations using a
Philips u.h.f. receiver - an envious total in fact for a relative
novice to DX -TV. Apart from many West German stations
he has been fortunate in receiving Swedish u.h.f. on ch. 23
and many Dutch and French channels. Despite his use of a
normal u.h.f. receiver it was possible to read - although
somewhat broken up - the FR3 identification of the ch. E24
outlet at Lille. The reason for the signal being broken up is
that France transmits with positive -going vision. When this
is displayed on a normal u.h.f. receiver for negative -going
vision the picture tends to be broken, with a large white line
sync pulse down the centre of the screen.

John Lees (Gloucester) has been using only a small aerial
some 12ft above the ground and with no preamplifier, yet
has managed to log most of Europe at high signal levels -
John comments that he hopes his letter will encourage
dabblers who are unable to spend much money on the
hobby. (I have been experimenting with a new form of aerial
some 8ft high, made from an old rotary washing line, and
hope to be able to give more details along with illustrations
shortly.)

James Burton Stewart is off to Greece and has sent us the
programme times of Greek TV. EPT Network: Sunday
1300-2400; Monday -Thursday 1400-1515, 1830-2400;
Friday 0800-1515, 1830-2400; Saturday 1400-1515, 1730-
2400. Yened: Sunday 1325-2400; Monday -Thursday 1325-
1445, 1730-2400; Friday 1100-1445, 1730-2400; Saturday
1325-0045. All local times.

Finally David Roche (Worksop) has a modified
wideband Band I array which it seems gives improved
results. We supplied details of a wideband Band I array
based on the Antiference Tru-match design. David added to
the 88in. directors a second director cut to 80in. - basically
making a form of Tru-match director assembly. This has
apparently made a notable improvement in early morning
Trops from Holland!
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If You Have
a Width
Problem

Peter Gaymead Frazer

SOME people with width problems take them to the Weight
Watchers or just cut down on their eating and drinking. If
the problem is confined to a TV set however the solution is
likely to be a trifle easier. Usually the trouble is lack of
width, and it's usually found in valved sets. So here is the
subject of this article, lack of width in valved receivers.

Basic Circuit Operation
The basic theory of line scanning has been the subject of

many articles in this magazine and we are not too
concerned here with the finer detail. Briefly however the
sequence is as follows. The line oscillator produces a
waveform -a modified sawtooth - which is used to control
the line output valve. Fig. 1(a) shows the basic line output
stage configuration. Roughly half way through the forward
scan, the output valve V2 is turned on. The efficiency diode
V1 is also conducting and a sawtooth current builds up in
the transformer (T1). This is coupled to the line scan coils
which in turn produce a magnetic field to drive the spot
from the centre of the screen to the right-hand side. At the
end of the line the waveform from the oscillator cuts the line
output valve off. Its inductive load together with the stray
capacitance present then form a parallel tuned circuit. As
the magnetic field around the coils collapses, a large positive
pulse is produced and is reflected back to the anode of V2
and the cathode of V 1, cutting V1 off. The resonant action
of the circuit during this period rapidly returns the spot to
the left-hand side of the screen, i.e. gives the flyback action.
When the circuit tries to swing negatively, V 1 starts to
conduct thus damping the circuit. The subsequent decaying
current flow drives the spot towards the centre of the screen
and when the current falls to zero the line output valve is
turned on again to complete the forward scan.

As the beam has to travel farther from c.r.t. gun to the
sides of the screen than from the gun to the centre of the
screen some means must be incorporated to vary the speed
at which the spot scans the screen - in order to produce an
even scan with reasonably straight edges. This is done by
including a capacitor (C3) in series with the scan coils. The
charging and discharging of this capacitor modifies the
speed at which the spot travels across the screen thus
providing the required correction. For this reason it's known
as the S correction capacitor.

Stabilisation
A bit more theory is required since this is very relevant to

width problems. Since the early sixties it has been
customary to provide a kind of a.g.c. action in the line
output stage to enable it to function evenly despite varying
conditions, e.g. mains voltage fluctuations. The basic

system used is shown in Fig. 1(b). The scan waveform is fed
back via C4 to the voltage -dependent resistor Z1 in the
output valve's grid circuit. Now the waveform is highly
asymmetrical, with a brief positive -going flyback pulse. The
resistance of the v.d.r. varies with the voltage applied to it
and is much lower when the flyback pulse arrives. In
consequence a negative potential proportional to the
amplitude of the flyback pulse is generated at the junction
of C4/R1/R2/Z1 to bias the output valve. As the conditions
in the stage vary so the flyback pulse amplitude varies but
as a result of the action of the network just described the
stage is stabilised. A positive voltage is obtained from the
boost rail and fed to the grid circuit via R4/R3/R2 to offset
the negative bias, thus giving control over the width. R3
acts as a width control therefore. It is usually adjusted for a
specific boost voltage, when the width should be correct
provided there are no faults in the stage.

Prior to the introduction of this technique even the
slightest fall off in performance reduced the efficiency of the
stage to such an extent that it usually showed up as lack of
width.

Early Days
With the normal run of sets now encountered lack of

width will indicate a line output stage fault. In earlier
models without such stabilisation however there was a
different list of possibilities. For example, the type of h.t.
rectifier had to be bourne in mind. Whilst the present day
silicon diode is essentially a "go or no go" device, a valve or
metal rectifier could lose efficiency. The h.t. voltage would
in consequence fall, producing a smaller picture. The height
could usually be adjusted to make up for this but the width
was mainly affected and was the first obvious sign that
something was amiss.

Another primary cause of lack of width was a fall off in
the efficiency of the line oscillator valve - most often an
ECC82 or ECC81. It is instructive to play the generation
game for a few moments in order to illustrate these points.

Let us start with the old Model TV53 from the Bush
stable. Lack of width was often due to a failing PL81 line
output valve. One quickly learnt that to replace this valve
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Fig. 1: The basic valve line output stage is shown at (a). V1 is
the boost diode, C2 the boost capacitor. The conduction of V1
during the first half of the forward scan charges C2 to several
hundred volts, giving a boosted h.t. supply at the junction of
C217-1. Since the early sixties it has been the general practice
to incorporate the stabilisation arrangement shown at (b).
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Fig. 2: Line output stage circuit used in the Philips 170 ("Style
70") series chassis. The boost reservoir capacitor C415 is
connected between sections of the transformer's split primary
winding. C502 provides third harmonic tuning.

only was to ask for trouble and the discerning also noticed
that although a new PL81 restored the width it did tend to
run hot. In fact it would quickly fail because of this, and the
proper drill was to replace the ECC82 line oscillator as well
as the PL81 and incidentally give the PY81 boost diode a
tap to ensure that it didn't spark inside. Whilst the lack of

R133
330k

Line
drive

R132
1M

CIOI
0.22

R128
2k2

Width

R131
1M8 Z

R130
2M2

C105
27p

.-1102
Zoog

V 1 0
PY81

"-650V

C97
600p

C91910.3

oA's°-

HT

Line
coils

C131

220=

FM
470

r=r C 103

V I 1

P1500 h

C106
100p

11

EFIT
tripler

C98
01

114541

Fig. 3: Typical Thorn line output stage -in this case as used in
the 950 Mk. II chassis. C131 provides harmonic tuning.

width could have been due to low h.t. this would not have
caused the PL81 to overheat and in most sets which, like
this, used two PY82 rectifiers low h.t. was not a common
trouble unless one of the surge resistors had become open -
circuit leaving one rectifier to carry the load instead of two.
This latter condition carried a few interesting pitfalls for the
uninitiated - but that's another story which doesn't really fit
in here.

Now later Bush sets used a metal rectifier to supply the
h.t. and this then became the primary trouble spot and the
first voltage check to make on receivers carrying model
numbers in the 70, 80, 90 and early 100 series. After this,
the use of silicon h.t. rectifier diodes shifted the suspicion
back to the line output stage - but more of this later. There
are still quite a few dual -standard KB (RGD and
Regentone) receivers around which do not have a stabilised
line output stage. The line oscillator (ECC81) in these
should not be above suspicion when lack of width is the
trouble. The same could be said for many other older
receivers - Philips ones for example where the line oscillator
could be an ECC82 or an ECL80.

Faults in Stabilised Circuits
Generally however these are a passing breed, and the

vast majority of sets are stabilised. It is in the scheme of
things however that the system intended to stabilise the
width and output power is itself responsible for the majority
of width troubles.

The basic failure is in the use of small -wattage resistors
or resistors of an unsuitable type which change value over a
period of time. A few examples may be quoted to illustrate
this point.

The trouble spot in the Philips 170 chassis is the two
8.2MS2 resistors (colours grey, red, green) situated above
the width controls (dual -standard chassis using separate
width controls, see Fig. 2). Replacement of these with larger
resistors of the same value is essential. The same trouble
persisted with the 210 chassis but became less frequent on
later production versions which used more reliable
components.

A vast range of Thorn receivers under the Ferguson,
HMV, Marconiphone and Ultra banners, not to mention
other makes employing Thorn chassis, used a standard
circuit consisting of a 330kS2 resistor from the boost line to
the width control (set boost or whatever other label the
control carried) with a couple of high value resistors leading
to the output valve's control grid (typical values 1.8MS2 and
2.2MS2). A 100pF pulse capacitor couples the line output
waveform to the VDR (see Fig. 3).

Now several things can and do happen in this circuitry.
Most commonly the 330kS2 resistor goes high, producing
lack of width, or goes low, damaging the width control and
producing (usually) the same symptom. No trouble here, in
the former case merely fit a larger resistor of the same value
and in the latter clean up the mess and fit a new control as
well as a larger resistor.

If neither of these items is at fault and lack of width is
not solved by valve replacement, either the 1.8MS2 or the
2.2MS2 resistor will be found to have increased in value -
perhaps both. A quick check for this is tb connect the
voltmeter positive probe to chassis and the negative probe
to the control grid of the PL504 (or whatever) valve. As
well as reading the drive voltage this action may well restore
full width as a high -resistance alternative path is provided to
chassis by the meter. This immediately directs attention to
the resistors in the control grid circuit.

In passing it may be mentioned that if the resistor(s) go

TELEVISION OCTOBER 1976 643



high enough the output valve control grid is left floating and
this produces a "wasp waisted" or "hour glass" effect on
the screen where the centre of the raster is drastically
reduced in width, the upper and lower parts being wider.

The other common occurrence is for the pulse capacitor
(normally 100pF) to short. This can damage the panel and
cause the VDR to become red hot. The latter can be
damaged and may have to be replaced but most often
survives to live another day.

Width Circuit Resistors
High -value resistors are a prime cause of lack of width in

most valved line timebases, both monochrome and colour,
and therefore deserve close attention.

We have mentioned Philips and Thorn as examples but
the same remarks apply to most other makes, only the
values are changed: two 4.7MQ resistors in some Pye group
models, a 10MQ resistor (may be two resistors in series) in
the ITT VC200 chassis, a 470162 resistor in some GEC-
Sobell sets, a 10MS2 resistor in some colour sets, show the
wide variety of the values used in the supply to the width
(set boost, set EHT or whatever) control. The values used in
the circuit from the width control to the output valve's
control grid are more uniform, being in the region of 2MS2.

Next Steps
If the valves have been checked, the h.t. is up to standard

or perhaps a little low, the resistors check out o.k. and the
line drive is somewhere near right, what next?

Before moving on perhaps we had better dwell for a
moment upon what we have just said. One should not be
surprised if the h.t. is a little low if the line output stage is
drawing excessive current. This excessive current causes a
higher than normal voltage drop across the smoothing
resistor(s), and this in itself may cause a further fault (no
h.t. at all) as one or more of the resistors gives up the
struggle and becomes open -circuit or the fuse fails. This is
side tracking however and we must return to the main
theme. Since we are dealing with the subject of insufficient
width, the current will not actually be too excessive and
therefore the h.t. voltage will not be too low and indeed may
well be high if insufficient current is being drawn, due say to
a low -emission line output valve.

Line Drive
We also said "if the line drive is somewhere near right".

If this sounds a little slap dash we hasten to point out that
an output stage fault which causes the output valve to
overheat will indirectly damp the line drive at its control
grid. So it's a matter of weighing up one factor against
another, or disconnecting the output valve's screen grid feed
resistor to render it inoperative and therefore incapable of
damping anything, whereby the line drive should return to
its proper figure of say minus 40V depending upon the set.

Having partially cleared up these red herrings, let us
return to the line output stage and consider the other likely
causes of lack of width.

Excessive Damping
A symptom we haven't mentioned so far is when the

width is lacking at low brilliance but the raster rapidly
balloons to enormous proportions and fades to a blank
screen as the brightness is increased. This is a very common
symptom and seems to catch out quite a few of our less

experienced readers. They reason that if the picture balloons
in this manner the e.h.t. is falling under load, which is quite
true, and therefore the e.h.t. rectifier is at fault. This is true
only if the e.h.t. rectifier is properly supplied, but all too
often it isn't. If there is a fault which is damping the stage
down a bit, the rectifier cannot function to the best of its
ability and the ballooning must be accepted as a secondary
effect of a primary cause which is elsewhere (though not far
away).

There are several possible causes of excessive damping,
or perhaps incorrect tuning which may be encountered once
in a while. Amongst these must be included the scanning
coils and the capacitors associated with the transformer,
but generally these tend to kill the line output altogether and
it is no real bother to disconnect them.

An exception is the S correction capacitor which is wired
in series with the scan coils. When this goes short-circuit the
width is affected though not a lot, and there is a white line
down the left of the picture (looking at it). When these
things have been accounted for we are left with one item
more likely to cause trouble than any other (remembering
that we have eliminated the valves, resistors, etc.).

Enter the Demon King
It's a sad fact that the line output transformer is all too

often the cause not only of complete line output stage
failure but also of lack of width and poor e.h.t. regulation
(ballooning). Some makes and models are more prone to
line output transformer failure than others. Firms which
specialise in supplying line output transformers will confirm
this fact and will often be able to guess which transformer
you want before you ask for it. It may be said that this is
because some sets are more widely distributed than others
and therefore the dice are loaded. This is not true. The most
widely distributed sets of all use a transformer which rarely
fails (they can give lots of trouble in other directions, so we
are not handing out any Oscars). So we are forced to the
conclusion that some makes of transformer are more
troublesome than others. The maker of the transformer is
not necessarily the maker of the set, so we are not trying to
get at any particular brand name or group, rather the model
which uses a particular transformer.

We would also point out that firms supplying
replacement transformers do not as a rule supply
components from the original makers, rather transformers
which do the same job but which may differ in appearance.
We have found by experience that many of these
alternatives have a better life expectancy than the original
designs. Even though the fitting demands the transfer of
some components and leads from the old assembly to the
replacement, this is well worth the extra trouble.

Guide to Common Chassis
Pye Group, including Ekco, Ferranti, Invicta and
Dynatron: In early dual -standard models (the Pye 11U
series) check the valves (PL36, PCL84, PY800) and, if the
PL36 is overheating, suspect the coupling capacitor C87
(0.01pF) which tends to leak.

In later dual -standard models check the PL500, PY88
and ECC82 (some models use half the PCL85 as the line
oscillator - where only one ECC82 is fitted, this is used as
the field oscillator). Then check the high -value resistors
from the boost line to the width control - the value of the
resistors varies from model to model, up to two 4.7MQ
resistors.

continued on page 653
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SUPPLEMENT TO TELEVISION OCTOBER 1976

RECOGNISING
FAULTS
How much money, and how many hours, have been wasted
because the fault symptoms that were plain to see on the c.r.t.
were incorrectly diagnosed? Looking for component failures in
the i.f. amplifier and decoder when all the time the h.t. rail was
low, or hunting around the chrominance delay line and
demodulators while not realising that the subcarrier oscillator
had stopped! Every receiver has its own stock faults, but real
skill in efficient fault finding comes into its own when the fault
symptom, or for that matter the particular type of receiver, has
not been met before. As equipment and signal processing
methods become more complex, so the art of correct fault
diagnosis is going to increase in importance and difficulty -
and also become far more expensive for the poor customer.
Recognising the fault symptom and mentally selecting the
part of the receiver that's caused the failure is half the battle
these days. The failure still has to be confirmed by the use of
the oscilloscope or multimeter, but starting off in the right
place is of paramount importance.

In this colour supplement a series of 18 off -air fault
symptoms that can occur throughout the many stages of a
modern colour receiver have been photographed. The
photographs have been colour coded to correspond with the
associated stages in the receiver block diagram (Fig. 11. This
will enable the reader to quickly relate the fault symptom to
the correct section of the set, and from there to start on the
task of tracing the fault to a particular stage and component.
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A modern 110° receiver was chosen because some of the
scanning faults that can arise in such sets are not normally
encountered in the more conventional 90° models, while with
the extensive use of i.c.s in the i.f., decoder and timebase
sections a new generation of fault symptoms is emerging.

The receiver used for these photographs was a Bush Model
BC6100 (RRI Z718 chassis). For those interested in
photography, here are the details. The camera was a 35mm
Pentax ES fitted with a Takumar and
shutter cable. Kodachrome 25 colour transparency film was
used (ASA 25) with a fixed shutter speed of 1/25th second.
The lens aperture was adjusted to suit the brightness of the
picture from the screen.
Text and photography by R. Fisher.
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RECOGNISING FAULTS OFF -SC

L J

5

Severe picture noise is caused by either poor
reception or lbw gain in the tuner/H. amplifier.
Normally it will be the tuner, but first, check the
coaxial cable feed. All coaxial plugs and sockets
should be soldered to the cable

H.F. ringing is nearly always caused by a misaligned
i f. amplifier, and that means using a wobbulator to
realign the strip. If valves are used in the i.f. amplifier
check them all first.

The a.g.c. section of a receiver can :,-aitse a number of
dfferent fault symptoms. This one is the result of
poor decoupling of the control voltage to the amplifier
and tuner.

1
R F. patterning ca' be one of the most difficult faults
to locate. The coarser the pastern the lower the'
Interference frequency. First make sure whether the
interference is corning from the set. If not, turn off all
other electrical equipment in the house until the
offending equipment is found.

Instability is usually found in the i.f. amplifier but
could be caused by the failure of the a.g.c. stages.
Use of a wobbulator and detector probe is still the
best way of location.

Luminance amplifier failures are normally quite
obvious, with the exception of a few. This fault is
caused by the delay line having shorted turns. The
result is ringing of the luminance signal and the
displacement of the chrorninance information.

T.



Complete failure of the luminance amplifier will result
in a colour -difference signal only display on .the
screen. If the receiver has no picture at all, but sound
is present and the scans locked, turn the colour
control to maximum to make sure the colour is
missing.

Another patterning problem, but this time the colour
picture only is affected. The problem must lie in the
decoder or the vision demodulator circuit. Check the
bandpass filter first, then move to the chroma
amplifier.

No B -Y signal is normally caused by failure of the
blue matrix or the B -Y demodulator. Again check
the delay line and subcarrier feeds.

ER 1976

When a monochrome only picture is displayed ov
ride the colour killer. If the fault is still present th
problem probably lies in the a.p.c. loop or the
subcarrier oscillator.

Absence ;r either the L or V signal w
green content of the picture as well. In this example
the IR -Y signal is missing, which could mean failure
of the red signal matrix or the R -Y demodulator. The
problem 4muld also lie in the delay line matrixing
circuit or ur the subcarrier feed to the demodulator.

Field flyback lines are more noticeable at ow
brightness levels. In this particular set the fault was
due to incorrect clamping conditions, but check the
flyback suppression circuits to the c.r.t. as well.

THREE
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FAULTS OFF -SCREEN

The line oscillator anc output stages are becoming
more complex, and so are the faults. This one is
caused by poor decoupling of the line oscillator
control voltage from the flywheel sync circuit. The
result is severe line oscillator hunting.

"Push-pull- field output stages bring with them a
new variety of faults. This example was caused by a
fault in the field output stage, as a result of which the
bias was upset. Height and linearity circuit failures
could also cause the same result.

Pincushion distortion is another width modulator
problem, but failure of the transductor and associated
circuits in 90° colour receivers can produce the same
result.

r
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Modern line timebase i.c.s incorporate (line phase
adjustments. If incorrectly set up or fails in some way
the picture can be horizontally displaced. In this
example the displacement is accompanied by line
pulling.

Trapesium distortion - a type of fault that is now
being found in 110° receivers that employ width
modulators to provide EW raster correction. The fault
could also be found in 90° sets, due to a defect in the
line scan coils.

Reduced line and field scan amplitudes can only
mean one thing - low h.t. The picture colour quality
and brightness need not vary, especially if the I.t.
supplies are derived from the line output stage. Check
the h.t. rails before you start fault finding in any
section of the receiver.
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DURING the last decade or so a number of i.c.
manufacturers have been investigating surface acoustic
wave devices. These exploit the phenomenon that if a
voltage is applied to the surface of a piezoelectric material
via a metal grid, an acoustic wave is generated. The grid
thus acts as a transducer, its shape determining the
frequencies that are produced.

Plessey for example have done considerable work in the
design and construction of bandpass filters in the range 10
to 1500MHz. These have become firmly established in
various military and professional applications, particularly
in radar. The development of mass production techniques
and consumer orientated encapsulations has now made the
use of these devices in television receivers a viable
proposition. In this application they will perform all the
necessary filtering in the i.f. stages so as to provide the
required bandpass shape. They thus obviate the need for
coils and adjustments on the i.f. strip, providing consistent
performance which is determined solely by the design and
layout of the circuitry and is completely independent of
operator efficiency or alignment equipment.

The advantages of SAWFs are (a) economy, (b) improved
performance and (c) ease of servicing. The economy results
from the fact that one SAWF replaces all the i.f. filter coils,
no alignment is required, assembly time is reduced, no
alignment equipment is required, factory space is reduced
since there is no need for coil winding while only one small
item need be held in store, and the size of the i.f. board can
be reduced. Improved performance comes from the
accuracy of the trap positions, the high reproducibility and
the linear phase response of the filters for the UK and US
standards. The latter makes them ideal for Teletext and
Viewdata. The improved performance is sustained through
production - discrete component designs suffer from
production tolerances. And since SAWFs for different TV
standards can be interchanged, the same i.f. strip can be
used for both home and export models, again with saving in
the amount of equipment required. Servicing advantages
come from the inherent reliability of the devices and the fact
that there are no alignment adjustments. Reduction in the
number of servicing calls helps both the customer and the
dealer.

Construction

The construction of a typical bandpass SAWF is shown
in Fig. 1. The device consists of a piezoelectric substrate on
to which are deposited the input and output transducers and
a coupler. The transducers are in the form of an interleaved
grid of electrodes (referred to as "fingers"), fabricated in
2000A thick aluminium. The width of each finger and the

IC WAVE FILTERS

Luke THEODOSSIOU
gap between them is a quarter of an acoustic wavelength.
The length of the fingers (i.e. the overlap) is determined by
the source to which the filter is to be connected.

When an a.c. voltage is applied to the input transducer an
acoustic wave is propagated bilaterally along the surface of
the substrate. The wave to the left is absorbed by an
acoustic absorber placed at the end of the substrate. An
absorber is also incorporated in an equivalent position
behind the output transducer. Various substrate materials
may be used but the one favoured at present is lithium
niobate, due to its high piezoelectric coupling factor which
ensures a relatively low insertion loss. Other advantages of
this material include a low temperature co -efficient and low
cost.

The coupler consists of a uniform grid of insulated
electrodes. This redirects the generated surface wave toward
the output transducer. When a signal is applied to the input
transducer, some energy in a bulk wave mode is generated
in addition to the wanted surface wave. The bulk wave
mode energy, not being a surface component, passes under
the coupler and therefore misses the output transducer
which for this reason is offset relative to the input
transducer (see Fig. 1).

Other design features include an acoustic absorber on the
back face - this also serves as a mounting; cutting the
edges at an angle to steer reflections away from the
transducers; and the use of double electrodes to reduce
reflections.

Fundamentals

If the transducer consisted of a large number of identical
electrodes with even spacing (Ao) between electrodes of the
same polarity, the frequency response of the filter would be
a (sin x)/x function (see Fig. 2) with the centre frequency
fo given by:

Acoustic
absorber

Input

Input
transducer

10mm

Coupler

Substrate

Output
transducer

/Output

4mm

Fig. 1: Construction of a typical bandpass filter (Plessey). The
substrate is lithium niobate.
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Fig. 2: Fundamental filter response using a large number of
evenly spaced electrodes.

The velocity of wave propagation

The bandwidth (Af) between the first nulls is given by:

F__ 2
N

where N is the number of electrode pairs. The device would
have a side lobe rejection of 13dB and a linear phase
response. By modifying the geometry of the input
transducer the amplitude and phase response of the filter
can be tailored to the required broadcast standard.

General characteristics

Some of the more important SAWF parameters which
affect system design are amplitude response, signal delay
and insertion loss.

The most obvious requirement of these devices is that
they should have a suitable amplitude response to
complement the broadcast standard employed.

Figs. 3 and 4 show typical responses of the Plessey UK
device for standard I, type SW150, and the European device
for standard G, type SW170. These figures also show the
test limit "gates" which correspond to the values given in
the manufacturer's data sheet.

The out of band response is very different from that
obtained with a conventional filter. These devices show well
defined nulls and peaks, the character of which varies very

1

20

Attenuation
dB relative
to mean
36 to38MHd0

31-5 33.5 35.1 396 415 Frequency MHz

Fig. 3: Response of the Plessey SW15O filter which is tailored
for the UK standard I. The shaded areas show the production
limit spreads.

10

Attenuation
dB relative
to mean 30
36 to 38MHz

309 31.9 33-4 34.5 3E1.9 404 414
Frequency MHz

Fig. 4: Response and production limit spreads for the Plessey
SW170 filter which is tailored for the European standard G.

little from device to device. Because of this out of band
response it is necessary to define two additional limits, the
upper and lower side lobe rejection.

The very large deviations which occur just out of band in
these figures are not a direct effect of the device's phase
response, they are the result of its amplitude response
causing too much attenuation to allow the measuring
instrument to function.

The device introduces a large delay, of around 1.6µS,
into the signal path. This delay makes it impractical to
measure the phase response directly and then look for
deviations. A better approach is to measure the group delay
and look for deviations on the average. Figs. 5 and 6 show
typical group delay responses of the SW150 and SW170
respectively.

+200-

+100 -
Group
delay 0-

n S

-100-

-200-

31.5 33.5 351 39-5 41.5
Frequency MHz

Fig. 5: Group delay response of the SW15O. As can be seen
this is very linear as compared to LC block filters.

The short term ripple of the group delay response is also
an important parameter, and this is specified as the worst
deviation from the mean over any 500kHz bandwidth
between two defined in -band frequencies. Any direct
breakthrough of signal external to the device will seriously
affect the ripple amplitude.

The insertion loss is very dependent on the input drive
and the output load impedance. By conjugately matching
the input with a small series inductor and using a high
impedance output load (about 21(S2) an insertion loss of less
than 10dB can be achieved. This arrangement would
produce an unacceptable performance with regard to
spurious reflections however. A compromise, which results
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+300

+200
Group
delay +100

n S
0

-100

30.9 31.9 33.4 34.5 389 40.4 41.4
Frequency MHz

Fig. 6: Controlled group delay response for the SW170
European filter.

in spurious reflection levels better than -40dB, is to use a
load impedance of 50052. In this condition the devices give
rise to a voltage insertion loss of typically 16dB, with less
than a 2dB variation from device to device.

Use

The most important characteristic which needs to be
taken into consideration when applying SWAFs is the
insertion loss incurred compared to a conventional LC
design. When operated into an impedance of 50052 this
amounts to about 16dB. To overcome this, the conversion
gain of the tuner or the gain of the i.f. amplifier - the filter
being driven directly from the tuner's 7552 output
impedance - can be increased. Since most modern systems
using an LC bandpass filter at the front end of the i.f. strip
employ a pre -filter gain stage this can be utilized to provide
the required additional gain (see Figs. 7-11). In order to
ensure that the intermodulation distortion produced at high
signal levels is minimized, this stage requires very careful
design - it may even become necessary to employ a.g.c. on
this stage. The filter itself has a very high input signal
handling capability.

Although there is no interal d.c. path between any of the
pins, it is advisable to keep d.c. voltages below 100mV to
ensure a long operating life in conditions of high
temperature and humidity. This may easily be achieved by
the use of 0.0022µF ceramic coupling capacitors.

As with any delay line, the filters can suffer from
spurious reflection outputs. These outputs take two basic

Tuner

0+vcc

SAWF

16dB gain

470

Main IF
gain stage

Fig. 7: Basic single transistor preamplifier stage providing
16dB of gain. The output impedance of this stage is 6800
which is satisfactory for most applications.

Tuner

22dB gain

470

Fig. 8: A two -transistor preamplifier gain stage providing
22dB of gain. The output impedance of this configuration is
510, making it particularly suitable for Teletext decoding
applications.

forms: edge reflections and triple transit reflections. Edge
reflections are short term (less than 1µS) which gives rise to
faint multiple images following the main image on the
screen. As these are a function of the filter design they
are generally reduced to insignificant levels by the
manufacturer.

Tuner -(__.3--74-'

/7777

Fig. 9: The conversion gain of the tuner may be conveniently
increased by the use of an input coil as shown in the diagram.

Triple transit reflections occur when parts of the main
surface wave are reflected from the output transducer back
along the original path, then reflected by the input
transducer, finally appearing at the output. This form of
reflection shows up as a single fixed image approximately
3.2µS after the main one. To minimise this effect at least
one transducer should be loaded with a low impedance. If
the input and output impedances are such as to give an
insertion loss of at least 16dB, reflective outputs will be
lower than 45dB and hence imperceptible.

To ensure very low levels of such spurious signals it is
advisable to drive the filter from a low -impedance source.
This is particularly important when the device is used for
Teletext reception. This is usually a simple matter to
arrange by modification of the preamplifier stage.

The design and construction of the filter removes most
problems that can alter the band shape. However, direct
breakthrough due to poor layout cannot be compensated
for, and thus great care is required during printed circuit
layout design. The results of direct breakthrough are first to
reduce the trap depths (see Fig. 12), secondly to introduce a
faint image 1.60 before the main screen image, and
thirdly to introduce ripple on the amplitude and phase
responses.

Direct breakthrough is the result of a direct signal path
between the input and output of the filter. This may take the
form of capacitance between the input and output
connections or a common impedance in the earth lead (see
Fig. 13). To achieve the 60dB rejection over 25mm nec-
essary for satisfactory trap performance CD and LD must
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Fig. 11: A higher performance 4f.
strip. This uses a two transistor
gain stage with input tuning, result-
ing in high gain and a low output
impedance, making the design suit-
able for data reception applications.
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Fig.10: A more complete if. strip
using the TDA440 i.c. and a single
stage preamplifier. This configur-
ation provides satisfactory perform-
ance for most normal domestic
applications.
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be minimised. The layout shown in Fig. 14 should be used,
keeping the input and output track lengths as short as
possible.

The future
In order to fulfil setmakers' requirements, which can

vary significantly from manufacturer to manufacturer, new
devices can be readily designed with the aid of a computer.
Once the design has been finalised it can be quickly put into
production - samples can be available within a few weeks!

It is understood that a number of variants on the basic
block filter concept have been developed, including a filter
with two different selectable bandpass responses, and a filter
to extract just the vision carrier for more accurate
synchronous demodulation.

As we have pointed out, samples of these devices have
been circulating among setmakers for some time. What is

Without

the reason for not seeing them so far in chassis? The answer
is mainly economic. As far as we can ascertain the technical
problems have been overcome and the advantages of
SAWFs "sold" - at least to the design engineers! The
problem as we see it is twofold. First Plessey are the only
people manufacturing these devices at present, and by
tradition one should never commit oneself to a design which
uses single -sourced components. It is likely, however, that
Plessey will rectify this situation, while Siemens, Mullard
and GTE Sylvania have all done much work on SAWFs. At
present the devices are economically unattractive, but once
they become integrated into production sets the price will
come down and in the long term there is likely to be a price
advantage over LC filters.

Another factor which is holding back the use of SWAFs
- and many of the new i.c.s - is the difficult economic
climate at present.

With

Fig. 12: The result of direct break-
through due to poor layout. The
response on the left was taken with
good layout while the one on the
right shows reduced trap depths
due to breakthrough.
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Input Output

1 l Output
Input 1 (Differential)

Main earth plane

Fig. 13: Diagrammatic representation of direct breakthrough, Fig. 14: Recommended p.c.b. layout to ensure low break -
showing the "components" responsible. CD is capacitive through. Any departure from this may result in unacceptable
coupling between input and output; LD is a common performance.
impedance in the earth track.

1895/19.23

1.93/2-19

1-07/1.22

3.18 Nom

5.08

3.46/3.73

-I Conformal
coating
thickness
0.015/0.025

0.20/0.30

Fig. 15: Package details of the
Plessey device. The saving in board
space can be clearly seen when
compared to say five coils.

It's nevertheless our be ief that these are only temporary long before we see them emerge from the design laboratory
factors. There is little doubt that much can be gained from into a production chassis. These devices are in fact cur -
the use of SWAFs in a television receiver and it will not be rently used in one special chassis.

Table 1 : Electrical Parameters of the Plessey SW150

Characteristic
'Frequency

(MHz)

Value

- Units Conditions
Min. Typ. Max.

Vision carrier ., 39.5 -8 -6 -4 dB The reference level (0dB) is taken as the
Colour carrier 35.1 -5 -3 -1 dB mean level between 36 and 38MHz
Sound carrier 33.5 -26 -23 -20 dB
Trap depths:- 41.5 45 dB

41.4 to 41.6 45 dB

31.5 50 dB

31.4 to 31.6 45 dB

Upper side lobe rejection 41.6 to 46.5 38 50 dB

Lower side lobe rejection 26.5 to 31.4 38 50 dB
Inband ripple 36 to 38 0.5 dB Peak
Group delay:-

Deviation 36 to 38 10 50 nS

Ripple 36 to 38 10 nS Peak

Mean attenuation 36 to 38 16 dB Load impedance 5000//5pF
Temperature coefficient 90 Hz/MHz/°C

Test Conditions (unless otherwise stated):

Tamb- +25°C

TELEVISION OCTOBER 1976

Input drive impedance = 500
Load impedance = 1000 (differential)
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Safe Line Output
Transistor Replacement
ONE of the major hazards in servicing modern solid-state
television receivers is the vulnerability of the line output
transistor to instant destruction when a fault is present in
the line output stage. No longer do we see a cosy red glow
spread across the anode of the PY500 or PL509, or
casually take voltage and current readings in the minute or
so before the 500mA line output stage protection fuse
blows. And with many line output transistors costing more
than £4 apiece the "suck it and see" approach comes dear:
in the best -regulated circles it is possible to reduce a stock
of five BU208s to zero on one repair job - and without see-
ing any pictures! This offering is made in the hope of reduc-
ing, if not eliminating, those sad little piles of blackened
fuses and dead transistors which, lying feet in the air, all too
often grace the workbench these days.

Let us assume that we are faced with a set whose line
output transistor has gone short-circuit. If a replacement is
fitted and the power is applied there is a risk that the
replacement will be instantly dispatched to that great TV set
in the sky. . . .

The two basic reasons for failure of a line output
transistor are: junction breakdown due to excessive inverse
voltage, and destruction due to over -dissipation as a result
of high forward current through the junction. There are
several precautions which can be taken to lessen the
chances of destroying a replacement device. Many do not
call for sophisticated test gear, and can be carried out on
site.

Check the HT Voltage
Excessive h.t. voltage is the first hazard that springs to

mind. So if the power supply uses a series control element,
be it a thyristor or a transistor, a chopper or regulator,
check that this device is not short-circuit or leaky. Most
small -screen monochrome portables use a series regulator,
and this point is particularly relevant to them. In all cases,
disconnect the h.t. feed to the line output stage (if this is
difficult, isolate the collector of the line output transistor)
before applying power. Then confirm with a voltmeter that
the h.t. voltage is not excessive, and that the h.t. regulator is
working. If all is well at this stage, leave the h.t. set at the
lowest possible voltage.

Excessive Damping

The next most common cause of line output transistor
failure at switch -on is a heavily loaded line output stage. A
faulty e.h.t. tray, shorted or leaky flyback/scan rectifiers or
their reservoir capacitors (used for c.r.t. first anode and I.t.
supplies for instance) and shorting turns in the scan coils,
the shift choke or the line output transformer can damp the
stage sufficiently to destroy the line output transistor. Thus
before applying power it is wise to disconnect the e.h.t. tray
from the e.h.t. overwinding along with as many of the other
peripherals as are reasonably accessible. If the line scan
coils are taken out of circuit make sure that the e.h.t. is also
disabled - to prevent c.r.t. phosphor burns. Where a plug is

E. Trundle
used to connect the line scan coils, it will often be necessary
to restore the h.t. link on the plug or socket.

To take this to its logical conclusion we arrive at the
stage where the line output transformer stands alone and
unencumbered. By this time there will probably be two TO3
corpses bearing mute witness to the difficulty of diagnosing
shorting turns in a line output transformer. This effect is
fairly common on Thorn 3000/3500 series colour sets and
their derivatives. The story is simply told. The e.h.t. tripler
develops a leak which loads the line output stage, the
resulting heavy current and overheating destroying the in-
sulation of one, or sometimes both, of the output
transformers - line scan and e.h.t. The picture has long
since disappeared, but the viewer - or rather listener now -
determined not to miss anything keeps the set on until the
R2008 line output transistor finally succumbs, sometimes
taking the chopper transistor with it. In this sort of situation
the technician is likely to get through a lot of R2008s in his
unhappy quest.

Current Limiting
The best course is to insert a series resistor in the h.t. feed

to the line output stage to limit the current. Except in those
evil designs where the line oscillator is powered from the
line output stage (an externally applied voltage is then
necessary to maintain oscillation when trouble -shooting)
this technique is useful and almost foolproof. As a rough
guide, sets with a 60V h.t. line require a series resistor of
about 30-3552 while the more common high -voltage system,
with a 160-200V h.t. line, will need a resistor of 300-350Q
or so. Standard fire -bar elements can be used to make these
resistors - ordinary ones will quickly overheat. Thus pro-
tected, the line output stage can be powered.

The h.t. voltage appearing across the line output stage in
this condition will depend on the type of set. A small -screen
90° colour set will develop almost two-thirds normal
voltage, while a 26in. 110° model with 1.t. lines etc. powered
from the line output transformer will manage between one-
third and half the normal h.t. voltage. Other types of set fall
between these two extremes. Apart from the latter case, a
workable though undersized raster is usually visible. If the
voltages specified appear with the limiting resistor in circuit,
it is reasonably safe to apply the full h.t. If the voltage
developed is markedly lower than expected however the
progressive load -shedding mentioned earlier should be
resorted to. When the faulty component is removed from
the circuit the current through the line output stage will
drop and the voltage across it will correspondingly increase.
Incidentally, don't put the firebars on the top of the cabinet
or on the carpet during these tests!

Drive Faults
The third threat to the newly -installed line output

transistor is incorrect line drive conditions. We have left this
till last because it is the least common of the three causes so
far mentioned and except in the case of two -transistor line
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Fig. 1: The two -transistor line output stage widely used in
earlier solid-state colour chassis. This example is from the
Rank A823 chassis. To ensure that the line flyback pulse
voltage developed across the two transistors is equal the
output stage tuning capacitance consists of two series
connected capacitors 6C5 and 6C6 whose junction is
connected to the centre tap on the primary winding of the line
output transformer via 6R6 and 6C4. These latter two
components were omitted on later versions of the chassis.
They can safely be removed from earlier mode/s.

output stages (more about that in a moment) cannot usually
cause line output transistor failure due to excessive p.i.v.
across the collector -base junction.

The line drive can be checked only with an oscilloscope.
It must be correct as to waveform, amplitude and mark -
space ratio to avoid over dissipation in the line output
device. Most setmakers illustrate this waveform amongst
the oscillograms shown in their service manuals.

Two -transistor Circuits
Since the arrival of the BU208 and similar line output

transistors the two -transistor line output technique has, with
one or two notable exceptions, become far less common.
Many popular chassis such as the Rank A823 family, the
Philips G8 and some early Thorn 3000 modules use the
two -transistor approach however, with the two devices
effectively in series so that the flyback voltage is shared
equally between them. In the Thorn design no line drive ad-
justments are necessary or provided, but the Philips and
Rank circuits incorporate a means of phasing the line drive
to compensate for differences in the storage -time
characteristics of the two transistors fitted. Each
manufacturer gives precise and detailed setting up in -

la) Ibl

Fig. 2: A BDX32 line output transistor can be used to replace
a BU105102 transistor in the Thorn 8000 and 8000A chassis
provided the modifications shown in (b) above are carried out.
The extra components modify the drive conditions and can be
mounted on the transistor's heatsink. They must be removed
if either a BU105102 or its successor the BU206 is
subsequently fitted, restoring the circuit to its original state
(a).

structions in the appropriate service manual, and we cannot
over emphasise the importance of this adjustment.

Whenever a transistor replacement is carried out in the
Rank double -transistor line output stage (see Fig. 1) we
have found it essential to check the other transistor for
leakage, also both tuning capacitors (6C5 and 6C6,
4,700pF, in the A823 and subsequent variants) since these
can become leaky, open -circuit or low capacitance. If in
doubt, it is safer to replace both capacitors. Later versions
(A823B chassis) delete 6C4 and 6R6 altogether, and these
may be removed from earlier models. The same applies to
the equivalent components (R5525 and C5530) in the
Philips G8 chassis. These remarks about checking both tun-
ing capacitors and the second transistor apply equally to
other double -transistor circuits, although the Rank set
seems more prone to this problem, especially in early
models where the tuning capacitors were of a type which
has since fallen from favour.

Miscellaneous Miseries
From bitter experience we would add a few further

causes of electrocuted line scan transistors, roughly in order
of likelihood.

First comes intermittent opening of the tuning capacitor
- the one connected across the collector and emitter of the
transistor in question. We have a great distrust of these
capacitors, and although they are expensive as capacitors
go they are worth changing by way of insurance. The
capacitors in the Rank line output stage have already been
mentioned and we have on occasions found the tuning
capacitor in the Thorn 8000/8500 series (C406) guilty on
this count. In all cases a type approved by the
manufacturers should be fitted. These capacitors lead a
hard life, and if an ordinary capacitor is fitted the ripple
current will fix it if the peak voltage doesn't.

In some chassis there is a separate efficiency diode, e.g.
W504 in the Thorn 3000 family. Check this when replacing
the line output transistor - if it's open -circuit or dry -jointed
this bodes ill for the newcomer.

E HT Flashovers
E.H.T. flashover is not a common cause of line output

transistor failure these days, but if flashover is suspected it
is worth checking the c.r.t. aquadag earth path to the c.r.t.
base sparkgap panel, and that the e.h.t. voltage is not ex-
cessive.

Correct Replacements

Finally we come to the question of incorrect type
transistors being fitted and dying with their boots on as a
result. The quick answer here is that only the transistor
specified by the setmaker should be fitted. There was a
flurry of activity by semiconductor and TV set
manufacturers a few years ago however, resulting in the
early obsolescence of some transistor types, especially those
with confusing numbers like BU105/02. Early Thorn 8000
series receivers using the BU105/02 should be fitted with a
BU206 as a replacement. With the modification shown in
Fig. 2 a BDX32 may be fitted, but under no circumstances
replace a BDX32 with a BU206. The BU105/01 may be
encountered on occasion, the current replacement type be-
ing the BU205 which also replaces a BU105 if necessary.
The BU108 is now replaced by the BU208: an equivalent to
both is the 2SC1172.
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CIRCULAR
POLARISATION R. Cherville

EXTENSIVE experimental TV transmissions have now been
carried out in the USA using circular polarisation (CP)
instead of the normal single plane (vertical or horizontal)
signal polarisation - usually horizontal in North America.
The results obtained from these experimental transmissions
are being assessed by the industry and it's possible that the
Federal Communications Commission will amend its
regulations before long to allow transmitters to adopt the
new system on a regular basis.

Circularly polarised signals differ considerably from the
vertical or horizontally polarised signals we normally use.
With vertical or horizontal polarisation the electric field is
transmitted in either of these planes and a dipole mounted in
the same plane will have induced in it a signal which gives
the maximum output voltage across its terminals. If the
dipole is rotated through 90° it no longer lies in the electric
field of the transmission and minimum signal voltage will
appear at its output terminals.

Generating a CP Signal
The generation of a circularly polarised signal is a more

complex process since the field has to be produced and
transmitted in a rotating sense, with either a clockwise or an
anti -clockwise screw. The rotation can be produced by
feeding the signal energy to two dipoles mounted at right
angles to each other. To control the sense of rotation, i.e.
whether the signal has a right-hand (clockwise) rotating
field or a left-hand (anti -clockwise) rotating field, an
additional quarter wavelength of cable is inserted in the feed
to one of the dipoles or, alternatively, the spacing of the

dipoles along the transmitting aerial boom is displaced by a
quarter wavelength. Another approach is to use a multi -turn
helical array of approximately full wave diameter and with
a quarter -wave pitch: the sense of rotation is determined by
the screw of the helix.

Reception
At the receiving end of the propagation path the

circularly polarised aerial gives maximum output when
receiving a similarly polarised incident signal, i.e. a signal
with either a right-hand or left-hand sense of rotation.
Conversely when the sense of rotation of the signal and
aerial are opposite minimum output is obtained from the
aerial. Unfortunately however it's impossible to transmit a
signal which has completely circular polarisation. The
signal tends to be elliptical instead and as a result there
tends to be a slight amount of the opposite signal present,
i.e. with an RH CP signal there will be a slight amount of
LH CP signal present. The result with a receiving aerial is
some response to signals in the reverse sense to the designed
for one.

The photograph on the right shows a circularly polarised transmitting aerial
developed by Jampro in the U.S. The spiral radiating element is wrapped
around the vertical mast.

Vertically
polarised

signal

Transmitter
aerial

Circularly
polarised signal
with RH rotation

(N3361

Cause of
reflected

signal
v

Reflected CP signal
has LH rotation

/*
V

Vertically
polarised aerial

Severe
ghost

RH CP aerial

Fig. 1: Illustrating one of the advantages of circularly polarised
transmissions: since a reflected CP signal reverses its sense of rotation
while a CP receiving aerial discriminates between CP signals of opposite
sense, ghosting is considerably reduced.
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Goodness Factor
RCA, who are active in this field, suggest that the quality

of circular polarisation can be described in two ways. First
polarisation ratio - the mathematical ratio of the maximum
vertical to the maximum horizontal component of the
signal. Secondly, axial ratio - the ratio of the major axis of
the polarisation ellipse to its minor axis.

For television purposes the axial ratio has the greater
significance since this denotes the aerial goodness factor -
the nearer to unity, so the quality deteriorates.

Benefits
The main benefits of circular polarisation are obtained in

heavily built up areas where ghosting is a problem with
conventional polarisation. Ghosting can be severe in such
areas even when elaborate log -periodic arrays are used. The
advantage of circular polarisation in these conditions is that
a reflected circularly polarised signal undergoes a 180°
phase shift: thus a right-hand circularly polarised signal on
reflection becomes a left-hand circularly polarised signal.
An RH CP aerial with its minimal response to LH CP
signals will in consequence give a display with greatly
reduced ghosting. The principle is shown in Fig. 1 which
compares the situation with vertically and RH circularly
polarised transmissions and aerials. One aerial
manufacturer in the States has suggested that the ghosting
figure is reduced between 10-20 times when CP is used
instead of single plane polarisation.

Compatibility
Since built up areas are generally served by good signal

levels from local transmitters there is a tendency for viewers
in such areas to make greater use of indoor aerials. Many
such aerials, such as the well known bisquare, have random
polarisation. Circular polarisation is compatible with aerials
orientated for any polarisation, so that improved
performance should be obtained on such indoor arrays.

A conventional outside aerial mounted for horizontally
polarised transmissions will produce a signal output from a
circularly polarised signal by responding to its horizontal
component. Using a plane polarised array in a fringe area
would result in a lower delivered signal voltage, assuming
that the transmitter e.r.p. is not increased with a change to
circular polarisation. But the e.r.p. can be doubled without
increasing the interference to other transmissions since the
signal consists of two separate components, vertical and
horizontal - this assumes that the transmitter network uses
only one mode (i.e. horizontal or vertical) of plane
polarisation. Under these circumstances appropriate choice
of transmitted signal rotation and receiving aerial can give
substantial reduction in both co- and adjacent channel
interference.

Conclusion
The results of the American experiments suggest that the

reception advantages that have been demonstrated with
circular polarisation are likely to see its gradual adoption in
future years in parts of the TV broadcasting field. As yet
there has been little reaction in Europe - at least so far as
terrestial broadcasting is; concerned.

Our thanks to the North American BME magazine for
March 1976, in which much information on the
experimental results obtained was given.

IF YOU HAVE A WIDTH PROBLEM

- continued from page 644

In the single -standard chassis, 169 series and on, check
the PL504 and PY800, the two 4.7MQ resistors (R85 -

R86), also R80 and R81, and suspect shorted turns in the
line output transformer.

Philips sets (some Stella, Peto Scott, Cossor and some Alba
models): In the 170 chassis check the line output stage
valves and the ECC82 line oscillator. Then suspect the two
8.2M52 resistors above the width controls. The line output
transformer does fail, but this is usually a short between sets
of windings, killing the timebase in the same way that a
shorted boost capacitor does.

In the 210 series, check as above (valves and resistors)
but suspect shorted turns in line output transformer if there
is little step up in the sparks at the PL504 top cap and top
of the e.h.t. rectifier.
Single -standard 300 series, check as for the 210 chassis.

Thorn Group, 850 chassis through to the 1500 series
(Ferguson, HMV, Marconiphone, Ultra and some other
brands): Check the valves and then the resistors, from the
boost line to the width control and on from the width
control to the output valve's control grid. Transformer not
usually at fault. See earlier remarks.

Rank-Bush, Murphy and the Co-op (Defiant): Resistors
not usually suspect. If the valves are not responsible the line
output transformer must be suspected. In the majority of
cases the transformer fails completely. Often however it is
the cause of lack of width, with ballooning at the slightest
hint of brightness. Models mainly affected range from the
TV135 up to the more recent single -standard chassis
(A774) which has a transformer with a plastic covered e.h.t.
overwinding. The pitch covered transformers were suspect
but not to the same extent. The choke on top of the
transformer is occasionally at fault.

GEC Group, including Sobell, Masteradio and McMichael:
Check the valves and the width control itself, the series
4701(52 resistor and the high -value resistors to the output
valve's control grid. The transformer is very likely to be at
fault. Check the condition of the top choke.

ITT, KB, Regentone, RGD: Check the valves, including
the ECC81 oscillator in early models, and the resistors as
above. The transformer is occasionally at fault.

Scan Coils

Since the line scan coils are wound in two sections,
shorted turns are more likely to cause a wedge shaped
raster than an even lack of width.

Low HT

Lack of width, probably with other symptoms, can also
be due to defective main electrolytic capacitors if the h.t.
voltage is lower than normal with no sign of overheating in
the line output stage.

This should also be kept in mind when dealing with
hybrid colour receivers - probably accompanied by very
low brilliance. We have in mind mainly the Pye group
single -standard 697-723 series.
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DYNAMIC FOCUS
CONTROL

RECENTLY we took a look at the Telefunken 711 chassis
and the faults to which it is prone. One aspect we didn't
mention, since it is most unlikely to give rise to any
servicing problems, is the dynamic focus control system
used in the chassis. It is one of the very few sets to
incorporate this unusual feature, so a brief explanation of
what's involved should be of interest. First, however, why
the need to employ the added complication of dynamic
focusing?

The Problem
In any television picture tube the beam length is relatively

longer at the edges of the screen than at the centre - as Fig.
1 shows. Thus the sharpness of the picture at the edges is
much worse than at the centre. The effect is barely
noticeable with a 90° c.r.t., but is much more noticeable
with a 110° c.r.t. used with the conventional focusing
arrangement.

Providing Dynamic Focusing
To overcome this effect a few of the more sophisticated

receivers, such as this Telefunken chassis, employ a
dynamic focusing circuit which automatically compensates
for the loss of sharpness at the edges of the screen by vary-
ing the focus voltage in proportion to beam length. This
is done by superimposing an additional parabolic voltage
waveform, at line frequency, on to the conventionally
derived focus voltage.

Screen face

Electron gun

Fig. 1: Showing the need for dynamic focus
control. The electron beam travels distance
a to the centre of the screen where
optimum focusing is obtained. At the
extreme edges of the screen the beam has
to travel the additional distance b.
The true focus point is upon the arc of the
circle with radius a. By increasing the focus
voltage parabolically, correction can be
obtained. The focus voltage must increase
gradually to a maximum value at the c.r.t.
edges.

680

L ne linearity
coil

9

Shift C569I
potential
to line
scan coils

Bridge coil

P. C. Murchison

The arrangement used in the Telefunken 711 chassis is
shown in Fig. 2. The voltage parabola is tapped from the
integrating capacitor C569 (0.10) and is derived from the
sawtooth current that flows through the line output
transformer. Unfortunately the voltage at this point is not
large enough to be fed directly to the focus network, so it's
passed to the focus transformer TR563 which produces a
780V peak -to -peak parabola at its secondary. This voltage
is then fed via the filter capacitor C573 (47pF) to the slider
of the focus control. The focus transformer is really a centre
shift current choke with a second winding added so as to
step up the focus parabolic voltage - a rather clever
arrangement.

The d.c. focus voltage is obtained in the usual way from
a potential divider network fed from the e.h.t. multiplier, the
dynamic focus waveform being superimposed on it.

To check on the effectiveness of the circuit we
disconnected C573. Removing the dynamic focus
component certainly causes a lack of sharpness towards the
edges of the picture. It's felt however that the effect is rather
subtle and that whether viewers in general would notice the
deterioration is open to question.

The horizontal position of the picture is adjusted by
means of the centre -tapped shift control R571. Diode D564
produces 5.9V, 4.7V being developed across C578 which
acts as its reservoir capacitor. The magnitude and polarity
of the d.c. flowing from this source through the line scan
coils is determined by R571 which in turn determines the
extent and direction of the picture shift. D564 acts as a
scan waveform rectifier. The circuit has the advantage that
the picture position is held constant by the raster stabilisa-
tion despite beam current variations.

TR562
Line output
transformer

6

5.91/
D564

Horiz
shift R571

30

5

R580
47M

MO 474

100k

TR563
Focus transformer

EW
modulator

IM571

780V

iLine parabolic voltage

M572

25kV
o EHT
anode

TripIn
4.43kV to

focussing anode
up -

Raster correction waveform
from EW amplifier

.va

EMI

Fig. 2: Dynamic focus circuit used in the Telefunken 711 chassis. R578-R580
form the usual focus voltage potential divider. An additional parabolic
component is added, fed to the slider of the focus control via C573. R571 is
the shift control, the shift voltage being fed to the line scan coils via the
primary winding of TR563.
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SERVICING
TELEVISION
RECEIVERS

A LARGE number of these Swedish built sets were released
on the market about five or six years ago, both through
wholesalers and through rental outlets. A goodly number
are now on the second-hand market or otherwise out of the
hands of the original suppliers. There are many readers
therefore who need or will need such information as we can
put together in as readable a form as we can manage.

Description
The cabinet is rather bulky, housing a 26in. 90° tube. It

sits on a frame and if the original fixings are still in use an
Allen key is required to release the bolts. You may well find
however that these have been omitted at some time in a set's
career - very often the set can be lifted off without the
necessity to seek the bolt holes. The front presentation is
quite pleasant, with a push on/off switch at the top and six
rotary controls beneath. These are volume and tone,
brightness and contrast, and saturation and hue. The tone
and the hue controls have a definite centre position to "feel"
the preferred position.

The six press -button tuner at the bottom covers v.h.f. and
u.h.f., but only the latter is of use in theIJK of course. Thus
all six will probably be found set to receive u.h.f. There are
likewise two aerial sockets at the top rear, but only one need
concern the user.

There are two loudspeakers and the quality of
reproduction is very good (until the PCL86 audio output
valve starts its pranks that is).

The Innards
The rear cover is secured by two sliders (secured by

screws) at the top: it hinges down to free the bottom clips.
The first time one removes the rear cover and looks at

the interior one's initial reaction is to put the cover back on
and forget the whole thing - or remember an appointment
elsewhere and promise to return at a later date. Such
cowardly impluses must be controlled of course if you own
the set, and you then have to take time to see where most
things relevant to the fault are situated. There is a plastic
plug at the top right and a plastic latch at the bottom right
(marked). With the plug withdrawn and the latch swung to
the right the chassis can be swung open to reveal the front
of the panel, the bottom centre power supply panel and

THE PHILIPS K70
COLOUR CHASSIS

the right side group of line output valves. Most receivers use
a PL509, a PL504 and a PY500 in this group but it is quite
common to find a label on the right side with PL509 boldly
proclaimed. This means that there are two PL509 valves
and no PL504. More on this later.

Profusion of Presets

A thing which strikes a close observer is the profusion of
preset controls. Wherever the eye settles there is another
preset to tempt the hopeful fiddler. Over a period of time
many engineers develop an instinct for spotting the right
preset almost every time, even on a strange chassis. It
doesn't work on this one. The service information must be
at hand at all times before any adjustment is attempted -
except perhaps for convergence.

Convergence
The convergence panel is on the left side, concealed by a

wood strip secured at the top by a single screw. If only a
single adjustment is needed it can often be done without
sliding out the panel (box is perhaps a better word) as the
knobs are clearly marked both in sequence and function.
For more exact setting up the panel must be withdrawn and
stood on top of the cabinet. All adjustments are made,
including static convergence, following the numbered
sequence. There are no static magnets on the tube
assembly.

There are six background (first anode or "G2") controls.
The three to the left of the tube are the initial or coarse
adjustments, those on the extreme left side are the fine ones
for getting the grey -scale just right without dismantling the
rear cover.

Valve Functions

There is a goodly number of valves and although their
functions are in the main obvious there is a joker in the
pack. One looks up to the top left and sees the extreme left
PCL86 which is obviously the audio output valve. To the
right of this are the three PCF200 colour -difference
amplifiers and clamps, following conventional practice in
hybrid chassis, with the PL802 luminance amplifier farther
towards the centre.
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Fig. 1: Circuit diagram of the timebases. There are slight modifications, including the use of

The top centre panel houses the PL508 field output and
the PCF80 part field oscillator: this is the joker. The triode
section of the PCF80 plays no part in the field timebase
operation, but if the contrast is falling off try replacing this
valve instead of panicing when the PL802 is found not to be
at fault and you feel that the next step must be to start
making transistor voltage checks. The contrast control sets
the triode's grid voltage, its cathode voltage in turn setting
the level at which transistors in the luminance and the
chrominance channels operate. So there's one subtle one for
you and the reason why when it's necessary to adjust the
field hold control there is often an accompanying loss of
contrast.

Line Timebase

The line oscillator is a conventional PCF802 on the
lower right side and there is no mystery here except for the
purpose of each preset on the panel. It's easy for example to

mistake the line drive for the beam limiter, while nearby is
the balance control which has nothing to do with the
flywheel line sync as might at first be imagined but adjusts
the balance between the PL509 line output and the PL504
(later PL509 too) current stabiliser valves. This control
should be set for zero voltage between the two cathodes.
There is a flywheel line sync balance control as well, but
this is R1162 mounted at the left upper side of the same
panel.

One might also expect to find the line sync transistors
(TS452 line sync separator and TS453 pulse amplifier)
somewhere near, but they are up at the top left (roughly
under the PCL86) along with the sync buffer transistor
TS426 and the noise -canceller TS451. There is a trouble
spot here which we will outline later.

Power Supplies

Still on the bottom centre panel however, the line
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second PL509 in place of the PL504, in the line output stage. These will be shown next month.

oscillator components are along the top but the bottom is
taken up with power supply resistors and smoothing
capacitors.

A thing which may strike the close observer when
looking at this area is the number of very small resistors in
the power supply lines. In fact these act more like fuses and
should not be replaced with larger types because in the
event of a short the load would be reflected farther back in
the supply with consequently more extensive damage and
confusion as to the source of the fault. If one of the small
resistors is found "looking poorly" one immediately knows
at least in which circuit the fault lies. This is more important
than it might at first appear to be, since some of the supply
lines are drawn from the line output transformer.

It should be appreciated that there is no mains
transformer and therefore all the supply lines are dropped
either from the mains or derived from windings on the line
output transformer (including the tube heaters). The valve
heaters are in a series chain which follows the GR460
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Field scan coils V
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+1

5

CRT B419

275V

5590

C860
1000

bridge of rectifiers (as opposed to the parallel h.t. rectifiers
GR461/GR462). If this sounds a bit murky, look at the
power unit diagram and read what comes later.

Circuit Protection
But for the moment we want to return to the subject of

the small safety resistors. Let us say that R901 is found
damaged. This is a 33Q *W type. It's in the " +2" (270V)
supply line to the field timebase. In the event of a short in
the field circuit - the output stage that is - the resultant
heavy current flow will burn up this small resistor instead of
opening the thermal cut-out (R897). If the 3352 resistor was
a larger type the cut-out would open and leave considerable
doubt as to where the fault was.

Note also R916 which again is an *V type but has a
value of 100Q. This is in series with a BA148 diode which
supplies (+20, 200V) the field oscillator. The current
demand is very low, hence the use of a BA148, and the
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source of the supply is a winding on the line output
transformer (windings N and M or 2 to 4).

Obviously a severe short across this line would overload
the line output stage and indeed the writer has heard the
"whine" of protest from the line output transformer just
before R916 gives up the ghost and burns to a cinder. What
causes this to happen? Several things, but usually the diode
itself shorts as the result of local heat.

So this is the purpose of the small resistors: to act as fuse
links as well as surge limiters. Although the chassis is full of
somewhat unusual features we do not propose to go into
lengthy explanations of all these as by .and large the main
part of the receiver is reliable and requires little attention.
There are some parts which regularly give trouble however,
presenting the repairer with quite a headache if he is not
forewarned.

Power Supply Faults
Most of the troubles occur in the power supply and in

fact these cause the least doubt. Most often the first sign of
trouble is that the set fails to work at all. Investigation may
show that either the supply fuse in the mains plug has failed
(if it's a 5A type) or that one of the 3.15A fuses on the
power panel (perhaps both) has blown. In fact there are
three fuse holders on the panel, the centre one being unused.

In this event the first items to check are the four diodes
which form the bridge (hence our earlier reference to a
bridge of rectifiers rather than a bridge rectifier). Quite often
these may not all be of the specified type (BY127), and may
be of the square variety with a slope at one end to indicate
polarity. Whatever type is found, check their back-to-front
resistance: one will almost certainly be found to be short-
circuit. Remember that these four diodes lead a pretty hard
life, passing the heater as well as the h.t. current.

Heater Chain
In view of this one may find that replacement of the

faulty diode and the blown fuse may still leave the set not
working due to a more obscure trouble which initially put
the "last, straw on the camel's back". When the set is
switched on take note of the valve heaters, particularly in
the line output cage. It is sometimes the case that these will
light up brightly whilst all the other heaters do not light up
at all. This can be caused by a shorted heater decoupling
capacitor (little brown discs from heater pins to chassis) and
two of these can be seen sticking out from the PY500 valve
base. On two occasions we have found one to be blackened
to denote that the heater current is flowing through the
PL504, the PL509, the PY500 and the capacitor only, the
other valves remaining unsupplied. There could be other
causes such as a heater -cathode short in another valve, but
this hasn't happened to us on this chassis so far. So far ...

EHT Compartment
Before leaving the subject of valve heaters, don't forget

that the PD500 shunt stabiliser is in the top of the enclosed
e.h.t. compartment and that the heater of this valve is also
in the series chain. And whilst we are about it we must
mention that the cover of the e.h.t. compartment operates
the switch which is in series with the h.t. supply to the
screen grids of the PL504 and the PL509 (or both PL509s
if two are used). This is to cut off the e.h.t. when the cover is
removed, thus preventing X-ray radiation from the GY501
and PD500 valves.

CONTINUED NEXT MONTH

nextmonth in

Television
 REMOTE CONTROL UNIT
The latest development by Alan Willcox in his series of
remote channel change control units is a version requir-
ing minimum connections and modifications to the TV
set. In consequence the receiver section can either be
built into or stood on top of the set. A new simple
ultrasonic transmitter makes use of a timer i.c. while
LEDs give channel indication.

 GRUNDIG COLOUR RECEIVERS
Andy Denham relates his experiences in servicing the
first Grundig solid-state chassis - the 5010/5011 series.
This is the first time we've looked at faults on a chassis
using a thyristor line output stage.

 THE SONY U-MATIC VCR
Start of a detailed look at the signal and servo techniques
used in this well known VCR.

 VIDEO CIRCUITS FOR THE
EXPERIMENTER

Since building a solid-state monochrome receiver four
years ago Luke Theodossiou has tried out in it a number
of different video output circuits. The course of this
development is traced and the advantages of the various
circuits described.

 SERVICING FEATURES
John Law describes the Indesit T12LGB portable and
its faults, Dewi James describes some interesting faults
recently encountered on a variety of models and there's
more from Les Lawry -Johns on the Philips K70 colour
chassis.

PLUS ALL THE REGULAR FEATURES
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INTERNATIONAL
BROADCASTING
CONVENTION

AN increasing number of national and international
conventions and exhibitions are being devoted to the
electronic, film and specialised aspects of television - too
many for any single event to claim undisputed leadership.
But for European broadcasting engineers and engineering
management the biennial International Broadcasting
Convention (IBC) held in London since 1967 - it alternates
with the Montreux technical symposia - has come to
occupy a key position, particularly for the quality and
discrimination of its technical papers and presentations.

The sixth IBC - at Grosvenor House, Park Lane from
September 20 to 24 - has the support of over 60
international firms, is expected to attract some 2,000
delegates and visitors, and has a strong technical
programme of almost 60 papers. There are sessions on
studio systems; recording; digital techniques; picture
origination; new information systems such as Teletext;
transmitters; aerials and distribution; and sound systems
including sound radio broadcasting. A parallel specialist
exhibition and technical session at the Hilton Hotel is
devoted to the engineering aspects of electronic news
gathering, including hand-held colour cameras, portable
video tape recorders used with digital timebase correctors,
and light -weight microwave links. Among the associated
trade exhibitions will be one by Ampex at the US Trade
Center, Langham Place.

For the broadcasters and capital equipment industry,
IBC -76 comes at an important yet difficult juncture. In
the UK the high -power u.h.f. transmitter programme is
virtually complete, with the emphasis shifted now to low -
power transposers for gap -filling and with both BBC and
IBA reorganising internally their network control systems
to concentrate supervision in just a few regional operations
centres.

Studio Equipment
At the studios, after seven years of three -channel colour

the ITV programme companies and the BBC might be
expected to be on the verge of massive re -equipment of their
technical areas, but apart from routine replacement and
expansion they are anxious first to study the
recommendations (expected next year) from the Annan
Committee on the future of broadcasting in the UK. A
number of large overseas projects in the Middle East and
South Africa, and the change to colour in Australia and
New Zealand, are now complete or nearing completion.

While there remains the controversial £5 -million -plus
studio production centre for the Open University to be built
at Milton Keynes, other British educational networks have
been facing severe cutbacks and some closures. In sound
radio, all the 19 authorised Independent Local Radio
stations are now in operation; again the Annan Committee
is seen as the key to any further expansion.

The first two-year experimental period of Ceefax and

Philip Ross reports

Oracle Teletext, launched at IBC -74, runs out but will
undoubtedly be extended. A great deal of operational
experience has been gained but there are fewer decoders
available to the public than might have been expected (we
shall be doing something about that shortly - Editor). The
receiver and component industry has clearly run into the
classic chicken -and -egg situation in which specialised large
scale integrated circuit devices await a proven demand
which cannot be firmly gauged until such components
become available.

So famous firms will be struggling to find fresh business
and to keep a foot in the door of an industry that recognises
that new technology involves risks and hidden costs in
making operational changes. They will be seeking new
outlets in an IBC that marks the 21st anniversary of the
start of Independent Television in September 1955 and
comes midway between the 40th anniversaries of the
unofficial and official opening of high -definition television
from Alexandra Palace in August and November 1936.

This year also marks another important anniversary - 20
years since the first demonstration by Ampex of a practical
system of videotape recording, in 1956. It was perhaps the
single most important innovation (even including colour) to
come out of the 40 years of television broadcasting,

The Ampex VPR-1 helican-scan recorder, with the exclusive
automatic scan -tracking (AST) system, provides broadcast
quality, slow-motion and still -frame playback. AST eliminates
tracking and interchange problems. Other features are speed
and manual frame -by -frame jogging for simplified editing. The
version shown is the table top model.
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revolutionising as it did the entire approach to programme
production. Few of the current developments compare in
importance, though in the long term the advance of digital
and computer techniques promises to bring major changes
all along the line from picture origination through inter -city
and inter -continental distribution links and even to some
extent the transmitters. The radiated signal seems certain to
remain in analogue form (except for Teletext) for many
years to come however: it is impossible to imagine any
change from existing transmission standards in this century
- and possibly not for many years into the 21st century.

Hardware
At IBC -76 electronic news gathering is not expected to

spring very many surprises although it will give European
engineers a chance to see much of the hardware that is
being used or developed for this purpose in the United
States. The Thomson-CSF Microcam and the RCA TK76
cameras have set a weight standard that even the Japanese
firms will find difficult to beat. Emphasis will shift to
improved cassette and helical -scan recorders and better and
more reliable microwave link equipment.

Video recorders of all types continue to make progress.
At IBC -76 Ampex will introduce its new lin. machine as a
rival to the Bosch-Fernseh series now licensed to other
European and American firms. But the existing investment
in standard 2in. quadruplex studio machines is such that it
is unrealistic to expect any early or sudden phasing out of
the long-established standard, no matter how attractive the
operational economics of alternative approaches such as
the half -speed quad machines and the full -track and half-
track IVC/Cintei/Thomson 9000 series super -high -band
machines.

Even if electronic news is still controversial, electronic
location -drama and similar applications using high-grade
but lightweight production cameras, usually based on lin.
lead -oxide vidicon tubes, have become firmly established
and are reflected in the products in most of the major
camera ranges. Few entirely new camera techniques seem
to be forecast in the engineering papers, but there may be
last minute surprises - if only to react to the successes of
such "newcomers" in this field as Link and IVC.

Transmission
Pye TVT have a new transmitter drive. Thomson-CSF a

new generation of u.h.f. klystrons. Circular polarisation for
television broadcasting is being featured at IBC -76 by the
American firms Jampro and Harris.

Operational experience with Teletext is reflected in
papers from Mullard, ITCA, GEC, BBC and IBA, while
the Post Office will talk about Viewdata and from Japan
comes a new information system. Of particular interest is a
paper by Peter Hutt of the IBA discussing the questions
that affect good reception of Teletext and the concept of
"eye -height" measurements as a means of checking
transmitters, propagation and receiver i.f. characteristics.
The question of measurement and specification of Teletext
waveforms also receives attention in a BBC presentation.

Digital Techniques
Digital frame stores - with their important application to

non -synchronised sources - are represented both in the
exhibition and at technical sessions. Their use for standards
conversion is featured in the production model of DICE

The Ampex Model AVR-3 is the world's first "intelligent"
VTR. The AVR-3 allows broadcasters to record and play back
live pictures automatically. When equipped with the optional
edit controller the AVR-3 can be programmed to handle a
wide range of editing functions otherwise currently possible
only with computer editing systems. The AVR-3 is a dual -
band machine compatible with existing broadcast equipment.

being shown by Marconi. Digits also turn up in the new
Marconi high -stability sync pulse generator and in the
IBA's digital automatic measuring equipment (DAME) for
monitoring unattended colour transmitters.

From Japan, OKI describe a bit -reduction technique for
digital -video based on orthogonal transforms. Also part of
the intensive research into digital transmission will be the
120 Mbit/s transmission equipment featured by the BBC
and IBA.

More Papers
BBC engineers are also looking afresh at such questions

as the electronic subtitling of films, the operational
evaluation of cameras, and the potential application of
solid-state image sensors. ITN papers describe their very
advanced system of computer -generated graphics as well as
an economic locking system for outside broadcasts.

Overseas TV broadcasters are tackling such matters as
RTE's use of precision -frequency -offset by using reference
bursts in the video blanking period (rapidly becoming the
busiest part of the TV waveform!), and CBC's elaborate use
of computer switching right across Canada. A Yugoslav
paper tackles the almost impossible task of trying to
describe all the uses of computers in broadcasting
(microprocessors are similarly tackled in an IBA paper).
There will also be a chance to learn about the new SABC
TV centre at Johannesburg.

A considerable number of papers and exhibits are
devoted to various aspects of sound radio, which has
increased its influence at recent IBCs.

Summary
To sum up, IBC -76 promises to be as technically

interesting as ever and a chance to see much new or recent
hardware. For the 60 exhibitors on the other han( es and
ears will be anxiously searching for early warni of any
major new overseas plans - or even looking out for any
minor re -equipping contracts for the British studios.
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Video Circuits for
Monochrome Portables
You would think that there was not much scope for
diversity in such a relatively simple matter as the design of a
transistor video circuit for use in a small -screen
monochrome portable receiver. A quality picture with the
d.c. level maintained is not too important since such sets are
often watched under adverse light conditions. Thus a.c.
signal coupling has been widely adopted in the past. A very
common video arrangement has been to follow the detector
with an emitter -follower - so that the comparatively low
input impedance of the video output transistor does not
load the detector circuit - and a.c. couple the output
transistor to the c.r.t. cathode, with contrast control and
flyback blanking effected in the output transistor's emitter
curcuit and the brightness control setting the d.c. level at the
cathode of the c.r.t. That said however it seems that as so
often designers have decided to go their own ways, and in
this article four contrasting examples from current models
will be described.

Philips X09T Chassis
The first example, shown in Fig. 1, is used in the Philips

X09T chassis - found in the Philips 9in. T-Vette and the
Ekco Model T545. This features d.c. coupling from the
vision detector right through to the c.r.t. cathode, with a
beam limiter between the output transistor's collector and
the c.r.t. cathode. For the reason given above, an emitter -
follower stage TR7 is included between the vision detector
diode and the output transistor TR8. The contrast control is
incorporated in a bridge configuration so that its adjustment
does not alter the bias applied to the base of the output
transistor but only the signal drive. This works as follows.
The emitter -follower is biased so that the d.c. voltage across
its emitter resistor R304 is the same as the voltage
developed at the junction of the potential divider
R309/R310 which supplies base bias to the output
transistor. Thus d.c. does not flow via the contrast control
which merely sets the amount of signal reaching the
base of the output transistor. The bridged -T filter
R306/C310/C311/L303 is tuned to 6MHz to remove the
intercarrier sound signal from the video feed.

The 75V h.t. supply for the output transistor is obtained
from a rectifier fed via a winding on the line output
transformer. Bias stabilisation in the output stage is
provided by feeding a bleed current through its emitter
resistor R312 - this flows to the 10.6V rail via the
combination R313/R323. The set's 1.t. supplies are
stabilised by a series regulator transistor which is connected
in the negative side of the supply.

Line flyback blanking is effected by feeding positive -going
line flyback pulses to the emitter of the output transistor via
R315. These momentarily lift the transistor's emitter
voltage above its base voltage, thus cutting the transistor off
and increasing its collector voltage and the c.r.t.'s cathode
voltage almost to the h.t. rail potential to cut off the beam
current. This method of flyback blanking has the advantage
that it reduces the output transistor's power dissipation,
always an important factor but especially so in portable sets

S. George

which are often used in areas with high ambient
temperatures. Field flyback blanking is done by feeding
negative -going pulses to the grid of the c.r.t. Separating the
field and line flyback blanking ensures that line pulses do
not infiltrate back into the field timebase to cause poor
interlace or even line pairing.

The two peaking coils - PR302 in series with the signal
feed to the c.r.t. and L302 in shunt - maintain high gain up
to the top designed for video frequency, their effect being
enhanced by C303 which because of its value leaves the
output transistor's emitter resistor R312 undecoupled at the
lower frequencies.

As with all u.h.f. receivers using d.c. coupled video
circuits, the brightness level is at maximum with no signal,
the negative -going video signal driving the output transistor
towards cut off. This means that loss of signal anywhere up
to the detector would result in maximum beam current. If
sustained this would impose a considerable overload on the
e.h.t. rectifier and indeed the whole line output stage, though
it would be unlikely to harm the tube. In addition, if the set
is operated at too high a brightness level picture breathing
due to the excessive beam current demand could develop.

Beam Limiting
For these reasons most sets using d.c. coupling to the

c.r.t. incorporate a beam limiter diode - CR301 in this
circuit. During normal conditions the current drain via
R321 and the transistor's collector load resistors
R316/R317 results in the diode being forward biased to
give d.c. coupling to the cathode of the c.r.t. When the video
signal approaches peak white the transistor's collector
voltage falls to minimum and the current flowing via R321
is at maximum, producing maximum voltage across it. If its
value is correctly chosen in relation to the value of the
transistor's collector load resistors the result will be that the
diode becomes reverse biased and cuts off. This means that
the signal will then be a.c. coupled to the tube via C305.
The resultant loss of the d.c. component of the signal
automatically reduces the signal level while in addition the
reverse voltage developed across the diode and the
capacitor is added to the output transistor's collector
voltage, raising the tube's cathode by that amount to further
reduce the brightness.

R322 protects the output transistor against e.h.t.
flashovers in the tube.

ITT VC300 Chassis
A very different approach is used in the ITT VC300

series chassis (the Featherlight portables). The circuit is
shown in Fig. 2. An ITT TDA1330 i.c. is used to provide
synchronous vision detection and incorporates a video
preamplifier, rendering the use of an external emitter -
follower unnecessary. From an i.f. input of about 36mV the
i.c. can provide a peak -to -peak video signal of 3V. This
signal, appearing at pin 4, is fed via the video level
potentiometer R50 and the contrast control R52 to the base
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Fig. 1: The video channel in the Philips X09T chassis is d.c. coupled from the video detector diode through to the cathode of the
c.r.t. The brightness control sets the c.r.t. grid voltage - where field flyback blanking is also carried out.

of the video output transistor T4. The contrast control
operates in the same fashion as in the previous Philips
circuit. When R50 is set correctly, adjustment of the contrast
control will not affect the d.c. level of the signal and thus the
working conditions of the output transistor. The output
stage bias is stabilised, as before, by linking the emitter via
R56 to the regulated 11V 1.t. supply.

The output is a.c. coupled to the cathode of the c.r.t., the
brightness control setting the mean d.c. potential at this
point. Since both modulation and brillance level are effected
at the c.r.t.'s cathode, the grid is simply d.c. returned to
chassis, the diode (D10) here providing line and field
flyback blanking, in conjunction with transistor T5, and
switch -off spot suppression.

When the receiver is switched on, the positive plate of the
electrolytic capacitor C63 is connected to the 90V rail via
R60 while its negative plate is returned to chassis via DIO
which is conducting. In consequence it rapidly charges,
after which the negative potential developed at the anode of
the diode settles down to a value determined by the time-

constant of C63 and R65. So far as the tube is concerned
this negative voltage adds to the mean positive voltage at
the cathode, set by the brightness control, to constitute the
c.r.t.'s working bias. With a.c. coupling, the working bias

Feed to
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2k2

Feed to AGC circuit
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Video
level

11V

R52
1k5

R51
560
2%

R53
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R 56
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390

C62
0018

R55
3k3
4W

with no signal will result in a beam current of about half the
peak value, swinging in either direction when the signal is
applied. At switch off D10 remains non-conductive and the
discharge path for C63 consists of the high -value resistor
R65. The long time -constant of this combination means
that the tube's grid is held at a negative potential until the
e.h.t. has collapsed, thus preventing the formation of a
switch -off spot on the screen.

The flyback blanking pulse amplifier transistor T5 is cut
off during the forward line scan since it is without forward
base bias. Field flyback pulses via R80 and line flyback
pulses via R111 drive it into saturation however, the '
resulting reduction in its collector voltage from rail potential
to a fraction of a volt being applied to the c.r.t. grid via C63
as a pulse which cuts the tube off.

Latest Thorn Chassis
The latest Thorn portable chassis, the 1612, again uses

an i.c. for video detection, but this time a TC A270. This
feeds an emitter -follower video driver transistor and, as
shown in Fig. 3, there is d.c. coupling through to the
cathode of the c.r.t. The same form of contrast control as in
the previous examples is used, R40/R44 setting the base
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Fig. 2: The simple video channel used in the ITT VC300 chassis, with synchronous detection and video preamplification in the
TDA 1330 i.c. and a.c. coupling to the c.r.t. cathode. C60 bypasses the contrast control to maintain the h.f. response.
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Fig. 3: D.C. coupled video channel used in the Thorn 1612 chassis.

bias applied to the output transistor VT5 while its emitter
bias is adjustable by means of the video d.c. level control
R43. This should be adjusted to set the picture black level at
80V, using a scope to monitor the c.r.t. cathode waveform,
with a test card being received, the contrast control set at
maximum and the brightness control at minimum.
Alternatively the setting can be made with a 20,0000/V
meter for 60V at the c.r.t. cathode.

C55 across the cathode bias resistor R45 provides h.f.
compensation in the same way as C303 and C62 in the
previous examples, the two series -connected diodes W2 and
W3 limiting the amplitude of the field flyback blanking
pulse applied to the transistor's emitter and also stabilising
the emitter voltage. This latter condition arises since a
constant voltage is developed across the diodes despite wide
current variations.

Unusually for a flyback blanking transistor, VT6 is held
saturated until fed with a field flyback blanking pulse.
Consequently its collector voltage is only 0.3V and as the
output transistor's emitter voltage is 2.8V diode W4 is
reverse biased, isolating the two stages. The negative -going
field flyback blanking pulse cuts VT6 off, its collector
voltage then rising towards the 1.t. rail potential so that W4
is forward biased and the emitter voltage of VT5 increased
to cut it off and blank the c.r.t.

The brightness control is in the c.r.t. grid circuit, where
line flyback blanking is also carried out.

Bush Model BM6510

The three circuits shown so far all use the same bridge
type contrast control arrangement. As an example of the
type of circuit mentioned in the opening paragraph, with the
contrast control operating in the output transistor's emitter
circuit, Fig. 4 shows the video channel used in the Bush
Model BM6510. There is a.c. coupling from the emitter -
follower TR204 to the output transistor TR205 and from
the latter to the c.r.t. cathode. An interesting innovation is
the use of a ceramic filter to remove the 6MHz intercarrier
sound signal from the video signal path.

The output transistor's emitter circuit is quite complex.
C254 provides decoupling of the whole network at h.f.
C253 decouples R256 at h.f. and m.f. but not at the lowest
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Fig. 4: Video circuit used in the Bush 12in. portable Model
BM6510.The brightness control is in the c.r.t's cathode circuit.

frequencies, so that the negative feedback introduced by
R256 at 11 reduces the stage gain at these frequencies to in
effect enhance the h.f. response. With the slider of the
contrast control set so that the control is short-circuited,
C255 decouples R257 down to the lowest frequency. As the
slider of VR202 is moved towards chassis however so a
greater amount of undecoupled (except by C254 at h.f.)
resistance is present and the increased negative feedback,
by lowering the stage gain, reduces the picture contrast.

The "Television" Circuit

For a complete contrast to these circuits, c.r.t. grid
drive is used in the Television monochrome portable project
to be published shortly, with a.c. coupling and d.c.
restoration. Watch this space!

664 TELEVISION OCTOBER 1976



PROBLEMSYour
solved

Requests for advice in dealing with servicing problems must be
accompanied by a 50p postal order (made out to IPC Magazines Ltd.), the
query coupon from page 667 and a stamped addressed envelope. We can
deal with only one query at a time. We regret that we cannot supply service
sheets nor answer queries over the telephone.

KB CK402
There is line flutter which persists for hours at a time and
sometimes clears for hours. The line hold control holds over
the greater part of its travel, but has no effect on the flutter.
The PCF802 line oscillator valve has been replaced and the
line oscillator coil adjusted without improving things.

There are several possible causes of the problem. First
check all earth joints in the flywheel sync and line oscillator
stages. These often go dry due to corrosion. The two
flywheel sync discriminator diodes Dh 1 and Dh2 (0A91)
can cause twitch, as also can the oscillator feedback
capacitor Ch18 (800pF). The line oscillator coil itself
(Lh6/7) has also been known to give rise to line twitter due
to internal corrosion. (ITT CVC2 chassis.)

BUSH TV161
Quite often a spot is left on the tube face for about thirty
seconds after the set is switched off. First the picture
collapses in the form of a shrinking square, then the spot is
left at the centre.

Switch -off spot suppression is effected by returning the
brightness control to chassis via a v.d.r. - 2VDR1, type
E299/DD/P336. Check this, and the associated resistors
2R40 (330k2) and 2R39 (220k52). An ageing tube may give
a spot glow even if the suppression system is working.

FERRANTI CT1166
There are two faults on this old dual -standard colour set.
First, after running normally for a half to two hours there is
a tendency to line break up - at first just intermittent
jittering of sections of the picture horizontally, then
eventually the picture breaks up into a regular pattern of
bands which are normal separated by bands which are
distorted. The distorted bands slowly narrow and the
picture suddenly synchronises. The sequence repeats.
Adjusting the line hold has no apparent effect on the
picture, whether normal or breaking up. The field hold is
steady. The other fault is sound -on -vision when the volume
control is turned up higher than normal. This does not
disappear on retuning or adjusting the gain, and there is no
visible effect when the set is tapped or the luminance output
valve is touched.

For the line pulling we suggest you check the reference
pulse feedback resistor R205 (47k52) to the flywheel line

sync circuit, the two discriminator diodes D40/D41 and the
two electrolytics C212 and C216 in the line oscillator
circuit. If the fault persists, check the sync coupling
capacitor C39 (1fitF), the sync separator transistor VT6 and
its emitter protection diode D3 - these are on the i.f. panel.
If the sound -on -vision is not due to microphony of the tuner
or the PL802 luminance output pentode, it is likely that one
or more of the electrolytics which decouple the negative 1.t.
rails has deteriorated. These are C305/6/8/9/11/16 on the
power/line timebase chassis. (Pye dual -standard colour
chassis.)

MARCONIPHONE 4830
The set produced an excellent picture, but this is now
masked by a snowy effect, with reduced sensitivity. The
external aerial used with the set is providing a good signal -
this has been checked with another receiver - and there are
apparently no breaks around the coaxial connections inside
the set. The fault is not intermittent. There is a pronounced
slushing noise with no aerial connected, but this ceases on
plugging in the aerial. The vision snow decreases when the
aerial is applied, but is still pronounced. The sound volume
is not affected to any extent.

The symptoms suggest that the tuner unit (type
ELC1043/05) is faulty. First however check IC 1
(TCA270Q) and the tuner a.g.c. smoother C43 (47pF). The
a.g.c. voltage across C43 should be 1.8V with normal
signal. (Thorn 1612 chassis.)

COSSOR CT2372A
There is no raster, all the valves lighting up except for the
DY86 e.h.t. rectifier. This has been replaced, also the PL36
line output valve and the PY800 boost diode. Should a new
line output transformer be fitted?

The line output transformer does often fail on these sets
unfortunately. First however check as follows. If the PL36
runs cool, check the system switch and the 2.2E2 screen
grid feed resistor (pin 4). If the PL36 runs over hot, check
the boost capacitors (C415/C416, both 0.05/if) at the
bottom of the timebase panel. Then confirm line drive by
checking for a reasonable negative voltage at pin 5 of the
PL36. If this is absent (line output stage valves overheating)
check the line oscillator valve V404 (ECC82) and
associated components as necessary. (Philips 9152A
series.)
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BUSH CTV25
The brilliance control does not now black out the picture
when at minimum, though it used to black out the tube
completely. Also the picture isn't as sharp as it used to be
and shimmers when the brightness control is turned up
fully. Coincident with the development of this fault, blue
flashes occur in the tube neck - sometimes these black out
the picture and the set has to be switched off and on again
to clear the fault. There are flyback lines on the screen when
the brightness control is nearly at maximum. The luminance
output pentode and all the line output/e.h.t. valves have
been replaced, and the tube voltages are correct.

Check the BC108 flyback blanking transistor in the
luminance output pentode's cathode circuit, also the
associated 0A90 protection diode. Check whether 6C16
which decouples the voltage used for clamping in the
colour -difference output stages is leaky, then concentrate on
the luminance output stage, checking voltages here.
Suspects are the grid clamping diodes 6D1/6D2 (0A81),
the coupler 6C4 and the fixed resistors in the stage.

FERGUSON 3816
The problem with this set is a clear raster but neither vision
nor sound. The tuner has been checked and found to be o.k.
but the a.g.c. circuit does not seem to have any effect.

There are a couple of grotty little ceramic disc capacitors
in the i.f. strip, used to decouple the emitters of the first two
i.f. transistors VT2 and VT3. We have had these go leaky
or short-circuit many a time to cause this sort of problem.
When this happens the bias on the transistor concerned is
removed, turning the transistor hard on. Voltage checks
should reveal the source of the trouble therefore. (Thorn
1590 chassis.)

ITT CK501
The picture and sound are all right when the set is first
switched on, but after a few seconds the picture becomes
noisy, i.e. like a snow storm, the sound remaining o.k. The
fault can be cleared by tapping the vision i.f. section or by
switching the set off and on again, but after a few seconds
the picture becomes noisy again. After switching off and on
a few times the picture remains o.k. for as long as the set is
left on. At first the tuner was suspected, and the voltage
stabiliser was replaced, but with no change in the fault. I've
looked for dry joints around the tuner and i.f. strip and
done some soldering. As soon as a meter is connected
across the stabiliser the picture momentarily becomes o.k.

The main a.g.c. circuit is working correctly but the
trouble is in the tuner a.g.c. system, based on the inverter
transistor T14d. We commonly find that a hair -line crack is
responsible, usually between R119 (T14d base circuit) on
the i.f. strip and the joint with the main printed board.
Failing this, R118 which sets the base bias applied to T14d,
the transistor itself, or the crimping of the yellow lead to pin
6 of socket A could be responsible. (ITT CVC8 chassis.)

BUSH TV113
The trouble with this set is two pictures alongside each
other. The ECC82 line oscillator valve has been changed
and the associated resistors and capacitors seem to be in
order.

The suspects are the compression trimmer TC1 which is
used as the cross -coupling capacitor in the cathode -coupled
line multivibrator circuit, the 270k52 resistor (R96) which
links this to the line hold controls, and the flywheel sync
discriminator diodes. Try setting the line hold control
midway and resetting the trimmer.

FERGUSON 36479
The trouble with this set is vision buzz on 625 lines. The
usual remedies - adjusting the 6MHz tuned circuits and
checking the ratio detector circuit - have been tried without
success.

This chassis is rather prone to vision buzz troubles.
There is a manufacturer's suggested modification for the
problem, to increase the value of the video output pentode's
screen grid feed resistor R43 from 7.5k52 to 12k52. Also
ensure, if you can, that the sound attenuator coil L6 is
correctly set to 33.5MHz. (Thorn 950 Mk. II chassis.)

GRUNDIG 6010
The set operates perfectly for up to an hour, then the circuit
breaker cuts out. On resetting this the set continues to
operate for several hours without the circuit breaker
operating, but each day the same sequence is repeated, with
a single cut out.

We have had a very similar fault on this model - it was
traced to dry -jointing of coil KA which is in series with the
line output stage input/commutating transformer, on the
line scan panel. This was seen to arc at the moment the cut
out operated. Check all print joints on the line panel,
tapping if necessary to try to provoke the fault, and check
the input/commutating transformer for dry -joints. There is
a remote possibility that one of the thryristors in the line
output stage is faulty.

ITT FEATHERLIGHT SUPER 12
There is lack of vertical scan in this portable set - operating
the linearity and height controls opens the scan to a
maximum height of half an inch. All else seems to be
normal.

Remove, test and replace as necessary the four
transistors in the field driver and output stages - T9 -T12.
Check also the diode (D14) in the output stage, and look for
any burnt resistors in the area. Leakage in the output
capacitors C70 (1fliF) or C71 (1,000µF) could have
brought on the trouble. (ITT VC300 chassis.)

MARCON/PHONE 4714
The trouble with this set is tearing on peak whites. When
following the line hold setting up procedure things do
exactly as they should, but the problem remains. Slight off
tuning (to monochrome) eliminates the fault.

If the i.f. alignment has not been touched the problem is
likely to be in the sync separator circuit. Check the value of
the sync separator's upper base bias resistor R215
(2.7MQ), its series diode W201 (BA155), the transistor
itself (VT203, BF224) and the following emitter -follower
(VT202, E5024). (Thorn 3500 chassis.)

DECCA CS2630
The trouble with this set is a blue background to the picture,
even on monochrome.

If the voltage at the c.r.t.'s blue cathode (pin 11) is low,
i.e. below the other cathodes (pins 2 and 6), check the blue
output transistor TR215 (BF337), the two small presets in
the blue output stage (VR316 and VR320), and if all these
are o.k. suspect the MC1327 demodulator i.c. If the blue
background persists with the c.r.t. blue first anode preset
control VR477 turned fully anticlockwise and the blue
flying lead to TP210 disconnected the c.r.t. could be
faulty. (Decca 30 series chassis.)
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PYE CT262
The picture cuts off on all three stations, leaving onlya
greyish white screen. This happens two or three times in as
many hours. The picture may return immediately or remain
off for several minutes. Neither the brightness, colour or
contrast controls has any effect when the fault is present.
The sound remains o.k.

The symptoms indicate loss of 1.t. or pulses to the
decoder panel. These should be present at SK477 pin 3 and
SK479 respectively. (Pye 731 chassis.)

1 gi
Each month we provide an interesting case of television

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

A Ferguson Model 3712 fitted with the Thorn 8000 chassis
was brought into the workshop by the field technician with
three sound complaints - extreme stridence on high-level
high frequencysounds, particularly during adverts,
intermittent background buzz accompanied by a high-
pitched whistle, and excessive sibilancy (i.e. hissing on
consonant sounds such as 's' and 'z'). The customer was of
the critical species, being a keen hi-fi listener!

In the workshop test bay the receiver produced good
pictures on all channels and from a first listening the sound
seemed to be reasonably normal too. The sound output
stage uses a single transistor (MJE340) operating in the
class A mode and located on the power supply board. It's
driven direct from the intercarrier sound i.c. on the signal
board.

While probing with an insulated rod around the audio
output transistor with the sound channel running it was
discovered that a mild change in quality and the
introduction of a vague buzz could be provoked by stressing

the 8µF electrolytic (C701) which smooths the h.t. supply to
the sound output stage. It appeared that the capacitor had a
dry -joint, so a replacement was fitted.

After doing this the stridence and sibilance symptoms
called for more critical listening and it was discovered that
peak sound distortion could be dramatically increased by
slightly misadjusting the quadrature detector coil connected
to the sound i.c. The adjustment was thus optimised for the
least distortion on peak modulation.

Although certain programme material tended to
emphasise the sibilance the effect was not excessive under
normal conditions. Compared with other receivers however
the bass reproduction tended to be light with respect to the
treble, and having in mind the nature of the sound signal
transmitted the technician returned his attention to the
sound i.c. section of the circuit, ultimately clearing the fault
and obtaining an improved frequency/amplitude
characteristic by replacing a component.

What component would have been most likely to have
emphasised sibilance and hf. response by developing a
fault? See next month's Television for the answer and for a
further item in the Test Case series.

SOLUTION TO TEST CASE 165
Page 613 (last month)

The technician investigating the field fault in the Thorn
3000 chassis made the error of concluding that the
electrolytics were in good order after (1) checking by
shunting each in turn with a known good component while
the suspects were still in circuit and (2) concluding that the
2.21(52 resistor in shunt with the 16µF electrolytic in the field
output circuit was of low value in spite of making the
measurement with the resistor still connected across the
capacitor. On the other hand he ensured that the output
transformer primary was not affecting the measurement by
disconnecting the diode (W423)!

The low reading across the 2.2kS2 resistor was caused by
leakage in the 16µF electrolytic. This was brought to light
when the extracted resistor was found to possess the correct
2.2k52 value after all. Replacing the 16µF capacitor
completely cured the symptom after readjustment of the
field circuit presets. The lesson, then, is never to measure
resistors in situ - not even when connected across a
capacitor assumed to be of low leakage.

QUERY COUPON
Available until Oct. 18, 1976. One coupon,

IIplus a 50p (inc. VAT) postal order, M
must accompany EACH PROBLEM sent in II

II accordance with the notice on page 665. II
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NOTICE TO READERS
Whilst prices of goods shown in classified
advertisements are correct at the time of closing
for press, readers are advised to check with the
advertiser both prices and availability of goods
before ordering from non -current issues of the
magazine.

SETS & COMPONENTS

VALVE BARGAINS
ANY 1-12p, 5-50p, 10-90p, 50-£4.00

ECC82, ECH84, EH90, DY86/7, EF80, EF183,
EF 184, PC86, PC88, PCF80, PCF802, PCL82,
PCL84, PCL85/805, PCL86, PY8 I , PY800.
PY88, PL36, PL504, 6F28, 30PL14.

COLOUR VALVES 25p EACH

PY500/A, PL508, PL509.

Postage & Packing 25p, no VAT

VELCO ELECTRONICS
9 Mandeville Terrace, Hawkshavd, Via Bury, Lanes.

APPROX. 500 COMPONENTS. Resistors, Capaci-
tors, Diodes, Transistors, Pots, Coils, etc. Identified,
formed leads, fall -out, and surplus. Good value at
£1.70 All inclusive. (U.K. postal rates only). CWO
please to: L. Penseney, T. Bankhead Farm, South
Queensferry, West Lothian.

VALVES
Radio -TV Industrial Transmitting

2200 Types. 1930 to 1975, many obsolete. List 20p.
S.A.E. for quotation. Postal export service.
We wish to purchase all types of new and boxed
valves. Wholesaler's, Dealer's, etc., stocks purchased.

COX RADIO (SUSSEX) LTD.
The Parade, East Wittering, Sussex

West Wittering 2023

200 New Resistors, well assorted, -1--2 Watts,
Carbon -Hi -Stab Oxide, etc. f1.50 post free.

Whitsam Electrical, 33 Drayton Green Road,
London. W I3.

100 POLYESTER CAPACITORS f2.25
100 Fully guaranteed electrically tested polyester capacitors.
No floor sweepings. All famous makes ITT, MULLARD,
ERIE, etc. Mixed pack of YOUR CHOICE from the
following values - mainly 250V. Prompt despatch.
.01 MF .033 MF  I MF 33 MF
.015 .047 -15 .47
.022 .068 .22

£2.25 includes PAP. Mail Order Only.
B. Malloy (TN.), 66 Woodvale Avenue, Belfast,
BT13 3EX, Northern Ireland.

PANEL, exchange and repair. BRC 3000, 3500,
8000, 8500, 9000 etc., T.V.i.c's at low price. 3. T.
Panels, 46 Woodlands Avenue, London N.3. 01-346
5379.

SMALL ADS
The prepaid rate for classified advertisements is 13 pence per
word (minimum 12 words), box number 40p extra. Semi -
display setting £7.00 per single column inch (2.5cm). All
cheques, postal orders, etc., to be made payable to Television,
and crossed "Lloyds Bank Ltd". Treasury notes should
always be sent registered post. Advertisements, together
with remittance, should be sent to the Classified Advertise-
ment Manager, Television, Room 2337, I PC Magazines
Limited, King's Reach Tower, Stamford St., London,
SE1 9LS. (Telephone 01-261 5846).

CONDITIONS OF ACCEPTANCE

OF CLASSIRED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding that the Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.
2. The publishers reserve the right to
refuse or withdraw any advertisement.
3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers' errors or their consequences.

SETS & COMPONENTS

SURPLUS STOCK
Colour Tubes (All Types) From £10

Colour Cabinets (New) From £2
Radiogram Cabinets (New) From £5

RING
JEFFRIES 01-845 2036

SPECIAL OFFER New TOSHIBA Colour Tubes
20" 110° No. 510EUB22, only £49.50 including
VAT, Carriage. £5.00 allowed on your old colour
tube. Bargain packs new components, resistors, pots
capacitors etc. Trial Pack £1.25 post free. TV Panels
BRC 3500, GEC, Philips etc. SAE Enquiries. Robert
Electronics, 24B Market Square, St. Neots, Cambs
Phone: Huntingdon 77396.

DECCA COLOUR
10 and 30 series

 Genuine Decca spares sent by return. C.W.O.
or C.O.D.

 Annual maintenance contracts available in our
service area (10 miles radius Bradford).

 New models at generous discounts.

BOTTOMLEY'S T.V.
11 Leeds Road, Hipperholme, Halifax.

Telephone: 22979

DECCA COLOUR SPECIALISTS

MAINS DROPPERS
37-31-97-26-16812 50p.
25-35-97-59-3052 50p.
14-26-97-16051 50p.
14-26-97-17351 50p.
15-19-20-70-63-28-6352 50p.

Post free. C.W.O.
Durham Supplies

367 Kensington Street, Bradford, 8, Yorkshire

VALVE LIST
ALL VALVES FULLY TESTED

Five valves or over postage paid
Under five valves postage 6p each

DY86/87 15p PC900 Bp PCL85/805 20p
12p PCC84 Sp PL36 20p

ECC82 10p PCC85 20p PL504 23p
ECL80 Ilp PCC89 Bp PY32/33 15p
EF80 Sp PCC189 Bp PY81/800 13p
EF85 Bp PCC805 ISp PY801 20p
EF183 10p PCF80 8p UI91 15p
EF 184 10p PCF86 15p 6F23 15p

p PCF805 20p 6/30L2 15p
EY86/87 13p PCL82 15p 30F5 10p
PC86 15p PCL83 15p 30FLI 20p
PC88 p 30PLI4 15p

Abi'D MANY MORE AVAILABLE

S. W. ELECTRONICS
114 Burnley Road, Rawtenstall, Rossendale, Lancs.

COLOUR T.V. (EX. RENTAL)
IN WORKING ORDER

19" screen - £85.00 + £5.50 Post, Packing
25" screen - f95.00 & Insurance
Makes available:- GEC, Bush, Decca, Thorn 2000, Baird, Philips.
Mail Order Only. Cash or Cheque with Order. Regret no personal
callers. Please allow 14 days for delivery.
Any enquiries with SAE please. to:

"WESTRONICS"
15 CROSS GREEN LANE, HALTON, LEEDS 15 ISIS 7SR.

COLOUR T.V.'s FOR SALE
Decca 1730 £60 Decca 2230 £95
Decca 1910 £65 G.E.C. 2115 £45
Decca 2213 f50 Teleton TUC20 £100

All working & guaranteed.
B.V. Harrod: 10 Princes Street,
Cheltenham 59581.

BRC 2000, 3000, 3500, 8000, 8500
Phillips G8

Panel Repair/Exchange Singles or Bulk

MODULAR ELECTRONICS
160 Brabazon Road, Hounslow TWS 9LP

Tel. 01-897 0976

EX RENTAL TV
19" UHF 625 £4.50
23" UHF 625 £6.00
Colour from £40.00

EDWARDS & SONS
103 Goldhawk Road, London W12

Tel: 01-743 6996

TURN YOUR SURPLUS capacitors, transistors,
etc., into cash. Contact Coles -Harding & Co.,
P.O. Box 5, Frome, Somerset. Immediate cash
settlement.

ELECTRONICALLY TESTED TV VALVES
DY86/7 ISp PC88 ISp PCL86 15p
ECC82 15p PC97 15p PCL805/85 20p
EF183 ISp PCF802 ISp PL504 20p
EF 184 15p PCL82 lop PL36 15p
PC86 ISp PCL84 10p

COLOUR TYPES
PL508 30p PL509 40p PY500/A 35p

Many others available, please send list of types required
with s.a.e. for quotation. All valves subject to availability.

P. & P. 7p per valve. Orders over E6 post free.

Mall order only.

L. & D. COMPONENTS LTD.
71 WESTBURY AVE., LONDON N22 6SA

FOR SALE

VIDEO TAPE. Quantity of new/used 1"/+" video
tape and empty spools, also limited supply of
cameras, mono. VTRs and monitors. Please write,
stating requirements, to 15 Rose Hill Court Parade,
Rose Hill, Morden, Surrey.

SOLARTRON OSCILLOSCOPE CD5235,
DC-IOMCS, MAX. Sensitivity lmV/Cm, Sweep
0.14/Cm - 1 sec/Cm, instructions/circuits. Excel-
lent condition £45. "Television" colour Project, com-
pleted working, new parts only used. Excellent cabinet,
all magazines. Good sale reason. £75 (26" Tube
cost only). Gorsley 429 (Hereford).

COLOUR TELEVISIONS, 22" G6s £70 - 19"
G.E.Cs. £55. Seen working. Tel. 01-609 0768.
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SERVICE SHEETS

SERVICE SHEETS. SERVICE MANUALS
PRACTICAL AND TECHNICAL BOOKS

COVERING COLOUR & MONO TELEVISIONS, RADIOS, RECORD PLAYERS, TAPE RECORDERS, ETC.

SERVICE SHEETS 75p PLUS S.A.E. SERVICE SHEET CATALOGUE 50p

BOOKS
PRICES INCLUDE POSTAGE U.K. ONLY

SERVICING WITH THE OSCILLOSCOPE 2nd EDN. by G. J. King
TV FAULT FINDING BOOK by Data Publications Ltd
COLOUR TELEVISION THEORY by G. H. Hutson
COLOUR TELEVISION PICTURE FAULTS by K. J. Bohlman
COLOUR TELEVISION SERVICING by G. J. King
FIRST BOOK OF DIODE EQUIVALENTS by B. B. Babani
SECOND BOOK OF TRANSISTOR EQUIVALENTS by B. B. Babani
HANDBOOK OF I. C. EQUIVALENTS by B. B. Babani
COLOUR T.V. WITH REFERENCE TO THE PAL SYSTEM by G. N. Patchett
TELEVISION (COLOUR & MONOCHROME) PART 3 by G. N. Patchett
MAZDA BOOK OF PAL RECEIVER SERVICING by D. J. Seal
RADIO SERVICING - FM RECEIVERS & AUDIO EQUIPMENT by Patchett
TELEVISION SERVICING HANDBOOK by G. J. King
RADIO VALVE & SEMICONDUCTOR DATA. 10th EDN. by A. M. Ball
TOWERS' INTERNATIONAL TRANSISTOR SELECTOR

(SEND LARGE S.A.E. FOR FREE BOOK LISTS)

COLOUR TV MANUALS
COVERING FOLLOWING MAKES

ALBA, BRC, BUSH, DECCA, GEC,
DEFIANT, MARCONI, EKCO, PYE,
FERGUSON, DYNATRON,
NATIONAL, HITACHI, INVICTA,
IIT/KB, RGD, GRUNDIG, SOBELL,
STELLA, SONY, MURPHY,
PHILIPS, HMV, ULTRA.

PLEASE SEND S.A.E. FOR QUOTATION

"COMPREHENSIVE TV REPAIR MANUALS"
by McCourt. In 7 Volumes

These unique Books save time and money on repairs and cover
most British Colour & Mono sets. Price £3.80 per volume
plus 45p POST, or complete 7 volumes for only £25.00.
POST FREE. SEND FOR FREE BROCHURE.

WE STOCK NEW AND SECONDHAND EDITIONS OF "RADIO AND TELEVISION SERVICING" BOOKS.
FROM VOLUME ONE UP TO 1975-76 EDITION. PRICES ON REQUEST.

£4.80
£1.15
£5.50
£2.70
£5.90
£1.10
£1.15
£0.90
£5.25
£2.80
f5.20
£2.70
£5.00
£2.35
£3.75

BACK ISSUES OF FOLLOWING MAGAZINES AVAILABLE, COVER PRICE PLUS 17p POSTAGE, PER COPY:
P. WIRELESS, P. ELECTRONICS, E. ELECTRONICS, TELEVISION, R. CONSTRUCTOR, ELECTRONICS TODAY, ELEKTOR.

BELL'S TELEVISION SERVICES
190, KINGS ROAD, HARROGATE, N. YORKSHIRE. TEL. HARROGATE (STD 0423) 55885

OPEN TOCALLERS DAILY 9.00 a.m. TO 5.00 p.m. PLEASE INCLUDE AN S.A.E. WITH ENQUIRIES

LARGE SUPPLIER OF
SERVICE SHEETS

All at 75p each (EXCEPT COLOUR & Car Radios)

(T.V., RADIO, TAPE RECORDERS, RECORD
PLAYERS, TRANSISTORS, STEREOGRAMS,

RADIOGRAMS, CAR RADIOS)
Please state if Circuit will do if Service Sheet not in stock.

"PLEASE ENCLOSE LARGE S.A.E.
WITH ALL ENQUIRIES & ORDERS"

Otherwise cannot be attended to
(Uncrossed P 0.'s please. original

returned if service sheets not available.)

PLEASE NOTE
We operate a "by return of post" service. Any
claims for non -delivery should be made within 7 -days
of posting your order.

C. CARAN NA
71 BEAUFORT PARK
LONDON, NW11 68X

We have the largest supplies of Service Sheets
(strictly by return of post). Please state make

and model number alternative.
Free T.V. fault tracing chart or T.V. list on

request with order.
Mail order or phone 01-458 4882

Large Stocks of Colour Manuals.
No Overseas Mail Please

SERVICE SHEETS, Radio, T/V, etc., 50p and
S.A.E. Catalogue 20p and S.A.E., Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

SERVICE SHEETS, Radio, TV, etc.. 10,000
models. Catalogue 24p plus SAE with orders -
enquiries, Telray, 154 Brook Street, Preston
PR I 7HP.

50 assorted Service Sheets £1.55, p. & p. 75p.
Hamilton, 47 Bohemia Road, St. Leonards, Sussex.

SERVICE SHEETS - COLOUR TV SERVICE MANUALS
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p.

Please send large Stamped Addressed Envelope.
We can supply manuals for most makes of Colour Television Receivers by return Post.

B.R.C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA
FERGUSON H.M.V. MARCONI AND MANY MORE. LET US QUOTE YOU.

Please send a Stamped Addressed Envelope for a prompt reply.

COMPREHENSIVE TV REPAIR MANUALS BY J. McCOURT
Mono Volumes 1, 2, 3 and 4. Colour Volumes 2, 3 and 4

A must for the repair man, loaded with faults and cures, all at £3.80 each post paid.
Build yourself 'The Colour TV Signal Injector", manual'E 1.30. Manual with printed circuit £2.05 post paid.

The McCourt circuit diagram manuals Mono and Colour. Send S.A.E. for full details.
Export enquiries we/come. International Reply Coupon please.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., L"NDON W1 R 1 PA

MAIL ORDER ONLY

WANTED

NEW VALVES and CRT's required, PCL805,
PL504, PL509, PY500A etc. Cash waiting. Bearman,
6/8 Potters Road, New Barnet, Herts. Tel. 01-449
1934/5.

AERIAL RIGGER/enthusiast wanted for TV -DX
aerial work. No 'cowboys') Tel. 01-907 1034.

WANTED TELEVISIONS
Ex -Rental Repossessed TV's Mono and
Colour. South of Ireland dealer. 'Please
give details of models and price.

Box No. 131

WE PAY f2 EACH (plus postage) for clean copies of
"Radio & TV Servicing" books from 1960-1961
edition onwards: Bells Television Services, 190 Kings
Road, Harrogate, N.Yorkshire. Tel: 0423 55885.

TOP PRICES PAID for NEW
VALVES and TRANSISTORS

Popular T.V. and Radio types
KENSINGTON SUPPLIES (A)

367 Kensington Street, Bradford 8, Yorkshire.

TV -DX RECEIVER covering both VHF/UHF
wanted. Good price paid if in first class working
order. Also wanted information on reception of
French channels. Tel: 01-907 1034 or write to
Box No. 132.

LADDERS

ALUMINIUM Cat Ladders 12ft-24ft. Tel: Telford
586644. Also alloy Ext. up to 622ft. Leaflets. THE
LADDER CENTRE, Telford, Salop.
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EDUCATIONAL

CITY & GUILDS EXAMS
Study for success with ICS. An ICS home study
course will ensure that you pass your C. & G. exams.
Special courses for: Telecoms. Technicians, Electrical
Installations, Radio, TV and Electronics Technicians,
Radio Amateurs.
Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 800Y, Intertext House, London, SW8 4UI

Tel: 01-622 9911 (All Hours)

TELEVISION
TRAINING

16 MONTHS' full-time practical and
theoretical training course in Radio & TV
Servicing (Mono & Colour) for beginners
with GCE (or equivalent) in Maths. and
English.

13 WEEKS' full-time Colour TV' Servicing
course. Includes 100 hours practical
training. Mono revision if necessary. Good
electronics background essential.

NEXT SESSION commences on Sept.
13th.

PROSPECTUS FROM:
London Electronics College, Dept. TT10,
20 Penywern Road, London SW5 9SU.
Tel. 01-373 8721.

TECHNICAL TRAINING
Get the training you need to move up into a higher
paid job. Take the first step now - write or phone ICS
for details of ICS specialist home study courses on
Radio, TV, Audio Eng. and Servicing, Electronics,
Computers; also self -build kits.
Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 80IY, Intertext House, London, SW8 4U1

Tel: 01-622 9911 (All Hours)

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new home study course approved by leading
manufacturer. Covers principles, practice and
alignment with numerous illustrations and diagrams.
Other courses for radio and audio servicing.
Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 802Y, Intertext House, London, SW8 ULU

Tel: 01-622 9911 (All Hours)

BOOKS & PUBLICATIONS

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS

This unique instruction manual shows step by step
how to rewind motors, working pan or full time,
without previous experience. Everything you need
to know easily explained, including where to obtain
materials, how to get all the work you need, etc.
A goldmine of information and knowledge.
Only £3.90 plus 26p P & P.

Magnum Publications, Dept TV5,
Brinkaway Trading Estate, Brinkaway,

Stockport S K3 OBZ.
Overseas Distributors wanted.

AERIALS

WRIGHT'S AERIALS
Antiference high gain arrays: XG8 £12.40,
XG14 £19.90, XG21 £28.80.
Jaybeam high gain arrays: MBM48 £13.30,
MBM88 £23.30.
Labgear UHF masthead amplifiers with mains
power supply, £16.25, Wideband or grouped
(A,B,C/D).
Prices include carriage and VAT.
Semi air spaced low loss coax cable 14p./metre
(carriage 50p if ordered separately).

3 CHELTENHAM RISE,
SCAWSBY, DONCASTER, S.YOR KS.

MISCELLANEOUS

RECHARGEABLE NICAD BATTERIES. Pencell,
AA - £0.94p. Sub. 'C' - £1.16. 'C' - £1.92. 'D'

PP3 - £4.48. Chargers, £4.48, £4.48, £4.98,
£4.98, f3.98 respectively. Others. All prices include
VAT. Add 10% Post and Package. S.A.E. for price
list plus 25p for information booklet. SANDWELL
PLANT LTD., 1 Denholm' Road, Sutton Coldfield,
West Midlands. 021-354 9764.

REGUNNING EQUIPMENT
DETAILS FROM

BAR R ETTS
1 Mayo Road, Croydon CRO 2QP

Tel: 01-684 9917

COLCHESTER'S COMPONENT SHOP. Open
Sunday -Friday I2-6pm. J. K. Electronics. 11 Mersea
Road. Phone: 64433.

PLEASE MENTION

TELEVISION

WHEN REPLYING TO

ADVERTISEMENTS

PHILIP H. BEARMAN
(VALVE SPECIALISTS) .M.

SUPPLIERS TO
H GOVT. Etc.

NEW valves by Mullard, Mazda, Telefunken, Tungsram, etc.
IMMEDIATE POSTAL DESPATCH. LISTS S.A.E.. DISCOUNT PRICES

PRICES FROM JULY 1976 (INCL. 124% VAT)

DY86/7
DY802

40p
46p

PCC84
PCC89

50p
55p

PD500
PFL200

£1.90
80p

6F23
6F28

80p
92p ENQUIRIES

ECC81 45p PCC189 72p PL36 90p 20P4 90p WELCOMED
ECC82
ECL80

45p
69p

PCF80
PCF86

55p
65p

PL84
PL504

68p 3001
30C 17

55p
£1.10 ON

EF80 45p PCF200 £1.13 PL508 £1.15 30FL1 92p OUR
EF183
EF184

62p
62p

PCF801
PCF802

65p
68p

PL509
PL802

£1.60
f1.60

30FL2
30L15

92p
99p VAST

EH90 73p PCF805 £1.10 PY8I 50p 30L17 98p RANGE:
EY51 72p PCF808 £1.05 PY800 50p 30P 12 95p
EY86/7 45p PCH200 £1.13 PY801 50p 30PLI f 1.18
GY501 £1.12 PCL82 55p PY500 £1.05 30PL13 £1.10 BY 100/127 etc
PC86 90p PCL83 63p PY500A £ 1.05 30PL14 £1.50 all 19p each
PC88 90p PCL84 60p U25 80p 30PLI5 £1.10 with IOW
PC97 46p PCL85 60p U26 80e Etc., Etc. resistor.

PCL805 60p

SEND SAE FOR
COLOUR & MONO
TRIPLER LIST.

See separate Component, CRT and Transistor Lists. Many obsolete types available.
SAE with enquiries please. Please verify current prices

Overseas Post a Cost. U.K. Post 9p per valve under £8.00 (max. 55P)
(ADDITIONAL VALVES 7p)

(Adjacent to Post Office) 6 & 8 POTTERS RD., NEW BARNET
STOP PRESS. PC92 HERTS. Tel : 449 1934-5 any time.
PL95. PL519 available'

TELEPHONE
ENQUIRIES

WELCOMED.

NOTE.
Any excess paid
will be refunded

SOUTHERN VALVE COMPANY
Telephone: 01-440/8641. P.O. Box 144, BARNET, Herts.
ALL NEW & BOXED, "QUALITY" Please verify

VALVES GUARANTEED 3 MONTHS. current prices.

AZ3I
DY86/7
DY802
EB91
ECC8I
ECC82
ECC83
ECC85

65p
EY5 I
EM134 47p

42p EY86/7 14
36p

.g;
EZ40/1 53p

35p
35p EZ81EZ80 30p
34p GY501 80p
40p GZ30 45p

EFF,12 8 72pPC88p
PC86 63p

63p
ECH81 36p PC97 40p
ECH83 82p PC900 49p
ECH84 52p PCC84 40p
ECL80 52p PCC85
ECL82 PCC88 '21'

ECL83 68; PCC89 50;
ECL86 45p PCC189 53p
EF80 30p PCF80 40p
EF85 37p PCF82 50p
EF86 52p PCF86 58p
EF89 PCF200 95p
EF183 3'57; PCF801 50p
EF184

7
PCF802 55p

EH90 611', PCF805 £1.21
EL34 90p PCF806
EL41 60p PCF808 LP&
EL84 35p PCH200 73,4
EL90/1 47p PCL82

PCL83
PCL84
PCL85
PCL805
PCL86
PCL200
PD500
PFL200
PL36
PL8I
PL81A
PL82
PL83
PL84
PL500
PL504
PL508

"PL509
PL519
PL802
PY33
PY81/3
PY88
PY800
PY801
PY500
PY500A
UBF89

5 UCC85
407pp UCH42

62pUCH81
62p UCL82

UCL83
UF4 I
UF89
UIA1
UL84
UY85
U25
U26 65p

46p
1.1191
6/30L2 VIPp

75p 6BW7
75p 6F23 60p

£18.ig
68p

6V6 & 6L6 60/95p
£2.80 10F1 68p
£1.80 20L1 70p

52p 20P4 80p
41p 30C1 40p
4I 30C15 78
41

p
p 30C 17 78pp

1141z
30E5 75p
30018 £1.21

f 1.00 30FL1 97p
40p 30FL2 97p

£15.2
£2.25

73p
62
50pp

46p
72p
42p

454
68p

13Pp
44p

72p

One valve post 9p, each extra valve 6p, MAX 55p. LISTS & ENQUIRIES, S.A.E. PLEASE!
ALL PRICES INCLUDE VAT @ 121%.

Mail order only.

Many leading melon available.
VAT invoices issued an request.

30L I
30L15
30L 17
30P12
30P19
30PL I
30PL13
30PL14
30PLIS

 30P4MR

40p
78p
72p
75p

£17.31
75p
85p
85p
90p

We offer return of post
service.

CWO ONLY. NO C.O.D.

Post free over £ 10.

Items in stock at time of
going to press but subject
to possible market fluctua-

tions if unavoidable.

TRADE
Representative can call in
S. Wales & West Country.
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PHILIP H. BEARMAN
6 & 8 POTTERS ROAD, NEW BARNET, HERTS. Tel: 01-449 1934/5

NEW COLOUR TUBES
Carriage £2.50

A44/271X 155.00
A49/191X. 148.00
A49/I92X £55.00
A51/110X 155.00
510DNB22 155.00
A56/120X £65.00
A63/11X_ £77.50
A63/200X ..... .....__177.50
A66/120X £89.50
A67/120X £89.50
A67/150X £89.50

One year guarantee.
(Add £9.00 for 4 years)

NEW MONO TUBES
Carriage £1.25

MW31/74 . _13.00
14" except 110° £5.00
12"/14" 110°. Prices on
application.
Regret no 16" or 17"
A47/ I4W £11.50
AW47/9 I rebuilds 17.00
(I year guarantee)
A50/120WR £17.00
A59/23WR £19.00
A61/120WR_.._ £20.00

Mostly two year guarantee.
SAE with enquiries please.

NOTE: All prices subject to alteration due to market fluctuations and inflation.
110° prices usually as above. £5 allowed on old colour tube. VAT included in all quoted prices at 12f%.

Occasionally seconds available cheaper, enquiries welcomed.Prices include VAT.

LNew tubes, fully tested

MULLARD,
MAZDA, ITT etc.

STOP PRESS
TRADE

REPRESENTATIVE
CALLS IN

MANY AREAS
ON REQUEST

(S. Wales &
W. Country)

COLOUR T.V.'s
from £25 +VAT

Most makes available, Single & Dual Standard. Stands to fit
most sets available. Colour can be seen working in our
warehouse from £40 + VAT.
B/W from £3+ VAT, 'Square screen' B/W Dual and Single
from £13 + VAT.
Circuit Diagrams supplied with most sets for £1.50 extra.
Stock is continually changing - ring or send s.a.e. for current
prices, details of carriage etc.

West Midlands TV Trade Sales
1 532 Pershore Road (Main A441)
Stirchley, Birmingham B30 2NW

('Phone 021-458 2208)
Open all day Mon, Tues, Thurs, Fri, Sat. Half day Wed.

COLOUR TUBES

STANDARD
TUBES

METAL BAND
TUBES

TWIN PANEL
TUBES

Rebuilt with new Electron
Guns to British Standard
415/1/1967.

SUFFOLK TUBES

LIMITED

261 CHURCH ROAD

MITCHAM, SURREY CR4 3BH

01-640 3133/4/5

Britain's Largest Independent
TV Tube Rebuilder

REBUILT TUBES!
YOU'RE SAFE WHEN YOU

BUY FROM RE -VIEW!

HERE IS WHAT YOU PAY:

MONO
17" £7.00
19" £8.00
23" £9.00

RIMBAND & TWIN PANEL
16", 17", 19" £9.00

20" £10.00
23" £11.00
24" £12.00

Carriage £2.16 inc. V.A.T.

COLOUR
17", 18", 19" £28.50

20" £30.00
22" £31.00
25" £33.50
26" £37.00

Exchange Basis £5 Deposit Returnable.
Old Tube.

(carriage -ins. £2.70 inc. V.A.T.)

Guarantee 1 year
Cash or cheque with order,

or cash on delivery

Add 12{96 V.A.T. to all orders
INQUIRIES S.A.E. PLEASE

RE -VIEW ELECTRONIC TUBES
237 LONDON ROAD,

WEST CROYDON, SURREY
Tel. 01-6 8 9 7735

TELEVISION TUBE

SHOP

NEW TUBES AT CUT PRICES

A28 -14W Equivalent £17.95
A47-26W/CME1913 £13.50
AW59-91/CME2303 £12.00
CME1201/A31-18W £13.50
CME1202/A31-181W £13.50
CME1220/A31-120W £15.95
CME1420/A34-100W £16.50
CME1520/A38-160W £16.50
CME1601/A40-11W £12.50
CME1602/A40-12W £13.50
CME1713/A44-120 £17.50
CME1906/A47-13W £12.50
CME1908/A47-14W £9.50
CME2013/A50-120 £15.50
CME2306/A59-13W £13.50
CME2313/A59-23W £16.95
CME2413/A61-120W £16.95

SPECIAL OFFER
FOR K.B. FEATHERLITE VC II
TSD282/217 £7.50

JAPANESE etc. TUBES

9AGP4 Equivalent £15.50
190AB4 £15.00
190CB4 £15.00
230ADB4 £14.50
230DB4/CT468 £15.50
CT507 _116.95
240AB4A £12.00
3 IODMB4/DGB4 £13.50
310DWB4/DJB4 £13.50
310EUB4 £13.50
310EYB4 £16.50
310FXB4 Equivalent £15.95
310GNB4A £19.50
340AB4 £19.50
340AYB4 £22.00
340CB4 £18.50
340RB4 £17.50
340AHB4 £18.50

COLOUR TUBES
A47 -342X f75.00
A49-191X/120X £52.00
A51-220X/510DJB22 £59.00
A56 -120X £62.00
A66 -120X £75.00
A63-11X/120X £69.50
A67 -120X £77.00

ALL TUBES GUARANTEED 12
MONTHS

CARRIAGE:
Mono £1.50. Colour £2.50

ADD VAT TO ALL PRICES

TELEVISION TUBE SHOP
46/48 BATTERSEA BRIDGE RD.,

LONDON, SW11. Tel. 228 6859.

WE GIVE GREEN SHIELD STAMPS
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BRIARWOOD TELEVISION LTD.
161 BROWNROYD HILL ROAD, WIBSEY, BRADFORD, WEST YORKSHIRE B06 1RU.
TEL. 10274) 671960.

PRICES QUOTED FOR
QUANTITY BUYING - 100,
500, 1,000, 5,000, 10,000
UPWARDS.

Type Price /El
VALVES

DY87 0.37
DY802 0.40
ECC82 0.38
EF80 0.36
EF183 0.40

Type Price (£) Type Price al Type Price (r) Type Price ( Type Price (.0 Type Price (£) Type Price (£1 Type Price ( EF184 0.40

AC107 0.16 AF106 0.40 BC125 0.12 BC167 0.24 BD222 0.45 BF217 0.12 0C22 1.10 IC's EH90 0.50
PC86 0.64

AC113 0.16 AF114 0.20 BC126 0.12 BC209 0.12 BDX22 0.70 8F218 0.12 0C23 1.30 SN76013N 1.45 PC88 0.64
AC115 0.16 AF115 0.20 BC136 0.14 BC212 0.12 BDX32 1.80 BF219 0.12 0C24 1.30 SN76013ND PCC89 0.55
AC117 0.23 AF116 0.20 BC137 0.14 BC213L 0.12 BDY18 0.70 8F220 0.12 0C25 0.45 1.15 PCC189 0.58
AC125 0.16 AF117 0.20 BC138 0.14 BC214L 0.12 BDY60 0.70 BF222 0.12 0C26 0.40 SN76023N 1.45 PCF80 0.48
AC126 0.16 AF118 0.40 BC139 0.20 BC249 0.30 BF115 0.20 BF251 0.20 0C28 0.60 SN76023ND PCF86 0.55
AC127 0.16
AC128 0.16
AC131 0.12
AC141 0.19
AC141K 0.32
AC142K 0.32
AC151 0.16

AF121 0.40
AF124 0.22
AF125 0.20
AF126 0.25
AF127 0.26
AF139 0.32
AF147 0.25

BC140 0.20
BC141 0.20
BC142 0.22
BC143 0.22
BC147 0.10
BC148 0.10
BC149 0.10

BC251 0.16
BC262 0.18
BC263B 0.18
BC267 0.17
BC301 0.28
BC302 0.28
BC303 0.27

BF121 0.24
BF154 0.12
BF158 0.18
BF159 0.18
BF160 0.17
BF163 0.30
BF164 0.18

BF256 0.35
BF258 0.40
BF259 0.47
BF260 0.23
BF262 0.30
BF263 0.23
BF271 0.15

0C35 0.45
0C36 0.58
0C38 0.43
0C42 0.45
0C44 0.18
0C45 0.18
0C46 0.35

1.15
TBA341 0.90
TBA520Q 1.60
TBA530Q 1.40
TBA540Q 1.60
TBA560CQ 1.60
TBA5700 1.60

PCF801 0.57
PCF802 0.70
PCL82 0.50
PCL84 0.50
PCL86 0.55
PCL805 0.56
PFL200 0.60
PL36 0.70

AC165 0.16 AF150 0.23 BC153 0.14 BC307A 0.11 BF167 0.20 BF273 0.15 0070 0.22 TBA800 1.00 PL84 0.45
AC166 0.16 AF170 0.16 BC154 0.14 BC308A 0.11 BF173 0.20 BFX84 0.25 0071 0.22 TBA810 1.30 PL504 0.80
AC168 0.16 AF172 0.16 BC157 0.14 BC309 0.13 BF177 0.24 BFX85 0.25 0072 0.30 TBA820 0.70 PL509 1.40
AC176 0.16 AF178 0.50 BC158 0.13 BC547 0.10 BF178 0.30 BFX88 0.24 0074 0.35 TBA920Q 1.75 PY88 0.50
AC186 0.15 AF180 0.55 BC159 0.13 BC548 0.10 BF179 0.28 BFY37 0.20 0075 0.35 TBA9900 1.60 PY500A 0.96
AC187 0.21 AF181 0.40 BC160 0.20 BC549 0.10 BF180 0.30 BFY51 0.23 0076 0.35 TCA27OSQ 1.60 PY801 0.45
AC187K 0.35 AF239 0.36 BC161 0.22 BC557 0.10 BF181 0.28 BFY52 0.23 0077 0.50
AC188 0.21 AL100 0.80 BC167 0.12 BD112 0.50 BF182 0.34 BFY53 0.25 0078 0.13
AC188K 0.35 AL102 0.90 BC168 0.12 BD115 0.50 BF183 0.30 BFY55 0.25 0081 0.20
AD130 0.40 AL112 0.60 BC169C 0.13 80124 0.70 BF184 0.22 B H A00021.90 00810 0.14 E.H.T. TRAYS

AD140 0.50
AD142 0.50

AL113 0.60
BC107 0.12

BC171 0.12
BC172 0.12

BD131 0.35
BD132 0.35

BF185 0.22
BF186 0.30

BR100 0.30
BSX20 0.22

0082 0.20
0082D 0.13 MONOCHROME

AD143 0.53 BC108 0.12 BC173 0.14 BD133 0.35 BF194 0.11 BSX76 0.22 0083 0.22 950 MK2 1400 2.15
AD145 0.50 BC109 0.12 BC177 0.16 BD135 0.30 BF195 0.11 BSY84 0.34 0084 0.28 1500 17" 19" 3 stick 2.25
AD149 0.50 BC113 0.10 BC178 0.16 BD136 0.35 8F196 0.12 BT106 1.05 0085 0.13 1500 24" 5 stick 2.36
AD161 0.43 BC114 0.10 BC179 0.16 BD137 0.35 BF197 0.12 BTX34 1.80 0C123 0.20
AD162 0.43 BC115 0.10 BC182L 0.10 BD138 0.40 BF199 0.16 B U105/041.90 0C169 0.20 E.H.T. TRAYS COLOUR
AD161 1.00AD162

BC116 0.12
BC117 0.12

BC183L 0.10
BC184L 0.10

BD139 0.40
BD140 0.40

BF200 0.28
BF216 0.12

BU126 1.50
BU208 2.20

0C170 0.22
0C171 0.22 Pye 691, 693 4.20

BC119 0.20 BC186 0.24 Decca (large screen) 5.40
GEC C2110 5.50

ALL TRANSISTORS, I.C's OFFERED ARE NEW AND BRANDED. Please add 121% GEC Hybrid C.T.V. 5.30
Thorn 3000/3500 5.50

MANUFACTURED BY MULLARD, I.T.T., TEXAS, MOTOROLA, ETC. VAT to all items and Thorn 8000 2.30
overseas at cost. Thorn 8500 4.50

P & P U.K. 20p PER ORDER. OVERSEAS ALLOW FOR All prices subject to
GEC TVM 25 2.50
Decca Series 30 TH25/1 HT 2.50

PACKAGE AND POSTAGE. CASH WITH ALL ORDERS. alteration without
notice.

Learn to understand
electronics
for your hobbies

1. LernaKit course
Step by step, we take you through all the funda-
mentals of electronics and show you how easily the
subject can be mastered.
(1) BUILD AN OSCILLOSCOPE.
(2) READ, DRAW AND UNDERSTAND

CIRCUIT DIAGRAMS.
(3) CARRY OUT OVER 40 EXPERIMENTS

ON BASIC ELECTRONIC CIRCUITS AND
SEE HOW THEY WORK.

2.Become a Radio -Amateur
Learn how to become a radio -amateur in contact
with the wide world. We give skilled preparation for
the G.P.O. licence.

IIIMI IMII Mill MI 1=1 NMI IM
Brochure, without obligation to:
BRITISH NATIONAL RADIO Et
ELECTRONICS SCHOOL
P.O. BOX 156, JERSEY, CHANNEL ISLANDS.

NAME

ADDRESS
TA106

BLOCK CAPS
PLEASE

sion um OMB 111.0 111 1118 NM

672

BENTLEY ACOUSTIC CORPORATION LTD.
The Old Police Station, Gloucester Road. LITTLEHAMPTON, Sussex.

PHONE 6743
ALL PRICES INCLUSIVE OF V.A.T. AT 14%. NOTHING EXTRA TO PAY

OB2 0.40
IB3GT 0.53
2D21 0.55
5R4GY 1.00
5U4G 0.60
5V4G 0.60
5Y3GT 0.55
5Z3 1.00
5Z4G 0.48
6/30L2 0.79
6AC7 0.55
6AG7 0.60
6AH6 0.70
6AK 5 0.45
6AM8A 0.70
6AN8 0.70
6AQ5 0.47
6AR5 0.80
6AT6 0.50
6AU6 0.40
6AV6 0.50
6AW8A 0.84
6AX4 0.75
60A6 0.40
6BC8 0.90
6BE6 0.40
6BH6 0.70
61316 0.65
6BK 7A 0.85
6BQ7A 0.60
6BR7 1.00
6BR8 1.25
6EW6 1.00
6BW7 0.65
6BZ6 0.60
6C4 0.40
6CB6A 0.50
6C D6G 1.60
6CG8A 0.90
6CL6 0.75
6CL8A 0.95
6CM7 1.00
6CU5 0.90
60E7 0.90
6DT6A 0.85
6E5 1.00

6FI 0.80
6F18 0.60
6F23 0.65
6F24 0.80
6F25 1.00
6F28 0.74
6GH8A 0.80
6GK5 0.75
6GU7 0.90
6H6GT 0.30
6.15GT 0.50
636 0.35
61U8A 0.90
6K7G 0.35
6K8G 0.50
6L6GC 0.70
6L7(M) 0.60
6N7GT 0.70
6Q7G 0.50
6Q7GT 0.50
6SA7 0.55
6SG7 0.50
6EW6 0.83
6V6G 0.30
6X4 0.45
6X5GT 0.45
907

0C2
OF1
OF18
OP13
OPI4
2AT6
2AU6
2AV6
2BA6
2BE6
20H7
2BY7
9AQ5
9G6
9H1

20P1
20P4
30C15
30C17

0.70
0.70
0.67
0.65
0.80
2.30
0.45
0.30
0.60
0.50
0.53
0.55
0.83
0.65
6.50
4.00
1.00
0.84
0.77
0.77

30F5 0.70
30FL I 1.07
30FL2 1.07
30FL14 1.00
30L15 0.75
30L17 0.70
30P12 0.74
30P19 0.90
30PL I 1.00
30PLI3 1.00
30PLI4 1.29
50C1360

1.20
85A2 0.75
150132 1.00
807 1.10
5763 1.65
AZ31 0.60
AZ41 0.50
B36 0.75
DY86/7 0.33
DY802 0.45
E80CF 5.00
E88CC 1.20
E 180F 1.15
E I 88CC 2.50
EA50 0.40
EABC80

0.40
EAF42 0.70
EAF8010.75
EB34 0.30
EB9I 0.17
EBC41 0.75
EBC8 I 0.45
EBF80 0.40
EBF83 0.45
EBF89 0.40
EC86 0.84
EC88 0.8.4
EC92 0.35
ECC33 2.00
ECC35 2.00
ECC40 0.90
ECC8I 0.34
ECC82 0.34

ECC83 0.34
ECC84 0.35
ECC85 0.39
ECC88 0.51
ECC8071.411
ECF80 0.50
ECF82 0.30
ECF86 0.80
ECH42 0.71
ECH8I 0.35
ECH83 0.50
ECH84 0.30
ECL80 0.45
ECL82 0.40
ECL83 0.74
ECL86 0.45
EF22 1.00
EF40 0.78
EF4 I 0.75
EF80 0.29
EF83 1.25
EF85 0.36
EF86 0.45
EF89 0.32
EF91 0.50
EF92 0.50
EF183 0.36
EF184 0.36
EH90 0.45
EL34 0.90
EL4I 0.37
EL8I 0.65
EL84 0.34
EL95 0.67
EL360 1.80
EL506 1.20
EM80 0.35
EM81 0.60
EM84 0.45
EM87 1.10
EY51 0.45
EY81 0.43
EY83 0.60
EY87/6 0.37
EY88 0.55
EZ40 0.52

EZ41 0.52
EZ80 0.32
EZ8 I 0.32
GY501 0.85
GZ32 0.60
GZ 34 0.75
HN309 1.70
KT66 3.00
KT88 5.75
P61 0.60
PC86 0.62
PC88 0.62
PC97 0.39
PC900 0.40
PCC84 0.39
PCC85 0.47
PCC89 0.49
FCC 1890.52
PCF80 0.40
PCF82 0.45
PCF86 0.57
PCF200 1.00
PCF201 1.00
PC F801 0.49
PC F802 0.54
PCF805 1.00
PCF806 0.53
PC H2001.00
PCL82 0.40
PCL83 0.49
PCL84 0.46
PCL86 0.54
PCL805 0.60
PFL200 0.70
PL36 0.60
PL81 0.49
PL8 IA 0.53
PL82 0.37
PL83 0.45
PL84 0.50
PL504 0.82
PL508 1.00
PL509 1.55
PY33/2 0.50
PY80 0.30
PY81 0.40

PY82 0.40
PY83 0.44
PY88 0.40
PY500A 1.09
PY800 0.40
PY801 0.40
PZ30 0.50
QQV03/10

2.00
QV06/20

3.30
R 19 0.75
UABC80

0.45
UAF42 0.70
UBC4 1 0.50
UBC81 0.55
UBF80 0.50
UBF89 0.39
UC92 0.50
UCC85 0.45
UCF80 0.80
UCH42 0.71
UCH8I 0.45
UCL82 0.45
UCL83 0.57
UF41 0.70
UF42 0.80
UF80 0.40
UF85 0.50
UF89
UlAl
UL84
UM80
UY4I
UY85
U19
025
U26
U191
0251
U404
0801
VR 105
X4 I
Z759

0.45
0.70
0.43
0.60
0.50
0.35
4.00
0.71
0.60
0.30
1.00
0.75
0.80
0.50
1.00
5.85

All goods are unused and boxed, and subject to the standard guarantee. Terms of business: Cash or
cheque with order only. Despatch charges: Orders below E10. add 25p extra per order. Orders over
£10 post free. Same day despatch. Terms of business available on request. Any parcel insured against
damage in transit for only 5p extra per parcel. Many other types in stock. Please enclose S.A.E. with
any enquiries. Special offer. Soiled but tested EF50 L I each.
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Hyde Park

Underground
Car Park

Grosvenor House

the MERCURY GROUP
invite you to the

Europa Hotel

Europa Hotel

We invite you to visit our suite at the Europa Hotel
during IBC 76, where we are exhibiting details of our
outside broadcast vehicle building and system
engineering facilities, plus our latest range of broad-
cast equipment.
Mercury Broadcast Equipment
We are showing our latest broadcast equipment,
including equipment for vision distribution, equalisation
and timing; pulse changeover, monitoring and delay;
vision switching, operational talkback systems,
installation equipment and the standard Mercury
racking system.
Mercury Mobiles and Broadcast Systems
Full information on our O.B. unit design and specialist
vehicle construction facilities at Westbury, Wiltshire.
An exhibition of recently completed projects includes
the mobile control equipment supplied to the EBU
for use at the Montreal Olympics.
The exhibition will be open from 12 noon Monday
20th September until 4 pm Friday 24th September,
opening at 10 am and closing at 6 pm daily.

Mercury Electronics and Mercury Mobiles
Woodland Industrial Estate, Eden Vale Road,
Westbury, Wiltshire BA1 3QS.
Telephone Westbury (0373) 864120

TV LINE OUTPUT TRANSFORMERS

ALL MAKES SUPPLIED PROMPTLY by our

RETURN OF POST MAIL ORDER SERVICE

All Mono Lopts at the one price

£5.63 TRADE
Except
BUSH MODELS TV53 to TV101
EKCO MODELS TC208 to TV417
FERGUSON MODELS 305 to 438, 506 to 546
FERRANTI MODELS 1084 to 1092

£6.1 9 R ETAI L (V.A.T. INCLUDED)
Postage and Packing 60p

HMV MODELS 1876 to 1878, 1890 to 1896, FR 20
MURPHY MODELS V280 to V330, V420, V440, 653X to 789 OIL FILLED.
REGENTONE MODELS 10 4 to 10 21, 1718, R2, R3, 191, 192
RGD 519-621, 710, 711

ALL AT £2.81 60p P & P

All Lopts NEW and GUARANTEED for SIX MONTHS

E. J. PAPWORTH AND SON Ltd.,
80 MERTON HIGH ST., LONDON, S.W.1 9 01-540 3955



Service Pack of Electrolytics FANTASTIC OFFER 86 FOR £2.50 PER PACK

.47/50v 2.2/50v 3.3/50v 4.7/16v 4.7/35v 10/10v 10/16v 10/35v 10/50v 22/6.3v 22/10v 22/16v 22/25v
33/16v 33/25v 33/50v 47/16v 47/10v 47/16v 47/25v 47/50v 100/6.3v 100/10v 100/16v 100/25v 100/35v
100/50v 220/6.3v 220/25v 220/35v 220/50v 330/16v 330/35v 470/10v 470/16v 470/25v 470/35v
1000/10v 1000/16v 1000/25v 1000/35v 1000/50v 2200/6.3v 3300/6.3v 4700/6.3v 1000/35v 2200/6.3v
220/10v 220/16v 220/25v 220/35v 220/50v 330/6.3v 470/6.3v 470/10v 470/25v 470/35v 470/50v 33/6.3v
33/16v 33/35v 33/50v 47/6.3v 47/10v 47/16v 47/25v 47/35v 47/50v 100/6.3v 100/16v 100/25v 100/35v
100/50v 150/10v 1/50v 3.3/50v 4.7/50v 10/25v 10/35v 10/50v 22/16v 22/25v 23/35v 22/50v 10/25v
220/10v

Mains power supply, made for 15 volt,
Aerial Amps (inc. case) £1.00

2N930 4p 7 Push Button Assembly
with Lamp for Varicap

VHF VARICAP - NEW £2.50
AA116 25 for

Unit £2.50
4 Push Button Assembly

UHF T/UNIT £1.50 AA117 £1.00 for Varicap Unit £1.00
7 Push Button Assembly

STEREO AMP. 11 Watts per ch. Les power supply £2.00 for Varicap Tuner £1.50

1 Amp. 100 P.I.V. Bridge Rectifier 20p BF127
BF180
BF181

15p
EACH

TRIPLERS

25kV 2.5MA Silicone £1.50E.H.T. Silicon Rectifier 3 off 15p (G770/HU37)

12Kv Diode 30p
18Kv Diode 2 M/A

.24 10%W/W Resistor
lOW 10p

BF182 25Kv Selenium £1.30
TS 25 11 TCV £3.50

BYF3123 40p
3500 Thorn Triple £3.50

100 W/W Resistors Decca 1730 £1.00

BD 116 30p VHF
ISOLATING

SOCKETUHF 40p

300 Mixed
Condensers
300 Mixed Resistors
40 Mixed Pots
20 Slider Pots

£1-50
Each
Pack

GEC T25 KCI £3.50
TS 11 TAZ £3.50
TS 25 11 T8H £2.50
TS 25 11 TCE £2.00
TS 25 11 TBS £2.00

2N3055 45p
BU105 50p
BU204 50p
BU208 £2.00

MJE2021 } 15p EACH
SJE5451

R1039
R2009 75p
R2029 EACH

90V 80W 5A Mains T/V Switch
Push on/off 15p1000+2000M 35V 20p

100+200M 325V 30pBY127 lop
R2030 200+200+100 325V 40p New Luminance Delay

IN4007 20 for £1.00
100+50+100200+

325V 40 p
Coil G8 80p

BT116 75p

BY206 10P
1200 Piv 1 amp Diode

200+200+100+32
350V 70p

Spark Gap 5p

50 Mixed Fuses 50p PYX94 15 for £1.00 UHF AE Isolating400+400 200V 40p
250V

EHT Rectifier Sticks
800M 40p
200+100+100+50

Socket 35p

X80/150D 12p
CSD118XPA 15p

18Kv and 20Kv
Rectifier Sticks and 300V 40p TBA510 £1.00
Base and Anode Lead TBA480Q £1.00

Mains Droppers 40p 18Kv 50p 20 Kv TBA550Q £1.50
69R -161R 20p 170PF 8Kv 10M 35v TBA720A £1.50

147R -260R 20p BB105 Varicap Diodes 180PF 8Kv 100M 50v TBA790B/31 £1.00
25W 12 for £1.00 1000PF 10Kv 330M 10v TBA920 £2.00

VHF or UHF Varicap
1200PF 10Kv 330M 25v TBA970 £2.00

5A - 300 TIC 106Tuners £1.20
1000PF 12Kv 330M 35v
160M 25v 330M 50v

TBA800 £1.00
TAA700 £2.00

Line op Panels £1.20
Thyristors LP 220M 25v 330M 63v TBA530Q £1.00

1000M 16v 470M 25v TBA550 £2.00
G8 Type Yoke 50p Thyristors 220M 35v 470M 35v SN76544W 50p

30 Mixed Preset Pots 50p
RZ427 300V 5A 27P 220M 40v 470M 40v SN76640NQ £1.00

220M 50v SAA570 50p
D.P. Audio Switch Thyristors 470M 25v 10p TBA120A 50p
Push on/off 74-p RCA 40506 50p 22M 315v EACH TCA270Q £2.00

1070M 50V100V 40M

470M 100V 1000M 35V 12}p
/32 + 32M 350V 1000M 50V EACH SENDZ COMPONENTS

120 MIXED PACK OF ELECTROLYTICS & PAPER
2
T

WOOD GRANGE CLOSE,
HORPE BAY, ESSEX.

CONDENSERS £1.50
Reg. Office only -

100 Green Polyester Condensers. Mixed Values. £2.00 per 100
No personal callers. Thank you.

PLEASE ADD 122% VAT
RIZZ43619 UHF VARICAPTUNER UNIT,E2.50 NEW ELC 1043

iv


