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PHD COMPONENTS
RADIO & TV COMPONENT DISTRIBUTORS
UNIT 7 CENTENARY ESTATE
JEFFRIES RD ENFIELD MIDDX
SHOP NOW OPEN TELEX 261295

ALL COMPONENTS OFFERED SUBJECT TO
AVAILABILITY. WE RESERVE THE RIGHT TO
SUBSTITUTE REPLACEMENTS SHOULD THE
ORIGINAL PART BE OUT OF STOCK OR
UNAVAILABLE,
PLEASE ADD 50p per parcel post
and packing. Allow 5 days for delivery.

SEMICONDUCTORS
AA113
M116
AA117
AA119
0A91
0A95
0A202
BA100
BA102
8A130
BA154
BA155
BA164
BAX13
BAX16
BAY38
BY206
IN4148
BY126
BY127
BY133
BY164
SKB2/08
BY238
BYX10
N4001
N4002
N4003
N4004
N4005
N4006
N4007
N5407

BR100
BR101
BRY39
TIC1160N
EIT119
BT120
BYX/71/600
2N444
TV106/2
BYX88 2V7
BZY88 3V0
BZY88 3V3
BZY88 3V6
BZY88 3V9
BZY88 4V3
BZY88 4V7
BZY88 5V1
BZY88 5V6
BZY88 6V2
BZY88 6V8
BZY88 7V5
BZY88 8V2
BZY88 WI
BZY88 10V
BZY88 11V
BZY88 12V
BZY88 13V
BZY88 15V
BZY88 1W
BZY88 20V
BZY88 22V
BZY88 27V
BZY88 33V
BZX61 7V5
BZX61 802
8201 9V1
BZX61 10V
BZX61 11V
BZX61 12V
8E01 13V
BZX61 15V
BZX61 16V
BZX61 18V
BZX61 20/
BZX61 22V
BZX61 24V
BZX61 27V
BZX61 30V
B2:031 33V
BZX61 3W
BZX61 3W
BZX61 47V
BZX61 72V
AC107
AC127
AC127/01
AC128
AC128/01
AC141
AC141K
AC142
AC142K
AC176
AC176/01
ACI 86
AC187
AC187K
AC188
AC188K
AD140
A0142
AD143
AD145
AD149
AD161/2
AD162
AD262
AF121
AF124
AF125
AF126
AF127
AF139
AF239
AL102
AU107
AU110

U113
L103
V102
C107
C108
C109
C113
C114
C115
C116
C117
C118
C119
C125
C126
C136
C137
C138
C139
C140
C142
C143
C147
C148
C149
C153
C154
C157
C158
C159
C160
C161
C170
C171
C172
C177
C178
C179
C182L
C183L
C184L
C184LC
C186
C187
C203
C204
C205
C206
C207
C208
C209
C212L
C213L
C214L
C225
C237
C238
C251A
C301
003
C307
C308
C327
028
037
C338
C547
C141-10
D115
D124
D131
D132
D133
D134
0144
D159
D238
D380
D441
D537
D538
0507
0508

16181
16182
B D709
BD710
BD442
BD379
6E115
8E118
BEI 52
8E154
BF157
8E158
BF160
8E163
BF167
8E173
8E177
BF179
8E180
8F181
8E182
8E183
131.184
BF185
BF194
BF195
8E196
BF197
BF198
8E199
8E200
BF224
8E240
8E241
BF256LC
8E257
8E258
B5271

aoo
aoo
aoo
0.20
0.20
0.20
0.15
0.15
0.20
0.20
0.20
0.20
0.50
0.20
0.20
0.20
0.20
0.40
0.40
0.40
0.40
0.40
0.15
0.10
0.15
0.15
0.15
0.15
0.15
0.15
0.40
0.40
0.15
0.15
0.20
0.20
0.20
0.20
0.15
0.15
0.15
0.15
0.30
0.30
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.40
0.15
0.15
0.15
0.40
0.40
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.80
0.50
1.80
0.70
0.60
0.70
0.70
2.50
0.80
0.50
0.70
0.70
0.70
0.70
0.70
0.75
1.20
1.20
1.00
1.00
0.70
0.50
0.60
0.60
0.40
0.20
0.70
0.40
0.60
0.60
0.50
0.50
0.50
0.50
0.50
0.60
0.50
0.50
aso
0.50
0.20
0.20
0.20
0.20
0.15
0.15
0.15
0.15
0.45
0.20
0.50
0.50
0.50
0.60

8E273
BF274
B F336
8F337
B F338
8F355
6F458
BF459
8E743
BFX29
B FX84
BFX88
BFX89
EIFY50
BFY51
EIFY52
BEY90
8E381
0E539
13E579
8FR81
BFR89
6F259
BDX32
BU206
BU208/02
BU326S
BU406
BU4060
BU407
BU4070
R2008E1
R20106
52540
ME0402
ME0412
ME4003
ME6002
ME8001
MJE2955
MJE3005
MP8113
MPSUO5
MPSU55
TIP2956
TIP3055
TIS9OM
2N2904
252905A
2N2905
2N3053
2N3703
2N3075
2N3710
2N3055H
TAA350
TM550
TAA570
TAA611'
TAA630S
TAA661B
SN76540N
TAD100
TBA120AS
TBA231
TBA4800
TBA520Q
TBA530
TBA530C1
TBA540
TBA54OQ
TBA550
TBA550(31
TBA560C
TBA560CCI
TBA570
TBA570Q
TBA641BX
TBA6411311
TBA651
TBA720A
TBA730
TBA750
TBA7500
TBA800
TBA810S
TBA820
T8A920
TBA9200
TBA990
TBA990Q
TCA2205A
TCA900
TCA940
TDA1170
TDA1200
TDA1270
TDA1412
TDA2020
SN76115N
SN76227N
SN76530P
SN76651N
SN76003N
SN76013N
557601350
SN76013ND
SN76023N
SN76023ND
S5760335
SN76110N
SN76226DN
SN76227N
SN76532N
SN76533N
SN76544N
SN766504
SN76665N
SN76666N
SL901B
SL917B

020
0.25
0.50
0.50
0.50
0.80
1.00
1.00
0.50
0.50
0.50
0.50
0.50
0.50
0.50
0.50
1.20
0.50
0.30
0.30
0.30
0.50
0.25
2.50
1.60
280
1.00
200
250
1.70
250
250
250
aoo
0.20
0.20
0.15
0.20
0.20
1.50
1.30
1.00
1.20
1.20
1.30
1.30
0.30
0.50
0.50
0.60
0.50
0.20
0.20
020
0.60
0.80
0.50
1.80
1.75
2.50
2.00
1.50
200
0.75
1.20
2.20
2.00
2.00
2.00
220
220
aoo
aoo
220
220
250
250
aoo
4.00
aoo
1.50
1.50
200
200
1.00
1.50
1.50
200
200
200
2.00
aco
1.00
200
200
3.00
4.00
1.00
4,00
200
1.20
1.00
1.50
aoo
200
200
200
200
1.00
200
2.00
200
1.20
200
200
200
1.00
1.50
1.20
6.00
8.00

TBA396Q
TDA440
S5760015
TBA520
TBA120S
TBA396

 TCA270SQ
TDA2030
TDA2140
TDA2150
TDA2160
TDA1230
TDA3089
TDA1054M
MC1349P
SAA661
SAS5605
SAS5705
SN7400N
SN7413N
SN74122N
SN74141N
TBA395
TBA3950
TBA950
TCA800
TCA8000
TDA1180
TDA1190
TDA2002H
TDA25900
10A2600
TOA2640
TDA3950
TAA621 AX1
TBA625X5
TCA83OS
TOA2020/A2
TDA2020P
TDA203W
TDA2010/B D2
TDA2002V
TCA940E

ZOO
250
1.50
200
1.00
200
200
8.00
6.00
6.00
6.00
aoo
200
2.00
1.50
0.60
200
200
0.40
0.90
1.00
1.00
1.80
1.80
4.00
4.00
4.00
aoo
3.30
aeo
soo
soo
aao
3.00
3.30
2.00
2.00
5.00
5.00
aeo
4.50
5.00
aozo

We can often supply equivalents
to transistors & !Cs not listed. Free
list on request with any order.

VALVES
DV/86/87
DY802
ECC82
ECC84
ECH83
ECH84
ECU30
ECIJ32
ECL86
EF80
EF95
EF183
EF1134
EL34
EL84
GY501
PC97
PC900
PCF80
PCF802
PCF806
PCL82
PCL84
PCL85/805
PCL86
PD500/510
PFL200
PL36
PL81
PL504
PL508
PL509
PL519
PL802
PY88
PY51:30A
PY8(30/801
UCL82
30F1.2/1
PCF805
PCF808

1.87
1.86
1.40
1.20
1.10
1.10
1.10
1.10
1.10
1.10
1.50
1.70
1.60
300
2.00
3.00
1.50
1.50
1.74
1.60
1.10
2.51
1.80
2.91
2.91
5.00
3.61
2.60
1.50
3.75
3.80
6.03
7.22
4.81
1.70
3.51
2.28
1.10
1.40
1.20
1.20

VALVES NOT SHOWN HERE MAY
BE IN STOCK. PLEASE WRITE
FOR QUOTE.

DIRECT REPLACEMENT PARTS
Dacca 30 Series Lopt 8.00
173 Tuner (Repl Elc 1043/05) 8.00
4.443MHZ Crystals 2.00
Cut Out TCE 3500 250
Cut Out GEC 250
Cut Out TCE 8500 200
TV18 Rectifier Stick 2.00
1V20 Rectifier Stick 200
VA 1104 Thermister 0.80
Transductor TCE 3000 1.50
AEG Tuner (Reel Etc 1043/06) 9.00
Aerial Isolator Kit 1.60
Philips 08 Lopt 12.00
PYE 691/697 Lopt 11.00
Bush A 774 Lopt 18.00
Bush 0823 Lopt 5.00
Pye 731 IF Gain 10.50
A823 Bush Power Panel 20.00
PL 8027 Transistorised 4.00
BAHCO TOOLS - Come and see the
full range at our shop or send for full
catalogue free, on request, with any
order.

EHT MULTIPLIERS

TCE950 Doubler 200
TCE950/1400 Tripler 5.04
TCE1400 (Piped System Onlyl 4.56
TCE1500 Doubler 4.16
TCE1500 Tripler 4.64
TCE1600 1/2 Wave 3.95
DECCA CS 1730/1830 Doubler 4,23
DECCA CS 1910/2213 Meier 6.67
DECCA 30 Series Tripler 6.01
DECCA 80 Series Tripler 6.43
DECCA 100 Series Tripler 6.68
GEC Hybrid 2028 Tripler 6.43
GEC 2110 Tripler Pre JAN77 7.21
GEC 2110 Tripler Post JAN77 6.43
ITT CVC 5/8/9 Tripler 6.51
Ill WC 20/25/30 6.45
Philips 520 Tripler 6.51
Philips 550 Tripler 6.42
Philips G9 Tripler 6.63
PYE 691/693/697 Tripler 8.68
RRI 823 Tripler 5.48
RRI 2179/823 6.68
TCE 3000/3500 Triplex 5.51
TCE 4000 Tripler 8.00
TCE 8000 Doubler 3.53
TCE 8500 Tripler 5.60
TCE 9000 Meier 7.28
TVK 76/13 Continental Sets 5.50
TVK 52 ITT Replacement 6.68
Korting 90% Triplex 6.50
Autovox Tripler 6.50
Rediffusion MK 1 Tripler 6.00
RRI TV 25 Quadruple, 4.00
RRI 120 7.04

MULTISECTION CAPACITORS
DECCA 400400/350 3.72
DECCA 80/100 400/350 +

800/250 4.00
GEC 200 200 150 50/350 aoo
GEC 100 2000/35 1.10
GEC Philips G8 600/250 210
GEC Philips 08 600/300 250
ITT KB 200 200 75 25/350 3.00
rr-r CVC 20 200/400 220
Philips G11 470/250 1.90
PVE 691 200 300/350 280
PYE 1000 1000/40 0.90
PVE 731 800/250 250
RRI 2500-2500/30 1.30
RRI 600/300 250
RRI 300 r 300/300 250
TCE 950 100 300 100 16 1.00
TCE 1400 150 100 100

100 150 3.70
TCE 1500 150 150 100 210
TCE 3000/3500 175/400 

100 + 100/350 270
TCE 3000/3500 600/70 1.00
TCE 3000/3500 220/100 0.70
TCE 8000/8500 2500-2500/63 1.50
TCE 8000/8500 700/200 1.00
TCE 8000/8500 400/350 1.00
TCE 9000 400/400 3.00
TCE 9500 220/400 220
MAINS DROPPERS

TCE 140 125 « 16, IK7  116
462. 126 1.16

TCE 1560 350 « 20, 128,
IK5, 317 1.10

TCE 1600 18 Thermal Unk
320  70, 39 1.10

TCE 3000/3500 0.80
TCE 8030/8000A 56 1K, 47, 12

5R « 1R. 100R 1.00
Philips 082.2  68 0.90
Philips 08 47 0.80
Philips 210 30  125,2K85 0.70
Philips 210 118  118  148

(Link) 0.65
RRI 154  50  16 94 0.60
RRI A640 250  14  156 0.80
GEC 27840 10 + 15  19 

10 +63 r188 1.00
GEC 2000 0.80
PYE 731, 735 36 + 27 1.00
PYE 11009 60 + 70 r 173 +

28 r 1& + + 19 1.00
551823 56R « 685 0.80
CONNECTORS

Sets of AVO Leads 10.00
Plug 13A (Box of 201 8.00
AL Coax Plugs Pack of Ten 1.80
6DB Attenuator 1.00
1208 Anenuator 1.00
18013 Attenuator 1.00
Back to Back Coax 0.40

SERVICE AIDS & TOOLS
Super Serviaol 1.20
Foam Cleanser 1.20
Silicone Grease 1.20
Plastic Seal 1.20
Aeroklene 1.20
Freeze 1.20
Antistatic 1.20
Solder 18 SWG 60/40 .5 KGM 10.00
SR2 Desoldering Tool 9.70
SR3AS Mini Silver 7.00
SR3A Mini Orange 6.80
Replacement Nozzles 0.80
Replacement Washers 0.19
Solder Mop Red 0.60
Solder Mop Brown 0.60
Side Cutters ORYX 320
TVTY 80/80 Transistor EQV

A -Z or 2N 5.00 each
Books PR 9.00 PP

k
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COPYRIGHT
®IPC Magazines Limited, 1982. 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",
King's Reach Tower, Stamford Street,
London SE1 9LS. Editorial correspondence
should be addressed to "Television", IPC
Magazines Ltd., Lavington House,
25 Lavington Street, London SE1 OPF.

SUBSCRIPTIONS
An annual subscription costs £10 in the UK,
£11 overseas ($24.20 Canada or USA).
Send orders with payment to IPC Services,
Oakfield House, Perrymount Road,
Haywards Heath, Sussex.

BINDERS AND INDEXES
Binders (£4.50) 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. In the case of
overseas orders, add 60p.

BACK NUMBERS
Some back issues are available from the
Post Sales Department, IPC Magazines
Ltd., Lavington House, 25 Lavington Street,
London SE1 OPF at 85p inclusive of postage
and packing.

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 "Service Bureau". Send to
the address given above (see
"correspondence").

July
1982

this month

Vol. 32, No. 9
Issue 381

457 Leader
458 Servicing Luxor 90° Hybrid CTVs, Part 1 by Tony Thompson

Notes on these well engineered and reliable Swedish sets,
many of which have come on to the secondhand market
ex -rental from Rediffusion. Including advice on
pre -purchase inspection.

463 Letters
464 Video Synthesizer Review by Eugene Trundle

Something a bit different to add to your video installation:
the Chromascope C101 generates an almost endless
variety of pseudo -random patterns in colour. The colour
bias and pattern timing can be controlled, and provision
for an audio input is included.

466 Teletopics
News, comment and developments.

468 The Rediffusion Mk. 4 Chassis, Part 1 by Stephen Clay
The circuitry and technical features of this advanced
receiver -monitor chassis. Particular attention is paid to the
video/audio interfacing, the TDA3300B single -chip
decoder and the automatic c.r.t. black -current control
system.

472 Ah For Yesterday! by Les Lawry -Johns
Things have not been going with the usual smooth
efficiency, so Les gets a lecture. A few jobs are then done
properly.

473 Next Month in Television
474 Colour Portable Follow Up

A new way of driving the SCS
simple modifications, and the
chip instead of the TDA3560.

475 Service Notebook
Hints and tips on TV faults and repairs.

476 VCR Servicing, Part 10 by Mike Phelan
This time tackling faults in the chroma circuits used in
VCRs.

478 Readers' PCB Service
479 Thorn's Stereo TV Sets

Thorn have recently introduced versions of the TX9 and
TX10 chassis featuring stereo sound circuits. A look at the
circuitry used and the method of generating synthetic
stereo.

481 Routine TV Receiver Tests by S. Simon
Tackling common faults on the GEC C2110 series
solid-state colour sets.

484 Long-distance Television by Roger Bunney
DX reception and conditions, a 6ft. parabolic dish and the
story of ch. El.

486 The LaserVision Disc System, Part 2 by Vivian Capel
The difference between the CLV and CAV discs and the
special effects available with the latter. Plus a block
diagram of the player.

488 VCR Clinic
Reports from Michael J. Cousins, T.Eng. (C.E.I.), Mick
Dutton, R.J. Fox, Mike Sarre and Derek Snelling.

490 Service Bureau
492 Test Case 235

OUR NEXT ISSUE DATED AUGUST WILL
BE PUBLISHED ON JULY 21

by Luke Theodossiou
line output device, some
use of the TDA3561 decoder

by George Wilding
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MANOR SUPPLIES
NEW MKV CHEQUERBOARD & PAL COLOUR

TEST GENERATOR FOR TV & VCR.
TEST

DEMONSTRATIONS
AT 172

WEST END LANE II l 
Me  1

* 40 different patterns and variations.
* Broadcast transmission accuracy (fully interlaced sync

pulses with correct picture blanking).
* EBU colour bars, BBC colour bars, whole rasters &

split bars (specially useful for VCR service), white, yellow,
cyan, green, magenta, red, blue and black.

* Chequerboard.
* Mono outputs with border castellations, cross hatch,

grey scale, vertical lines, horizontal lines and dots.
UHF modulator output plugs straight into receiver aerial
socket.

* Additional video output for CCTV & VCR.
* Facilities for sound output.
* Easy to build kit. Only 2 adjustments. No special test

equipment required.
* Mains operated with stabilised power supply.
* All kits fully guaranteed with back-up service.
* Also available with VHF Modulator.
Price of Kit £80.50
Standard Case (10-1" x 6+" x 2-1") £5.50
DeLuxeCase(10"x 6"x 2+") £8.50
Optional Sound Module (6MHz or 5.5MHz) £4.50
Built & Tested in De Luxe Case including Sound Module

£115.00
Post/Packing £2.00.

All above prices include VAT 15%

PAL COLOUR BAR GENERATOR (Mk 4)
71.7.41 4TH SUCCESSFUL YEAR

i )171iill!! 11

* Output at UHF, applied to receiver aerial socket.
* In addition to colour bars R -Y, B -Y etc.
* Cross -hatch, grey scale, peak white and black level.
* Push button controls, battery or mains operated.
* Simple design, only five i.c.s. on colour bar P.C.B.
PRICE OF MK4 COLOUR BAR & CROSS HATCH
KIT £40.25 P&P £1.20. DE -LUXE CASE £5.95.
ALUMINIUM CASE £3.30, P&P f 1.20, BATT
HOLDERS £1.70 P&P 85p, ALTERNATIVE STAB.
MAINS SUPPLY KIT £5.55 (Combined P&P f1.80).

MK 4 DE LUXE (BATTERY) BUILT & TESTED £66.70 + £1.80 P & P.
MK 4 DE LUXE (MAINS) BUILT & TESTED £80.50 + f 1.80 P & P.
VHF MODULATOR (CHI to 4) FOR OVERSEAS £4.60.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

(ALL PRICES INCLUDE 15% VAT)

MANOR SUPPLIES TELETEXT ADAPTOR KITS

MK I (Texas XMII) Cable remote control £170.20 p.p. £2.80
MK 2 (Philips/Mullard) Infra -red remote control £227.70 p.p. £2.80.
Further details on request.

Goods available if in stock immediately over shop counter (Mail order
between 3 days and 2 weeks

TV SERVICE SPARES
BACKED BY TWENTY YEARS EXPERIENCE & STAFF OF

TECHNICAL EXPERTS
Large selection tested colour panels for popular models.

SPECIAL OFFER Leading makers Tuner -Timer in De Luxe Case. 12
station touch tune UHF -VHF + IF amp. Video Audio Outputs, Digital
Clock etc. Less than half original trade price £74.75 p -p £3.50.

TELEVISION MAGAZINE PROJECT PARTS
NEW COLOUR PORTABLE TV

TV PATTERN GENERATOR SMALL SCREEN MONITOR
MONO PORTABLE TV LARGE SCREEN COLOUR TV

PHONE, CALL, OR SEND FOR LISTS
WORKING MODELS & PANEL TEST SERVICE AT

172 WEST END LANE.

TV SOUND IF TRANSISTOR, FULLY TESTED £7.82 p.p. £1.00.
SAW FILTER IF AMPLIFIER PLUS TUNER COMPLE 1 t. AND
tested for T.V. SOUND & VISION £32.80 p.p. £1.20 (SUITABLE
FOR USE WITH TELEVISION SIGNAL BOARDS).
SPECIAL OFFER TEXAS XMII TELETEXT MODULE NEW &
TESTED, AT REDUCED PRICE £57.50 p.p.£1.60.
TELETEXT 23 BUTTON DE -LUXE HANDSET WITH 5 YDS. CABLE
£7.80 p.p. £1.20. XMII INTERFACE PANEL (THORN) £2.10 p.p. 75p.
CROSS HATCH UNIT KIT, AERIAL INPUT TYPE, INCL. T.V. SYNC
AND UHF MODULATOR. BATTERY OPERATED. ALSO GIVES
PEAK WHITE & BLACK LEVELS. CAN BE USED FOR ANY SET
f 12.65 p.p. 60p. (ALUM CASE £2.60 DE LUXE CASE £5.50 p.p. £1.20.)
ADDITIONAL GREY SCALE KIT £3.35 p.p. 45p.
UHF SIGNAL STRENGTH METER KIT £21.60 (VHF version also
available). ALUM CASE £2.00 DE LUXE CASE £8.50 p.p. £1.80.
CRT TESTER & REACTIVATOR PROJECT KIT FOR COLOUR &
MONO £29.40 p.p. £2.00.
BUSH Z7I8 BC6100 SERIES IF PANEL £5.75 p.p. 90p.
BUSH A816 IF PANEL (SURPLUS)£1.90 p.p. 90p.
DECCA "Bradford" IF T.B. POWER ex rental £5.75 each p.p. £1.40.
DECCA 80,SERIES, IF FRAME TB £5.75 each p.p. £1.40.
GEC SERIES I MONO PANELS £2.10 p.p. £1.30.
GEC 2110 Decoder, RGB panels (ex rental) £5.75 each p.p. LIM
GEC 2040 DECODER PANEL £2.88 p.p.£1.60.
GEC 2040IF PANEL £3.22 p.p. £1.40.
GEC 2040 (SERIES) CDA PANEL £2.88 p.p. £1.40.
PYE 713/715 Convergence £5.75 each p.p. 1.40.
THORN 3000 LINE T.B. PC Elf5.75 p.p.f1.00.
THORN 3000 BEAM LIMITER PANEL £1.72 p.p. 80p.
THORN 3000 VID, IF, DEC, Ex Rental £5.75 each p.p. £1.30.
THORN 8800 Varicap channel selector & front control unit £4.37 p.p. L1.80
THORN 8000/8500 IF/DECODER PANELS salvaged £5.52 p.p. £1.80.
THORN 8000/8500 FRAME T.B. PANELS salvaged £5.52 p.p. £1.40.
THORN 9000 LINE T.B. (incl. Lopt etc.), Salv., spares £8.62 p.p. £2.00.
THORN 9000 SERIES TOUCH TUNE REMOTE CONTROL UNIT
PLUS ULTRASONIC TRANSMITTER HANDSET f 19.32 p.p.11.84.
THORN 9000 IF/DECODER PANELS Salvaged £8.90 p.p. £1.60.
PHILIPS 210,300 Series Frame T.B. Panels £1.15 p.p. 80p.
PHILIPS G8/G9 IF/DECODER Panels for small spares £4.80 p.p. £1.40.
G8 IF Panels for small spares £1.75 p.p. 95p.
G8 Decoder panels salvaged £4.25. Decoder panels for s £2.00 p.p. £1.40.
VARICAP, 0321, U322, ELC 1043/06 ELC 1043/05 £spare7.82 p.p. 80p; G.I.
type (equiv. 1043/05) £4.00 p.p. 60p. Control units, 3PSN £1.40, 4P SN f 1.75,
5PSN £2.00, 6PSN £4.00 p.p. 60p. Makers special types available.
SPECIAL OFFER ELEVEN POSITION VARICAP CONTROL UNIT
UHF/VHF f 2.10 p.p. £1.00.
BUSH "Touch Tune" Varicap Control Unit £4.40 p.p. 95p.
VARICAP UHF -VHF ELC 2000S £9.80. BUSH TYPE £7.82 p.p. 85p.
VARICAP VHF MULLARD ELC 1042 f 7.95 p.p. 80p.
UHF/625 Tuners, many different types in stock. UHF tuners transisted.
incl. s/m drive, Mullard 4 position push button £4.80 p.p. £1.50.
MULLARD EP9000 Audio Unit incl. LP1162 Module £4.38 p.p. 85p.
LINE OUTPUT TRANSFORMERS. New guar. p.p. £1.35.
BUSH 145 to I86SS series £9.20 R.B.M. A823 £5.60
BUSH, MURPHY A816 series £9.80 R.B.M. Z I 79 £6.70
DECCA 20/24,1700,2000,2401... £8.80 R.B.M. Z718 116.60
FERG., HMV, MARCONI, ULTRA R.B.M. T20, T22 £11.30

850 to 1580 £6.80 R.B.M. T20, T22 Bobbin /6.44
THORN 1690. 1691 £10.50 DECCA Bradford (state Mod No410.15
GEC 2000 to 2038 series £7.80 DECCA 80,100 f10.15
GEC series I& 2 £9.20 GEC 2028 £5.60
INDESIT 20/24EGB £8.80 GEC 2040 £6.70
ITT/KB VC I 200,300 £8.80 GEC 2110 Series £12.20
MURPHY 1910 to 2417 series £8.80 irrcvc 5 to 9 £11.30
PHILIPS I 9TG 170, 210,300 £8.80 ITT C VC 30 Series £10.15
PYE, INVICTA, EKCO, FERR. PYE 691.697 £14.80

368, 169.569, 769 series £8.80 PYE 713-715 £7.85
SPECIAL OFFER PYE 731 to 741 £7.85

GEC 2114J/FINELINE £5.50 PHILIPS 08,09 £10.15
PYE 40, 67 £2.00 PHILIPS 570 £7.85
THORN 1590/1591 £5.50 THORN 3000/3500 SCAN, EHT £7.85KB VC ELEVEN (003) £2.00 THORN 8000/8500/8800 £14.80
COLOUR LOPTS p.p,f1.40 Bowes sop THORN 9000 to 9600 /10.15
OTHERS AVAILABLE, PRICES ON REQUEST. ALSO F.OPTS.
TRIPLERS Full range available.
Special Offer: Thorn 1400 5 stick EHT Tray f 1.72 p.p. 65p.
THORN 3000/3500, 8000, 8500, MAINS TRANSF. £10.15 p.p. £1.80
6.3V CRT Boost Transformers £5.80, Auto Type £3.20, p.p. £1.20.
CALLERS WELCOME AT SHOP PREMISES Telephone 01-794 8751/7346
THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED

LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

MANOR SUPPLIES
172 WEST END LANE, LONDON, N.W.6.

NEAR: W. Hasupsaa4 TuiSta. Beau 28,159, CII paw door
W. Hampstead British Rell Stn. Midwest Broad St) (St. Pancras. Bstiford)

W. Humbled (Brit Wilms= frost all over Gritstw Loden.
Mail Order: 64 GOLDERS MANOR DRIVE, LONDON N.W.11.

ALL PRICES INCLUDE VAT AT 15%
CLOSED FOR HOLIDAYS JUNE 21 TO JULY 3 INCLUSIVE.
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EXCLUSIVE OFFER -BARGAIN PRICE PANELS
ON/OFF SWITCHES

THORN 1600, 1615, 3000, 3500, 8000,
8500, 9000, 9500, 9600, 9800. .50

RRI A823 each
DECCA 30

MULTISECTION CAPACITORS

RRI 300+300/350v £ 2.00
THORN 1500, 150+150H00/350v £ 1.50
THORN 8000, 2500+2500/63v .75p

700/250v .75p
400/350v .75p

THORN 8800 1000/250v .75p
THORN 9000 400/400v £ 2.00
THORN 95/9600 220/400v £ 2.00
THORN 1600/1615 200+200/300v £ 1.00
RRI T20 220/400v £ 2.00
ITT CVC 40/45 220/400v £ 2.00

DROPPEI1S

TCE 1600 .50p
1615 .50p
8000 .50p

9800 .50p

LOPT

RRI RANGER 2 and 3
RRI A823 3.50
RRI Z179 £ 8.00
TCE 9000 9200 P300 £ 8.00

9500 9600 9900 £ 8.00
1690 £ 8.95
9800 £16.00

MAINS TRANSFORMERS

THORN 3000 - 3500 £7.00

EHT MULTIPLIERS

THORN 9000 (ITT) £4.50
THORN 9500 (VAR()) £9.00
THORN 8000 £2.00
TV 13 RECTIFIER STICKS 35p

TUNERS - NEW

TUNERS - NEW
MULLARD ELC 2000 £6.00
FAGUR SCF 29 £6.00
MULLARD U322 £6.00
MULLARD ELC 1043/05 £6.00

NEW COMPLETE PANELS

9000 SERIES

TUNERS -- NEW - EX PANEL

THORN ELC 1043/05
THORN ELC 1043/06
MULLARD ELC 1042
MUL LARD U314
MULLARD U322

£5.00
£5.00
£5.00
£5.00
£5.00

FOCUS CONTROLS

I F/VIDEO/CHIROMA £19 00
FIMEBASE £15.00
LINE & POWER £25.00
CYCLOPS £ 4.00
RASTER COF:RECTION £ 3.00
SOUND OUTPUT £ 2.00

9500/9600 SERIES

LINE AND FIELD OUTPUT £25.00
SWITCH MODE POWER SUPPLY £15 00
RASTER CORRECTION £ 3.00
IF/VIDEO/CHROMA £19 00
TOUCH TUNER £ 4.00
TUNER PANEL REMOTE

CONTROL UHF VHF £10 00
TUNER PANEL/REMOTE

CONTROL UHF £ 6.00
6 CHANNEL TOUCH PADS £ 4.00
12 CHANNEL TOUCH PADS £ 4.00
NEON DISPLAY £ 1 00
LED DISPLAY 6 CHANNELS £ 1.00
LED DISPLAY 12 CHANNEL £ 1.50

SPECIAL OFFER
T.V. STANDS

22" & 26'
METAL ENDS

WOODEN 'X' BAR
£4.95

CALLERS BY APPOINTMENT

I

,
MAIL ORDER

\ ONLY /\/
PLEASE SEND CHEQUE WITH ORDER
ALLOW'NG 50p POST & PACKING
ORDERS OVER £20 FREE P & P
PLUS VAT @ 15%
MINIMUM ORDER VALUE £3.00 nett

Please allow 21 days for delivery.

ALL ENQUIRIES.

FOCUS STICKS RRI A823 75p
DECCA 30 SMALL £1.00
DECCA 30 LARGE £1.50
DECCA 80 SMALL £1.00
DECCA 80 LARGE £1.50
ITT CVC 20, 30, 40, 45 £1.50
THORN 3500 £1.50
THORN 8000 £1.50
THORN 9000 £2.00
THORN 9500/9600 £2.00

TRANSDUCTORS

3000, 3500, 8000, 8500 £1.00
G8 £1.00

SUNDRIES

DELAY LINES TAU 80 £1.50
DELAY LINES SDL 145 £1.50
LINE LINEARITY CONT. AT 4042/02 50p
PYE 713/715 4 PUSH BUTTON E5.00
PYE 6 PUSH BUTTON £7.00
100K TUNING POTS, THORN, GEC 35p
100K TUNING POTS, PHILIPS G8 50p
VDR 50p
1 MFD MAINS FILTER 250v 75p
VA 8650 25p
4.443 CRYSTALS 50p
I C SOCKETS 14 PIN D/Q, D/D 10p

16 PIN D/Q, D/D 15p
18 PIN 20p
24 PIN 30p

SLIDER POTS

FROM 220 OHM LOG/LIN to 470K OHM 35p
each

SPECIAL DISCOUNTS AVAILABLE ON
QUANTITY ORDERS

SEND WRITTEN APPLICATION.

STEVE GRAHAM AUDIO LTD. 20, VICTORIA ROAD, NEW BARNET, HERTS, EN4 9PF
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P. V. TUBES Just phone
your order
through, we
do the rest.

Buy with

.v'.asAsw.

38A WATER STREET, ACCRINGTON, LANCS BB5 6PX.

BARU AY( KRD

Telephone: Accrington (0254) 36521
Accrington (0254) 32611

WHOLESALE SUPPLIERS
OF TELEVISION COMPONENTS

TRADE COUNTER OPEN MON-FRI 9 a.m.-4.30 p.m. SAT MORN 9.30 a.m.-12 noon.
INTEGRATED CIRCUITS
AN240 3.84
AN214Q 3.91
AN7150 3.97
CA555 46
CA741 25
CA748 45
LA4031P 3.21
LC7130 5.93
LC7120 5.87
LM1303N 2.63
HA1151 3.89
MC1307 1.00
MC1310P 1.60
MC1327 1.70
MC1351P 1.50
MC1330P 90
MC1349 1.20
MC1350 96
MC1352 1.00
MC1358P 1.50
MCI4951 3.00
MC14011BCP 42
MC14049UB 43
ML231/ETTA6016

2.20
ML232 2.20
ML236 5.35
ML237 1.95
ML238 4.20
ML239 2.50
ML920 4.12
ML922 3.29
ML926 2.18
ML928 2.18
MRF475 2.50
MRF477 10.00
MSN5801 7.87
PLLO2AG 9.89
MS1513L 2.80

MS15151 3.28
SAS560S 1.80
SAS570S 1.80
SAS580 2.90
SAS590 2.90
SL9018 4.45
SL917B 6.25
SL1310 1.80
SL13270 1.20
SL76544 2.05
SN76003N 1.75
=SN76013N

SN76013ND 1.65
SN76023N 1.65
SN76110N 89
SN76115N 2.27
SN76131N 1.30
SN76226IDNI 1.55
SN76227N 1.18
SN76532N 1.50
SN76533N 1.38
SN76033N 1.65
SN76544N 1.35
SN76650N 1.05
SN16660N 80
SN766136N 80

SW153 2.74
747050P 95
747051P 95
747074P 1.00
TA7I08P 3.43
747120P 2.43
747130P 1.93
747141P 95
TA7193P 5.67
747171P 1.85
747172P 1.85
747173P 1.85
747176P 2.50

747193P 5.67
747204P 3.77
747205AP 3.72
747222 4.07
TA7310P 2.78
747609P 4.39
744300 58
744310 2.83
TAA320 2.00
7443504 60
744550 28
744570 1.80
744630 3.15
744621-4X1 3.00
TAA840/S1 1.96
TAA7008 1.70
TAA700 1.70
744661B 1.20
TBA1204 70
784120S 70
TBA120SA 70
TBA120AS 70
713412013 1.30
TBA120SB 1.30
7E141200 1.00
704395 2.20
TBA396 80
TBA440N (71341441)

2.75
TBA440P 2.50
704440C 3.30
TBA480101 1.20
TBA510 3.00
TBA520Q 1.20
TBA5301Q) 1.28
TBA540 1.49
TBA550101 1.58
TBA56012 1.59
TBA570 1.00
TBA690 1.50

TBA673
TBA700
TBA7204
TBA720Q
TBA750
TBA800
704810AS
TBA820
TBA890
T134920101
TBA95012X)
TBA970
704990
TBA1441
TC4160
TC4760
TCA270SQ
TCA800
7C4940
TDA440
TDA1002
TDA10034
T0410044
T0410064
TD41035
TDA1044
TDA1170
TDA1190
TDA1200
TDA1270
TDA1327
TDA1352B
TDA1412
TDA2002
TDA2140
TDA2190
1042020
TDA2030
7042521
7042522
TDA2523

2.45
2.12
245
2.12
2.05

99
1.35
1.70
3.94
1.80
2.40
4.09
1.49
2.75
1.20
2.30
1.25
2.15
1.65
2.20
1.95
5.50
2.95
2.50
4.70
4.37
1.99
2.60
2.95
3.95
1.70
1.60
1.20
2.50
5.95
4.70
4.66
2.80
4.11
2.40
2.20

TDA2530
TDA2532
TDA2524
1042540
TDA2541
1042560
1042581
TDA2590
TDA2591
TDA2593
7042600
TDA26114
TDA2640
TDA2680
7042690
7043560
TDA3950
TDA3960
UPC566H
UPC575C2
UPC1025H
UPCI182H
UPC1156H
UPC1350C
UPC1185H
CA3065
LC7137

1.45
2.45
2.25
3.84
2.65
2.15
2.25
3.25
2.95
2.95
3.25
1.95
2.60
3.15
1.35
2.95
2.50
2.95
2.95
3.40
2.95
2.95
4.26
4.15
3.86
1.80
5.50

VOLTAGE REG. I.C.
7805 78 1905 98
7806 78 7906 98
7808 78 7908 98
7812 78 7912 98
7815
7818

7824
78105
78108
78112

78124

78 7915 98
78 7918 98
78 7924 98
68 79105 72
68 79112 72
68 79L15 72
68 79124 72

SEMICONDUCTORS
AC107 35 BC107A
AC126 22 13C1076
AC127 22 BC108
AC128 20 BC108A
AC128K 32 BC108B
AC141K 34 BC108C
AC142K 30 BC109
AC176 25 BC109B
AC176K 32 BC109C
AC186 41 80114
AC181 26 BC1I5
AC187K 28 BC116A
AC188 25 BC117
40188K 37 BC118
AD143 82 BC139
A0149 79 BC140
AD161 42 BC141
AD16112 8C142

1.15 BC143
AD162 42 BC147
AF106 49 BC148
AF114 89 BC149
AF118 62 80157
AF121 56 80158
AF124 34 BC159
AF125 35 BC160
AF126 34 BC161
AF127 32 801708
AF139 42 BC171
AFI78 1.54 801714
AF239 45 8C1718
AF279 97 B C172
AL102 2.00
AU106 2.50
AU107 2.00
AU110 2.00
AUI13 1.40
80107 20

20
20
20
20
20
20
20
20
20
12
17
12
20
24
26
32
26
21

24
9
9

10

11

10
10
25
28
15

9
10
10

9
801728 10
BC172C 10
130173C 12
BC1744/0

10
130177 27

BC178 2

BC182
BCI82LB 1

BC183LB 1

BC184L/B/C
1

BC204 1

80208 1

BC209 1

BC212
802121
BC2I3
802138 1

BC213L
BC214
BC2141 1

BC237B 1

BC2384/B/C

802514
802524 1

802528 1

802614 1

BC26113 1

BC2624 1

BC2628 1

BC300 3

BC301 28
00303 28
80307 10
803084/B

17
BC327 11

80328 9

BC337 11

BC338 9

80461 30
130547 10
BC548 10

80549 8
BC550 7

BC557 8

BC558 9

BCX34 27
BCY72 13
BD115 32
BD116A 65
BD124P 60
BD131 33
BD132
BD133
00135
BD136

35
40
26
27

BD137 26
BD138 23
130139 28
130140 31
BD144 1.20
00159 65
BD160 1.30
BD166
80179
BD182
BD183
80201
BD202
80203
BD204
BD222
80223
1313225

80232
BD233
80234
80235
80236
130237

80238

52
52
72
75
85
80
80
84
46
56
47
45
35
37
33
40
33
35

80410 55
130434 55
BD437 86
BD438 94
80507 52
130508 55
EID509 56
BD510 60
80517 60
130520 75
806964 1.49
BDX32 1.50
BF115 35
8E117 36
8F125 26
BF127 26
0E154 12
81158 18
8F160 27
8E167 24
0E173 22
BF177 35
8F178 26
0E179 28
8E180 36
8F181 36
0E182 30
8F183 29
0E184 30
0E185 30
01194/394

11

8E195 11

8E196 10
81197 11

8F198 18
8F199 15
0E200 30
8F224 18

8F225 20
8F241 15

BF256LC 28
8E256 28

01258 25
8F259 24
0E262 81
81263 50
BF271 24
0E273 12
8E274 24
0E310 30
8F311 30
0E336 36
8F337 30
0E338 34
8E355 37
8E362 37
8E363 33
8E371 30
BF457 35
BF458 28
BF459 35

1311139 27
BER90 1.74
BFT42 28
0E743 28
BFWIO 60
BFX29
BFX84
BFX85
BFX86
8FX88
BEY50
BEY51

BEY52
13FY90

BM°

30
27
28
30
25
20
22
20
75
17

BR 01 30
BR 03 59
BRC4443 80
BRX46 40
BRY39 30
BRY56 57

131102/500R
1.20

BT106 1.00
07107 1.69
BT108 1.69
131109/5008

1.20
BT116 1.21
BT119 3.66
BT120 3.66
131151/800R

1.20
0U104 2.00
BU105 1.25
130108 1.80
80124 1.30
BU126 1.49
BU204 1.50
BU205 1.34
BU206 1.80
BU208 1.60
BU208A 1.65
8U208/02

2.10
BU326A 1.42
BU407 1.25
BU500 1.95
BU526 2.46
BU807 2.94
BUW81A

3.84
E1222 28
HJE340 10

07112 1.91
0T121 1.91
SW150 3.90
SW1534

2.74
BU105/02

1.58
0071 27
0079 20
8200813 110
R20108 1.80
R2265 1.40
R2322 58
R2323 67
82461 1.50
62540 2.80
RCA16334

90
RCA16335

80
TIP29C 43
TIP304 47
TIP30C 13
TIP31C 41
TIP32C 42
TIP338 75
T1P410 46
TIP42C 47
TIP47 70
T1P120 65
TIP2955 90
TIP3055 63
TIS91 21

BT101 1.20
TV106/02

1.55
2N696 21

2N918 82
2N2904 51

DIODES
44119 9
04102 17
BA115 13
BA145 17

04148 17
84154 6

BA155 14
BA156 15
BA317 26
BAX13 4

BAX16 8

1313105B 30
1313105G 30
BY126 12
61127 11

61133 15
BY164 45
BYI76 85
81119 63
81182 87
BY184 55
81199 28
812116 14
BY210/600 28
81210/800 33
BY223 90
81227 28

BY298
BY299
BYX10
BYX36/10
BYX36/600
BYX55/600
BYX71 /600
0447
0490
0A91
0495
04202
N914
N4001
N4002
N4003
N4004
N4005
N4006
N44307

N4148
N4448
N5401
N5402
N5403
N5404
N5405

22
22
20
30
35
30
90

9
5

6

6

11

4

4

4

4

5

5

5

6

2

10
12

14

12

12
13

1772002 11

Y969 130V
Thorn 3500) 89

137115-24R 1.18
BZY15-126 1.18

ZENER
DIODES

BrA61/115
(1.3W) 20

6V2 -7V5 -8V2

9V1 -10V -11V
12V -13V -15V -

16V -18V -20V -

22V -24V -27V -

30V -33V 36V
39V -47V -56V

68V -75V

BZY88
(400MW) 10

2V7 -3V -3V3-

3V6 -3V9 -4V3-
4V7 -5V1 -5V6-
6V2 -6V8 -7V5-
8V2 -9V1 -10V
IIV-12V 13V
15V -18V -24V -27V

RECTIFIER TRAYS
THORN 950 Mk II
THORN 1400 3 Stick
THORN 1500 3 Stick
THORN 1500 5 Stick
THORN 1600
THORN 3000/3500
THORN 8000
THORN 8500/8800
THORN KM
DECCA 1730/1830
DECCA 1910/2213 Bradford
DECCA 30
DECCA 80
DECCA 100
UNIVERSAL ITT
GEC 2100
GEC 22001204X)
GEC 2040/2028
GEC 2110 Pre Jan '71
GEC 2110 Post Jan '77
PHILIPS 68 Short Focus Lead
PHILIPS GB Long Focus 550
PHILIPS G9
PYE 691/3
PYE 713/4 Lead
PYE 731/25
R.B.M. A823 Iplug in) AV

4.25
4.25
4.55
4.95
3.90
7.39
4.25
6.10
7.93
4.08
5.92
6.26
6.40
6.14
6.00
7.40
6.50
5.79
7.00
7.00
6.35
6.35
6.33
5.83
7.00
6.75
6.45

T.T.L 741.5 S ERIES
741300 741537 19 141392 35 7413160 60 7413251 54
741302 19 74LS38 20 741393 35 7413161 60 74LS253 1.00
741303 19 741S40 20 7413107 46 7413162 85 7413257 53
741304 20 741342 36 1413109 27 74LS163 60 7413258 67
741305 19 741347 80 7413112 27 1415164 65 7413259 74
741308 19 741348 80 7413113 27 7415165 65 7413273 80
741309 19 741349 80 7413114 27 1413174 57 7413283 50
741310 19 741351 19 7413123 52 741S175 47 7413293 70
741511 19 741354 19 7413125 46 741S191 66 7413352 1.54
741313 37 741S55 19 7413126 40 741S192 65 1413353 1.10
741314 46 741373 28 7413132 46 7413193 66 741S365 36
741315 19 74LS74 26 7413138 48 74131944 69 7413366 36
741320 19 741575 46 7413139 48 7413197 80 7413367 36
741321 19 741576 22 741S151 44 7413240 80 7413368 36
741322 19 741378 22 7413153 44 7413241 80 7413373 99
741S26 19 741S834 60 741S155 44 741S242 76 741S374 99
741327 19 741386 26 7415156 44 7413243 76 7413393 80
741330 19 741385 62 7413157 44 74LS244 80 141S610 1.20
741332 20 741390 35 7415158 44 7413245 1.18

'4000 B' 402713 39 40698 22 4511B 76 45398 77
SERIES 40288 64 40706 22 45128 72 45418 96
CMOS 40298 90 40718 22 45138 1.68 45438 1.12

403213 1.04 407213 22 45148 1.88 4551B 96
40028 21 40358 80 40736 22 45158 1.88 45538 2.40
40088 72 40388 99 40758 22 45166 76 4554B 1.20
40118 21 40408 72 4076B 80 451813 76 45568 48
40126 21 40428 58 4077B 22 45198 64 456013 1.76
40138 30 40438 71 40788 22 452013 76 45610 74
40148 74 404413 71 40816 22 45218 1.68 45668 1.20
40158 76 40468 96 409313 43 45228 88 45808 3.60
4016B 31 404713 70 409413 1.56 45268 88 458113 1.84
40178 66 4049UB 32 4099B 1.20 45278 1.20 45828 80
40188 72 40508 32 4160B 72 45288 88 45838 1.00
4020B 76 40516 72 4161B 72 4529B 1.04 4584B 40
402113 70 40528 72 41628 72 453013 62 4585B 88
40228 70 4053B 72 41638 72 4531B 72 45978 1.84
40238 21 40608 96 45028 72 45328 1.00 4598B 2.40
4024B 50 40668 43 45058 1.88 4536B 2.64 45998 2.00
40258 21 40688 22 45108 76 453813 1.04

2N2905 28 I C. SOCKETS REBUILT COLOUR TUBES
2N3054 60
2N3055 60
2N3702 11

2/43703 10

2N3705 10
2N3706 10
2N3708 17
2N2904 30
2N5294 48

D L to OIL ALL AVAILABLE EX -STOCK ON
EXCHANGE BASIS FROM T

17" 444/271X 30.00
18" A47/343X IStnd Focus)

30.00
18" (Low Focus)

30.00
19" A49/1200 30.00

GLASS FOR GLASS
RADE COUNTER8 way 22

14 way 29
16 way 32
18 way 32
20 way 32
22 way 34
24 way 36

NB Mail Order
supplies of tubes.

We will send 12" +
14" portable for E5

carriage.
For 20" + 24" Mono

2N5296 18 OIL to QUIL 20" 451/110X 30.00 and all Colour tubes
2N5298 69 TA 32 22" 456/120X 30.00 please ring for
230337 1.86 16 way 34 22" A55/14X 30.00 quotes on next day
2N5496 53 18 way 37 25" 463/200X 34.00 delivery service and
2N6107 75
2N6109 81

2S4715 1.98
2SC495 1.10

26 A66/120X 34.00
26" 467/120X 34.00
22" 456/140X 1400) 110° 50.00
26" A66/140X (410) 110° 50.00

quotes for the
return of old glass.
Certain tube types

can be supplied

QUIL to QUIL
14 way 32
16 way 36

230496 1.31 26" 451/161X 50.00 without a glass
CERAMIC2SC6434 22" 456/510X 50.00 exchange with a

1.50
2301096 1.72
2SC1172Y

2 20

MERE
6Mhz 74
5.5Mhz 74

basic glass charge
incurred.

Please ask - we will
try to help.

PAL TUBES - we can rebuild
your own glass - please ring

for quotes.

2SC1173Y
1.69

2SC1306 2.73
2001307 3.00
2SC1449 1.67
2301520 68
2SC1678 2.67
2301909 2.90
2SC1953 1.44
2302028 1.82

THERMISTORS
VA1104 75
VA1040 75
VA8650 55
VA1039 35
GEC Dual
Posistor 1.50
GEC Dual
2040 ICK11 1.50

MULLARD COLOUREX/
NEW LIFE18" DISC CERAMIC

CAPACITORS447/343X 59.00
19" 449/120X 53.00
20" 451/110X 53.00
22" 456/120X 43.00
25" 463/200X 55.00
26" 466/1280 53.00
26" 467/120X 53.00

8kV112kV Wag)
39pF 200pF

each
150pF220pF
180pF 250pF 30P

2SC2029 2.60 PANELS + UNITS
2SC2078 2.90 CRYSTALS AFC UNIT PHILIPS 68 8.82
2SC2091 1.34 4.3Mhz 1.30 IF GAIN MODULE 1Pye/Philips) 9.00
BT100/02 92 8.8Mhz 1.30 CDA PANEL IPye/Invicta/Ecko/Dynatron) 20.00
2SC2166 2.73 10 692Mhz 6.00 REAR CONVERGENCE PANEL (Philips 68) 2000

R B.M. A823 6.45
KORTING (similar to Siemens TVKl)

6.65
ITT KB CVC5/9 5.95
ITT KB CVC20/25/30 IMullard) 5.95
RRI T20 6.80

RECTIFIER STICKS
TV11 74 Tv18 81I

TV13 75 TV20 95

LINE OUTPUT TRANS.
R.B.M.T204
R.B.M. A774 Mono
R.B.M. 2179
R.B.M. Z718 22"
PHILIPS 320
PHILIPS 210/300 Mono
PHILIPS 68
PHILIPS G9
PHILIPS 611
PYE 691/3
PYE 697 (Printed)
PYE 713
PYE 731
PYE 725 90°
PYE 169
DECCA 80
DECCA 100

13.95
11.74
15.00
19.50
8.70

10.00
8.75
7.75

13.50
17.75
14.50
10.00
10.00
1050
1000
8.58
8.58

DECCA 1700
DECCA 1730
DECCA 2230
GEC 2110
GEC 2040
GEC 2200
ITT CVC 1-9
ITT CVC 25/30/32
ITT CVC 20
THORN 3000 EHT
THORN 3000 SCAN
THORN 8000
THORN 8500
THORN 9000
THORN 3000/3500 Mains
THORN 1591
THORN 1691
THORN 9800
THORN TX10

9.00
8.58
8.58
9.45
9.50
6.65
9.60
8.00
7.75
6.90
6.90

11.33
11.33
10.65
10.00
8.68
9.68

18.00
12.50

GEC 27840 64
PYE 713/15 3R5/15/45R 1.70
PYE 725/31 3RO/56R/27R 1.19
PYE 725 56R/27R 1.04
PHILIPS 210/5050 30R/125R/2k85

1.75
PHILIPS 210/5051 -/118R/148R 93
PHILIPS 68/5081 47R Section 50
PHILIPS 68/5083 2R2/680 85
THORN 1400 1.15
THORN 1500 1.32
THORN 1600 1.60
THORN 3500 94
THORN 8000 96
THORN 8500 88

MAINS DROPPERS
DECCA 20 2.20
DECCA 2R5 50
DECCA 27R/47R 75
DECCA 56R/6R8 75
R.B.M.4823 88
R.B.M_ 161 62
GEC 2000/2018 70

WIREWOUND RESISTORS*
(Preferred Values)'

4W 1R -10K 20p each
7W 18-22K 21p each

11W 1R -22K 21p each
17W 1R -22K 2$p each

*CARBON RESISTORS
1W 3R3 -8M2 20 pkt
1W 3R3 -8M2 20 10
1W 10R -10M 36 per
2W 10R -10M 62 type
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P. V. TUBES
REPLACEMENT ELECTROLYTICS

PYE 169 1200/200/100/321 2.12
PHILIPS 320 (460/400/200V) 2.07
DECCA 30 (400/400/350V) 2.96
DECCA 80 1400/350V) 3.15
DECCA 100 (800/250V) 3.15
DECCA 1700 (200/200/400/350V) 4.83
PHILIPS G8 (600/300V) 2.21
PHILIPS G9 (600/300V) 2.21
PHILIPS 011 1470/250V1 2.90
PYE 691/7 (200/300/350V) 2.39
PYE 731 (600/300V) 2.31
RBM A823 )2500/2500/30V( 1.26
RBM A823 (600/300V) 2.30
RBM 2146 (300/300/350V) 3.15
RR1 T20A (200/400V) 2.00
ITT CVC5/9 (200/200/75/251 2.47
ITT CVC 20 (220/400V) 2.00
GEC 2110 1600/250V) 1.94
GEC 2040 (1000/2000/35V) 1.19
GEC 2040 1300/300/150/100/50) 4.10
THORN 35001400/40V) 30
THORN 9501100/300/100/16/275V) 1.83
THORN 1400 (150/100/100/100/150/320V) 2.79
THORN 1500 (150/150/100/300V) 2.01
THORN 1500 (12/300V) 31

THORN 3500 (175/100/100/400/350V) 2.46
THORN 3500 11000/63V) 65
THORN 3500 (1000/70V) 84
THORN 8000/8500 (2500/2500/63V) 1.54
THORN 8030/8500 (700/250V( 2.31
THORN 8000/8500 (400/350V) 2.56
THORN 90001400/400V) 3.05
GEC (200/200/150/50) 2.64

CA AXIALITORS

Volts -MTh Price
6V3 33 9

10V 22 8

47 8

100 10
220 12
470 20

16V 33 11

68 11

220 14
1000 20
3300 53

25V 10 8

22 8

47 10
100 12
220 19
470 24

1000 38
2200
4700 80

40V 10 10
22 10

400 30

63V 1 8

2.2 8

4.7 8
10 10
15 12
22 10
47 18
100 20
220 32
470 40

1000 56
2200 85

100V 10 13
22 15
47 20
100 29
220 35

450 1 25
4.7 30
10 30
22 58
33 64

500 1 32
10 32

600 1 35

Mullard ELC1043/05
Mullard ELC1043/06
4 P/B DECCA/GEC/ITT
6 P/B DECCA/GEC/ITT
4 P/B PYE
6 P/B PYE
PHILIPS 08 Tuner
PHILIPS G8 Ass (Square/Early)
PHILIPS GB Ass (Sloping/Late)
PHILIPS G9 Tuner
PHILIPS 011 Tuner
ITT/PYE/GEC 7 Button P/B
GEC 2110 6 way P/B
U321 UHF Tuner
THORN 8800 SELECTOR

(HMV Model 2725/6 way round button)
THORN 9000 SELECTOR

ELECTRONIC TUNERS AND ASSEMBLIES
7.60
7.60
5.80
7.00
9.00

16.00
10.50
13.50
13.90
10.50

9.00
13.95
7.75
7.50

7.50
11.40

U322 7.20
HITACHI 4 way Chan. Selector (Also Rank A823)

8.00
RR1 T20A 6 way Chan. Selector 9.75
RR1 720/22/26 11.00
PHILIPS 8 way TIP Switch Unit (suitable for all G11)

23.00

FUSES
11" QUICK BLOW
10Oma

250ma-500ma-750ma 1A
1 5A -2A-2 5A -3A -5A

11" ANT1SURGE
250ma. 500ma, 60Oma, 630ma. 750ma, 850ma
1.5A, 2A
2.5A, 3A, 5A

20m ANTISURGE
80ma
100ma
160ma, 200ma
315ma, 500ma
2.5A, 3.15A

Per

type
Pack
of 10

73
54
45

IA, I 25A
1.60
2.49

3.43
2.30
2.09

630ma, 800ma, 1A, 1 25A, 1.6A, 2A 1.18
1.59

20mm QUICK BLOW
100ma, 250ma, 50Oma, 630ma, 800ma
IA, 1 25A, 1 6A, 2A, 2.5A, 3.15A, 5A

1" MAINS
2A, 3A, 5A, 10A, 13A

81

40

91

SWITCHES
4A Double Pole On/Off Switch

General Purpose Push/Push
Philips 08 Push On/Off Switch
4A Double Pole Rotary On/Off
Al Beam Switch (THORN 3500)
Al Controls 5m (THORN 3500)
GEC 2110 Al Control IM5 (Red, Blue, Green)
GEC 2040 On/Off Switch
On/Off Switch GI I /G12
On/Off Switch GEC/TCE TX9/I0

66
1.38

66
50
69
58
88

1.58
1.06

AERIAL ACCESS.
Aerial Jump Lead 2m 90

Tsang Splitter 1.20
Surface Mount.

Splitter 1.70
Surface Mount. Outlets 80
Cable Clips per 1001.18
Coax Plugs per 10 1.80
P.V.C. Tape 35
F.M. Plugs 25
PL259 Plugs 40
Line Connectors 35
Reducers for PL259 16
T.V. Filter 50db Rejection

27mhz 2.10
Attenuators 6db, I2db,

18db 1.60
Olympic II Set Top 2.20

Aerial Isolator Kit 2.08

ANTIFERENCE
CS200/SP

Comb/Splitter 2.96
SB11 Indoor Splitter 1.91

COE111 Single Outlet 78
TRR/VSP Transformer

75-3006 2.25
Super Set Top Aerial 6.80
Caratenna 7.80
XG8 High Gain Aerial

A -B -CD or W/B 17.50

NB A full range of aerials
and accessories available
from trade counter.

MINIATURE SKELETON PRESET POTS
Horizonte or Vertical

100R -220R -4700 -1K0 -2K2 -4K7 -10K -22K -47K -100K -
220K -470K -I MO 15p each

CONVERGENCE PRE-SETS
3 Watt complete with knob
5R0-6RB-10R-15R-20R
50R -100R -200R -500R 35

STANDARD SKELETON PRESET POTS
Horizontal or Vertical

1000 -220R -470R -1K0 -2K2 -4K7 -10K -22K -47K -100K -

220K -470K-1 MO -2M2 -4M7 15p each

METRIC
CONVERGENCE POTS

PHILIPS G8
5R -10R -20R -50R 35

SUNDRY TUNER ACCESS.
RANK Tuner P B
14" x 5"
2" x 4" lyes we have some')
2" x r

35
35
35

RANK Drive Cams 10

GEC 2110 Tuner Neons 14

SLIDER POTENTIOMETERS
Lin or Log
470R 55p
1K 55p
2K2 55p

4K7
10K

47K
470K

55p
55p
55p
55p

MIDGET CONTROLS
Insulated Spindle Length 44mm

Log or Lin Without Switch
5K -10K -25K -50K -100K -250K -500K -1M

With D.P.S.T. Switch
Log: 5K -10K -25K -50K -100K

250K, 500K, 1M, 2M

39p

111p

THERMAL CUT OUT
THORN 3000 2A Metal 1.60
THORN 8500 2.5 Plastic

1.60
GEC 2040 Metal 2.50

MULTITURN
POTS

100K 55
GEC TCE 55
PHILIPS GO
DECCA, RANK 55

EVER READY
13A Compact Plug
13A Super Plug
13A Rubber Plug
13A 2 way Adaptor
13A 3 way Adaptor
Batten Lamp Holder
Cordgrip Lamp Holder
13A Trailing Socket
Flex Connector
Ceiling Rose
13A Shaver Adaptor
Single Socket Mount. Box 113AI
Double Socket Mount. Box (13AI
Plateswitch Mount. Box
5A Extension Lead
13A Switched Socket
13A Double Switched Socket
5A 2 way Switch

43
64
69

1.79
2.15

88
62

1.00
60
65

1.10
47
84
45

5.86
1.40
2.71

78

THICK FILM RESISTOR NETWORK
THORN 3500 (5 pin connection 1.98
PYE 731 (6 pin connection) 2.20
THORN 9000 (Circuit Ref. R704/71 1.98

MIXED
DIELECTRIC

CAPS
Volts D.C.
250V 0.9ImF 84
400V 0.22mF 20
600V 0.1mF 38

1000V 0.0ImF 20
0.047mF 29
0.033mF 31

0.1mF 32
0.22mF 48
0.47mF 75

1250V 0.1mF 45
0.9ImF 85

1500V 0.0022mF 19
0.0047mF 20
0.022mF 24
0.033mF 59
0.1305mF 60

2000V 0.0052mF 70

CERAMIC
CAPACITORS

63V A range of pref
values each
22pF-4700pF 6p

EAGLE PRODUCTS
Please send large S.A.E. for full EAGLE Catalogue

DF615 Full Range Speaker 64"
SE500 Headphones
5E540 Headphones with Volume Control
SE600 Lightweight Headphones

Multimeters

8.95
3.75
5.50
7.95

KEW 7N 2,000 opv 5.25
EM5 5,000 opv 9.95
EM1O 10,000 opv 11.50
EM50 50,000 opv 19.95
EMC321 Carrying Case for above 2.25
Digital Meter TS1000 44.50
MM20 20,000 0.P.V. 21.95
MM50 50,000 0.P V. 25.95
MM100 100,000 0 P V 36.50
Case for MM100 15.95
T1206 2 Station Intercom 6.95

DATA BOOKS (No VAT)
Transistor Equivalent
TVT 80 A -Z only 3.75
TVT 80 2N/2S series only 4.00
TVT 80/80 A -Z and 2N/2S together 7.50
LIN IC Books LIN 1 5,95

LIN 2 5.95

ELECTROLUBE PRODUCTS
Electrolube Adhesive 59
Electro-Mech lubricant 1.39
Elect. cleaning solvent 1.50
Freezer 1.39
Foam cleanser 1.00
Heat transfer compound 1.07
Silicone compound 1.81
Special contact fluid (Snorkel) 2.07
Permagard 1.43
Elec. mech. lubricant pen 69

EVER READY RECHARGEABLE
BATTERIES

CHARGERS
CH1/22 For PP3/NN1604 6.40
1 battery I6X221

CH4/50 For HP7/NN1500 5.55
1.4 batteries IRX6)

CH3/RX6 For SP2/HP2/NN1300
SP11/HP11/NN1400
HP7/NN1500 14.00
2-4-6 batteries in pairs.

IRX6-RX14-RX201

CH3/RX4 For SP2/HP2/NNI300
SPI 1 /HPI 1 /NN1400
HP7/NN1500 9.55
2-4 batteries in pairs. IRX6-RX14-RX201

BATTERIES
RX6 - HP7/NN1500 1.39
RXI4 -SPII/HPII/NN1400 2.17
RX20 -SP2/HP2/NN1300 234
RX22 -PP3/NN1604 4.69

SUNDRIES
Delay Lines DL60

DL700
DL50

EHT Final Anode Cap
EHT Cable 25p mtr.
6.3V CRT Boost Trans. 4.35
13A Plug Top box 12 4.80
Quick Set Adhesive 78
Moulded Plastic Hex. 6mm Trim

Tools 10
Double End 4mm/8mm Trim Tools 20
Focus Rod 1 25
Focus Holder 2.00
Keynector Safe Block (mains) 5.50
Cassette Drive Belts per pack of 5

44.5mm
64mm
74mm
57mm
89mm

Torch (handy for tool box)
I.C. Inserter
SM Neon Screwdriver
DIN Plugs 3 pin

4 pin
180' 5 pin
Stnd. 5 pin
Phono Plugs
Car Aerial Plug
2.5mm Jack Plug
3,5mm Jack Plug
Stnd. Jack Plug
Stereo Jack Plug
5A Connector Block (12)
Fuse Wire 5A -15A -30A
Battery Plug Thorn TV's
Gen. Purpose Power Supply

9V 200ma
12V 200ma

Mains Connector 4 way 13A

2.20
2.20
2.20

53

1.71
1.80
1.65
1.90

42
1.18

40
22
22
20
20
12
18
14
14
20
36
40

5

28
3.25

5.00

VIDEO/AUDIO
VHS E180 Video Tape 7.00
PHILIPS VCC 240(2x2) 8.06
PHILIPS VCC 36012x3( 12.08
PHILIPS VCC 480120) 16.11
Video Cassette Cases (any format) 80
Video Record Heads VHS 30.00
Video Record. Heads. Philips

V2000 49.00
Scotch Audio Tape

C90 Ferric 65
C90 Super Ferric 96

TEST EQUIPMENT
Portable Oscilloscope 150.00
Probes x10 10.90
TF200 Frequency Meter 155.00
CRT Tester/Rejuvenator 172.00
KHP30 Measuring Probe 13 oky)

EHT 29.95
T19 Transistor Tester 380
T120 RF Signal Iniector 4.00
Avo 8 Test Lead Set 4.20
Degaussing Coil (stick type) 15.50

SERVICE AIDS
SERVISOL Freeze -It
SUPER SERVISOL
SERVISOL Foam Cleanser
SERVISOL Plastics Seal
SERVISOL Silicone Grease
SERVISOL Tubes Silicone Grease
SERVISOL Aero Klene

92
84
82
85
98

1.56
72

SERVICE AIDS
SERVISOL Aero Duster
SERVISOL Excel Polish
Penetrating Fluid
Fire Extinguisher 640G
Heat Sink Compound 25G
Silicone Rubber Tube 110G
Solda Mop standard reel

90
74
70

2.60
1.05
2.98

72

LABGEAR
CM7025 UHF High Gain MHA 24V (Specify A-8 or

CT( 15.66
CM7061 Power Unit 12V 10.19
CM7062 Reg. Power Unit 12V 11.11
CM7060 MHA 10db 12V W/B 8.51
CM7065 VHF/UHF MHA W/B 12V 12.39
CM7067 UHF 12V MHA (Specify A -B or C/D) 9.26
CM7063 UHF 12V MHA High Gain (Specify A -B or

C/D) 13.78
CM7053 Behind Set UHF Amp. (Mains) 11.24
CM7054 Behind Set UHF Amp. (Battery e.g.

Caravans)
CM7043 Second Set Amp. UHF

9.00
10.47

CM7093 Behind Set UHF Amp. 3 Sets 13.20
CM7063 Dist. Amp. VHF/UHF 17db/output 12V 19.14
CM7073 VHF/UHF 8+1 Dist Amp. 37.37
CM9700 27mhz CB Suppress. 3.50
CM6011 Outdoor Splitter 12 way) W/B 6.76
CM9003 Flush Single Outlet 1.27
CM9010 Flush Twin Outlet 1.69
CM6006 6 Way Passive Splitter 10.97
CM7042 TV Games Combin 2.43
CM9009 Flush TV/FM Outlet 2.63
CM7069 Tri Star Amplified Set Top Aerial W/B 16.75
CM7090 Amplified Caravan Aerial 12V DC W/B 14.78
CM6038 UHF/VHF 625 Pattern Gen 91.47
CM6052 UHF/VHF PAL Colour Bar Gen. 223.86
CM7056 Teletext Adaptor 210.00

NEW VALVES
30FL2 1.60 EZ80/1 56 PD500 2.93
DY802 72 GY501 1.45 PFL200 1.35
DY86/7 66 GZ34 1.56 PL36 1.15
ECC81 60 KT66 7.00 PL81 94
ECC82 68 KT88 8.00 PL82 46
ECCB3 60 PC86 81 PL83 1.43
ECC84 80 PC88 81 PL84 84

ECC85 96 PC92 90 PL95 1.00
ECC88 1.35 PC97 1.14 PL504 1.50
ECF80 80 PC900 80 PL508 2.30
ECF82 88 PCC84 70 PL509/19 4.50
ECF86 1.50 PCC85 85 PL802 3.00
ECH81 1.04 PCC88 82 PY33 61

ECH84 1.13 PCC89 79 PY88 81

ECL80 84 PCC189 1.02 PY500A 1.90
ECL82 77 PCC805 1.40 PY800/1 69

ECL86 84 PCF80 75 UCF80 67
EF80 68 PCF86 1.13 UCH81 1.43
EF85 68 PCF200 1.35 UCL82 81
EF86 1.19 PCF800 1.38 UCL83 94
EF89 1.43 PCF801 1.13 UL84 1.02
EF183 68 PCF802 86 U26 1.30

EF184 68 PCF805 1.80 U191 95
EH913 1.02 PCF806 1.30 6F23 85
EL34 3.50 PCF808 1.63 UY85 80
EL81 2.05 PCH200 1.45 PL802T 3.00
ELM 68 PCL82 78 40KD6 4.50
EL90 82 PCL83 2.00 21LU8 3.00
EL509 4.50 PCL84 81 17DW4A 1.60
EY86/7 68 PCL85/805 90 3AT2B 2.25
EY500A 1.50 PCL86 81 12BY7A 3.75

SPECIFIC
COMPONENTS

PHILIPS
GB Knobs Sm

Lg 50
E W Correction Coil G11 95
Transductor 90° 2.60

Irma
1591 Speakers Sm 3,45

Lg 3.95
1500 Frame Hold 390K 32
1500 Line Hole 470K 32
1500 Contrast 1K5 32
Focus Control Thorn'GEC 1.83

LED's
5mm
T1 PACKAGE
Red

Green
Yellow
Amber

12
14
14
22

Ti PACKAGE
3mm
Red
Green
Yellow

12

14
14

DECCA 100
ITITliTsformer 97
30 Series Width Control 50
BR9 Nodulohm 60
Height Control 2M2 25
RR1 T 20 Focus Control 2.20

FLASHING

CClX21LLD 62
COX22 66

RED ONLY

SOLDERING
EQUIPMENT

Solder Iron Stands 2.50
WELLER Iron 15W 4.31
WELLER Iron 25W 4.31
WELLER 3116" Single Flat Tip 51
MIN Soldering Iron 5.00
WELLER Heat Gun 11.75
(Pair) Tips for Gun 42
WELLER Cordless Iron 24.78
ANTEX Soldering Iron 25W4.89
Solder Remover Sucker 6.50
Solda Mop 72
500G Reel Solder 7.00
DIY Type Solder 43
250G Solder 3.50

THREE
COLOUR L.E.O.

3 Colour options
Red 'Green'
Yellow
V518P 76

PANEL CLIPS
For stnd range
L E D as above

3mm 4

5mm 4

We accept
Access

NEW MONO TUBES
MULLARD 431/510 110° 12" 17.00 VEGA A61/120WR 24" 16.90
MULLARD A34/510 110° 14" 18.50 VEGA 12" 90° (Japanese Types) 15.00
VEGA A50/120WR 20" 14.50 CME1520 (15" Mono) 15.00

HOW TO ORDER

ADD 65p per order for Post and Packing IUK)
(Export orders will be charged at cost I
THEN ADD 191n VAT TO TOTAL COST.
Orders which contain aerosols or degaussing coils
are very heavy - please add extra 30p per carved
First Class Mail is used whenever possible.
All enquiries S.A.E. please.
VAT invoice on request
SEE SPECIAL NOTE RE MAIL ORDER TUBE COSTS.

Goods are despatched on the day we receive your
order If for any reason we are out of stock we will
try to inform you as quickly as possible
We try our best to give a speedy fair and efficient
service As our regular customers know, orders
telephoned in before 4 p.m.will be despatched the
same day
Give us a ring - we'll give you service.
Please ask if what you need is not listed - we will
try to help
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SAFGAN DT -420
DUAL TRACE SCOPE

20MHz
BANDWIDTH

SPECIRCATION
* CHI, CH2: 5mv/div-20v/div
* Time Base: 1 sec/div-10Ons/div
* XY Facility: Matched XY inputs
* Trigger: Level control, ± slope selec-

tion
*Auto, normal, iv triggering
* Z -Modulation
* CAL output 1V 1KHz
* Graticule blue ruled 8x 10 div (4"

CRT)
*Size: H215mm, W165mm, D280mm
* Weight: 4kgs
* Supply: 200-240V, 40-60Hz

PRICE £199 + £29.85 VAT
Probes as Thandar below.

- 18 MONTH GUARANTEE

LEADER LCT-910A
C.R.T. TESTER -REJUVENATOR
Our top selling instrument is designed
to readily test the various characteris-
tics and rejuvenation of both colour and
B/W C.R.Ts.
* Tests for shorts and leakage between

electrodes.
* Tests cathode emission characteris-

tics.
* Separately checks condition of guns.
* Removal of short and leakage be-

tween electrodes.
* Checks heater warm-up characteris-

tics.
* Rejuvenation of low emission

cathodes with automatic timing.
* Super rejuvenation with manual con-

trol.
* Complete with tube base adaptors.
Size: H 230mm W 330mm D 120mm.
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PRICE E145 +£21.75 VAT

THE VERY LATEST SC110 LOW POWER,
FULLY PORTABLE OSCILLOSCOPE.

The new Thandar SC1 10 represents a break -through in oscilloscope
development. The SC110 is LESS THAN TWO INCHES thick and
weighs under two pounds, yet retains the standard features and
controls of a bench oscilloscope. RTS IN A BRIEFCASE
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1980 GOLD MEDAL winner of the B.R.N.O. EXHIBITION, the largest Trade
Fair held in Eastern Europe.

Full Sized Performance
10 MHz bandwidth 10 mV per division sensitivity.

Full trigger facilities are provided including TV frame, or TV filtering.
Runs on 4 to 10V DC via disposable batteries, re -chargeable cells, or AC
adaptor
Size 255mm . 148mm . 50mm.

'Scope 139.00 + f20.85 V.A.T.
Carry Case £7.70 + £1.16 V.A.T.
. 1 Probe £7.00 + £1.05 V.A.T.BRITISHULLYx 10 Probe £8.00 + £1.20 V.A.T.MADEGUARANTEED

,, 1/ K 10 Switched Probe £9.50 + £1.42 V.A.T.
Rechargeable Batteries £7.50 + £1.30 V.A.T.

AC Adaptor £4.95 + f0.74 VAT.
(Overseas purchasers please state voltage.)

LEADER HIGH VOLTAGE
METER E HT PROBE

Measures up to
40 K.V. D.C. with

SAFETY
BUILT

IN
PRICE METER
£18

 C2.70
VAT 7, -,...........

--...,

41.50 AVAILABLE
Analogue Multimeters
Digital Multimeters
Oscilloscopes
Signal Generators
Digital Frequency Meters
Pattern Generators
CRT Tester/Rejuvenator
T.V. Field Strength Meter
LARGE 25p S.A.E.
FOR COMPLETE LIST.

U.K. Post Paid. Export orders welcome, please deduct V.A.T. and include an
additional f5.00 for Overseas carriage. Mail Order only. Callers by appoint-
ment. Barclaycard/Access orders welcome, or Cheque, Bank Draft etc., with
order please. Large S.A.E. for technical leaflets of complete range.

Delivery normally within 7 days.

B. K. ELECTRONICS, Dept. 'T',
37 Whitehouse Meadows, Eastwood,

Leigh -on -Sea, Essex SS9 5TY.
Tel: 527572.

UK& iin.0
Me...1

(0702)

coLouRo
Romo

F moti. Pc2
ROP's

1000s OF USED
TVs FROM £

AT MT V
A 

Starting your own TV rental company? Or in
business already? Either way, MN can offer you a great
commercial break

Because we're the biggest name in used TVs.
And give you only the best.

With over 8000 sets in our computerised
warehouse we can offer a continuous supply of top
name, quality sets. Serviced or unserviced.

Also available:
 Full range of stands. Tested tubes.

 Untested panels. OTV aerials.
 Quantity discount.

Contact: Derek Harbone
(0562) 743735

All offers subject to availability at time of order

MW
MIDLAND TV TRADE
SERVICES
Campion House Franchise St
Kidderminster,
Worcestershire
DY11 6RE

COLOUR 'Ms
Prices
From: 2.50+ VAT

GUARANTEED COMPLETE  GOOD CABINETS
SPARES AVAILABLE

PYE CT 205/CT 200 BUSH A823 TH 3500/8500 PHIL G8
DECCA BRAD ITT CVC5 JAP GRUNDIG

D 6'S ELECTRONICS
656 WIMBORNE RD, BOURNEMOUTH.

TEL: 0202 522592

APOLLO
HIGH TEMPERATURE PUMPED COLOUR TUBES
Fast Mail Order service to any part ae. Delivery 2-3 days.

Just phone for a quotation. Delivery Manchester area free same
day. Two year guarantee. Fitting while you wait or in your home £20
extra. Also PIL types & Toshiba.
'8" A47 - 342 x 343 x £37.00
19" A49 - 120x/192x £37.00
20" A51 - 220x/110x £38.00
22" A56 -120x/123x/140x £38.00
25" A63 - 120x £39.00
26x A66 - 120 xA67 - 120x/140x/150 £39.00
GB transistorised colour TVs Ready Serviced and Polished for
resale £89 Inc. delivery.
Philips 1500/01 Video Long Play Kits £99.

061 799 0854 24 hour answering service.
43 Clarke Cres, Little Helton,

Nr. Manchester M28 8XM.
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TV LINE OUTPUT TRANSFORMERS
(Prices include VAT at 15%)

Discount to Trade Post and Pack ng 85p Goods sent by return post

RANK BUSH MURPHY
Z146 A640 dual std mono 9.48

Bush A792, A793 single std mono9.48
A774 single std mono 9.48
A816 solid state mono 10.43
Z712 T16a T16b mono portable 10.43

A823 A823b A823av colour 11.98
Z179 Z722 series colour 12.00
Z718 18" series 14.00
Z718 20" 22" 26" series 14.00
T20a T22 series colour 12.00

DECCA
MS1700 2001 2020 2401 mono 9.26

MS2404 2420 2424 mono 9.26

1210 1211 1511 portable 11.09

GYPSY portable 10.24

CS1730 1733 colour 10.00
CS1830 1835 colour 10.00

'30' series BRADFORD colour 10.00

80 series colour 10.00
100 series colour 10.00

-

PHILIPS
170 series dual std mono 9.20

210 300 series mono 9.20
320 series solid state mono 10.00

G6 single std colour 19.88

G89 series colour 10.35

G series colour 10.35
G11 series colour 11.36

G.E.C.
2000 to 2064 dual std mono 9.50
2047 to 2105 3112 to 3135 9.50

"GAIETY" FINELINE 9.50
2114 portable mono 9.50
3133 3135 M1501H portable mono 9.50
DUAL STD hybrid colour 11.59

SINGLE STD hybrid colour 11.59
SINGLE STD solid state 90°
or 110° 10.00

KB -ITT
VC200 VC205 VC207 mono 9.20

VC300 VC301 VC302 portable 9.20

CVC1 CVC2 colour 10.35
CVC5 CVC7 CVC8 CVC9 colour 10.35

CVC20 series colour 10.74
CVC30 CVC32 series colour 10.00

CVC40 series 15.90

FERGUSON HMV MARCONI
1590 1591 1592 1593 mono 9.50
1612 1613 1712 mono 9.50
1690 1691 mono 10.00
1600 1615 series mono 12.00

3000 3500 EHT or SCAN 9.15

If the Transformer you require is not listed please phone.

Tidman Mail Order Ltd.,
236 Sandycombe Road,

Richmond, Surrey.
Approx. 1 mile from Kew Bridge.

Phone: 01-948 3702
Mon -Fri 9 am to 12.30 pm.

1.30 to 4.30 pm.
Sat 10 am to 12 pm.

Hamond Components
(Midland) Ltd.,

416 Moseley Road,
Birmingham B12 9AX.
Phone: 021-440 6144.

Mon -Fri 9 am to 1 pm.

2 pm to 5.30 pm.

MANTEL
Manchester Number One
source in ex -rental T/Vs.

All sets guaranteed complete.
PYE

PHILIPS
BUSH

DECCA
ITT

THORN
JAP
GEC

GRUNDIG

FROM £10
Callers welcome. Telephone 061 861 8501

419 Barlow Moor Road, Chorlton,
Manchester 21 2ER.

Technical
Training in
Television,
Radio and
Electronics
ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
field of electronics -now it can be your turn.
Whether you are a newcomer to the field or already
working in the industry, ICS can provide you with
the specialised training so essential to success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful is the key to our outstanding record in
the technical training field. You study at the time
and pace that suits you best and in your own
home. In the words of one of our many successful
students: "Since starting my course, my salary has
trebled and I am expecting a further increase when
my course is completed".

CITY AND GUILDS CERTIFICATES
Excellent job prospects await those who hold one
of these recognised certificates. ICS can coach
you for:
Basic Electronic Engineering (CEtG/ICS)
Radio Amateurs
CERTIFICATE COURSES
TV Et Audio Servicing
TV, Radio and Audio Engineering
Radio Et Amplifier Construction
Electronic Engineering*
Computer Electronics*
Industrial Electronics*
Radio Frequency Electronics*
Introduction to Microprocessing*
Electrical Engineering*
Electrical Contracting Et Installation
'Qualify for IET Associate Membership

CACC ICS
Di'. Nor:,lrla, Edo, drbr1

Approved by CACC Crrbyrraty, Member of ABCC

POST OR PHONE TODAY FOR FREE BOOKLET
Please send roe your FREE School of Eier trorfly.s Prospectbs

Subject of Interest

Name

Address

ICS
Post to Dept 285W

L,ICS School of Electronics 012114 [2.2 9911
160 Stewarts Road A, Hocr,
London SW8 4UJ

I IMO ME IN 11.1 ME
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TRANSISTORS, ETC.

Type Price l£1 Type Price Type Price I f I Type Price (C) Type Price (C)
AC107. 0.48 AU103 2.40 BC192 0.66 BC377 0.29 0234 0.68
AC117 0.38 AU107 2.75 BC204 0.39 BC394 0.39 80235 0.63
AC126 0.36 AU110 280 BC205 0.39 BC440 0.52 80236 0.63
AC127 0.54 AU113 2.60 BC206 0.37 BC44I 0.59 BD237 0.68
AC128 0.46 BC107 0.16 BC207* 0.39 BC461 0.78 BD238 0.68
AC128K 0.55 BC108. 0.15 BC208. 0.37 130477 0.30 8D253 1.58
AC141 0.65 BC109 0.16 BC209 0.39 BC478 0.25 60410 1.65
AC14I K 0.70 BC113 0.22 BC211. 0.36 BC479 0.33 FID433 0.65
AC142 0.60 BC114 0.22 BC212 0.17 BC547. 0.13 BD435 0.70
AC142K 0.65 BC115 0.24 EIC2121. 0.17 BC548. 0.13 BD436 0.71
AC151 0.31 BCI 16. 0.25 13C213* 0.16 BC549. 0.15 BD437 0.74
ACI 52 0.36 BCI 17 0.30 8C2131. 0.16 BC550 0.24 80438 0.75
AC153 0.42 BC118 0.24 9C214 0.18 BC556 0.23 80519 0.88
AC153K 0.52 8C119 0.34 8C214L 0.18 BC557* 0.16 BD520 0.88
AC154 0.41 BC125 0.30 BC225 0.42 BC558. 0.16 BD599 0.87
AC176 0.45 BC126 0.30 BC237. 0.16 BC559. 0.17 BD600 1.23
AC178 0.51 BC132 0.20 BC238. 0.15 BCY10 0.30 BD663BR 0.86
AC179 0.55 BC134 0.22 8C239* 0.22 6CY30A 1.06 BDX18 1.55
AC187 0.56 BC135 0.21 BC251* 0.25 BCY32A 1.19 BDX32 2.95
AC187K 0.65 8C136 0.22 BC252. 0.26 BCY344 1.02 BDY16A 0.63
AC188 0.52 BC137 0.30 BC253. 0.38 BCY72 0.27 BDY18 1.55
ACIBBK 0.61 BC138 0.35 BC261A 0.28 130115 1.38 BDY20 2.29
AC193K 0.70 BC140 0.36 BC262A 0.28 BD123 1.50 BDY38 1.38
AC194K 0.74 8C141 0.44 EIC263* 0.26 BD124 1.85 BF115 0.48
ACY17 1.20 8C142 0.36 BC267 0.20 BD130Y 1.56 BF117 0.45
ACY19 0.95 BCI 43 0.38 BC268. 0.28 BD131 0.58 BF120 0.55
ACY28 0.98 BC147. 0.12 BC286 0.40 8D132 0.68 BFI21 0.85
ACY39 2.02 BC148* 0.12 BC287 0.49 6D133 0.70 BF123 0.48
ADI40 1.79 BC149. 0.13 BC291 0.27 80135 0.37 BF125 0.55
AD142 1.90 BC152 0.42 BC294 0.37 8D136 0.38 BF127 0.51
AD143 1.78 BCI53 0.38 BC297 0.36 80137 0.40 BF137F 0.78
AD149 1.42 BC154 0.41 5C300 ' 0.62 80138 0.42 BF152 0.19
AD161 0.66 BC157. 0.13 BC301 0.38 BD139 0.46 BFI58 0.25
AD161/162 1.22 BC158 0.12 BC302 0.86 BD140 0.50 BF159 0.27
A0162 0.71 BC159* 0.14 BC303 0.64 BD144 2.24 BF160 0.20
AF114 1.32 BCI 60 0.52 BC304 0.44 BD145 0.75 BF161 0.84
AF115 1.26 BC161 0.58 BC307 0.17 BD150A. 0.51 BF163 0.65
AF116 1.28 BC167E1 0.15 BC308 0.14 BD155 0.90 BF164 0.95
AF117 1.32 BC168B 0.14 BC309 0.18 BD157 0.51 BF166 0.50
AF118 0.98 BC169C 0.15 BC317. 0.15 BD158 0.75 BF167 0.38
AF121 088 BC170° 0.15 BC318. 0.15 BDI 59 0.68 BF173 0.35
AF124 0.38 BC171. 0.15 BC319. 0.19 BD160 2.69 BF177 0.36
AFI 25 0.38 8C172* 0.14 8C320 0.17 8D163 0.67 BF178 0.46
AF126 0.36 BC173. 0.22 BC321A&8 0.18 BD165 0.66 BFI79 0.58
AF127 0.86 BC174A & B BC322 0.28 8D166 0.88 BF180 0.53
AF139 0.68 0.26 5C323 1.15 80175 0.90 BF181 0.53
AF147 0.52 BC176 0.22 8C327 0.16 BD177 0.58 BF182 0.44
AF149 0.45 BC177. 0.20 8C328 0.18 BDI 78 0.92 BF183 0.52
AF178 1.35 8C178. 0.22 8C337 0.17 BD181 1.94 BF184 0.44
AF179 1.36 BC179 0.28 BC338 0.17 BDI 82 2.10 BF185 0.42
AFI80 1.35 BC182. 0.15 BC340 0.19 BD183 1.34 BFI86 0.42
AF181 1.33 BC182L. 0.15 8C347. 0.17 BD154 2.30 BF194. 0.14
AF186 1.48 BC183 0.14 8C348A & B EI0187 1.20 I3F195* 0.13
AF202 0.27 BC183L 0.14 0.17 BD188 1.26 BF196 0.14
AF239 0.73 8C184. 0.15 BC349B 0.17 130189 0.71 BF197 0.15
AF240 1.40 BC184L 0.15 5C350. 0.24 80222 0.91 BF198 0.29
AF279S 0.91 BC185 0.36 BC351. 0.22 BD225 0.91 BF199 0.29
AL100 1.30 BC186 0.25 BC352A 0.24 8D232 0.91 BF200 0.26
AL103 1.58 BC187 0.27 BC360 0.59 80233 0.82 lifF218 0.42

Al ernative gain versions available on items marked*.

UNEAR IC's Type Price (£) Type Price (C) DIODES Type Price lel
Type Price(C)
BRC1330 0.93
CA8100M 2.44
CA3005 1.85
CA3012 1.46

SN76003N 3.32
SN76013N 2.52
SN76023N 3.02
SN76023ND 2.82
SN76033N 3.32

TBA240A 3.98
TBA28 I 2.07
TBA395. 2.58
TBA396 2.40
TBA400 2.20

Type Price (£)
AA113 0.17
AAI 19 0.21
AA129 0.28
AA143 0.18

BY114 0.60
BY118 1.10
BY126 0.20
BY127 0.21
BY133 0.35

CA3014 2.23 SN76023ND 1.40 TBA4800 1.84 AAY30 0.28 BY140 1.40
CA3018 0.71 SN76033N 2.20 TBA500* 2.21 AAZ13 0.42 BY164 0.75
CA3020 1.89 SN76110N 1.20 TBA510. 2.21 AAZ15 0.35 BY176 2.80
CA3028A 0.80 SN76115N 1.62 TBA520* 2.98 AAZ17 0.28 BY179 0.83
CA3028B 1.09 SN76116N 1.78 TBA530P 2.24 AY102 3.85 BY182 1.14
CA3045 3.75 SN76131N 2.10 TBA540 2.88 BA100 0.24 BY184 0.44
CA3048 0.70 SN76226N 2.60 TBA550. 3.13 BA102 0.36 BY189 5.30
CA3065 1.74 SN70227N 1.61 TBA560C 3.18 BA104 0.19 BY190 4.90
CA3068 1.90 SN76228N 1.80 T8A570. 1.29 BA110 0.80 BY206 0.26
CA31305 1.57 SN76502N 1.92 TBA611B 2.68 BA111 0.70 BY238 0.26
FCH161 2.40 SN76530P 0.97 TBA641 4.55 BA115 0.17 BYX10 0.30
FCJ101 3.32 SN76533N 1.36 TBA641Al2 4.55 BA118 0.56 BYX38/600 0.70
LM309K 1.98 SN78544N 1.85 TBA6418X1 4.60 BA121 0.85 BYX70/500 0.53
LM380N-14 1.85 SN78546N 1.85 TBA651 2.42 64129 0.45 ITT44 0.08
LM1303N 1.03 SN76570N 1.81 T8A673 2.31 BA145 0.19 ITT210 0.63
MC1307P 1.82 SN78620AN TBA700. 2.50 BA148 0.19 177827 0.80
MC1310P 1.84 0.99 TBA720AQ 2.38 BA154 0.06 MCR101 0.48
MC1312P 2.34 SN76650N 1.48 T8A720Q 2.38 BA155 0.17 MR854 1.10
MC1327P 1.86 SN76660N 0.64 TBA750 2.18 BA156 0.12 OAS 0.88
MC1330P 0.83 SN76666N 0.96 TBA800 2.05 BA157 0.26 0A10 0.58
MC1350P 1.22 TA7073P 3.51 TBA81OAS 2.00 13A158 0.28 0A47 0.20
MC135IP 1.42 TAA263 2.20 TBA920 2.80 BA159 0.40 0A81 0.19
MC1352P 1.42 TAA300 3.8F TBA940 3.52 BA164 0.14 0A90 0.13
MCI 357P 2.92 TAA320 1.10 TBA950 2.08 BA182 0.27 0A91 0.15
MC1358P 2.30 TAA350A 2.48 TBA990. 2.90 BA201 0.13 0A95 0.20
MC1458G 1.43 TAA370A 3.18 TCA270A. 3.55 BA202 0.14 0A200 0.13
MC1496L 1.15 TAA435 1.70 TCA280A 1.43 BA203 0.14 0A202 0.13
MC3051P 0.58 TAA450 3.39 TCA290A 3.46 BA2I6 0.08 0A210 0.89
MFC,400B 0.86 TAA521 1.10 TCA420A 2.10 BA2I9 0.11 TIL209 0.14
MFC4060A 0.98 TAA522 2.09 TCA440 1.67 BA243 0.45 TIL211 0.18
MFC6040 1.11 TAA550 0.36 TCA640 4.26 BA317 0.06 TV20 2.25
MIC1P 1.10 TAA560 1.93 TCA650 4.26 BA318 0.07 N914 0.06
ML231 3.57 TAA570 2.20 TCA660 4.26 BAV10 0.10 N916 0.08
M1232 3.67 TAA611A 1.67 TCA730 4.10 BAV21 0.18 N4001 0.06
NE555 0.72 TAA611B 1.89 TCA740 4.04 BAW62 0.06 N4002 0.07
NE556 1.34 TAA621 AXI 4.75 TCA750 2.53 BAX13 0.07 N4003 0.08
NE566 1.95
SAA1024

TAA6300 3.91
TAA63OS 4.18

TCA760 1.52
TCA820 3.29

BAX16 0.10 N4004 0.08
5.70

SAA1025 10.35 TAA6614 2.39 TDA440 4.16 BAXI 7 0.19
BAY72 0.16

N4005 0.09
N4006 0.10

SAS560A 2.01 TAA66113 1.75 TDA1003 1.88 8B1048 0.52 N4007 0.12
SAS570 2.01
SC9503P 1.40
SC9504P 1.38
SL414A 1.91
SL432A 2.62
SL450 5.10

TAA700 2.80
TAA840 3.38
TAA861A 0.95
TAA930A 1.43
TAA93013 1.43
TAA960 3.20

TDA1004 3.85
TDA1005 3.04
TDAI 022 6.89
TDA1024 0.97
TDA1034 2.98
TDA2610 286

8810513 0.33
88105G 0.30
88100 0.40
BY100 0.35
BY103 0.35

N5400 0.15
N5401 0.17
N5402 0.20
5920 0.09
S921 0.11

ZENER DIODESSL9018 4.75 TAA970 2.81 TDA2640 2.86
S19175 5.60 TAD100 2.66 ZN414 1.45 400mW plastic 3.0-75V 14p each
SL918A 5.95 1/1.3W plastic 3.3-200V 18p each
SN72440N 2.21 TBA120A 0.90 1.5W flange 4.7-75V £1.28 each
SN76001N 1.67 TBA I 20S 0.99  Indicates 2.5W plastic 7.5-75V 67p each
SN76003N 2.20 TBA120SA 1.02 version is also 20W stud 7.5-75V E1.31 each

TBA23 1 1.12 available. 75W stud 7.5-75V £7.95 each

Type Price (r)
BF222 0.51
BF224 & J 0.22
13E240 0.32
BF241 0.31
8F244* 0.51
8F245. 0.43
BF254 0.48
BF255 0.58
8F256L. 0.49
BF257 0.44
BF258 0.52
BF259 0.54
BF262 0.73
BF263 0.88
BF270 0.47
BF271 0.42
BF272A 0.80
BF273 0.33
BF274 0.34
BF336 0.63
BF337 0.65
BF338 0.68
BF355 0.72
BF362 0.49
BF363 0.49
BF367 0.29
BF451 0.43
BF457 0.46
BF458 0.49
BF459 0.52
BF594 0.16
BF596 0.17
BF597 0.27
BFR39, 0.30
BFR40 0.29
BFR41 0.30
BFR50 0.29
BFR52 0.33
BFR61 0.29
101162 0.28
BFR79 0.30
BFR80 0.29
BFR81 0.30
BFR88 0.42
BFT41 0.48
BFT43 0.55
BFW11 1.02
BFW 30 2.58
BFW59 0.19
BFVV60 0.20
BFW9O 1.65
BFX29 0.38
BFX84 0.42
BFY50 0.38
BFY51 0.37
BFY52 0.36
BFY53 0.36
BFY90 1.98
BPX25 1.62

Type Price(f) Type Price f) Type Price l£) Type Price (f1
BPX29 1.82 MPSUO5 0.66 ZTX500 0.18 2N3819 0.47
BR101 0.53 MPSUO6 0.76 ZTX502 0.22 2N3820 0.72
8R103 0.84 MPSU55 1.26 ZTX504 0.28 2N3866 1.08
BR303 1.06 MPSU56 1.32 2N404 1.30 2N3904 0.20
BRC4443 1.76 MPSU60 0.82 2N696 0.46 2N3905 0.20
BRY39 0.60 MPU131 0.59 2N697 0.48 2N3906 0.20
BRY56 0.44 0C26 1.90 2N706A 0.33 2N4036 0.94
BSS27 0.92 0C28 1.49 2N708 0.29 2N4123 0.17
BT106 1.50 0C29 1.60 2N914 0.32 2N4124 0.17
BT109 1.99 0C35 1.25 2N916 0.46 2N4126 0.17
5T116 1.45 0C36 1.25 2N918 0.54 2N4236 2.20
BT119 5.18 0C42 0.90 2N930 0.29 2N4289 0.32
BU102 3.35 0C44 0.68 2N1164 10.29 2N4292 0.32
BU105 1.80 0C45 0.63 2N1304 1.40 2N4416 0.85
5U105/02 1.95 0070 0.65 2N1305 1.29 2N4444 1.90
BUI 08 2.98 0071 0.73 2N1306 1.49 2N492I 0.80
BU126 2.91 0072 0.73 2N1307 1.32 2N5042 1.66
BU204 2.50 0081 0.83 2N1308 1.53 2N5060 0.28
BU205 2.68 OC81D 0.95 2N1711 0.47 2N5061 0.30
BU206 2.59 0C139 1.30 2N1893 0.52 2N5064 0.63
BU208 2.75 0C140 1.36 2N2102 0.71 2N5086 0.49
BU407 1.38 OC170 0.80 2N2217 0.65 2N5087 0.50
8UY77 2.50 0C171 0.82 2N2218 0.38 2N5208 0.69
C106D 0.80 0C200 3.90 2N2219 0.42 2N5294 0.66
C106F 0.43 OC201 3.96 2N2221A 0.26 2N5296 0.68
C111E 0.46 OC202 2.40 2N2222A 0.41 2N5298 0.71
040N1 0.64 0C205 3.96 2N2389A 0.40 2N5322 1.18
E300 0.42 OCP71 1.98 2N2401 0.80 2N5449 0.18
E1222 0.47 ON236A 0.94 2N2484 0.35 2N5457 0.46
E5024 0.19 820086 2.72 2N2570 0.74 2N5458 0.40
GET872 0.46 R20108 2.79 2N2646 0.82 2N5459 0.58
ME0402 0.18 R2322 0.75 2N2784 1.15 2N5494 0.85
MF0404/02 0.18 R2323 0.85 2N2869 2.08 2N5496 1.05
ME6001 0.18 ST2110 0.49 2N2894 0.45 2N6027 0.55
ME6002 0.18 ST6120 0.48 2N2904. 0.40 2N6107 0.71
MJ2955 1.30 TIC44 0.25 2N2905* 0.39 2N6122 0.60
MJ3000 1.58 TIC46 0.35 2N2908* 0.36 2N6I78 1.07
MJE340 0.68 TIC47 0.46 2N29260 0.15 2N8180 1.39
MJE341 0.72 TIP29A 0.47 2N29260 0.14 2N6211 2.74
MJE370 0.74 TIP30A 0.50 2N2928V 0.14 2513337BP 4.28
MJE371 0.79 TIP31A 0.51 2N2955 1.12 2SC468C 0.78
MJE520 0.85 TIP31C 0.67 2N3053 0.48 2SC643A 2.25
MJE521 0.95 TIP32A 0.56 2N3054 0.88 2SC930D 1.50
MJE2955 1.20 TIP32C 0.72 2N3055 0.72 2SC1081 1.45
MJE3000 1.95 TIP33A 0.77 2N3250, 0.52 2SC1172Y 3.55
MJE3055 1.22 TIP34A 0.84 2N3254 0.68 250234 1.48
MPF102 0.40 TIP41A 0.72 2N3391A 0.38 3N128 1.60
MPS3702 0.33 TIP42A 0.80 2N3633 0.60 40250 0.98
MPS3705 0.30 TIP2955 0.77 2N3703 0.17 40251 1.14
MPS6521 0.36 TIP3055 0.58 2N3704 0.19 40327 0.67
MPS6523 0.36 TIS43 0.44 2N3705 0.17 40361 0.48
MPS6566 0.44 TIS73 1.36 2N3706 0.16 40362 0.50
MPSA05 0.30 TIS90 0.23 2N3707 0.18 40410 0.94
MPSA06 0.32 TIS91 0.28 2N3708 0.17 40429 0.88
MPSA55 0.43 ZTX108 0.14 2N3715 1.70 40530 0.79
MPSA56 0.45 ZTX109 0.16 2N3771 2.09 40595 1.99
MPSA93 0.56 ZTX213 0.2 2N3772 2.08 40603 1.13
MPSLO1 0.33 ZTX300 0.18 2N3773 2.90 40636 1.28
MPSUO1 0.81 ZTX304 0.26 2N3794 0.40 40654 0.89

For matched pairs add 20p per pair.

VDR's, etc.
Type Price (£1
E29522

/01
/02

E298CD
/A258

E298ED
/A258
/A260
/A262
/A265
/P268

E298ZZ
/05 0.25
/06 0.22

E299DO/P116-
P354 a110.23

E299DH
/P230 0.72

R53 1.75
VA1015 0.94
VA1026 0.79
VA I 033/34/38/

39/40/53
0110.20

VA1055s/56s/
66s/67s

all 0.23
VA1074 0.20
VAI 077 0.31
VA1091 0.29
VA1096/97/98

all 0.20
VA1103 0.32
VA1104 0.66
VAI108/09/10/

11/12 al10.24
VA8650 1.20
2322 554

02221 0.59
2322 662

98003 0.88

0.28
0.28

0.25

0.22
0.22
0.22
0.22
0.22

PFL200
PL36
PL81
PL84
PL504
^1508
PL509
PL5I9 4.75
PL802 5.60
PY81/P810 0.60

VALVES
Type Price (£)
DY86/87 0.75
DY802 0.75
ECC81 0.78
ECC82 0.96
ECC83 0.78
ECH81 0.83
ECL80 082
EF80 0.60
EF183 0.76
EF184 0.75
EH90 0.94
EL34 3.08
EY51 1.20
EY86/87 0.67
PCCE' 0.61
PCC85 0.79
PCC89 0.74
PCCI89 0.94
PCF80 1.20
PCF86 0.87
PCF200 2.32
PCF801 0.74
PCF802 1.20
PCF805 3.37
PCF808 3.80
PCL82 0.93
PCL83 5.25
PCL84 0.65
PCL86 1.27
PCL805/85 1.00

3.76
1.40
1.20
0.94
0.79
1.50
1.85
4.75

RESISTORS
cre., Ma i%) 10 of one

fu value

Mhos of  minimum of
rdou off.), roam

50p0 100oC 500pc
1W 5.80-330401E121 3p 25p alp CIA* MAO
1,W 100-10M018241 3p 25p 660 £1.40 61.40
1W 100-10M018121 5p 46p £1.96 13.40 £15.26

2W 100-10M0(86) 90 Hip [3.60 £26.60

Wire...wand 15%1
29W0.220-2700 tap
4W 1.00-1040 22p
7W 0.680-2240 24o

11W 1.00-2240 28p
17W 1.00-2240 33p
Vertical mounting pillars 3p

Presets 0)
0 1W (Vertical and Horizontal)
100. 220. 4700, 1, 2 2. 4 7. 10.22,
47, 100.220, 47060. 1,2 5, 5M0

all 14p each
02W (Vertical and Horizontal)
',aloes.° 1W all 14p risk

FUSES (all packs of 10)
20mm lime Delay (SEAS)
40mA £3.68
50, 63mA £2.55
100mA 0.88
160, 200, 250mA £1.44
315. 500. 800mA, 1, 1.25,
1.6, 2, 2.5, 3.15. 5A

all £1.19

20mm quick -blow (BEAR)
100mA 68p
200, 250, 315, 500, 630,
800mA, 1, 1.25, 1.6,2,2.5,
3.15, 5A all 56p
2A circuit breakers

metal 01.52
plastic £1.48

LABG EAR (Details of full range on request)

TELETEXT ADAPTOR 7066. An amazing box which
can be used with any UHF Receiver. 0223 v E2.25 P&P

VAT. - ask us for a fully descriptive brochure.
VIEWDATA ADAPTOR 7050. Prices and details on
request.

BRIDGES
Rating Price IC) Rating Price ICI
11A 50V 0.27 2A 100V 0.36

100V 0.28 200V 0.40
200V 0.32 400V 0.47
400V 0.40 600V 0.53
600V 0.50 800V 0.60
800V 0.58 1000V 0 87

3A 100V 0.52 6A 100V 0.66
200V 0.55 200V 0.68
400V 0.61 4DOV 0.74
600V 0.67 600V 0.80
800V 0.80 800V 0.86

1000V 1.20 1000V 0.95
10A and 25A ranges also stocked.

CAPACITORS
kletallised Paw
2n2F 1500V DC
2n2F 600V AC
3n6F 1700V DC
4n7F 1500V DC
lOnF 1000V DC

60p
24p
60p
60p
22p

10nF 500V AC
15nF 300V AC
22nF 300V AC

100nF 1000V DC
470nF 1000V DC

806
30p
32p
46p
60p

H.V. Disc Ceramic (t) SPECIAL OFFER
1kV 1.5nF 18p 2 pin European battery
3kV 1.5nF 20p eliminators (fits shaver
8kV 10.22. 47, socket).

82. 100. 120. 240V: 8V. 200mA C1.00
150. 180. 240V: 6V. 400mA
200, 220pF 30p £1.50 each240V:

9V. 150mA
270. 300pF 39p VI .59 10C

I OkV 1 nF e7p Quantity prices avalleote.h

CONVERGENCE
POTENTIOMETERS
5, 7. 10. 15, 20, 50. 100.
200. 5000 t38p each

SPECIAL OFFER
30, 120. 270, 470, all at

20p each

VHF to UHF CONVERTER CM6022/RA. Televerta' for DX-ing or uhf receiver use on relay systems, Eire etc. 1429.75

COLOUR BAR GENERATOR
CM6052/DB. VHF/UHF gives standard 8 band colour bars
o variable tuning front panel on/off switch -s sync trigger

output blank raster . red raster crosshatch greyscale
stepwedge . colour bar . centre cross . dot pattern
centre dot. £243.37

MULTIMETER SPECIAL
Russian type U4324
DC Voltage: 0.6. 1.2. 3. 12. 30, 60. 120,
600,1200.
AC Voltage: 3, 6. 15. 60. 150, 300, 600,
900.
DC Intensity M/A: 0.06, 0.6. 6, 60, 600.
3000.
AC Intensity M/A: 0.3.3,30, 300, 3000.
DC Resistance: 0.2,5,50,500,5000K.
geleveldB, -10 to  12.

Special Price £12. includIng pip and VAT.
P. a P. UK: £0.30 per order. Overseas: At cost.
Please add VAT at 15%.
Delivery by retum of mail on all stock items.
It is only possible to show part of our range here. Our
catalogue (30p refundable) shows Service Aids, 7400
series, CMOS, op amps, SCRs etc., hardware,
capacitors, special TV items and many more transistors,
diodes, and valves.

A/c facilities available

EAST CORNWALL
COMPONENTS
119, HIGH STREET, WEM, 5EN.

TEL. 094 872-510
OFFICE OPEN: 9.00 AM -5.00 PM MON-FRI.

NEW PROPRIETORS: CAPTIME LTD.
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COVER PHOTO
Our thanks to Rediffusion Consumer
Manufacturing Ltd. for the loan of the
Mk. 4 chassis shown on the front cover.
The chassis was photographed from the
front, i.e. you see it from the other side
when looking in the back of a set fitted
with the chassis.

APOLOGIES
A couple of sillies occurred last month.
"Part 1" fell off page 420 and mysteri-
ously appeared on page 402 after pass-
ing for press. Not too serious that. Our
sincere apologies are due to Sendz
Components however, part of whose
advertisement appeared on both page
448 and the cover page iii.

':11[50[1E1Thal
Changing Scene
In the past, the TV servicing industry has tended to be recession proof. After all,
whatever else might happen the nation is not going to stop watching its TV sets, and
someone will be required to attend to them when they go on the blink. The trouble is
that they don't very often nowadays. Not those produced during the past three-four
years anyway. There are still vast quantities of older sets around of course, cooking
away and giving troubles of one sort or another from time to time, so there's still plenty
of work to be done. But not enough.

We have been hearing reports of redundancies from numerous sources recently.
Rental companies that have up-to-date stock for example no longer have the work load
to be able to keep a fair sized service department going - it's been said that as a rough
guide a service engineer must turn over work worth at least three times his salary for it
to be economic to employ him. That implies a substantial work throughput. It's not that
salaries themselves are or ever have been all that good in this business. The ungrateful
public gets the benefit of course - in the form of low-priced goods that seldom require
any servicing. For those in the trade the prospects have for many years been poor: they
are caught between the low profits that price -cutting high street and discount operators
have between them brought about and the technical improvements that have led to the
TV receiver reliability of today.

At this year's RETRA conference John O'Neill, Philips Video's divisional director,
declared "I think we're bloody nuts". This was after his succinct summary of the current
situation: "We all agree that margins in all areas are insufficient. We all agree that the
cost per service call has escalated because of inflation, though the cost per set in use has
dramatically fallen because of quality and reliability. So what do we do about it? We
give even more away to the consumer in the form of extended guarantees!" Competi-
tion may be the life blood of a business economy, but it can have disastrous conse-
quences. One has only to think of recent events in the air travel business - of Laker and
Braniff. The cost of air travel is now rising again. It had to.

In the TV field, the rental concerns have in the past been able to buck economic
trends. Shoppers may stop buying, but the TV hire bill still gets paid. As a result, the TV
rental companies have seldom suffered from cash -flow problems. The situation is no
longer so favourable - for the immediate future anyway. To be able to compete with the
reliable, low-cost sets available from retailers, the renters have had to up -date their
stock. The video explosion has increased rental business considerably, but has involved
a massive investment in VCRs. That investment is going to take some time to pay off.
It's interesting that one of the largest rental businesses, the Electronics Rentals Group
(Visionhire), has recently raised fresh capital in a rather unusual way - by taking over an
investment trust and selling the trust's shares for cash! The aim was to reduce ERG's
bank borrowings from £73m to under £40m. ERG is thinking both of its current affairs
and future needs. By the end of the '80s it considers that the traditional rental outlet will
have become a sort of local video -computer centre, providing video and domestic
computer software and hardware. That could well be, but the point is that it will involve
a great deal of capital expenditure.

Shouldn't all this video equipment mean a steady supply of work for the TV techni-
cian? We've suggested this much before, and certainly TV work is not about to come to
an end. VCRs do not match the reliability of TV sets and require a certain amount of
regular maintenance, while looking farther ahead there will be plenty of installation
work once satellite TV transmissions start. But as a correspondent recently put it, "the
engineers required can be obtained by transferring 'spare' ones from the TV side
without having to employ extra staff'. And trends on the TV side have led to all too
many 'spares'.

The outlook is uncertain, though the employment prospects for those technicians who
can keep up with the advancing technology and handle the growing amount of TV/video
equipment are not too bleak. There are also the smaller operators who manage to make
a living by keeping older sets bought at rock -bottom prices going for as long as possible
- the problem here is the increasing cost of replacement parts for such sets. But the
financial rewards of working in the TV/video servicing industry, never particularly
generous, are unlikely to improve: unfortunately the money just isn't there.

Regarding the state of the trade generally, while 1981 was a very good year in terms
of turnover a dramatic reversal has occurred in more recent months, with stocks rising
to dangerous levels. "Trade", declared RETRA president Michael Peters at the recent
conference, "is bloody awful".
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Servicing Luxor 90° Hybrid CTVs
Part 1

THIS article is based on the ex -rental Rediffusion
RT531/22 series, which is fitted with the Luxor 90°
hybrid colour chassis, though much of the information can
be used for other similar models such as the Luxor 2237.
Note however that Luxor/Skantic also produced a 110°
hybrid colour chassis (see articles in the November/
December 1980 issues of Television) which though super-
ficially similar differs in major respects. The decoder and
luminance/colour-difference output panels used in the
two chassis are almost identical, but the i.f. strips and
timebases are totally different. The PC92 valve in the
110° chassis is the field oscillator, while in this 90° chassis
it's used in the width/e.h.t. stabilisation circuit - some-
thing that can be a bit misleading to say the least!

Large quantities of these well engineered ex -rental sets
have come on to the second-hand set market and repre-
sent excellent value for money. They look reasonably up
to date, and are by and large very reliable. Like all sets
however there are problems and pitfalls for the unwary.

Pre -purchase Examination

Pre -purchase examination is worthwhile of course. If
you can get the back off, do so. It's held by two quick -

coin -slot turnbuttons - a good idea, marred
somewhat by the brittle plastic used in manufacture. As
the back is difficult to secure in any more conventional
way, this is worth checking. Inside, look for completeness
- some sets get robbed. Look for a tiny label bearing the
note "RGB rejuve" or similar attached to the tube's
degaussing shield. This tells you two things. First that the
tube's been boosted and is probably clapped out:
secondly that it's probably the original tube anyway, so if
it's not clapped out it very soon will be. This doesn't mean
that the set's a write off, but since a rebuilt tube repre-
sents a considerable investment careful thought is called
for. If no little label is found the tube is probably a
replacement and the chances are that it will be o.k.

Now look at the tuner - from the front of the set. Are
the buttons in good order, with all the spun aluminium
caps in place? These are not of the same size as used on
other makes, so you'll not find caps to fit. The buttons are
part of an integral and horribly complex band-
switching/tuning head which is a definite weak spot. Tiny
red indicators showing in the long window beside the
buttons indicate the choice of bands: they should all be in
the eleven o'clock position for Bands IV and V or you'll
get no local stations! They are easy to adjust: simply turn
the button in the appropriate direction - any button that
is other than the one depressed. They should all be at
u.h.f. anyway, but anonymous fiddlers lurk behind the
piles of tube cartons and scrap chassis . . .

Cabinet Repairs
Look for feet on the cabinet. If they are missing, check

that the cabinet base isn't broken beyond reasonable
repair. Chipboard is not strong, especially when it has

Tony Thompson

wide cooling slots cut in it. Also inspect the condition of
the veneer, because severe damage will be impossible to
correct (and don't fall for the old tale about covering with
Fablon: it's just not on, especially with these sets). Marks
that have dented but not penetrated the teak may be
removed by steaming with the wife's domestic iron and a
damp cloth (don't have the iron too hot), but you'll have
to be prepared to wire -wool the polyurethane and re-
finish with teak oil. Don't apply more polyurethane: teak
is too greasy to allow proper adhesion of varnish under
domestic conditions, and due to the wood's open grain
the effect will be grotty. Small marks are best filled with
plastic wood and disguised by painting over with model-
ling paint, using a small watercolour brush.

Access
Access is a strong point of these sets. Two latches can

be released to allow the chassis to slide out on metal/plas-
tic runners. At the farthest out position the chassis can be
pivoted to two preset positions, held by a spring -loaded
plunger located near the large mains transformer at the
bottom left. This  gives access to the complete chassis,
which consists of a long horizontal panel carrying the
decoder and the sync/line oscillator/field timebase panels.
The valved luminance/colour-difference panel is hinged
to this, and at each end vertical panels carry at the left the
i.f. and sound circuits and at the right the line output
stage. These last two panels can be hinged outwards after
removing self -tapping screws. The complete front panel,
carrying all the controls and the tuner, can be removed
after pulling off the control knobs and unscrewing two
long securing bolts with knurled ends.

Unlike UK manufactured sets of the same era the
panels are not easily removable, being permanently wired
into the loom. This is only a minor problem in practice.
The convergence panel is removable, but it's unlikely that
you'll need to do this. Note that static convergence is set
by means of three potentiometers in the centre of the
convergence panel instead of the usual magnets on the
convergence yoke. Convergence is usually good though
never perfect, the board giving little trouble. Watch for
the R/G horizontal differential coil however: it's mounted
on the scan coils and tends to get knocked.

Power Supply Circuits
The h.t. supplies are obtained from a bridge rectifier.

This of course means that the chassis is at half mains
potential regardless of the wiring polarity (if it's still the
original Luxor mains lead, black is live). So ensure that
your test equipment isn't earthed - it shouldn't be any-
way.

The power supply circuits are commendably straight-
forward (see Fig. 1), with the discrete diode bridge being
mounted on a small plug-in subpanel for ease of repair.
The bridge is directly across the set side of the mains
switch, protected by a fuse in each arm. Like the other
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Fig. 1: Power supply circuitry used in the Luxor 90° hybrid colour chassis. The 30V bridge rectifier, 24V stabiliser and
associated components are mounted on the audio panel.

fuses in the power supply, these are delay types. After
rectification a series of wirewound resistors with atten-
dant smoothing electrolytic sections provide outputs
between 285V and 190V.

Fault-finding in this area is straightforward: dry -joints
are common, but component failure is quite rare apart
from the electrolytics which are naturally feeling their
age and give rise to a variety of symptoms such as pic-
ture ripple or wide, slow hum bars. Don't try connecting
parallel capacitors: replacement is the only cure. A
faulty bridge rectifier diode can be replaced using the
ubiquitous BY127, though you may consider it prudent
to change the lot. Use the physically large diodes, and
stand them slightly off the panel when soldering.

The heater arrangements are a little unusual. The
PL802 luminance output valve and the field and line
timebase valves are supplied from the mains via the
bridge rectifier which thus acts as a wattless dropper,
reducing the value of the dropper resistor required
(R603). The c.r.t. heaters are fed from a secondary
winding on the mains transformer, the three EF184
colour -difference output valves being series fed by
another secondary winding.

A common problem is sound but no raster -a transis-
tor audio circuit which in my experience is totally reli-
able is used. You'll find the three EF184s lit but the
PL802 dead. Don't assume that the PL802 is to blame -
most likely you'll find that the PY500A boost diode's
heater is open -circuit.

When checking for shorts across the mains input,

remember that the mains transformer's primary winding
will read practically short-circuit - disconnecting it is the
only sure way to check. The mains filter capacitor C609
is mounted on the panel and not across the switch itself.
In the event of no results the switch is not above suspi-
cion: it's a little difficult to replace unless you resort to
subterfuge and fit a rotary type with a suitable knob
(those used on GEC hybrids look reasonable - but only
if you change all the knobs to match!).

The IF Panel
You'll find no i.c.s in the i.f. and decoder depart-

ments. Transistors are used throughout. I.F. troubles
seem to be confined to the two canned coils L222/L223
which form a bandpass circuit between the second and
final i.f. stages. The cans are mounted on a small metal
bracket along the lower inside of the vertical i.f. panel,
connecting with the print lands via small slots cut in the
Paxolin. This is another unit that's prone to physical
damage, giving rise to the symptoms of weak luminance
and noisy or no chroma. If you suspect this, waggle the
cans whilst watching the screen: if the colour or gain
flash up, you've got the culprit.

The only successful repair method is to unsolder the
wires, noting the colours and connections carefully, then
remove the self -tappers holding the bracket. You'll then
be able to resolder the broken joints you'll find. Don't
be tempted to increase the length of the wires materially
to ease reassembly. Oddly, for no good reason that I can
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Fig. 2: The c.r.t biasing network. Note that there are no c.r.t.
cathode drive presets. The 950V and -270V supplies come
from the line output stage.

think of, one of these units was responsible for a low
hum on the sound.

Note that there is always some residual caption buzz
which can be minimized with patience.

The Decoder

The decoder circuits are also reliable, though all the
presets can give trouble, especially the miniature types.
It's best to replace them if in any doubt. The transistors
used in the decoder are as follows:

Q301/2 Chroma amplifiers (BF195 and BF194 respec-
tively)

Q303 Delay line driver (BC147A)
Q304 Gated burst amplifier (BC147B)
Q305 Reference oscillator (BC147A)
Q306 PAL switch driver. Feedback to the burst

detector is taken from the collector of this
transistor, which also provides the reference
feed to the B -Y demodulator (BC107A)

Q307 R -Y detector driver (BF194)
Q308 Colour -killer (BC148C)
Q309 Emitter -follower driving ident stage (BC147A)
Q310 Ident stage (BC147A)
Q311/2 Bistable (BC147B)
Q313 B -Y detector driver (BF194)

Q304 drives a single diode detector (D303) for a.c.c.
and two synchronous detectors for the reference oscil-
lator control loop and colour -killing.

The three EF184 pentodes drive the tube's grids -
they are capacitively coupled with double -diode driven
clamps. The PL802 drives the tube's cathodes via a
simple diode beam limiter (no presets here).

As always, colour fault-finding is simplified if you've a
good scope, though most faults can be dealt with by
thoughtful test meter analysis. In the case of good
monochrome but no colour, override the colour -killer
by connecting test point M309 to chassis. This will prob-
ably produce running colour blinds, and adjustment of
the oscillator coil L311 will then probably restore the
colour. If the colour fails to lock, check the 4.43MHz
crystal by substitution.

A distinct lack of one colour should lead to checks on
the appropriate chroma demodulators and drivers (after
checking the output stages of course), though the cause
of such trouble in the decoder is more likely to be a
stopped bistable, especially if the symptom is of one
colour only being reduced rather than missing. This is a
strange effect: when I've seen it, faces have had green
shadows though the colours in brightly lit areas were
correct. Scope or voltage checks will sort this out.

No chroma whatsoever means a check on the voltages
around the reference oscillator and the chroma channel
generally. Any of the transistors can fail, but don't over-
look those presets!

Video Output Stages
Partial or complete loss of one colour with good

monochrome pictures is more likely to be due to a fault
in the EF184 colour -difference output stages of course.
A quick test here is to touch the upright 10kfl anode
load resistors R406, R422 and R441 - these run warm,
the cool one giving the game away. Swap the valves
around to confirm (it's unlikely to be the resistor itself).
Other faults you may encounter on the valved output
panel include clamping troubles due to diodes
D406/7/8/9/11/12, giving at times an effect like a cur-
tain of light down one side of the picture, or the appear-
ance of severe impurity. Very odd colour effects, look-
ing sometimes like a low -emission tube, can be caused
by the 1.5M0 resistors R501/2/3 going high in value -
they are in series with the tube's first anode presets (see
Fig. 2). The best test is to replace them. The large first
anode presets themselves are not above suspicion.

As always the PL802 runs very warm indeed. Poor
contrast could well be improved by fitting a replacement
valve, but don't throw the old one away: the chassis
doesn't have a lot of gain to spare, and the old valve
might be fine in another set. This valve can also run into
grid current, producing a smeary picture.

We'll deal with the timebases next month.

NEW IBA PUBLICATIONS
Three new titles - "Digital Coding Standards",
"Developments in Radio -frequency Techniques" and
"Standards for Satellite Broadcasting" - have been added
to the IBA's Technical Review series. The books are
intended for those directly involved in broadcasting and
are also available, free of charge, to libraries and educa-
tional centres in the UK and overseas. "Digital Coding
Standards" contains six engineering papers covering the
development and future applications of the latest
component -coded digital video systems. Subjects covered
in the r.f. techniques book include the Sabre adaptive
aerial system, the use of comb filtering to reduce co -
channel interference, a three -channel stereo/surround
sound decoder design, and the effects of synthesizer
phase noise plus the development of spectrally improved
frequency synthesizers.

"Standards for Satellite Broadcasting" contains a
detailed account of the experimental studies carried out
in connection with the OTS satellite over the period
1978-81, including the use of digital transmission tech-
niques. It shows how this work led to the IBA's proposed
MAC system for direct satellite broadcasting. S.H.F.
propagation studies are also described.
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1000's of complete Tv's Tubes & Panels in stock

1. Best possible quality at the
lowest cost.

2. Mixed loads delivered directly
from source to your door at
unbeatable prices.

3. Even greater discounts for
bulk purchases.

Warners Mill, South St. Braintree, Essex. Tel; (0376)43685

110 Shacldewell Rd. London N16. Telephone; 01-249 9265

COLOUR BAR GENERATOR
UHF AERIAL INPUT PATTERN BILLINGTON

GENERATOR

* GREY SCALE VERTICALS *

* WHITE DOT MATRIX *.----.

* HORIZONTALS CROSS HATCH *

* ADD ON PAL COLOUR BARS *

Send SAE for full specifications.
Batteries not included.

VALVES
A selection of new,
valves available.
DY802 £0.72 EY86
Dm £0.60 MS4B
DY87 £0.55 PC900
Ec081 £0.55 PC97

ECC82 £0.66 PCC189

ECC83 £1,10 PCD34

ECC85 £1.40 PCC85
ECH83 £0.96 PCF80
ECHB4 EU' PCF801

EC 80 £0.65 PCF802
EF183 £055 0CF806
EF1

EF384
£0.56 PCF806

7A UN PCF808
EF80 £0.46 PCL82
EH90 £0,63 PC1.83

EL32 E0.94 PCL84
ELM £0.65 PCL85

boxed guaranteed

£0.50 PD500
E5.75 PFL200
30.65 P136
£0.94 PL504
EOM P1508
£0.45 PL563

£0.55 PL519
£0.70 PLB02
E0.92 PL81

E0.72 P82
£1.60 PY500A
E1.30 PY800
£1.63 PY801
£0.74 W729
£2.90 10E18

E0.70 7360
£0.99

YIANTLAVGEESINFDOuRsTRy

Vintage Valves and Components our
speciality. Newsheet published six

£1.10 times per year. 35p for sample.
£1.10 PX4, PX25, DA100 etc usually avail-
£1.05 able, sometimes new.
£1.20
£1.69 Friendly, prompt, expert service.
£4.10
£5.00
f2.50
0.90
E0.60 Industrial valves in
E1.59
EOM k
£0.62

stoc. Please enquire
E1.00 Quantity discounts
£0.613

E5.90 Import- Export
PG6RF Kit £28.75 Built £37.95 ACCESS
C6 Kit £20.75 Built £29.90 ORDERS

EY51 £0.511 PCU36 £0.76

These valves are all new, boxed and guaranteed 90 days from despatch. Usually
Mullard Mazda. Hundreds in inquire.CPG6RF Kit £48.30 Built £72.45 ACCEPTED

Price includes P&P and 15% VAT.
VHF versions available.

Full 12 month guarantee on built units.
Allow up to 28 days for delivery.

MAIL ORDER ONLY FROM

TECHNALOGICS LTD. (Dept TV),
394 SCOTLAND ROAD,

TAYLOR STREET INDUSTRIAL ESTATE,
LIVERPOOL, 5.
051 207 3799

or of other types stock, please

441 reels of high quality electrical solder £4.95 plus 90p
post per reel.

NEW BOXED KT66 by GEC and Gold Lion,
£8.85 INCLUSIVE.
(NO VAT OR POST EXTRA). Guaranteed 90 days.

We wish to purchase new, boxed valves by Mullard, Mazda only.
Particularly PL509. Vintage valves especially PX4, PX25, DA100 etc. are
of special interest to us and acceptable in used condition.
NO VAT OR POST EXTRA ON VALVE ORDERS OVER £10. UNDER £10

PLEASE ADD 50p POST & PACKING.

Minimum order £1.25, CWO please, NO COD.
Same day despatch. No Callers Please. SAE enquiries/valve list.
Billington Valves, 23 Irwin Drive, Horsham, W. Sussex RH12 1NL.
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Interested in Television Servicing?
Try a ZED Pack. Effect Repairs at

Z1 300 mixed + and + watt and minia-
ture resistors £1.95

Z2 150 mixed I and 2 watt resistors £1.95
Z3 300 mixed capacitors, most types

amazing value £3.95
Z4 100 mixed electrolytics £2.20
Z5 100 mixed Polystyrene Capacitors f2.20
Z6 300 mixed Printed Circuit

Components £1.95
Z7 300 mixed Printed Circuit

resistors £1.45
Z8 100 mixed High Wattage Resistors,

wirewounds etc. £2.95
Z9 100 mixed Miniature Ceramic and

Plate caps £1.50
Z 10 25 Assorted Potentiometers £1.50
Z11 25 Assorted Presets, Skeleton etc. £1.00
Z12 20 Assorted VDR's and

Thermistors f 1.20
Z13 I lb Mixed Hardware, Nuts, Bolts,

Selftappers, "P" clips etc. £1.20
Z14 100 mixed New and marked

transistors, all full spec. includes:
PBC108, BC148, BF154, BF274,
BC121L, BC238, BC I84L and/or
Lots of similar types ONLY £4.95

(Z I4A) 200 Transistors as above but
including power types like BD131,
2N3055, AC 128, BFY50 etc. £9.95

Z15 100 Mixed Diodes including:
Zener, Power, Bridge, Signal,
Germanium, Silicon etc. All full
spec.

Z16 20 IN4148 Gen Purpose Diodes
Z17 20 IN4003/10D2
Z18 20 Assorted Zeners.

I watt and 400 mw
ELECTROLYTIC

1pf 63v 20 for C1.00
1pf 350v 10 for f1.00
2.2µf 63v 20 for £1.00
4.7063v 20 for f1.00
4pf 350v* 10 for E1.00
lOpf 400v 8 for £1.00
22pf I6v 20 for 1.00
100uf 25v 20 for f 1.20
160pf 25v* 20 for f 1.50
330µf 25v 10 for £1.00
400pf 40v. 8 for £1.00
470pf 25v 10 for £1.00
470pf 35v 8 for £1.00
1000pf 16v 10 for £1.00
1000pf 25v* 8 for £1.00
1000pf 35v 6 for £1.00
'Axial. All others are Radial.

CAN TYPES
100+200350v £1.00
2000pf 100v £1.00
1000pf 100v 60p
2.200pf 40v 60p
2.200pf 63v 70p
3,500pf 35v 50p
220pf 400v ITT/RBM £1.00
10.000pf 35v 2;"x I i" with
fixing stud and nut. £1.006 for £5.00

TI-IYRISTOR
SS106 (13T106) 63p each
3 for f 1.50, 10 for £4.50

SPECIAL OFFER
Etch Kit with Instructions, 150 sq
ins Paxolin Board, 1 Nylon Etch
Resist Tray, Set of 3 Etch Pens,
Tweezers, Abrasive Cleaner,
Thermometer, llb Ferric
Chloride. ONLY £5.95.

EHT DIODES
Very small. 20kV 2.5ma. 30ma peak

50p ea. 3 for £ 1.00

Z40
Z4I
Z42

£1.50 Z43

TANTALUM
0.15040v 12 for f 1.00
0.22pf 10v 12 for £1.00
0.341140v 12 for £1.00
0.47pf 40v 12 for £1.00

12 for fl.00
2.2µf 40v 12 for £1.00
3.3pf I6v 12 for £1.00
12 of each value E6.00
Pack of 20 Assorted.
our selection £1.20

SPECIAL OFFERS
100 Assorted Polyester Capacitors.
Mullard C296's and others
160v -400v only
100 Assorted Mullard C280's
Cosmetic imperfects etc. £2.00
200 Mullard Miniature
Electrolytics Cosmetic imperfects
etc. £2.00
PACK OF EACH £5.00

TRANSISTORS
BC 154, BC 149, BC 157, BFI95,
BF495, PBCI08, BF393S
12 of one type . £1.00
12 of each E6.00
2N3055H
BDI81
BD I31
BD132

£4.95
1.00

£1.00

60p each
50p each

4 for E1.00
4 for E1.00

CONVERGENCE POTS
515. 1012. 2052, 300, 500, 10011.
2000. IK. 8 of one type f 1,00.8 of
each type £6.00.

Z20 10 Assorted switches including:
Pushbutton, Slide, Multipole,
Miniature etc. Fantastic Value

Z21 100 Assorted Silver Mica caps
Z22 10 Mixed TV convergence Pots
Z23 20 Assorted TV Knobs including:

Push Button, Aluminium and
Control types

Z24 10 Assorted Valve bases
B9A, EHT, etc.

Z25 10 Spark Gaps
Z26 20 Assorted Sync Diode Blocks
Z27 12 Assorted IC Sockets
Z28 20 General Purpose Germanium

Diodes
Z29 20 Assorted Miniature Tantalum

Capacitors. Superb Buy at £1.20
Z30 40 Miniature Terry clips,

ideal for small Tools etc. £1.00
Z31 5 CTV Tube Bases £1.00
Z32 10 EY87/DY87 EHT bases £1.00
Z33 20x PP3 Battery Connectors f 1.00
Z34 6x Miniature "Press to Make"

Switches, Red Knob £1.00
Z35 12 Sub Min S.P.C.O. Slide

Switches £1.00
Z36 12 Min D.P.C.O. Slide Switches £1.00
Z37 8 Standard 2 Pole 3 Pos Switches f 1.00
Z38 4 x HP11 Batt Holders

(2 x 2 Flat type) 4 for £1.00
Z39 3.5mm Jack Sockets, switched,

enclosed Type 8 for £1.00
100 Miniature Reed Switches £2.30
100 Subminiature Reed Switches £4.20
20 Miniature Reed Switches £1.00
12 Subminiature Reed Switches £1.00

£1.20
£2.20
£1.00

£1.20

f1.00
f1.00
£1.00
£1.00

f 1.00

ZENER DIODES
Ov7. 2v7. 4v3. 4v7, 5v6, 6v2, 6v8,
7v5, 27v, 30v. ALL 400mw.
10 of one, value 80p
10 of each £6.60
1.3 watt. I2v, I3v, 18v
10 of one value f 1.00
10 of each £2,50

25 x 1N4002DIODES
10 x SKE 4F2/06

(600v 2a fast switching) f 1.00
12 x BY127 £1.00
10 x BAI58 (600v 400ma) £1.00
IN5402 3a 200v 8 for f1.00
BY142 3a 1,750v 5 for f1.00
6A. 100V. Bridge Recifier.
Very small. 80p ea. 3 for £2.00

I.C.'s
CA270AE E1.00 6 for £5.00
MC I327P E1.00 6 for £5.00
THAS 10P E1.00 6 for £5.00
555 Timer 30p 4 for £1.00

LEDS
3mm Crystal Clear, very pretty.
Red. Green, Yellow.
10 of one colour f 1.00
10 of each £2.50
TIL209 3mm Red 12 for £1.00

5mm Red 10 for £1.00
Red Triangle 8 for £1.00
Green Rectangle 8 for £1.00
Infra Red, LED Transmitter, Til 38.
Hi -Power. SOp each. 3 for E 1.00

THORN SPARES
"3500" Transductor
"3500" Focus Assembly with VDR
"8500" Focus Assembly. Rotary type
"8500" 0022 2000v Line Capacitor
"1590/91" Portable metal boost Diode (W11)
"1500" Bias Caps 160µf 25v
"1500" Jellypot. L.O.P.T. Pinkspot
"900/950" 3 stick triplets
"1600" Dropper 18 + 320 + 70 + 3951
"950" Can. 100 + 300 + 100 + 16uf

£ 1.20, 3 for £3.00
£1,50

£1.50, 3 for £4.00
10 for £1.00
5 for £1.00

20 for t1.50
£3.50

£1.00, 3 for £2.50
3 for f1.50

£1.00

EI.00

Minimum Cost.
Z44 TO3 Mounting kits (BU208) 8 for 60p
Z45 TO220 Mounting kits (TIP33) 10 for 60p
Z46 TO126 Mounting kits (BD131)

12 for 60p
Z47 Pack of each Mounting kit. All

include insulators and washers £1.50
Z48 3a 1000v Diodes (IN5408 type)

8 for £1.00
Z49 Brushed Aluminium Push Button

Knobs, 15mm long x Ilmm Diam.
Fit standard 3+mm square shafts

10 for £1.00
Z50 Chrome finish 10mm x 10mm Diam

as above 10 for £1.00
Z5I Aluminium Finish. Standard Fitting

Slider Knobs. (Decca) 10 for £1.00
Z52 Decca "Bradford" Control Knobs

Black and Chrome. +" Shaft 8 for £1.00
Z53 Tuner P/B Knobs, Black and Chrome.

Fit most small Diam Shafts,
ITT, THORN, GEC etc. 8 for f 1.00

Z54 Spun Aluminium Control Knobs (ITT)
f" Shaft, suitable for most sets
with recessed spindles 8 for £1.00'

Z55 14 Pin DIL I.C. Sockets 12 for f 1.00
Z56 16 Pin Quil I.C. Sockets 12 for £1.00
Z57 16 Pin DIL TO QUIL I.C.

Sockets 10 for £1.00
Z58 22 Pin DIL I.C. Sockets 10 for £1.00
Z59 B9A Valve Bases P.C. Type 20 for £1.00
Z60 0.470+ Watt Emitter Resistors

40 for £1.00
Z61 Chassis Coax. Socket 6 for £1.00
Z62 Chassis 5 Pin Din Socket. 8 for £1.00
Z63 Chassis Din Speaker Socket 8 for £1.00
Z64 1" Jack Socket enclosed. SPNC Switch

Contact 6 for £1.00
Z65 50239 C.B. Chassis Socket 2 for f 1.00

5 for £2.00
Z66 3.5mm Metal Jack Plug 6 for £1.00

MISCELLANEOUS
Line output transformer for RUM 823A £4.25 each, 3 for £10.00
ITT VC200 4P/B Transistor Tuner. Suitable for some Pye
and Philips sets. 3 hole fixing .E2.75 each
Decca Bradford Tuners, 5 button type £3.00 each, 5 for £12.50
Decca Bradford Triplets £3.00 each
UHF Modulator UHF out Video in. Ch. 36.

x 2"x 4" complete with 9 foot coaxial lead and plug.
With connection data £3.00 each, 2 for £5.00
Video Game Boards. All new but incomplete. Hundreds of
useful components. C.M.O.S. IC's. transistors, diodes, sockets,
switches etc. Pack of five assorted boards £2.50
GEC Hybrid 2040 series Focus Assembly with lead and
VDR rod E2.00 each, 3 for £5.00
Convergence Panel for above. Brand new leads and plug. £3.00 each
GEC 2010 Transistor Rotary Tuner with AE. SKT, and
leads £1.95 each, 3 for £5.00
Bush CTV 25 Quadruplet type Q258 equivalent to ITT
TU25 3QK £3.00 each. 2 for £5.00
PYE 697 Line and power Panel, damaged with some
components misting but ideal for spares £2.20 each, 3 for £6.00
Grundig UHF/VHF Varicap Tuner for 1500 GB, 3010 GB

£12.50 each, 3 for £30.00
EHT Lead with Anode cap (CTV) suitable for split Diodes
sets 1m long 60p each, 3 fpr £1.50
EHT Cable 30p per metre, 10 metres £2.50
Anti Corona Caps 3 for E 1.00
4.433 Mhz CTV Crystals £1.00 each, 3 for £2.50
Cassette Mains Leads. 78 with fig 8 plug 60p each, 3 for f 1.50
6 MHZ sound filters, ceramic 3 pin "TAIYO" type 50p each, 3 for £1.00
10.7 MHz Ceramic Filters "Vernitron" FM4 SOp each, 3 for £1.00
PYE CT200 Control Knobs 8 for E1.00
High quality Metal Coax Plug. Grub screw
fixing 5 for L1.00. 100 for E12.50
Cassette/Calc Leads. 2m long. figure 8 skt. to flat pin.
American plug 60p each, 3 for £1.50
3.5mm Jack Plug on 2m of screened lead 3 for DM
T. V. Game Remote Controls. Contains 22k thumbwheel pot
on 2m of screened lead with 3.5mm plug 2 for £1.00
Mains Neons 10 for £1.00
Mini Grundig Motors. Regulated, variable.

9116S:reel Led "Rstors.Vesi
60p each, 3 for f 1.50

2k2
White ceramic, 9 watt. with fusible link.
Phillips G8 Transductor. 11.20 each. 3 for £3.00
Mullard LPI 173, 10 watt.
Amplifier module with circuit diagram.
E.H.T. Discharge probe, with heavily insulated
handle, with lead and chassis connector. 60p each. 3 for 31.30

II for 31.00

£3.50 each. 2 for /6.00

GEMINI ELECTRONIC COMPONENTS
Dept. TV, The Warehouse, Speedwell Street, London S.E.8.

Please quote ZED code where shown. Send cheque* or Postal Order. Add 60p P&P and 15% VAT.
*Schools etc. SEND OFFICIAL ORDER. Allow up to 28 days for delivery.

ZED PACKS now available for CALLERS at 50 Deptford Broadway, London, S.E.8.
Send Large SAE. for list of Quantity, Prices and Clearance Lines etc.
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Letters
CLOCK -TIMER PROJECT

A couple of points gave me trouble with the microcompu-
ter clock -timer project (December 1981 and subsequent
issues). When first switched on the clock functioned satis-
factorily, but when reading switching data from the
memories to find out why this was erratic I found that
they contained rubbish. Whilst investigating with a scope
I noticed that proper operation was obtained with the
probe on the data clock line (pin 11 of IC104). On the
basis that the probe's capacitance is about 30pF, I sol-
dered a 33pF ceramic capacitor between pin 11 and pin
39 (chassis). This appears to give reliable operation.

My second problem was that the Sunday, Monday and
Tuesday LEDs were much dimmer than the rest, while
the respective decimal points came on. I then realised
that this was inevitable, as they are all returned to OV via
Tr110 and the decimal points are multiplexed. The latter
have a forward voltage of only 1.7V, the figure for the
yellow LEDs being 2.2V. A simple cure is to cut the track
to pin 15 of the numerical display device and insert a 4712
resistor. This still leaves the "illegal" decimal points, but
they are somewhat dimmed: the correct decimal point,
having nothing in parallel with it, is then more obvious,
with the day LEDs at full brilliance. If individual displays
(as recommended in the TMS1601 data sheet) had been
used this problem would not have arisen, but I appreciate
that this would have meant a more complex arrangement.
T. C. Churchill,
Lancaster.

EW DIODE MODULATOR
I feel I should point out an error in your April issue: in
the simplified circuit showing the power supply and line
output stage arrangements used in the Rank T20 chassis
(Fig. 2, page 305) the two diodes 5D6/7 are the wrong
way round. These are the EW modulator diodes of
course, and must be the other way round for the circuit to
work.
Jim Rainey,
Bangor, N. Ireland.
Editorial comment. Jim Rainey is quite right. In our haste
we got the diodes round the wrong way and failed to spot
this when checking the drawing. Simple accounts of the

Line 5VT4
drive

36V
0

HT

Pr i .

ose6C14 I

 0091

LOPT

5C8

Trip ter

EHT
overwinding

Sec.

1500T

5011
0.91 Scan

10p secIIcoils

20 rnsec

506/7 conduct --I

vLMJ
5C12
 047

5D6

4,7

EW drive

507

Fig. 1: The Rank T20 chassis' EW diode modulator circuit.

mode of operation of this type of EW diode modulator
circuit are not easy to find, so in penance we offer the
following - the main bits are shown in Fig. 1. There are
two aspects to EW correction. The line scan obviously has
to be modulated at field frequency, but the circuit has to
be arranged so that the e.h.t. remains constant - we don't
want the e.h.t. to vary at 50Hz as well.

Let's consider the forward scan first. The EW drive
consists of a field frequency parabola which is fed to the
junction of the two diodes 5D6/7. 5D7 acts as a clamp,
conducting on the peaks of the negative -going sections of
the parabola (at the centre of the screen). The parabola is
applied to 5L5 via 5C15, varying the impedance in series
with the line scan coils in order to modulate the line scan
as required. The width control (in the EW drive circuit)
sets the mean d.c. level of the parabola.

As an incidental bonus with this type of circuit, when
5D7 conducts 5D6 also conducts, generating a 36V
supply (in this case) across 5C8 - this action also gener-
ates the supply for the EW driver transistor. Note that
when 5D7 conducts 5C15 is connected in series with the
main scan -correction capacitor 5C11. This linearizes the
scan at the centre of the screen, a requirement with the
20AX tube.

Now to the flyback bit. During the flyback, 5D6 and
5D7 are both cut off. This means that 5C12 is connected
between the secondary winding on the line output trans-
former and (via 5C15) 5L5. The effect it has on the tun-
ing of the line output stage and thus the e.h.t. depends on
the pulse voltages developed - if the amplitudes of the
pulses developed across the line output transformer's
secondary winding and 5L5 are the same, 5C12 has no
effect (it's virtually open -circuit). The net result is that the
circuit's LC product and thus the flyback tuning and the
e.h.t. are kept constant. This is a little more complicated
than it might at first seem, since what 5C12 actually does
is to adjust the fifth harmonic tuning of the line output
stage. For those new to line output stage operation, the
amplitude of the flyback pulse fed to the tripler can be
- and is - controlled by adding to it an oscillatory
waveform at the fifth harmonic of the oscillatory fre-
quency of the line flyback pulse.

Other chassis that use the 20AX tube generally employ
a high-level diode modulator circuit - the diodes are con-
nected between the collector of the line output transistor
and chassis. There are differences in the circuit operation,
the main one being that the diodes provide most of the
shunt efficiency diode action, i.e. their conduction contri-
butes to the initial half of the forward scan, before the
line output transistor is driven on to complete the scan.

CORE ADJUSTMENTS
Twiddling transformer cores is generally to be con-
demned - the work of bodgers. A judicious half turn this
way or that can be a different matter however, and may
work wonders where no amount of component changing
will. This can be especially so where there's reason to
suppose that vibration may have shifted a core - or that
an "expert" may have got at it. Unless one's lucky
enough to hit the nail first time, more than one core might
have to be tried. A core that's hard to move should be left
alone or tried last - if you can't move it, vibrations are
unlikely to have done so. In addition the core could
break, making matters worse.

Where no improvement is obtained the core should be
returned to its initial position. It's all too easy to forget
what that was however, especially if one is likely to get
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distracted for some reason or other. The following pro-
cedure helps. Twist a short length of copper wire around
the trimmer to form a pointer about 1cm long. Insert the
tool and when it engages with the core adjust the pointer
so that it just clears the can, marking the position with a
fine -pointed lead pencil. Where there's no can, a piece of
cardboard with a hole in the middle can be fitted to the
former to enable a pointer marking to be made. If more
than one turn has to be tried, write down the direction
and number of turns made.
Victor Rizzo,
Msida, Malta.

JOB SCENE
I sympathize with Mr. Todd (Letters, June) and his back
injury, but would suggest that a more common type of
"back injury" is that caused by the knife a fellow TV

engineer or manager wields. All too many TV types seem
to take glee in outsmarting the next man - they are their
own worst enemies, hence also the reason why trades
unions have never had any success in this field. There are
great tensions of course, what with all the driving, cus-
tomer aggro and overwork, often in poor lighting condi-
tions. The average telly man tends to look ten years older
than he is, and many snuff it in their early fifties.

Can anyone answer this one? Where have all the video
geniuses suddenly come from? Types who could never
repair anything properly are suddenly cast as clever video
men. Could it be that a VCR is easier to fit into the van
than say a 26in. B and 0 CTV?!

Except in tin -pot firms, TV jobs are certainly scarce
here in the N.W. Contractor and video are good buzz-
words just now!
K. Wells, R.T.E.B.,
Liverpool.

Video Synthesizer Review
THE synthesizer under review this month represents a
slight departure from the usual sorts of things that are
featured in our test reports. For a start, I've been trying to
decide whether it's hardware or software. One oft -quoted
definition says that it's hardware if you can kick it. Well,
you could certainly kick this box of tricks, but what you're
actually buying is electronically generated patterns. The
Chromascope C101 video synthesizer is basically an elec-
tronic pattern generator which when connected to a TV
receiver provides random colour patterns. It uses no
tapes or moving parts, a combination of analogue and
digital circuitry being used to produce a PAL -encoded
signal which is modulated on to a u.h.f. carrier at around
channel 38. It's powered from the mains via the 15V a.c.
power unit supplied. The synthesizer will invent and dis-
play its own patterns, or synchronize them with an audio
input via a rear -mounted standard DIN socket. The audio
and r.f. connectors have a loop -through facility so that the
unit can be integrated with other equipment in a domestic
installation without any need to disturb plugs and sockets.
Switching the synthesizer on cuts out the normal TV
signal, injecting the pattern into the aerial socket instead.

There are five rotary controls on the front panel. Four
of these set the "form modification timing" - the rate at

Eugene Trundle
which individual components of the pattern move and
change shape and colour. The fifth, called the sequence
timer, sets the rate at which new basic patterns are
selected. Two press buttons are provided for use in con-
nection with sequence timing: one allows you to freeze or
hold the current pattern, while the second enables you to
step through patterns manually. The patterns generated
contain all combinations of colour, but the display can be
biased towards any colour or combination of colours by
means of three front -panel slider controls - one for each
primary colour. Two further push buttons provide control
over audio synchronization. The unit will accept a wide
range of audio signal amplitudes at its input socket, and
the sound source can be made to modify the pattern form
or select a new pattern on each waveform peak, typically
a drum beat. A colour -bar generator is also incorporated,
mainly for tuning adjustment in the receiver.

The Constituents
The unit is housed in an attractive case with a brushed

aluminium front panel and silver controls. The top and
bottom are made of heavy -gauge aluminium sheet with a
leather -effect finish. All the electrical sockets and con -

The Chromascope C101 video synthesizer.
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Fig. 1: Block diagram of the Chromascope video synthes-
izer.

nections are rear mounted.
Inside I found a huge (40 x 27cm) glass -fibre printed

circuit board on which 51 chips and a dozen or so transis-
tors are mounted. This is the pattern generator proper: its
outputs feed a smaller panel at the rear. This second
panel contains four chips and a further twelve transistors,
and looks after the functions of PAL encoding, 4.43MHz
subcarrier generation, r.f. modulation and u.h.f. switch-
ing. Fig. 1 shows a simplified block diagram of the synth-
esizer.

Although the unit has no audio output, I suspect that
the patterns themselves would make music of sorts if one
were to filter out the line and field sync pulses and
perhaps beat the result with the output of a supersonic
oscillator. I never got around to trying this however.

Patterns Generated
It's not easy to describe the range of patterns the

synthesizer generates. There are geometrical shapes like
hour -glasses, cones, ellipses and cogwheels; flickering
flames, bars, stripes and a sort of map of Australia; tartan
and gingham effects and red herringbones on a blue
ground; pulsating Christmas crackers that swell then
shrink to nothing; half a dozen eggs changing to a row of
distended carrots; and so on! It's not all geometrical
shapes and figures however. Sometimes the effect is like
a disco oil -wheel projector, or the display may consist of
diffused colours that swirl and change.

All the patterns change in colour, size and position at a
rate determined by the settings of the front panel controls
or by the audio waveform. I've not seen the same pattern
combination twice in many hours watching, and I'm told
that the possible combinations run to many millions.
Sometimes odd basic components of previous patterns
repeat themselves, but in different combinations and
colours, so that the pattern range is quite random. In fact
it's a sort of electronic kaleidoscope - and can be quite
hypnotic (I've had to turn it off whilst writing this, as I
kept on getting sidetracked!).

The synthesizer certainly generated a lot of interest: at
home, at work and at the local technical college. The
children were fascinated by it, though the budgerigar
seemed totally indifferent. I hooked it up to the audio
system to see the effect of Rossini's William Tell and
Tchaikovsky's 1812 overtures. The results were some-
times dramatic, sometimes bizarre, especially towards the
ends of these pieces, with everyone in the orchestra going
full bore, blowing and pounding fit to burst, the pattern
throbbing, flashing and gyrating. Although the colours
don't specifically relate to the mood of the music or even
the audio frequencies, the slider controls enable you to
get a "mood" setting, so that modern jazz can be made to
appear in suitably smokey blue and so on.

Off I went to see a friend who is an electronic organ
enthusiast. We hooked it up and Michael went through
his repertoire. The Chromascope responded to every
nuance - and with the synthesizer under the organist's
control, and the ability to hold a pattern appropriate to
the mood, a sort of second dimension was added to the
music.

Back in the workshop I hooked the instrument up to a
soak testing TV set. This was one that was under the
control of my good friend Terry. His face was a picture
when he noticed the strange patterns on the screen! "Is it
us or them" he muttered, thrashing the tuning buttons on
that and several other nearby sets. It took him a few
anxious minutes to suss out what was going on!

Conclusions
The Chromascope is without doubt an electronic con-

versation piece. One can only wonder at the electronics in
this box of tricks, and admire the design. Who will buy it?
It's intended for home use, as an adjunct to the domestic
audio and video installation, but it's true to say that a
synthesizer would come farther down most people's
priority list than say a VCR, a disc player or in due course
a satellite receiving dish. In conjunction with one or more
large monitors or a projection receiver however it would
be ideal in a disco, where it could mirror the music, or in
other places of public entertainment. It would also make
an interesting eye-catcher in a TV dealer's window, as a
change from off-air/tape programmes, and one feels that
the burgeoning tape/video outlets might find it a useful
source of non -copyright video.

Another version of the synthesizer, Model P135, can
be used with cameras and other video sources. This facili-
tates mixing and cutting between the patterns and other
video signals. The audio synchronization facility is
retained. Small video studios and production units might
find this a useful addition to their effects facilities.

Is the C101 worth some £300? That's a difficult ques-
tion to answer. Certainly a glance inside convinces one
that it's money's worth all right, but it would be difficult to
assess the Chromascope's likely amount of use under
normal domestic conditions once the novelty had worn
off.

Finally some technical details. The audio input specifi-
cation is 0.5-1V into 100kf1. The aerial input is the stan-
dard 75(1 coaxial socket, the loss being less than 2dB
when "off" and greater than 30dB when "on". The u.h.f.
output is 1.5mV at about channel E38 -a v.h.f. option is
available. The Chromascope weighs approximately 2kg,
measures 417 x 68 x 300mm, and is available from CEL
Electronics (Harlow) Ltd., River Way, Harlow, Essex
CM20 2DA (telephone 0279 418611).
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Teletopics
STEREO TV SOUND
Suddenly, stereo sound seems to be all the rage in the TV
industry, with Grundig, Philips, Salora, Tandberg and
Thorn showing stereo sets at this year's CETEX exhibi-
tion, the introduction of stereo VCRs by Grundig, JVC
and Panasonic, and the stereo capability of the Philips
LaserVision disc system. Because of the absence of off -air
stereo signals in the UK the TV sets incorporate "synth-
esized stereo". Contrary to what we said a couple of
months ago, this does not mean simply splitting the audio
signal into its h.f. and 1.f. components and using these as
the left and right channel signals -a technique that's been
used in the past in the USA. Instead, a second channel for
stereo is created by passing the signal through a
frequency -dependent phase -delay circuit - and very
effective it is. Further details are given in the article on
Thorn's stereo TV sets on a later page.

The JVC stereo VHS machine is the HR7650EK,
which comes in at the top end of the JVC range and
includes other new features such as insert and assemble
editing, high-speed shuttle search, and slow -speed search
down to between a fifth and a twenty-fifth of normal
speed. The machine features front loading, with a five
motor mechanism to give a high standard of stability.
Grundig's machine is a version of the 2 + 4 Super, while
the Panasonic is the NV7800 -a VHS machine of course.

VHD LAUNCH POSTPONED
A joint statement from Thorn -EMI and JVC announces
the postponement of the UK launch of the VHD disc
system until next year - it was previously scheduled for
introduction this September. Postponements in the USA
and Japan had been announced previously, due to eco-
nomic and market conditions: the UK postponement has
been decided upon so that the eventual launch can go
ahead on a world wide basis. Presumably the investment
required is more than a single market could support.

EXHIBITION NEWS
It's back to Radiolypia next year - for the first time in
over twenty years! Only this time the event will be known
as "The Great Home Entertainment Spectacular" - from
September 17-25, 1983. The proposed scheme is to have
public and trade -only shows on alternate years, the next
CETEX coming in May 1984.

The UK's first cable and satellite TV exhibition and
conference - CAST 83 - is due to be held in Birmingham
from September 13-15, 1983. The exhibition is being
organised by Cable and Satellite TV Exhibitions Ltd., 5
Barratt Way, Tudor Road, Harrow HA3 5QG while the
conference is being organised by The Economist.

VCRs GALORE
Competition in the VCR market seems to be hotting up
at all levels. Toshiba have introduced a low-cost Betamax
machine featuring front -loading - Model V9600B.
Panasonic's new "basic" machine is the NV333 - a
slightly more complex machine, the NV366, features
frame -by -frame advance and a one -hour battery back-up.
Another budget -price Betamax machine is the Sanyo
VTC5400P, a slightly more sophisticated version of the

VTC5300P. Sony's contender at this end of the market is
the C6, which like the Toshiba machine features front
loading.

At the top end of the market Sony have introduced the
ingenious Fl -a portable machine that's understood to
have more features than the C7. It's in two sections of
course, the VCR itself and the tuner/timer/mains adap-
tor. Sony claims that the VCR section is the world's smal-
lest portable.

ITT have added three VHS machines to their pre-
viously V2000 only range. The new VCRs are the budget
TR3913, top of the range TR3943 and portable
TRP3833.

VIDEO PIRACY
Several successful prosecutions have recently been
brought against people involved in the pirate copying of
video cassettes. A motion on the subject, calling on the
government to stamp out the practice as a matter of
urgency, has been introduced in parliament. It's esti-
mated that 65 per cent of the prerecorded cassettes now
sold in the UK come from pirate sources. Anyone greedy
enough to get involved in large-scale pirating is quite
likely to get caught - they have to get a lot of blanks from
somewhere - but it's difficult to see how small-scale
operators can be detected.

TRADE SCENE
According to the latest figures from BREMA, 1981 was a
record year for the UK's video/TV trade, with deliveries
of VCRs exceeding one million for the first time and
deliveries of colour TV sets exceeding two and a quarter
million - the only time CTV deliveries previously reached
this level was in the boom year of 1973. Whether or not
this has meant success for home TV manufacturers is
another matter however. CTV imports in the final quar-
ter of 1981 increased to more than twice the equivalent
figure for 1980 (up from 208,000 to 417,000). Since then
there seems to have been something of a reaction, with
demand for large -screen TV sets in particular falling -
GEC for example have blamed the present high level of
stocks for the decision to work a three-day week at the
joint GEC -Hitachi plant at Hirwaun.

TRANSMITTER NEWS
The following relay stations are now in operation:
Crockerton (Wilts) HTV-West ch. 41, BBC -2 ch. 44, TV4
(future) ch. 47, BBC -1 ch. 51. Vertical polarisation.
Patcham (Sussex) BBC -2 ch. 40, TV South ch. 43, BBC -1
ch. 46, TV4 (future) ch. 50. Horizontal polarisation.
Portslade (Sussex) TV South ch. 41, BBC -2 ch. 44, TV4
(future) ch. 47, BBC -1 ch. 51. Vertical polarisation.

The BBC have issued a pocket booklet entitled "BBC
Television and Radio Stations". This guide to all transmit-
ters that carry the BBC's domestic services is available
from the BBC Engineering Information Department,
Broadcasting House, London W1A 1AA free of charge
on receipt of a 110 x 220mm stamped addressed
envelope. The booklet also contains some general infor-
mation, including a note on satellite broadcasting.

The IBA have issued the following list of planned
channel 4 transmitter openings during 1983/4 - high -
power stations first.
First quarter 1983: Bluebell Hill.
Second quarter 1983: Craigkelly, Rosemarkie.
Third quarter 1983: Heathfield, Limavady, The Wrekin.
Fourth quarter 1983: Beacon Hill, Broughter Mountain,
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Darvel, Midhurst, Redruth, Ridge Hill.
First quarter 1984: Rumster Forest.
Second quarter 1984: Keelylang Hill, Knock More.
Third quarter 1984: Chatton, Eitshal, Huntshaw Cross.
Fourth quarter 1984: Bressay, Torosay.

The following relay stations will carry channel 4 pro-
grammes by the end of 1983: Bath, Brierley Hill, Brigh-
ton, Bristol (Ilchester Crescent), Bromsgrove, Carn-
money Hill, Chesterfield, St. Thomas (Exeter), Fenham,
Fenton, Guisborough, Hastings, Hemel Hempstead,
Keighley, Lancaster, Luton, Malvern, Milburn Muir,
Morpeth, Oliver's Mount, Pendle Forest, Poole, Salis-
bury, Sheffield, Storeton, Strabane, Stroud, Tay Bridge,
Tunbridge Wells, West Kilbride.

Sianel 4 Cymru relays that will come into operation
during the same period are: Almwch, Carno, Cemaes,
Cerrigydrudion, Cilfrew, Clydach, Dolwyddelan, Fish -
guard, Llanarmon-Yn-lal, Llanbrynmair, Llandysul, Pen-
cader, Waunfawr.

REPLACEMENT CHANNEL SELECTOR FOR
DECCAs
Alderson -James Ltd. (160 King's Road, Harrogate, N.
Yorks) have introduced a channel selector unit specifi-
cally designed to replace the seven piano -key unit fitted
to certain Decca sets in the 30 and 80 series and other
derived models, e.g. Telefunken. The unit (type
UPB-30-80) gives six -channel selection, with each posi-
tion tuned by a multi -turn potentiometer - double -pole
switching is used for improved reliability. Individual
switches can be replaced if necessary without having to
remove the complete switchbank. The original seven -
position units are very difficult to obtain, though most of
the sets still have plenty of life in them. The price per
unit, with fitted fascia and mounting brackets, is £16 plus
VAT - quantity discounts are available.

LCD SCOPE
There's been much talk of flat -screen TV sets in recent
years. Now, from Scopex, comes a flat -screen oscilloscope
using a 128 x 256 matrix liquid -crystal display manu-
factured by an English Electric Valve Co. subsidiary. The
Scopex Voyager is a battery portable, all solid-state scope
using a 1.25MHz sampling rate. It's intended for use in
environments where high voltages would be hazardous.

3-D TV
Following the recent demonstration of 3-D TV - in
monochrome via colour sets - during a programme
transmitted by TV South, Philips took a group of journal-
ists to see their work on 3-D TV at the company's Ein-
dhoven headquarters. Of particular interest was the
demonstration of full -colour 3-D TV. Separate TV chan-
nels are required to provide two displays which are opti-
cally combined in the manner shown in Fig. 1, using a
clear image -mixing "mirror" mounted at 45° to the two

Image-rixing
mirror

Fig. 1: Arrangement of the experi-
mental Philips 3-D colour TV set.

colour c.r.t.s. Those present report that the results, vie-
wed through special polarised spectacles, were excellent
- without the spectacles a "fuzzy" picture is seen. The
camera uses similar principles, with two lens systems
separated by a 45° glass mirror/screen, the lenses being
separated by a distance equal to that between the average
pair of human eyes. Philips emphasize that their work in
this field is not regarded as having any practical applica-
tion in the immediate future, since any form of 3-D TV
would be incompatible with present TV transmission
standards.

MAC AND EXTENDED PAL
The IBA MAC and BBC Extended -PAL systems, pro-
posed for satellite broadcasting use, have now been publ-
icly demonstrated. Both systems are capable of providing
much enhanced pictures on sets incorporating the extra
circuitry required to handle the signals. Contrary to an
earlier comment of ours, the MAC system would be suit-
able for direct broadcasting to individual receivers - the
set's decoder would have to be able to store and process a
complete line however since each MAC line consists of a
sync word followed by 20µsec of time -compressed
chroma signal and then 40p.sec of luminance signal. The
IBA system is proposed as a European standard to over-
come the problems created by differently coded signals.
A major difficulty at present being considered by the
EBU is how to get up to six sound channels into each
satellite TV channel - the IBA make the point that the
presence of several sound subcarriers is likely to cause
interference with PAL and SECAM video signals.

The BBC feel that European agreement on anything
other than variants of PAL and SECAM is unlikely in the
time available before the start of regular European satel-
lite transmissions.

ITT SERVICE DEPARTMENT MOVES
ITT's UK TV activities are being reorganised. With set -
making for the European market being increasingly con-
centrated at the Bochum, W. German plant, assembly
and manufacturing operations at Basildon are being cut
back. The extra space is to be used for the Service
Department, which will be moved from Paddock Wood,
Kent - the reorganisation is due to be completed by
November.

A new chassis, the Pico, for small -screen portable
colour sets is now in production at Bochum. Models using
the chassis are due for release in the UK this autumn.

IN BRIEF
Some snippets from Sony. The Bridgend plant has been
producing NTSC colour sets for export to the USA - the
first time UK produced colour sets have been exported to
the US. Production of Betamax machines for the Euro-
pean market is due to start shortly at Sony's W. German
plant . . . Grundig report that rising sales of V2000 VCRs
are helping to restore the company's fortunes. The loss
for the year to March 1982 was £9.5m, substantially down
from the £45m loss recorded in the previous financial
year. Grundig produced a quarter of a million VCRs last
year and expect to produce half a million this year. The
V2000 system now has some 30 per cent of the W. Ger-
man market . . . Panasonic expect to produce some three
million VCRs this year, while Hitachi are increasing pro-
duction capacity to one and a half million. It seems that an
awful lot of VCRs are now being produced, which could
mean trouble for someone sooner or later.
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The Rediffusion Mk 4 Chassis
Part 1

TECHNICALLY the Rediffusion Mk. 4 chassis is probably
one of the most advanced to have gone into production in
Europe so far. Sets using the chassis are marketed in
Rediffusion shops as TVRMs - Television Receiver -
Monitors - since all versions being produced at present
are fitted with video and audio input sockets for direct
video connection to VCRs, video games, computers, etc.
This of course means that a fully isolated power supply is
used. There is also a new generation decoder i.c. which
features automatic c.r.t. black -current control, eliminating
the need for separate background (black -level) grey -scale
controls. This, together with the self -converging picture
tube, minimizes the number of preset adjustments. Care-
ful design has resulted in a low power consumption.

The remote control and teletext versions of the chassis
use a frequency synthesis tuning system. This allows up to
sixteen programmes to be preset directly - the number is
displayed on the screen when a channel is selected. One
advantage of this system is that the receiver can be tuned
in the absence of a transmission - particularly helpful for
example with the present need for tuning to local Chan-
nel 4 transmitters. The system is also very helpful for DX
reception.

The chassis is British designed and is manufactured at
factories in the North of England. Readers will come
across it in receivers marketed under the Rediffusion,
Doric and other well known brand names.

The accompanying photograph shows a rear view of the
chassis fitted into a receiver. A small U-shaped chassis
made from a single sheet of metal is employed (see also
the front cover), the four main printed circuit boards
(signals, decoder/RGB drive, timebase and power
supply) being clipped into this. The signals panel, which
contains the tuner, i.f. strip and sound channel, is
mounted on the outside of the "U" to give short connec-
tions to the controls, loudspeaker and input circuitry as
well as screening from the RGB, timebase and power
supply circuits. The decoder/RGB panel is placed on the
inside of the chassis to give short connections to the tube's
base panel. The timebase panel is at the bottom, ensuring
that the tripler and the output devices run cool. The
power supply panel is on the right-hand side, giving short
connections to the timebase panel. Fig. 2 shows a simp-
lified block diagram of the chassis.

It will be clear from the above description that the
designers did not follow the currently fashionable single -
board chassis concept. The modular approach adopted
provides easier servicing and allows the receiver to be
easily updated or changed to meet different market
requirements. Although the majority of receivers are
supplied for normal off -air domestic use, a considerable
number are manufactured for export (v.h.f./u.h.f., PAL/
SECAM, different sound -vision carrier spacing, etc.) and
there are cable (including hotel and industrial types) and
video monitor versions.

Careful layout, the use of ribbon cable with in -line con-
nectors fitted in a single crimping operation (the IDS -
insulation displacement system), clip -fit printed circuit
boards and control panel are some of the features which

Stephen Clay

ensure that the receiver is competitive in terms of manu-
facturing cost. Automatic component insertion and mic-
roprocessor controlled factory test equipment are used in
production.

The 22 and 26in. models are fitted with the Videocolor
S4 tube. This is an in -line gun, narrow neck (29mm),
slotted -mask 110° tube with saddle -wound line and toroi-
dal field scan coils. The tubes are delivered to the factory
fully preset for convergence, purity and north -south pin-
cushion correction, requiring only east -west pincushion
correction from the chassis. The 20in. models are fitted
with the pincushion -distortion free Videocolor 90° S4
tube. The different scan coil impedances and absence of
the need for EW correction in the 90° version mean that
there are a few circuit changes.

The signals panel is of conventional design, with a Mul-
lard U321 u.h.f. tuner followed by a Plessey SL1430 i.f.
preamplifier i.c., a Plessey SW153A surface acoustic
wave filter and a TDA2540 i.f. amplifier chip. The ITT
TDA1035T 6MHz intercarrier sound/audio amplifier i.c.
is also mounted on this panel.

Since the power supply is mains isolated, an aerial iso-
lator is not used. The latest version of the chassis is fitted
with a Mullard U341 u.h.f. tuner. This has a MOSFET r.f.
amplifier stage, and as a positive a.g.c. feed is required
the i.f. amplifier chip is changed to a TDA2541.

Various combinations of v.h.f. and u.h.f. tuners can be
accommodated on the panel for export models and sets
intended for use with v.h.f. cable distribution systems.
Export models also require a different SAW filter, sound
bandpass ceramic filter, plus changed alignment of a few
coils for 38.9MHz i.f. and 5.5MHz intercarrier sound as
appropriate.
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Fig. 1: The video and audio interfacing system:
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Fig. 2: Block diagram of the Rediffusion Mk 4 chassis.

Rediffusion have traditionally been associated with
cable television, and a special tuner can be fitted
(together with the u.h.f. tuner for off -air reception) for
use by cable subscribers connected to 8.9MHz h.f. dis-
tribution systems. The special tuner converts the 8.9MHz
input up to the i.f.

Audio/video Interfacing
The small, additional audio/video interface panel is fit-

ted to all retail/rental versions of the chassis - i.e. not to
hotel or specialist monitor versions that use different cir-
cuitry. The video and audio input sockets enable a VCR
to be connected without the difficulty of tuning the re-
ceiver to the VCR, and also improve the picture quality
since signal modulation and demodulation are avoided.
Throwing a TV/video switch at the front of the receiver
mutes the i.f. and 6MHz signals and allows the external
video and audio signals to be fed in - the video is at 1V
into 7511 and the audio 1V r.m.s. into 471d1 (nominal).

In addition a five -pin DIN socket (giving 500mV r.m.s.)
at the rear enables the user to feed his TV sound, inde-
pendently of the set's volume control setting, to his hi-fi
equipment while a jack socket at the front allows head-
phones to be connected (the use of this socket also dis-
ables the internal loudspeaker).

Fig. 1 shows the video and audio switching arrange-
ments. When the TV/video switch is moved to the video

position several actions occur. (1) 16V is supplied to the
video emitter -follower to enable the video to be fed in and
to pin 5 of the TDA1950 sync/line oscillator i.c. to adjust
the flywheel line sync time -constant for VCR use. (2)
Pins 14 and 2 of the TDA2540 i.f. and the TDA1035T
sound i.c. respectively are earthed to prevent off -air sign-
als or noise being mixed with the video and audio input

Rear view of a receiver fitted with
receiver -monitor chassis.

the Rediffusion Mk 4
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Fig. 3: Simplified block diagram of the TDA3300B decoder i.c.

signals. (3) The 16V feed applied to the emitter of the
audio preamplifier on the board to reverse bias it in the
TV mode is removed, allowing the audio input to be fed
to pin 7 of the TDA1035T i.c.

The short flywheel line sync time -constant can also be
selected by using button 8 on the tuner control unit. This
enables u.h.f. output only VCRs to be used. An odd
"quirk" of the design is that in this case pin 5 of the
TDA1950 is connected to earth instead of to the 16V
supply - it doesn't matter however, as switching this pin to
take it to either earth or the supply rail switches the
time -constant.

The Decoder IC

The centre -piece of the decoder is the Motorola
TDA3300B i.c. which carries out all the luminance and

U

 V

Inputs
from
PAL

delay line

9V

Frequency

nlyv Z
2RV2
100k

chroma signal processing required. Features of this 40 -pin
chip include:
(1) Automatic black -current control via feedback from
the RGB output circuits.
(2) Peak beam current limiting to prevent blooming on
highlights - in addition to the normal beam current limit-
ing action.
(3) Separate R, G and B input pins for the injection of
teletext/data signals (or on -screen display of the channel
number with frequency synthesis tuning). These signals
can be varied by means of the user brightness and con-
trast controls.
(4) Low dissipation - about 600mW.
(5) By adding a small adaptor panel with a TDA3030A
SECAM-to-PAL converter i.c. during production the
receiver is given multistandard (PAL, SECAM and
NTSC-4.43) capability.
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Fig. 4: The red output stage and black -
current control circuit.
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A block diagram of the TDA3300B i.c. is shown in Fig.
3. As with the better known TDA3560 single -chip
decoder, both the chroma and the burst pass through the
chroma delay line. The U output from this enters the
TDA3300B at pin 8, passing to the U detector and to the
burst detector. The latter is part of a phase -locked loop,
the detector's output being applied via an H/2 (half-line
frequency) switch to the 4.43MHz voltage -controlled
crystal oscillator.

The 4.43MHz reference oscillator's output is applied
for PAL switching,

and to the U detector via a voltage -controlled 90° phase
shifter. This shifter is under the control of the 90° detec-
tor which compares its output with the oscillator's output
coming via the PAL switch: when the phase shift is cor-
rect, the output from the 90° phase detector is zero.

The combined effect of the two H/2 switches in the
reference oscillator control loop - the two shown on the
right-hand side - cancels phase detector offsets. The out-
puts from the U and V detectors include burst "flag"
pulses which are used for a.c.c., ident and colour -killing -
there are two colour -killing actions.

RGB Output Stages
The RGB output stages are of the class AB type and

incorporate extra circuitry for c.r.t. black -current sampl-
ing and beam limiting. Fig. 4 shows the red output stage.

Under most conditions transistor 2TR1 acts as a class A
amplifier, driving the tube's cathode via 2D5 and 2TR7.
A high -value collector load resistor (2R33) is used to
reduce the dissipation in 2TR1. The stage gain is set by
the ratio of 2R40 and 2R36 to 2R25 and 2RV3, the latter
setting the drive level.

For good transient response it's necessary for the
tube/base capacitance to be rapidly charged/discharged in
accordance with the signal swings. There is no problem
when 2TR1 is being driven from off to on, since the
capacitance is discharged rapidly via 2D5 and 2TR1.
When 2TR1 is driven from on to off however 2D5 will
become reverse biased. Under these conditions 2TR4
acts as an emitter -follower so that the capacitance charges
rapidly.

Black -level stability is critical for good results. As we've
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seen, the TDA3300B chip incorporates circuitry for
automatic black -current correction. Making use of this
reduces service calls and ensures constant performance
despite tube ageing or circuit misadjustment. Feedback is
required, and this is provided by the sampling circuit
shown in the box with the broken outline.

Transistor 2TR7 acts as an emitter -follower between
the video output stage and the c.r.t.'s cathode. It's a low
leakage type, the components 2C40, 2D10 and 2C43
ensuring that the circuit has negligible effect on the video
signal. Since the beam current flows via 2R51, a voltage
proportional to the beam current is produced across this
resistor. It's fed into the TDA3300B at pin 22.

Black -current Control
For automatic black -current control the important

thing is the small beam current that flows when the tube is
biased just above cut off. To enable this current to be
sampled, the TDA3300B replaces the video signal with a
fixed reference pedestal voltage for a couple of lines at
the end of each field blanking period (this pedestal can be
seen as a grey line at the top of the picture if the height
control's setting is reduced). The sample voltage at pin 22
of the i.c. is fed to one input of a sample -and -hold amp-
lifier which is switched on to sample the input for one
line only of the reference pedestal period. 2C33 acts as
the black -current control reservoir capacitor, holding the
charge acquired during the sampling time for the whole
field period. This charge is added to the video signal
within the i.c., thus maintaining the correct red gun
black current.

It's interesting to notice that when a set is switched on
from cold there's a momentary screen bright -up with
flyback lines as the beam current begins to flow. This is
because it takes several fields for 2C33 (and the corre-
sponding capacitors in the green and blue channels) to
charge fully.

Since the voltage continuously available across 2R51 is
proportional to beam current, it's used within the i.c. for
peak beam current limiting during the active line periods.
This is in addition to beam current limiting via the con-
trast control - and a crowbar trip that operates should the
beam current exceed 3mA.
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Ah For
Yesterday!

Les -Lawry Johns

WE seem to be losing our touch. Sets keep coming in that
I haven't the parts for or the problem is one that can't be
dealt with in the time available. Like the Bush T20 which
wouldn't start until I disconnected the left -side signals
panel. I thought that would be easy. Just connect each
plug in turn until the one with the short is identified, then
check the relevant circuitry through. I subsequently found
that the set shut down whenever the signals panel earth
connection was made. This was so even with all the other
connections except those to the tube base removed. The
fault remained when the tube base was disconnected, so
what was causing the overload? At this point the owner
returned. I tried to explain to him what was happening,
but he looked as blank as I did.

"If it's going to be trouble, I'll take it back where I got
it. It's still under guarantee you know."

It's a fact that a lot of people think that the four year
tube insurance is a four year guarantee on the set, but I
kept quiet.

"Oh well, if that's the case I'll put it back together so
that you can take it" said this coward. Which I did, and he
took it. If the person who finally did the job and located
the fault reads this, perhaps he'd let us know what it was
all about.

Like the Garrard hi-fi music centre with both loud-
speakers faulty and the fuses blown. One output pair of
transistors was shorted, and I thought they'd be of the
ordinary BD203/204 variety. When I looked up the
BDX53/54 devices fitted I found that they were Darling -
tons. So I did a quick phone around. Not in stock. Sorry
don't keep them. I eventually got the npn half, but
nowhere could I find the pnp half (TIP135 etc.).

In the meantime I thought I'd check up on the good
side with a new speaker fitted. Someone had been there
before me, and although the circuit was working from the
output stage back to the audio input there were no signals
from the radio or gramophone sections due to a mix up of
the many interconnecting leads. I surveyed the whole
thing and decided to remove the new loudspeaker,
replace the old one and call it a day (to be fair, after a few
hours of torment and making up a pnp Darlington pair,
then finding that this side wasn't working either). I
decided to spend the rest of the day sulking, and immedi-
ately got into trouble with Honey Bunch. She put her
hands on her hips and launched into a bitter tirade.

Onslaught
"I don't know what's got into you lately. You don't do

anything properly. Most people wash their hands after
they've been to the loo. Not you. Oh! no. You have to
wash your hands before. How vain can you get? And do
you have to put the lead round your own neck when you
take the dog for a walk? If you don't pull up those socks
you keep mentioning there'll be a change here all right
and you'll be sorry."

Well. What an outburst. And so unjustified. Of course I
wash my hands before going to the loo. You can't be too

careful. What with all this infection about. And as for the
dog's lead, he doesn't want it on and the chain makes it
heavy so I put it around my neck to leave both hands free
to waive to everyone - and to carry the bottles from the
off-licence.

But it was the first bit of the onslaught that gave me
pause for thought. Was it a fact that I wasn't doing things
properly? I thought it was just a coincidental run of use-
less jobs that would not have been profitable anyway -
and one can hardly be expected to tackle everything that
comes along, can one? A tiny voice at the back of my
mind said "you used to".

Yes, that's true. I used to work all hours, doing the jobs
that didn't pay as well as those that did. Vanity, that was
it. I'm not so vain any more, and I'd rather put my feet up
for a couple of hours in the evening - and watch televi-
sion! When I think of all the running around we did in the
fifties, working round the clock and actually enjoying it
(though we never let on)! We were younger of course,
full of vitality and virility. Things were also a lot more
straightforward: there was nothing like the almost evil
complexity that seems to permeate everything these days.
I feel I'm not alone in this weariness of never ending
complication, but if anyone feels inclined to disagree I ask
one question first - what age are you old chap?

Mr. Frisby's Murphy
Anyway, that's quite enough of this depressing clap-

trap. Let's get on with some work done properly - this
time. Mr. Frisby sailed in carrying, with some difficulty,
his 26in. Murphy (Rank A823 chassis). He put it down,
again with difficulty, and his trousers split at the rear.

"I thought that only happened to me" I consoled him.
"Bloody heavy set that" moaned Mr. Frisby. Ben, our

collie, came round to see what was going on and Mr.
Frisby went to pat his head. Ben snapped at his hand and
Mr. Frisby jumped back in alarm.

"He only bites men" I explained, having ordered Ben
out of the shop in disgrace.

"Do you get many customers in here?" asked Mr.
Frisby.

"Not many."
"I'm not surprised if you keep a vicious dog that bites

everybody."
"He's getting old and grumpy, and it's taken me a long

time to teach him to bite men and not women. Now I've
got to teach him not to bite anyone during the day, but it's
taking a long time."

Mr. Frisby gave up on that one and explained about his
set. Apparently the sound was o.k. but there was no pic-
ture (raster). With it up on the bench we found that there
was h.t. at the top fuse so we moved across to check the
c.r.t. base voltages. Plenty of voltage at the first anodes,
cathode voltages slightly high, grids slightly negative.
Shorting the common grid point to chassis produced a
pale raster with no modulation.

"How much are you going to charge me?" asked the
anxious Mr. Frisby.

"You'll get about fifty pence change out of fifteen quid,
counting the VAT" I estimated, bearing in mind the cost
of the SL901B decoder i.c.

"You charged me only a fiver last year."
"This time it looks like a rather expensive chip, but you

can hang around if you like while I make sure."
So he hung around whilst I checked the other pos-

sibilities, but as I was getting nowhere I started to unsol-
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der the SL901B. He watched this operation, fascinated.
"Those pins are close, aren't they? You'll have to be
careful when you put another one in. Have you got
another one?"

I stopped operations. "If you say another word I'll call
the dog in." He started to say something, then shut up.

The new chip was fitted and the decoder panel
replaced. I was fully prepared to be proved wrong by a
blank screen, but the picture appeared, albeit with the
green missing. Fortunately the green output stage is the
first one in on the top of the panel, so it was no great task
to take voltage readings with the panel in place and
wedged open with half a reel of used tape. Collector
voltage high, base voltage higher than normal, nothing on
the emitter. So in went a new BF337 and the picture
looked more normal. As I was putting on the back cover,
Mr. Frisby started to get his money out.

"Change out of fifteen quid you said."
"That was for supplying and fitting the chip. Not for the

extra transistor, and fitting it."
"Just thought I'd try it on" he smiled. "I called in one

of those chaps who advertise in the paper. You know, no
call out charge and free estimate. He wanted thirty five
quid for a new decoder panel and said that was cheap."
So Mr. Frisby parted with half of that and went away
quite happily.

The Vet's G9
Although we've sold more G8s and G1 1 s, plus KT3s

and K30s, than I can remember, we've sold only one G9
so far as I can recall. That was to our local vet, and of
course we have to keep on the right side of him and his
partners. So when he arrived with the set in the back of
his car we assured him that he'd be kept waiting no time
at all. His description of the fault (sides coming in and
going out, then no picture at all) suggested that it was the
trouble common to all G9s - the 2,200µ,F electrolytic on
the line scan panel. It did look a bit sick, so we changed it.
The no picture condition remained however, and there
was a familiar acrid smell . . . Surely not. But it was. The
line output transformer was hot to touch, and remained
dead with the tripler disconnected.

We had lots of G8 transformers, but not a G9. None of
our local friends had one, so all we could do was to order
one by phone and wait. The best laid schemes . . . I've
since learnt that a new wholesaler has opened up not far
away, and that I could have obtained one within the hour,
but I didn't think. Isn't that where we came in?

Mistaken Identity
I was in this queue of traffic waiting to leave a car park

and we didn't seem to be getting very far. I noticed the
woman in the car in front looking in her mirror - and not
at herself. She seemed to be looking at me.

I saw the driving door open, and a pair of shapely legs
swung out. An equally shapely lady followed and came
straight back towards me - smiling, I was glad to note.

"Hallo darling. How lovely to see you. Just as pretty as
ever" she gushed.

"Evergreen" I admitted. The cars ahead then started
to move and off she dashed, calling out something about
phoning.

I'd never seen her before and can only think I must
have a double. Handsome perhaps, on a very dark night,
but pretty?!

05:

 SERVICING THE RANK Z718 CHASSIS
The Z718 followed the famed A823 series, being the first
Rank chassis to use an in -line gun tube. Large quantities
were produced over several years, many being distri-
buted by Comet Radio. Part 1 of a detailed servicing
guide.

 SATELLITE TV INSTALLATION
Earlier this year Steve Birkill installed a demonstration
4GHz satellite receiving terminal at Sonic Sound Audio
Holdings. In describing what this involved, Steve pro-
vides much insight into the present possibilities and
state of the art.

 VCR MATTERS
Part 4 of our series on the Philips VR2020 describes the
elaborate motor control system - the machine uses five
separate motors. Also the article on modifying the
Hitachi VT8000 originally scheduled for publication last
month.

 ROUTINE TV SERVICING
S. Simon outlines basic servicing procedures to adopt
when confronted with an ailing ITT hybrid colour re-
ceiver (CVC5-CVC9 chassis).

 WIDEBAND UHF AERIALS
There are two basic ways of obtaining wide bandwidth
with a u.h.f. array - the long Yagi and the stacked bow -
tie. Roger Bunney discusses their relative performance
characteristics.
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Colour Portable Follow Up

THE colour portable project which we started in May
1981 has to all accounts proved most successful. Many of
the sets have been built, no major difficulties have been
experienced by constructors, and the picture and sound
quality are comparable with those provided by commer-
cially produced receivers.

Line Output Device
The project used up to the moment technology, in par-

ticular an interesting line output device - the Mullard
BTW58-1500R gate -controlled switch. Whilst this has
proved to work well enough in our project, and is cer-
tainly reliable, it now seems unlikely that it will be
adopted by setmakers. The reasons for this are as follows:
(1) The voltage across the device when it is conductive
varies with temperature, from about 2V to around 5V.
This causes an effective change in the h.t. rail voltage,
which in turn results in width and e.h.t. changes. Compen-
sation could be provided in our design by means of feed-
back to the power supply, but since this is of the mains
isolated type a transformer would be required. The extra
complexity hardly seems worthwhile, the variations being
quite tolerable - though one can see that they would be a
bit of a nuisance on a setmaker's production line.
(2) The total power dissipation is greater than with a
bipolar transistor. The main factors contributing to this
are the higher voltage across the device when "on" and
the slower switch -off time. This necessitates the use of a
more substantial heatsink, with consequent increase in
the board area and cost.
(3) The price of a gate -controlled switch is substantially
higher than that of say a BU208A transistor.

The next step in commercial designs is likely to be the
use of high -voltage Darlington line output devices. This
will eliminate the necessity for a driver transformer.

Alternative Line Driver Circuit
The line driver stage in our design can be improved

upon. Fig. 1 shows an alternative circuit which has the
advantages of lower power consumption and better
switching conditions for the GCS. One drawback is that it
requires a drive pulse of the opposite polarity to the
original circuit. The simplest way of providing this is to
use a TDA9513 sync/line oscillator i.c. instead of a
TDA9503. These two devices are identical apart from
the line pulse output stage. Alternatively a simple single -
transistor inverter stage can be used with the TDA9503 -
a suitable circuit is shown in Fig. 2.

Now let's consider the circuit shown in Fig. 1. When the
output at pin 3 of IC1 is in the high state, the base of the
BD675 Darlington transistor is forward biased by R10.
The transistor saturates, so that the cathode of the gate -
controlled switch SCR1 is at a voltage just above chassis
potential. At this point it's gate is at 12V, and gate current
flows via the 0.1p,F capacitor so that SCR1 switches on
very fast, minimising losses. Gate current is subsequently
maintained via the 5611 resistor. When the output at pin 3
of IC1 goes low, the BD675 switches off. SCR1's cathode

TOA9513

Luke Theodossiou

is now virtually open -circuit, and the stored charge is
diverted via the gate, recharging the 0.1µF capacitor.
When this has charged to 12.6V, the BA157 diode
switches on, any remaining gate current charging C12.
The circuit is now ready for the next drive pulse from
IC1, with the 0.1µF capacitor charged to ensure rapid
switch on.

This mode of GCS drive is referred to as cathode drive.
Another advantage is that it uses fewer components than
the circuit we originally adopted.

The 12V supply can be obtained from the signals
board, i.e. from the 7812 regulator i.c. The value of R9
must be changed from 10011 to 10n.

Modifications
Now for some simple modifications. First, we suggest

increasing the value of R4 on the timebase board to 11d1.
This improves the loop filter response. Secondly, some
constructors have had trouble with field flyback lines on
the screen. This is due to the fact that the field flyback
blanking pulses, which are superimposed on the sandcas-
tle pulse, are swamped by the low output impedance at
pin 5 of IC1. A scope will reveal this. The solution is to
isolate pin 5 of IC1 from the field flyback blanking pulse
as shown in Fig. 3.

We have heard of instances of the power supply "cog-
ging". This has been traced to the BR103 thyristor. If the
device is obtained from a reputable source no problems
should be experienced. If an alternative device is used it
must have a switch -off time of fq.Lsec or less. The only
suitable substitute we've found is the BRY55S - make
sure it's the "S" version, since the ordinary BRY55 will
not do. The voltage rating for this device is relatively

12V fromO
signals board

R9
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56
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Fig. 1: Alternative drive circuit for the EITW58-1500R line
output device.
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Fig. 2 (left): Inverter stage for use with the TDA9503 line
oscillator i.c.
Fig. 3 (right): Field blanking circuit modification.
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unimportant: the lowest in the BRY55S series is 30V,
which is adequate.

To reduce dissipation in the chopper transistor, a
BUX80 can be used in place of the BU326S. To reduce
r.f. radiation from the power supply, isolate the transistor
from the heatsink using a mica washer and plastic bushes
- make sure that a generous amount of heatsink com-
pound is used for optimum thermal efficiency.

Damping the tuner's i.f. output coil provides the broad
bandwidth required for the SAWF to perform the neces-
sary bandpass shaping. Unfortunately it also reduces the
overall system gain. We now suggest leaving the coil
undamped, adjusting the core until the colour burst on
the composite video signal is seen just to increase in amp-
litude. This should provide a good overall response with
higher gain.

Some patterning which varies with the brightness and/
or contrast control settings has been observed. It can be
eliminated (or at least substantially suppressed) by adding
a wire link between the chassis pin of the 7812 i.c. and pin
27 of the TDA3560 i.c. If the problem persists, solder a
1,000µF 16V electrolytic between pins 1 and 27 of IC3,
on the copper side of the board (do this in addition to
fitting the wire link just mentioned).

Improved Decoder Chip
Since the start of our project Mullard have announced

the availability of the TDA3561 colour decoder i.c. This
is pin compatible with the TDA3560 but offers the fol-
lowing improvements:

Service Notebook
George Wi/ding

EHT Lead

The output lead of an e.h.t. tripler quite often gets dam-
aged by coming into contact with a hot component or
cutting edge. A repair is sometimes possible by cutting
the lead to expose the minimum of wire, then soldering it
up and covering with small sections of large diameter
e.h.t. sleeving, but the end result rarely looks profes-
sional. The other day we found the ideal answer to the
problem - use of the two-piece plastic fitting from a dis-
carded Grundig-type tripler. This fitting covers the small
current -limiting resistor just before the cap connector.
These two-piece fittings are used on some other types of
tripler, and are worth putting aside when the tripler itself
has to be discarded.

Thorn 1590 Chassis
After about ten minutes the picture on this monochrome
portable (Thorn 1590 chassis) would start to roll. The
setting of the field hold control was already well past the
central position, so it wasn't possible to lock the picture
by turning the control further. It seemed that some slight
thermal change was affecting the field oscillator's time-

constant, and as the two transistors were suspect these
were replaced. The symptoms remained the same, so we
decided to replace the only reasonably high -value resistor
(R79, 120k(1, in series with the field hold control) in the

(1) The internal peak white limiter is active only when
the output exceeds 9.3V. The start of the limiting action
is delayed by one line period. This is done to avoid some
interference type patterning on the screen during colour
to monochrome transitions.
(2) The brightness control circuit has been modified to
provide improved performance.
(3) The demodulated video signals have been further
suppressed when data inputs are selected (this facility is
not used on the colour portable).
(4) There is improved suppression of residual 4.43MHz
signal components in the RGB output stages within the
i.c.
(5) Circuit changes have been made in the colour
demodulator and burst detector stages to minimise inter-
ference.
(6) High current chrominance output and RGB output
stages are used.

We recommend using a TDA3561 in place of a
TDA3560 therefore. No circuit modifications are
required.

Tubes

We understand that JLC Electronics (110 First
Avenue, Bush Hill Park, Enfield EN1 1EP) have avail-
able supplies of 14, 16 and 20in. pincushion -distortion
free tubes.

Finally, we would be interested in any comments from
constructors who have either completed the receiver or
experienced any problems other than those mentioned
above.

time -constant circuit - it's high -value carbon resistors that
most often increase in value. This brought the locking
point to about the centre of the control's track, and it was
then possible to roll the picture in either direction. The
picture would remain locked whilst left on any one chan-
nel, but on changing channel the picture would again start
rolling - again lockable by means of the hold control. It
seemed that although the sync pulse train was reaching
the oscillator it was not able to lock the oscillator after a
signal interruption. Attention was turned to the sync
separator circuit therefore. The first suspect here was the
high -value base bias resistor R41 (3.3M11) - the specified
0.25V was not present at the base of the transistor. The
resistor was within tolerance however, so the transistor
itself was replaced. This restored normal sync stability.

Philips G11 Chassis

After a few intermittent crackles and breaks in the sound
there was complete silence from the speaker of a Pye
colour set fitted with the Gil chassis. The first thing we
noticed was a thin wisp of smoke coming from C43, the
470µF electrolytic which provides the base drive for the
"upper" transistor in the output stage. This electrolytic
links the collector of the lower BD131 transistor to the
base of the upper one, and as the voltage across it is
normally only about 1V the lower transistor was the
prime suspect. A meter check revealed that it was short-
circuit collector -to -emitter. To be on the safe side we
decided to replace both transistors, but on switching on
again there was still no output from the speaker. This was
simply due to the two 10 resistors R49/51 between the
two transistors having burnt out when the lower one went
short-circuit.
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VCR Servicing
Part 10

OUR subject this month is chrominance circuit faults.
Let's first recap briefly on how the system works. Fig. 46
shows in simplified block diagram form the chroma cir-
cuits in the record and playback modes. Remember that
we are not dealing with a PAL decoder, and that although
you'll find stages with similar names, e.g. a 4.43MHz
crystal oscillator and burst gates, they are present for
quite different reasons. The main purpose of the circuit is
to carry out frequency conversion of the chroma signal -
from 4.43MHz to 626.9kHz on record, and the reverse
on playback. The box labelled 5.06MHz carrier
generator contains the bulk of the circuitry. Note that
although we show one frequency leaving the converter,
the signal at this point consists of a mixture of four car-
riers (at least!), the following filter selecting the wanted
signal.

No Colour
To get back to fault finding, the most common symp-

tom is no colour - on playback, record or both. Usually on
both, as most of the circuitry is common to both modes.
It's useful to have a prerecorded tape of colour bars to
give a recognisable signal on the scope - chroma from a
moving picture can look very much like noise. Don't
bother to look for colour faults without a scope - it's an
absolute waste of time.

We can split the faults into two categories, those occur-
ring in the chroma signal handling stages and those that
cause the 5.06MHz carrier to be either absent, unlocked
or of incorrect frequency. The latter type of fault will
result in the colour -killer operating on playback, as will
any interruption in the signal path up to the point where
the 4.43MHz burst is gated out.

The first thing to do is to operate the switch (see Fig.
47) at the back of the machine - note that this switch is
present only on earlier VHS machines. Switch from auto
to colour and then to black -and -white while watching the
picture closely. Switching to colour overrides the colour -
killer, and may produce some sort of colour - if it gives
perfect chroma, the fault is almost certainly in the killer
circuit itself. Usually however there'll be either no
chroma or unlocked colour - as if the TV set's decoder is
faulty. Unlocked colour will mean a fault in the carrier
generator circuitry. No chroma at all could mean the
same thing - it depends on the receiver's tolerance to
variations in the frequency of the colour signal. If you
repair enough machines to have a permanent monitor in
use, fit a switch on it to override the colour -killer: doing
this as well as overriding the VCR's killer will produce a
colour display even if the carrier is at the wrong fre-
quency or unlocked.

If you cannot get any colour by operating the switch at
the rear of the machine, watch for the change in defini-
tion as the luminance filter is switched by the killer, and
note between which two switch positions this occurs. This
shows whether the killer is in operation when the switch is
in the auto position. Fig. 47 makes the point.

If you find that the killer is not operating (i.e. not kill.

Mike Phelan

ing) in the auto position, this proves that the 5.06MHz
carrier is present and locked and that 4.43MHz chroma is
reaching the burst gate. The fault lies between transistor
X206 in the chroma channel (see Fig. 31) and the
luminance-chroma mixer in IC5, the cause often being
that the AN608 amplifier i.c. (IC203) is defective.

If the killer is operating and there's no chroma in any of
the switch positions, the fault could be in any part of the
circuit preceding X206 - including the carrier circuitry of
course.

Checking the Converter
A good place at which to start testing is the converter

stage - refer to Fig. 46(b). In the machine under discus-
sion, this is in IC202 (AN305) on the Y-C (bottom)
board. IC202 contains various things, but the chroma
signal input to the converter, the 5.06MHz carrier input
and the output should be present at pins 3, 5 and 7
respectively (see Fig. 31 in Part 6). You'll probably find
that there's either something present on all three pins,
something present on pin 5 only or something on pin 3
only. There is a fourth possibility, namely a distorted and
obviously clipped output at pin 7. Before reaching for a
soldering iron and a spare AN305, check the amplitude of
the signal at pin 3 (or TP203). If this is much more than
300mV peak -to -peak, the a.c.c. circuit in the i.c. is not
working. The converter will work normally only with cor-
rect amplitude signal and carrier inputs - too much of
either and the output becomes severely distorted.

So why might there be no a.c.c. action? The next check
to make is at pin 15 of the i.c. - the input to the burst gate
in the i.c. There should be a chroma signal of about 0.7V
peak -to -peak at this point. Note that this burst gate is
used solely to operate the a.c.c. system - there's another
burst gate to feed the burst to the a.p.c. detector on play-
back, and a third one to operate the record colour -killer
(the latter two use discrete circuitry). All three burst
gates receive a delayed line sync pulse from X219/X220
for switching. This pulse can be seen at TP216, and of
course if there's no line sync pulse input from the servo
board (check at TP213) there'll be no burst gating.

The AFC and APC Loops
This problem will show up as an unlocked carrier how-

ever, due to the 2.5MHz voltage -controlled oscillator in
IC208 (a.f.c. loop) having no control input. Any other
5.06MHz subcarrier frequency problems that prevent the
converted signal containing a 4.43MHz component and
thus passing through the following bandpass filter will
produce the same effect.

Lack of signal input to the converter at pin 3 should not
give headaches, nor should lack of carrier input at pin 5.
Remember how the 5.06MHz carrier is produced? To
recap briefly, on record a 2.5MHz voltage -controlled
oscillator is locked to the line sync pulses, its output, after
division by four, giving a 625kHz signal which is mixed
with the output from a 4.435MHz crystal oscillator (see
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Fig. 46: Block diagrams showing the chroma channel in the
record (a) and playback (b) modes. In the record mode, the
5.06MHz carrier is produced by mixing the outputs from a
4.435MHz crystal oscillator and a 2.5MHz oscillator in an
a.f.c. loop. Additional circuitry is used in the playback mode
- the 4.435MHz oscillator is then contained within an a.p.c.
loop, which compares the phase of the off -tape burst signal
with the output from a second crystal oscillator working at
4.433619MHz.
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Fig. 48: Block diagram of the a.p.c. loop used on playback
The ID output corrects phase errors greater than 90°.

Fig. 29) - this crystal oscillator is free -running on record.
The sum of these two signals is the 5.06MHz carrier. On
playback all this happens - and more too (Fig. 31). This
time the crystal oscillator is voltage -controlled by means
of a phase -locked loop which compares the phase of the
up -converted off -tape burst with the output from a free -
running 4.433619MHz crystal oscillator (see Fig. 48).
The phase detector used in this loop will not work if the
phase error is greater than 90°, so a second phase detec-
tor, fed with a phase -shifted (270°) reference signal, is
used to produce an output (the ID pulse) when the error
exceeds 90°. This output momentarily inverts the 625kHz

signal to put things right.
The extra bit that operates on playback only is referred

to as the a.p.c. loop, the 2.5MHz oscillator and its control
system being called the a.f.c. loop. So a fault in the a.p.c.
loop will affect playback only. Such a fault will probably
produce running colour when the killer is overridden,
becduse the 5.06MHz carrier will be present but not
phase locked. In this event the first thing to do is to
ensure that the 4.433619MHz oscillator is actually run-
ning. If not, the prime suspect is the crystal. If this oscil-
lator is o.k. and its output is reaching pins 3 and 4 of
IC204 (AN236), check for the presence of the burst at
pin 6 of this i.c. If this is missing, look around the burst
gate transistor X205, ensuring that both the chroma signal
and a delayed line sync gating pulse are arriving at its
base. Maybe all these things will prove to be in order but
IC204 will be running hot (it gets fairly warm in normal
operation). Replacing IC204 will then solve things.

There's another little problem that sometimes occurs
here. The machine records o.k., but on playback the
chroma appears to change phase every ten lines or so
(best seen on colour bars). If you look at Fig. 48, the
purpose of the three components connected to pin 12 of
IC204 should be apparent - this is the sort of network
that appears in most TV receiver flywheel line sync cir-
cuits and also in decoder reference oscillator control
loops. It is of course a time -constant network, and if the
electrolytic C254 goes open -circuit we get the fault symp-
tom just described - because there's a ripple on the vol-
tage that controls the 4.435571MHz crystal oscillator on
playback.

Faults that affect the 5.06MHz carrier on both record
and playback fall into two main categories - failure of the
4.435571MHz crystal oscillator or faults in the a.f.c. loop
(not to be confused with the tuning a.f.c., which is a dif-
ferent kettle of fish altogether). Most of this circuitry is in
IC207 and IC208. The crystal oscillator itself is in IC204,
which as mentioned before can run hot and fail, as can the
4.435571MHz crystal. Note the frequency: we have on
occasion found that someone has put a standard crystal in
this position. Adjustments to either of the crystal oscil-
lators call for a frequency counter for best results. The
MN6061A i.c. (IC207) rarely fails, but the mixer in
IC208 can pack up - check the inputs at pins 14 and 15
and the output at pin 12, and don't forget that if either the
2.5MHz oscillator (producing the 625kHz signal) or the
4.433571MHz oscillator is far off frequency there'll be an
output at pin 12 but it won't get any further than the
following 5.06MHz bandpass filter (BPF203) if there's no
5.06MHz component. BPF203 has been known to go
open -circuit, but remember that filters have an insertion
loss: there will be only about 0.15V of carrier at the
output (TP219) therefore.

Another fairly common fault is unlocked colour caused
by lack of line sync pulses (TP213). This leads us to the
sync separator on the servo board, and you'll probably
find that this would work if it had any video going into it.
As it probably hasn't, go back to the Y -C board where
the emitter -follower transistor X7 is likely to be open -
circuit.

Crosstalk Cancelling System
Finally, faults affecting the crosstalk cancelling system.

If the machine replays its own recordings with noisy
chroma and won't play a prerecorded tape in colour,
check for the drum flip-flop signal at the collector of
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X216. If this is absent there'll be nothing to tell the
MN6061A i.c. to phase shift the carrier on alternate
fields. As a result the machine will replay only its own
recordings, and these will be replayed without any cross-
talk compensation. A similar effect occurs when the video
head connections are reversed, i.e. the channel A leads
are connected to the channel B head - yes, it happens!

Other Machines and Systems
That more or less sums up the approach required for

colour fault finding. The colour system used on other
VHS machines is similar - in later machines there are
fewer i.c.s. As the V2000 system is being covered in these

pages by Brian Dempster, all there is left to do is to
mention the Betamax system briefly. This differs in a few
respects, mainly in the frequencies used. The down -
converted chroma is at 688kHz, so the carrier is at
5.12MHz instead of 5.06MHz. Instead of line -by-line
phase shifts on alternate tracks, crosstalk elimination is
carried out by using slightly different carrier frequencies
on each track. There are still two crystal oscillators, but
the output from the a.f.c. loop is at 44 instead of 40 times
the line frequency while the other input to the 5.12MHz
mixer is at 4.433619MHz. A pilot burst derived from this
signal is added during record and used instead of the
original, swinging PAL burst: it's removed at the end of
the playback process.

All boards are epoxy glassfibre
and are supplied ready drilled and
roller -tinned.
Any correspondence concerning
this service must be addressed to
READERS' PCB SERVICES
LTD, and not to the Editorial
offices.

READERS PCB SERVICE
Issue Project Ref.no. Price

November 1976 Ultrasonic Remote Control D007/D008 £3.85 per set
March 1977 Teletext Decoder Power Supply D022 £3.75

May 1977 Teletext Decoder Input Logic DOI I £12.50

June 1977 Wideband Signal Injector D031 £1.00

June 1977 'Teletext Decoder Memory D012 £10.50

July/Aug 1977 Teletext Decoder Display D013 £11.00
September 1977 Teletext Decoder Switch Board D021 £1.75

April/May 1978 CRT Rejuvenator 01)46 £3.00

October 1978 Colour Receiver PSU Board D052 £4.00
January 1979 Colour Receiver Signals Board D053 £10.75

February 1979 Commander -8 Remote Control System D054/5 £6.00 per set
March 1979 Colour Receiver Timebase Board D049 £17.13

July 1979 Colour Pattern Generator 0062 £14.50
0063 £9.15

September 1979 Teletext Decoder Options Board D064 £8.50
August 1979 Teletext Decoder New Mother Board D065 £6.110

August 1979 Simple Sync Pulse Generator D067 £4.00

September 1979 New Teletext Signal Panel 11331 £8.011

October 1979 Teletext Keyboard D057 £3.50

October 1979 Teletext Interface Board D058 £5.00

November 1979 Colour Receiver Remote Control D066 £5.00

January 1980 Remote Control Preamplifier 0061 £3.75
February 1980 Teletext/Remote Control 'Interface 0070 £9.50

February 1980 LED Channel Display 0071 £4.00

March 1980 Improved Sound Channel D072 £3.25

May 1980 Monochrome Portable Signals Board D074 £6.25

June 1980 Monochrome Portable Timebase Board D075 £7.75

July 1980 Monochrome Portable CRT Base Board D076 £1.00

Sept/Oct 1980 New CTV Signals Panel D077 £9.50

January 1981 Small -screen Monitor Board 0078 £8.50
December 1980 Video Camera Pulse Generator Board D079 £4.50

December 1980 Video Camera Video/Field Timebase Board D080 £5.50
January 1981 Video Camera Power Supply Board D082 £2.00

January 1981 Video Camera Line Timebase/H.T. Board D083 £4.00

Feb/March 1981 Video Mixer D086 £4.50

May 1981 Switch -mode Power Supply D089 £6.75

June 1981 Simplified Signals Board D088 £10.00

August 1981 Timebase Board D091 £9.00

August 1981 CRT Base Board 0087 £2.00

September 1981 Remote Control Preamplifier D085 £1.00

September 1981 Remote Control Interface 0090 £7.00

September 1981 Channel Display Module D095 £1.00

October 1981 Remote Control Transmitter D084 £4.00

October 1981 TV Pattern Generator D094 £6.50

December 1981 Clock -timer Display Board D092 £6.51)

December 1981 Clock -timer Main Board D093 £10.00

March 1982 TV Sound Tuner 0098 £6.00

May 1982 LOPT Tester 0099 £2.50

r To:- Readers' PCB Services Ltd.
I Whltwell, Worksop, Notts.

Please supply p.c.b.(s) as indicated below:
Issue Project

(TV), Fleet House, Welbeck St., 1

Ref. Price

Prices include VAT and post and packing. Remittance with order please.

NAME
ADDRESS

Post Code
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Thorn's Stereo TVs

THE latest stage in the development of the Thorn TX
chassis is a range of models featuring stereo sound. As
Thorn put it, the sound side has long been the Cinderella
of TV receiver performance, whilst stereo has become
the accepted way of listening to audio signal sources. You
might wonder why stereo sound should be included in a
TV set when there are no UK TV transmissions with
stereo sound - nor any plans at present to start stereo
transmissions. There are several answers to this. The
need to be able to offer sets for sale in export markets for
a start, then the fact that the average life of a modern set
is now assumed to be 9-12 years - and we shall almost
certainly have stereo sound with our TV transmissions
within the next decade. Of more immediate relevance is
the introduction of VCRs featuring stereo sound and the
fact that stereo sound will be available with the various
video disc systems.

Much of the prerecorded material on tape and discs -
feature films and so on - is without stereo sound of
course. For the present, that is: it seems that much of the
material is being reprocessed with stereo sound tracks,
something that's not as difficult to do as it might initially
appear. You can achieve a great deal with switching and
mixing, using sophisticated audio processing equipment.

So Thorn's view is that with domestic audio equipment
now all of the stereo variety it won't be long before view-
ers come to expect the sound from their TV sets to be in
stereo as well: now is the time, Thorn feel, to take the
plunge and offer stereo TV sets to the public.

They've certainly put a lot of effort into ensuring that
the product will be acceptable to the viewing public. Con-
sumer research has been undertaken of course, and on
the technical side the aim has been to provide an appro-
priate "audio package" - appropriate output power and
performance, the sort of tone/balance control arrange-
ments users of audio equipment have become used to,
and in particular simplified operation (there is no need
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Disc
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for
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AV control
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(VCR ch.Bl

Field sync pulses

Buffers
and

stereo
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for mechanical switching or plugging/unplugging to get
things right). Thorn refer to this as the "consumer friendly
approach": it's felt that there's no point in confusing the
public with a bewildering array of switches, knobs and
sockets. The sets in fact detect the type of input being
applied, and by means of electronic switching adjust
themselves to suit. A synthetic stereo system which Thorn
call Supersound is also incorporated - more about this
later.

The new range is based on the existing TX9 and TX10
chassis, and there are both manual and remote control
versions - the latter include teletext. There are two DIN
sockets at the rear to take stereo inputs, at a.f., from a
VCR and a disc player - appropriate leads will be sup-
plied with Thorn video products. The channel seven and
eight selector positions are dedicated to disc and VCR
use respectively.

Let's now see what's used for stereo and Supersound in
the new Thorn sets. Stereo versions of the TX10 chassis
use the 1550 series board which includes a stereo output
stage: stereo versions of the TX9 chassis use the 1044
series board. In both cases the audio output is provided
by a single Toshiba TA7227 i.c., which can be driven in
either the stereo or mono mode depending on the posi-
tion of the input plug/socket. In the TX10 chassis the i.c.
delivers some 5W per channel, operating from a 22V
line: in the TX9 it delivers some 4W per channel, operat-
ing from an 18V rail. The performance achieved with the
TX10 chassis is as follows: power output 5.2W r.m.s. per
channel for one per cent total harmonic distortion at
1kHz; 20W r.m.s. total music power at ten per cent THD;
frequency response at 1W 50Hz-20kHz ± 1 dB. The
TA7227 features both current and short-circuit protec-
tion. It's a robust device, whose reliability has been
proved by its use in car audio equipment.

An additional stereo audio processing panel, type
PC1072, is used in both chassis and provides the follow-
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Fig. 1: Block diagram of the circuitry on the stereo audio processing panel.
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ing features: bass, treble, volume and balance control; the
audio signal routing and switching; "stereo wide"; mono/
stereo switching; synthesized stereo, which is selectable
with all input sources; automatic stereo indication; and
50Hz/60Hz field rate switching on the disc channel for
playing NTSC discs. Fig. 1 shows a block diagram of the
circuitry on the panel.

D.C. bass, treble, balance and volume controls are used
to enable remote control to be applied, all these actions
being carried out within a single Toshiba TA7630 i.c. The
volume control range is 70dB, treble -18dB to +12dB,
bass -15dB to +11dB, balance +3dB to -70dB.

Plugging a stereo audio input into one of the two DIN
sockets at the rear closes a switch that gives the signal
priority, on the appropriate channel, over any sound
signal coming in via the aerial socket. Timebase AV
switching is carried out simultaneously. The logic system
ensures that when a VCR is connected to the receiver
conventionally monophonic sound will be obtained; when
the same VCR is linked via the DIN socket then this
source, with the appropriate channel selected, will be
reproduced in stereo. This switching/routing is carried out
by an MC14052 i.c. There's a dual input from the i.f. strip
to cater for future off -air stereo signals.

There have been suggestions that the impact of stereo
TV would be reduced because of the inevitable close

spacing of the loudspeakers at each side of the screen.
Subjective tests have shown that some benefit is obtained
by incorporating a modest amount of phase -reversed
interchannel cross -coupling - the "stereo wide" feature.
The relevant circuitry is shown in Fig. 2, where it will be
seen that a couple of emitter -followers (TR1223/4) also
provide cross -coupled, phase -reversed outputs from their
collectors. A switching transistor (TR1225) is connected
across the outputs to give monophonic operation.

The synthesized stereo "Supersound" is more effective
than we expected it would be. The principle used is to
derive two separate outputs from a monophonic source, a
frequency -dependent time delay being applied to one
output. As Thorn say, this is certainly capable of provid-
ing an extra dimension to the sound, particularly when a
significant complex or reverberent element is present.
The Supersound circuit is under the control of a user
switch.

The Supersound circuit is shown in Fig. 3 - it's in the
right-hand channel, the signal being subject to two
frequency -dependent phase delays when the circuit is in
operation. The combination of these delays produces a
180° phase shift at about 1kHz, rising to a 360° phase shift
as the frequency increases. This is equivalent to introduc-
ing a time delay in the right-hand channel, with the delay
varying over the audio bandwidth. Since the delay varies
continuously with frequency, the audio image moves.

Transistors TR1226/7 control the phase shifting. The
equal amplitude but opposite phase outputs at the emitter
and collector of each stage are summed via RC networks
- R1280/C1245 in the first stage. The capacitor has a high
impedance at 1.f., so the output is taken from the emitter
with no phase change. At h.f. the capacitor has a low
impedance and the anti -phase output is taken from the
collector. The Supersound effect is cancelled by biasing
diodes D1221/2/3 off.

What you listen to of course is the loudspeakers, and
care is required with these. With a fair amount of audio
power being delivered at each side of the tube, purity
problems could arise at the resonant frequency of the
shadowmask. Thorn use a pair of 7W elliptical speakers
which have been specially developed by Goodmans for
use in these sets. Care is obviously also required with the
mounting and acoustics.

Thorn felt that a LED stereo indicator was a desirable
feature. The problem here is that with no off -air signals
there's no pilot tone -a convenient indication of the pre-
sence of a stereo signal. A stereo signal sensing circuit
was therefore devised (see Fig. 4), using a TL084 quad
operational amplifier i.c. Two of the operational ampli-
fiers are used as automatic level control (ALC) amplifiers
to equalize the amplitudes of the left- and right-hand
signals. The outputs are rectified and fed to an operational
amplifier comparator which detects phase differences
between the equalised signals and thus the presence of a
stereo source. The comparator's output is detected by a
circuit having a fast attack and slow decay, so that tem-
porary centre -stage activity etc. does not cause the indi-
cator to flash on and off. The fourth operational amplifier
is used as a Schmidt trigger to provide a degree of system
hysteresis. Selection of Supersound automatically biases
the Schmidt trigger to force the stereo indicator on -
there is a Supersound indicator as well to show that this
sytem is in use.

The JVC VHD disc system has been arranged so that
the players can accept and replay either PAL or NTSC
discs. The problem remains that an NTSC disc will deliver
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signals with a 60Hz field frequency (the line frequency
difference is small enough to be catered for by the fly-
wheel line sync system). Since manual adjustment of the
field hold, and height controls would be tiresome, circuitry
is incorporated to enable the sets to adjust automatically.

The circuit used is based on an NE555 timer i.c. which
operates as a retriggerable monostable when fed with
field sync pulses (see Fig. 5). The monostable's time -
constant is such that with an input pulse train at a fre-
quency of above about 55Hz the monostable remains
permanently latched. Sync pulses at a lower repetition
frequency allow the monostable to reset itself before the
next edge arrives to trigger it. As a result the monost-
able's output is either permanently latched high (60Hz)
or consists of a rectangular waveform with a 50Hz repeti-
tion frequency. The difference is detected by a diode/
capacitor combination whose output drives transistors
that in turn adjust the field oscillator's free -running fre-
quency and the height.

The remote control system has to be able to provide all
the audio controls in addition to the picture controls and
teletext selection. This is beyond the capability of the
existing sets of remote control chips, so an 8048 mic-
rocomputer i.c. with in-house programming has been
brought into use. The processing power of the 8048 is
also used to operate "bar -graph" indicators that show the
state of the treble, bass and balance controls. In order
that these indicators should not distract from the picture,
they are illuminated only when the control system is in
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output

12V

I Low for 50Hz

680k
for 60Hz Drive
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circult.

20msec r-17msec

50Hz

Fig. 5: 50/60Hz field switching.
60Hz

the audio mode. This arrangement provides a ready indi-
cation therefore of the mode engaged, preventing user
confusion with the buttons and their operation. The vol-
ume and balance controls operate in all modes.

The 8048 chip is used with two simple interfacing i.c.s
to extend the capability of the existing Mullard remote
control chips. The i.c.s, bar -graph LEDs and associated
components are mounted on two back-to-back boards
(PC1073/4) at the rear of the left-hand side facia mould-
ing, allowing the LEDs to show through. The whole
assembly can be loaded into the cabinet moulding from
the front. Thorn comment that the use of the microcom-
puter i.c. allowed this compact module to be developed in
a short time and with a minimum component count. The
programme masked into the 8048 is entitled ERIC -
Extended Remote I -bus Converter.

Routine W Receiver Tests:
GEC C2110 Series CTVs

The GEC C2110 series presents us with quite a contrast
to the hybrids, being the first solid-state colour chassis
from GEC. The circuitry is reasonably straightforward,
with a BU108/BU208 transistor line output stage, thyris-
tor regulated h.t. supply and considerable use of i.c.s in
the small -signal stages. These sets have their own charac-
teristics however, some endearing and some not. Since
the purpose of this series of articles is essentially the ini-
tial handling of sets as they come in for repair, we cannot
go into the more obscure of the occasional horrid prob-
lems that arise. We will however touch upon the more
common faults, within the confines of our own experience
that is. Note that the tube's heaters are this time supplied
from a winding on the line output transformer.

Fuses
After removing the rear cover the first thing to observe

is the position of the mains fuse - on the top left of the
main frame. It's a 3.15A anti -surge type. If you find it
open -circuit with no apparent cause, its contact with the
clip is suspect: a poor contact is sufficient to produce
enough heat to melt the fuse internally. When a fuse is
replaced, clean and retension the clips to avoid further
trouble.

Another thing to note is that there may be a "snub -

S. Simon

ber" network behind the fuse - an 0.22µF 350V a.c.
capacitor (C58) in series with a 27011 resistor (R69) to
chassis. This network is not shown on all circuit diagrams:
it was added to protect the thyristor.

The degaussing circuit has its own fuse FS2 (5A, later
changed to 2A) on its own little board, on which the
0.22µF mains filter capacitor C751 is also mounted. So if
C751 goes short-circuit, FS2 will be found blown.

Returning to the 3.15A fuse FS1, if this has blown its
appearance will (as usual) give a clue to the cause. If it's
severely blackened, the cause is not far away - either the
snubber capacitor or the BT106 thyristor, which is on the
bottom centre power unit. Check with an ohmmeter to
see whether there is a short between the body (anode)
and the legs (the long one is the cathode). If it doesn't
appear to be short-circuit, take a look at the condition of
the two large electrolytics towards the front of the panel.
These can cause all sorts of trouble, and it's not a nice job
getting rid of all traces of electrolyte from under the com-
ponents and the multi -pin sockets.

If the fuse is not blackened to any extent, it's more
likely that the short-circuit ,is in the line output stage.

Over to the Line Output Stage
This is on the right side (lower) and some caution is
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Fig. 1: Line driver and output stage circuits. D601 was later changed to type BY210-800.

required in order to save a lot of time. The BU208 (origi-
nally BU108) line output transistor is liable to go short-
circuit and if it does this is not the end of the story. It's a
fairly simple matter to expose the transistor by removing
the cover plate. The transistor can then be isolated by
removing its collector lead. Test it for leaks with the black
probe to its collector - there should be no reading. If
there is a reading, the transistor should be replaced
together with the small 47V zener diode D51 which is
wired between its emitter and chassis. Any short through
the transistor will spell doom for the zener diode, which is
what it's there for (to stop the transistor's emitter voltage
rising above 47V). A point to note is that the original
cause of the trouble could be that the flyback tuning
capacitor C52 (0.0054,F) has gone open -circuit. This will
certainly kill the diode, and probably the transistor as
well. The transistor could just as well have gone short-
circuit on its own account however.

If the transistor is not at fault, check between its emit-
ter and chassis, disconnecting the zener diode to prove
whether this is responsible or not, since it's quite likely
that the 40V rectifier diode D601 (BYX70) on the board
near the line output transformer is short-circuit. Its reser-
voir capacitor C601 (750µF), the fairly large electrolytic
on the rear edge, is also suspect.

It's common in these sets to have a minor burn up on
the top of the line output transformer housing where
there are two small 1M11 resistors (R607/8). These
change value and in doing so hasten their own demise

D605

23) BA1481
C606

18

P601,
50

0

ii L602

ii

HT

from R65

Shift

Triplet

13
0

Line output
transformer

U304/R610

CRT heaters

114421

without causing too much trouble. As they fall in value, so
the tube's first anode supply falls. Sometimes they stay
intact long enough to cause a bit of a burn up (and maybe
a blown fuse), but this is not common.

Talking about tube supplies, we should mention the
habit of R701 (1801d1) going high in value. This results in
a dark picture since the voltage at the tube's grids is
reduced. R701 is situated on the front left of the bottom
centre power supply board. Brightness problems are not
uncommon on these sets, and the cause of reduced
brightness could be in the first anode supply network:
check R506 (560kfl) on the convergence panel in earlier
models, or R616 (same value as it replaced R506) on the
same panel as R506/7 in later models. In the event of
excessive brightness, check R507 (300kfl) on the con-
vergence panel.

The Field Timebase
A major trouble spot is the field timebase, which is on

the upper right panel. There are two npn output transis-
tors on separate heatsinks inverted at the front end, and
it's here that the causes of inadequate field scan, bottom
cramping etc. will probably be found. Power transistors
such as the BD203 or TIP31 are suitable replacements
for the ON447. The resistors in the emitter circuits of the
output transistors (R466, R467, R469 and in later ver-
sions R474) should also be checked, while the mid -point
voltage preset (P454) requires careful setting (for 23.5V
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Fig. 3: Tripler, focus, c.r.t first anode supply and beam limi-
ter circuits.

at the emitter of TR454).
Excessive scan should direct attention to the field

charging capacitors C457 (47µF) and C458 (22µF) which
can lose capacitance. In the event of field hold problems
check C452 (4.7µF).

Around the Line Timebase
There are two fusible (sprung) resistors on the line

output transformer housing. One (R601) is for the 12V
supply and the other (R603) for the 24V supply. Either
can spring open for no apparent reason, but if they do
overheat check the associated zener diode (D602 and
D603 respectively) before looking elsewhere. Whilst the
24V line feeds the audio output chip only, the 12V supply
feeds the small -signal stages and the TBA920 sync
separator/line oscillator chip. The latter obviously
requires a start-up supply, which comes from the h.t. line
via R409 (6k11). These two items are on the centre right
side panel, along with the line driver stage. The BF355
transistor used in this stage is a possible trouble spot, and
attention should be paid to it and its h.t. feed resistor
R411 (2.2k11) in the event of the no results symptom
where the h.t. supply is present. Whilst we're in this neck

Beam limiter
R701 and CRT
180k Al controls

Varicap tuner
R702 control
24k circuit

1=C701
600

11441 1

of the woods, line sync problems should be dealt with by
replacing the TBA920, whilst striations on the left-hand
side could well cause head -scratching if you don't know
that C414 (47pF) across the primary winding of the line
driver transformer can be responsible.

A quick idea of the state of things can be gauged from
the condition of the thermal resistor R60 on the top of
the frame with the other droppers. If it has sprung open,
it's a pretty safe bet that some sort of short is present on
the h.t. line and that it's something to do with the line
output stage. Don't quote us on this however, since when
it happens to you it'll probably be for some other
reason . . .

Fault Round Up
The SN76013ND-07 audio chip is fairly reliable. The

reason why these chips give a lot of trouble in some audio
units but not here is because of the supply voltage. In
these sets the voltage is 24V and the chip runs fairly cool:
in an audio unit the voltage is more towards 30V and the
audio is generally run at a higher level. The usual cause of
distortion is the 24V zener diode D603.

The colour decoder is pretty reliable apart from very
occasional chip failure. The real villains here are the small
preset controls which tend to become intermittent, either
at the wiper or at one end of the track. Before delving too
deeply, check their operation with a meter, ensuring that
they are returned to their original settings (mark them)
once passed o.k. Most colour defects originate around the
RGB output transistors and are easy to trace by checking
and comparing the voltages in the three stages - these are
identical apart from the drive controls incorporated in the
red and green stages only.

The tuner unit is of the varicap type, the tuning voltage
being derived from the h.t. line via R702 (24kfl) on the
power supply unit. If you can't tune in, check this resistor
first.

We're back where we started then, at the power
supply. The h.t. should be set (P701) for 186V at the
junction of R58/59 or R66/67 (earlier or later power
supplies respectively). In the event of low/high h.t., check
the values of R706 and R709. Low h.t. can also be caused
by D702 or C705 being leaky. Picture jitter is sometimes
a problem. Try replacing the trigger diac D701 first (ITT
V413M or RCA 17000 are recommended types). If this
fails to improve matters, replace the thyristor.
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Long-distance
Television

Roger Bunney

THERE was a wide selection of long-distance TV recep-
tion of all types during April. With the approach of the
Sporadic E season, there's been an increase in the
number of short -duration receptions, European signals
being noted on most Band I channels. Tropospheric con-
ditions have been similarly active, following on from the
good openings in March. F2 and TE signals have also
been received at times. It's been interesting here at Rom-
sey (Hants) to monitor the early evening period from
1700-1900BST: TE video information has been present
most evenings on ch. E2, arriving from the south,
generally weak but at times rising to give recognisable
pictures. The signals are certainly height conscious, and I
suspect restricted to along the south coast: a signal
present at 52ft cannot be resolved with an aerial at 30ft.

The log for April is as follows. First SpE reception.

30/3/82 TSS (USSR) ch. R1, 2; TVP (Poland) R1, 2.
31/3/82 TSS R1, 2; CST (Czechoslovakia) Rl.
4/4/82 SR (Sweden) E2, 3, 4.

10/4/82 SR E2, 3, 4; NRK (Norway) E2, 3, 4.
11/4/82 TSS R1, 2; RAI (Italy) IA.
23/4/82 SR and NRK E2 and 3.

1/5/82 TVP Rl.

TE/F2 loggings were as follows:
31/3/82 ZTV (Zimbabwe) E2; GBC (Ghana) E2. Both

TE.
1/4/82 ZTV E2 (F2 with PM5544 pattern); GBC E2

(TE); Dubai E2 (F2).
5/4/82 ZTV E2 - very strong PM5544 pattern via F2.
6/4/82 Similar to 5/4/82.
9/4/82 GBC E2 (TE).

10/4/82 Dubai E2 (programme material, very strong,
via F2); TE signals from ZTV and GBC on ch.
E2.

12/4/82 ZTV and GBC E2 (TE).
13/4/82 GBC E2 (TE).
16/4/82 GBC and ZTV E2 (TE).
18/4/82 As 16/4/82.
23/4/82 ZTV E2 (TE).

A sustained high-pressure system gave tropospheric
reception during much of the month. Conditions were not
as good as they can be, but were nevertheless good
enough to enable W. German u.h.f. stations to be re-
ceived in the Midlands on some days. The first period of
tropospheric reception extended from the openings of
late March, the best days perhaps being the 5/6th and the
17/18/19th of April. DR (Denmark) was received on the
18th, in Band III.

There was particularly marked MS (meteor shower)
activity on the 7th. Cyril Willis noted RIVE (Spain) using
a new identification -"TVE" rotating on a "roundabout".

My thanks to the following who contributed to the log
and sent comments this month: Cyril Willis (Cambridge),
Arthur Milliken (Wigan), Mark Baldwin (Canterbury),
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Garry Smith (Derby), Hugh Cocks (Sussex), Reg Roper
(Torpoint), D. Moller (Eastbourne), Roger Hazelden
(Bishops Stortford) and Ryn Muntjewerff (Holland).

Good F2 conditions have continued in Australia.
Anthony Mann reports signals as high as 55.42MHz -a
Japanese f.m. link - on some days in late March, also ch.
R2 vision. April 4th was particularly good, with TDF
(France) ch. F2 audio (41.25MHz). Robert Copeman
(Melbourne) received strong signals from Lanchow
(China) and Vladivostok (USSR) on ch. R1 on the same
date. A reader in Dhahran (Saudi Arabia) reports recep-
tion of an unlisted Iranian ch. E21 transmitter, using the
Fubk test pattern and a colour pattern with a broad hori-
zontal band of colours (four) at the bottom.

4GHz Satellite Terminal
Work is continuing on the development of a home con-

structed satellite TV receiver for the 3.7-4.2GHz spec-
trum, in which signals can be received on three Russian
channels - one relatively strong. The terminal illustrated
last month works, but with insufficient gain in the aerial
system to resolve signals. I'm now awaiting the arrival of a
larger dish. A fellow enthusiast has got the basic system
shown working with a 6ft dish, and reports excellent
results - using a Chapparel horn feeding directly into the
mixer/i.f. amplifier arrangement described. The low i.f.
(70MHz) with single conversion from 4GHz has resulted
in a selectivity/image problem however. As a result, a
design with an initial i.f. at u.h.f. and a second conversion
to a lower i.f. is being tested. As soon as a basic design
giving reliable results is achieved, information will be
given - including sources of supply. A two metre dish with
supporting structure is available from Harrison Brothers
of 22 Milton Road, Westcliffe-on-Sea, Essex - send s.a.e.

Six foot/two metre dish aerial of petal construction - avail-
able from Harrison Brothers (see text).
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with enquiries, and note that they do not have electronics
items available at present.

During April I visited the CAI Exhibition at the IBA's
Brompton Road headquarters. One of the most striking
features was a bank of SECAM monitors displaying
noise -free colour signals from the Russian Gorizont satel-
lite, the 3.8GHz signals being picked up by a 6ft dish atop
the building. Tuning to other channels revealed two
weaker Russian TV signals. The equipment is understood
to be available from Megasat Ltd. of 8 Poland Street,
London W1 - send s.a.e. with enquiries and note that the
prices for complete terminals run to several thousand
pounds.

New EBU Listings
Portugal: Valencia do Douro RTP-1 ch. E4, 35W hori-
zontal -a possible via SpE.
Syria: Nabi-Saleh SRT-1 ch. E3, 180kW e.r.p. horizontal
- this one has already been received in W. Europe.

Channel El
At the end of my account of the history and demise of

the American ch. Al last month I raised the question as
to whatever happened to the European ch. El? Mr. R.
Gressmann of the EBU, Brussels, has kindly provided the
answer. The spectrum that had been allocated for
TV broadcasting at the Atlantic City ITU Conference in
1947 was 41-68MHz. The first European TV channel
plan was agreed at the Stockholm ITU Conference in
1952. At that time there were only twelve W. European
transmitters in operation - one French transmitter was
using a 441 -line standard. Only three 7MHz bandwidth
channels could be accommodated in the 41-68MHz spec-
trum, and these were defined as 47-54, 54-61 and
61-68MHz. This left the spectrum 41-47MHz unoc-
cupied, though assignments were made for three Yugos-
lavian stations in this spectrum. As far as is known no
system B transmitter has ever operated in this part of the
spectrum, and the plan following the 1961 Stockholm
Conference deleted any mention of it. It's assumed that
setmakers had regarded this unused part of the spectrum
as channel 1, hence to this day we start at ch. E2 in W.
Europe. Not quite such a lengthy saga as the story of ch.
Al, but our thanks nevertheless to Mr. Gressmann for
clearing up the mystery.

From our Correspondents . . .

Roger Hazeldon (Bishops Stortford, Herts) was very
successful in both Band III and at u.h.f. during the recent
good tropospheric conditions. He had noise -free colour
from Holland and Belgium, and good quality Band III
signals from Denmark. April 1st was a red letter day,
when he received Dubai ch. E2 via F2. Roger is using a
Telerection wideband short -backfire u.h.f. array, a
Jaybeam ABM11 Band III aerial and an Antiference
MH308 covering both Bands I and III. The short -backfire
gives high gain, especially when the optional director
extension is fitted. Unfortunately few were produced,.
since Telerection ceased aerial manufacture shortly after
introducing their version. The receivers Roger uses are
an "ageing" and heavily modified (for variable bandwidth
switching and varicap tuning) Cossor dual -standard set, a
Pye hybrid colour receiver and a Thorn 1690 mono-
chrome portable.

Paul Barton (Harrogate) has built a DX system similar

SOUTH WEST AERIAL
SYSTEMS

10 Old Boundary Road, Shaftesbury,
Dorset. SP7 8ND tel. 0747 4370

Ultra High Gain at an economic price - and it's made in Britain! Wolsey's
HG36 'Quicksilver' UHF aerial features a peak 18dBd gain and a low 15dBd)
within its designed Group coverage. This multiple director system with
effective reflector provides for extreme gain, superb directivity = ± 15° @ 3dB
points and maximum front/back performance = 25-30dB. Coupled with the
Labgear CM7066 (26dB gain, 1.8dB noise figure) the combination is perhaps
the hottest single boom aerial system now available in the UK at remarkable
£ per dB value.
We provide a comprehensive service at competitive prices for all types of
TV/FM aerial systems and are the respected DXing experts. Coverage of all
proprietary UK and European manufacturers is complimented with our own
'in-house' range of Band 1,2, Air/Marine/'phone/UOSAT aerials (Leaflets SAE).

Customer consultancy is available to resolve reception difficulties.

Wolsey HG36 'Quicksilver' Group UHF aerial
(state group - A,B,C/D) £28.95

Labgear CM7066 High gain, low noise aerial head amplifier £19.75
(matching 12v/mains PSU E13.501

SWAS WB3 wideband Band 1 (47-68MHz) 3 element
TVDXing aerial £27.75

Labgear CM6022/RA Upconverter, +4dB gain. 240v operation £35.60
Polytron RSPK4/5 UHF single in -line notch filter

(depth +23dB), state group £6.30

The above prices include VAT, post, packing. Our 1982 catalogue costs 50p.
Please include SAE with ALL enquiries. Access/Barclaycard welcome.

Delivery normally 10-14 working days.

LOOK I Phone: LUTON
BEDS. 38716

OPPORTUNITIES
TRADE SALES

ALL SETS GUARANTEED
COMPLETE

OVER SIX HUNDRED SETS
ALWAYS IN STOCK

Philips G8; Pye
Thorn Sets i.e.

3000 series, 8000 series, 9000 series
Murphy, Bush, Decca, GEC

All from
£20.00

Mono's from:
£2.00

ALL MODELS
All include VAT

OPPORTUNITIES
9A, Chapel Street, Luton, Beds.

LUTON 38716
9.30-6.00 p.m. Weekdays, 10.30-1.00 p.m. Sundays.
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EBU bar test pattern used by Madras
ch. E4 - photo courtesy T. S. Nanda
Kumar.

Vertical bar test pattern used by Mad-
ras ch. E4 - photo courtesy T. S. Nanda
Kumar.

to that described in these pages recently (i.f. processor
etc.) but making use of G8 panels. He reports that the
gain and selectivity are both good. Paul is also considering
a 4GHz satellite receiver system . . .

Nanda Kumar (Madras) has sent in two shots of local

Gorizont satellite reception showing a
Moscow/Berlin link via the hemispheri-
cal beam. Photo courtesy S. Birkill.

ch. E4 test patterns. He's made a high -gain 16 -director
ch. E5/8 Yagi array which, with an Indian made 45dB
v.h.f. only preamplifier, enables the new Sri Lanka TV to
be received. Nanda mentions that Stat-T is still operating
on ch. 51 (714MHz), not 754MHz as previously reported.

The LaserVision Disc System
Part 2

THERE are two types of LaserVision record, the CAV
(Constant Angular Velocity) and CLV (Constant Linear
Velocity) types. Philips also use the terms active and long
play respectively. With the CAV digc the speed of rota-
tion is constant, at 1,500 r.p.m. (25 r.p.s.). As this is the
same as the frame frequency, it follows that one complete
frame is recorded per revolution. Thus all the field sync
pulses and flyback periods are lined up in the same posi-
tions across the disc.

Track jumping can thus be easily performed without
affecting picture quality by arranging for it to occur during
the field flyback period, of which there are two per
revolution. This is accomplished by open -circuiting the
loop that controls the radial mirror, kicking it in the
required direction by means of a large pulse, braking it
rapidly with another pulse of the opposite polarity, then
closing the control loop so that the servo picks up the
centre of the newly selected portion of the track.

Special Effects
A number of effects can be obtained according to the

direction and frequency of the jump (see Fig. 9). For
example, a jump backwards once per revolution gives a
still picture by repetition of the frame. A jump backwards
every half revolution gives reverse motion at normal
speed, while a jump forward every every two revolutions
gives half speed forwards. To get reverse at half speed the
spot must jump two tracks every one and a half revolu-
tions. For fast forward one forward jump per revolution
gives three times normal speed.

Hence by changing the polarity and varying the fre-
quency of the pulses a range of playing modes is possible.
The controls provided and their effects are as follows:

Freeze frame: There are two buttons. Pressing one gives

Vivian Cape/

the next frame while pressing the other gives the previous
frame.

Slow motion: Either forward or reverse can be selected by
two buttons, while a linear potentiometer varies the
speed from normal to four seconds per frame.

Normal speed: Two buttons give forward or reverse.

Fast forward: Three times normal speed as long as the
button is depressed.

Search: Two buttons for forward or reverse search. In this
mode the disc rotates at a very high speed, about 75 times
normal, which means that a complete side is scanned in
24 seconds. This continues as long as the relevant button
is pressed or until the end of one section (called a chap-
ter) of a programme is reached and the next is ready to
start.

So how does the machine know where the chapters
end? For this purpose codes are included on lines 16-20
and 329-333 during the field blanking period. These
identify not only chapter divisions (if included) but also
the numbering of every frame. Either of these numbers

la) Ic)

Fig. 9: Examples of the effects possible with the CAV type of
disc. (a) One jump back per revolution gives a still picture.
(b) One jump back per half revolution gives reverse motion
at normal speed. (c) One jump forward per half revolution
gives three times normal speed.
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Fig. 10: Block diagram of the player.

can be displayed on the screen by pressing the index
button. A stop code may be included with some instruc-
tional material to freeze the frame automatically when
the code is reached - this can be overridden if not

These features are all available with the CAV disc.
There's a drawback however. As with an audio
gramophone record, maximum use is not made of the
space available on the disc. While the information pack-
ing density approaches the theoretical maximum for the
system at the inner parts of the track, it becomes less as
the track diameter increases: at the outside, where the
track length per rotation is two and a half times greater
than at the centre, there is much wasted space. This
means that the playing time is only half an hour per side.

Hence the CLV disc. With this, the linear scanning
velocity and hence the information density remain the
same from the inside to the outside of the disc, which in
turn means that the playing speed is not constant. It starts
at 1,500 r.p.m. and gradually slows, to 750 r.p.m. half way
across and 500 r.p.m. at the finish. This enables the play-
ing time to be doubled to an hour per side.

This gradual slowing down is not difficult to arrange.
Since the motor speed is controlled by the off -disc line
sync pulses, it will adjust to give the normal 64i.tsec per
line. This method of recording means that the field blank-
ing periods do not line up across the disc in the same
direction, so track jumping is not possible. A special code
is included on the lines previously mentioned to disable
the various speed controls. Instead of the chapter and
frame number codes, a time code is recorded. This gives
the elapsed time on the screen in hours and minutes when
the index button is pressed.

The type of record depends on the type of programme
material. Instructional and documentary features would
normally be recorded on CAV, but with feature films,
where the playing time is more important than the pro-
vision of still picture and slow-motion facilities, CLV discs
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Audio channel
I and 2 outputs

UHF output
to TV set
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and divider

Phase
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Disc
drive
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Disc
motor

will be used. No switching is required by the user to select
the appropriate mode.

Block Diagram: Outputs Provided
Since (unlike a VCR) little signal processing apart from

demodulation/remodulation is required, the circuitry
used in the player is fairly straightforward (see block dia-
gram, Fig. 10). As we've already seen, loss of signal due
to surface blemishes is unlikely. It may occur however as
a result of other factors such as imperfect metalising or
tiny bubbles in the plastic coating material. These are
taken care of by including drop -out compensation. A
64/..Lsec delay line stores the signal from the previous line
and, if a drop -out is detected, a switch selects the output
from the delay line (via a separate f.m. demodulator),
thus filling in with the corresponding portion of the pre-
vious line until the signal is restored.

Two buttons are provided for the sound channels, so
that either or both can be switched in. There are two
output sockets so that the audio signals can be taken out
directly and fed to a stereo amplifier (output is 1V at
1-5k11). There's also a 2V video output. The normal out-
put is provided via a u.h.f. modulator on channels 31-43,
at 2.5mV.

In Conclusion
So there it is, the latest addition to the world of

video/TV. The performance, as far as we've been able to
judge from demonstrations of prototypes, is excellent, the
technology neat and sophisticated. As to whether the
system will be successful commercially, the problems
include the launch of the rival VHD System next year and
the dominant position already achieved by VCRs - in
addition to selling the whole idea of discs of course. Discs
and tapes have coexisted for many years in the audio field
- but in that case the discs came first.
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VCR Clinic
Ferguson 3V23
A Ferguson 3V23 came in with the complaint that it
wouldn't accept a cassette. When the machine was set up
and a cassette was inserted the threading motor was
energised, but no sooner was the tape threaded than it
was ejected again. A different tape, which was not fully
rewound, was then inserted. The machine went into the
rewind mode, stopped, rewound etc. until the tape was
fully rewound. The cassette was then ejected.

This gave us the required clue. On the 3V23, JVC
HR7700 etc., an end sensor (cassette lamp shining
through to a phototransistor) is activated when the tape
has come to the end of play. The tape is then automati-
cally rewound. The end sensor phototransistor (X4) has a
collector voltage of 9.9V for no light input, the end sensed
reading being 2V. The faulty machine gave the end sen-
sed reading regardless of the light conditions. As a result,
the tape was rewound: when a rewound tape was inserted
both the start and end sensors were activated, producing
a mechacon eject command. Replacing the phototransis-
tor (mounted on the servo -2 board) completely cured the
fault. M.J.C.

Ferguson 3V16
Intermittent play key tripping was the problem. As the
drum and tape transport system seemed to be working
normally we monitored the inputs to the MSM5830 i.c.
on the mechacon (mechanism control) board. The input
to pin 20 from the take-up spool sensing Hall effect i.c.
was found to be low when the machine stopped, a new
Hall effect i.c. completely curing the trouble. M.J.C.

Ferguson 3V23
There were two problems with a Ferguson 3V23. The
first was a squeaking noise during rewind and was over-
come by replacing the take-up tension brake assembly -
with the modified version. The second problem was more
complicated - no colour on playback, and no servo lock
on record. What was common to these symptoms? We
found, that IC4 (HA11703) contains a sync separator
stage which is used to supply the servo -2 panel and the
sync gate in IC202 (HA11717). There was video infor-
mation at pin 2 of IC4 but no sync output at pin 1: replac-
ing the i.c. cured the fault. M.D.

Hitachi VT5000
Customers sometimes do stupid things. In this case a cas-
sette had been put in a Hitachi VT5000 and the play
button pushed. The tape had threaded, and then almost
immediately unthreaded again. The customer had con-
vinced himself that the only problem was failure of the
play key to latch, so he'd tried to get the machine to play
by holding the key down. When I called I was told that
he'd tried this for nearly an hour, after which the machine
had given up and gone dead.

We decided to take the machine back to the workshop.
On removing the top cover we found that F952 (3.15A,
anti -surge) had failed and that the bridge rectifier D951

was short-circuit. After replacing these items the machine
came to life, so we inserted a cassette and pressed play.
The machine threaded up and the head drum started to
rotate but the tape failed to move. This was because the
capstan motor had seized up - the cause of the tripping
play key.

After fitting a replacement motor the machine
threaded up and the tape moved along nicely in play. We
then connected the output to a TV set, but all we got on
the screen was noise. The machine worked normally in
the E -to -E mode and we knew that the tape had a record-
ing on it, so we checked the f.m. waveform at TP215. It
was almost non-existent, indicating the need for a new
drum - which restored normal operation. The customer
must have ruined the heads by keeping the tape threaded
around the original rotating drum for such a long
time. M.D.

Grundig 4000
The customer brought in a Grundig 4000 VCR and ex-
plained that the tape had got jammed inside. He'd man-
aged to remove the tape, but the machine now refused to
go into the play mode. We lifted the top cover off and
inserted a tape: the machine threaded up, but when play
was selected the head drum failed to rotate. Checking the
voltages around the commutator module revealed that
the 26V supply was missing, and tracing this back to the
power supply brought us to R471 which was open -
circuit. M.D.

Ferguson 3V23
The fault label attached to a Ferguson 3V23 machine
read "intermittent record". An initial check revealed that
everything was in order, so the machine was left for a few
hours in the E -to -E mode to see whether the fault would
develop. At the same time the waveform at TP1, the f.m.
output from the Y-C board to the pre-rec board, was
Monitored. After about three hours the amplitude and
symmetry of this waveform were seen to vary. We
checked back to TP2 (see Fig. 1), where the pre -
emphasized video is present, and found that the
waveform was constant. The output at pin 9 of IC1 was
seen to vary, so it seemed a clear case of a defective
HA11701 i.c. We didn't have one in stock however, so
the remaining possible components were checked. Cold
resistance tests revealed that C4 was leaky, shorting down
the f.m. waveform.

Ferguson 3V30
No colour on playback was the fault on a Ferguson 3V30.
As a start, a prerecorded tape was tried, establishing that
the fault was indeed present on playback. We decided to

Clipped
video

Record
FM output

Fig. 1: Record fm. output circuit, Ferguson Model 3V23.
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Fig. 2: Part of the chroma playback circuit, Ferguson 3V30.

start checking around IC401 (AN6360) which carries out
conversion of the chroma signal from 627kHz to
4.43MHz (on playback), automatic chrominance control,
record/playback switching etc. (see Fig. 2). The 627kHz
chroma signal was present at TP401 (pin 18), the play-
back chroma input to the i.c., but was absent at pin 17 -
after passing through the record/playback switch and the
a.c.c. amplifier. The record/playback switching voltage
was correct, so the i.c. came under suspicion. Further
checks revealed that the voltage at pin 18 was only 2.6V
however instead of the specified 3.4V. The culprit turned
out to be C414 (0.001µF) which was leaky, a replace-
ment returning the voltage and the colour to nor-
mal. M.J.C.

Toshiba V8600B
The problem with a Toshiba V8600B was intermittent
colour when recording - playback was not affected. The
machine would run for several hours at a time without the
fault occurring. Heating with a hairdryer and cooling with
freezer helped us to find the culprit - IC202 (CX130)..
This i.c. is used for switching the pilot burst into the hori-
zontal sync section of the waveform when recording. We
proved the point by interchanging IC202 and IC203
(both type CX130), when the colour remained
stable. M.D.

Panasonic NV2000
A stock/demonstration Panasonic NV2000 came into the
workshop from one of our branches, the problem being
that the cassette was jammed in the machine - it wasn't
possible to push the eject button down to release the
cassette carrier. Removing the two screws from the cas-
sette carrier cover didn't help since it couldn't be
removed in the carrier down position. Removing the bot-
tom cover and swinging open the servo panel gave us
access to the cassette lock lever unit, and after removing
this with a few twists and turns the cassette carrier was
released. The tape was still threaded however, and had to
be removed and wound back into the cassette.

This left the machine in the play position, so it was
going to be necessary for us to carry out the adjustment of
cam gear and mode select switch procedure given in the
manual. This procedure and the description in the manual
are exactly the same for the NV7000 and NV7200, but
there's a difference between the diagram of the cam gear
hole (A) shown and the machine - in the manual it's
shown close to another hole in the cam gear, with a single
hole at 90° clockwise to it, but the cam in our machine
had a single hole (A) with a double hole at 90° clockwise

from it. Anyway, the full alignment was carried out, but
when we switched on and inserted a cassette the machine
threaded up just like a Beta machine! We went through
the mechanism alignment again, and this time removed
the belt from the threading motor before switching on:
pushing the carrier down immediately switched on the
threading motor.

We decided to investigate the threading motor circuit.
Pin 25 of the microprocessor i.c. was telling the motor to
start, but there were wide variations in the voltages on
many of the other pins of the i.c. compared to those given
in the manual. Changing the i.c. (IC6001) failed to cure
the trouble, so Panasonic were consulted. They suggested
that the gating i.c. (IC6002) might be fault, but changing
this also failed to cure the problem.

We next started to investigate the incorrect voltages
around IC6001. The voltage on the reset pin 27 was only
0.12V instead of 5.1V. This pin is connected to the col-
lector of transistor Q6002, so this was removed to see
whether the voltage would rise. It didn't, so pin 27 was
isolated, giving us a reading of 5V. What else was there?
Pin 27 is connected to the microprocessor's stop output
pin 33 via the 0.01µF capacitor C6002 which, when
checked out of circuit, read 68f/. The machine worked
perfectly when this capacitor was replaced - but I guess
it'll be some time before I come across another low -
resistance C6002! R.J.F.

Panasonic NV7200
A Panasonic NV7200 we had in was stuck on channel
"18". As with all machines that have microprocessor con-
trol, the first test is to make sure that all voltages, includ-
ing back-up circuits, have been discharged, since when
spurious mains pulses are received by the microprocessor
it can produce erroneous instructions. To remove the
back-up voltage on this machine, unplug P7053. After
getting the no voltage condition and then switching the
machine on again the fault was still present however.

Since the machine was displaying 18 and not a correct
number (it goes up to channel 12), it seemed more than
likely that the microprocessor itself was defective. I first
checked the clock oscillator, which was o.k., then for the
switch pulse at pins 14 and 15 - this pulse is derived
within the microprocessor i.c. from the clock pulses, and
is used to check the state of the pins sequentially. As it
was not present the microprocessor i.c. was changed,
clearing the fault. M.S.

Panasonic NV2000
We've had four Panasonic NV2000 machines in recently
with low gain due to the aerial amplifier. M.S.

Hitachi VT8700
A small point concerning the Hitachi VT8700. A couple
of customers have complained that the battery back-up
for the clock has not worked. The system maintains the
correct time and programme memory for up to fifteen
minutes in the event of a power cut - but only when the
machine is switched to the timer mode. It differs in this
respect to the previous VT8500, and in fact to most other
machines with a battery back-up facility. D.S.

Reports from Michael J. Cousins, T.Eng. (C.E1.), Mick Dutton, R. J. Fox, Mike Sarre
and Derek Snelling
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a 11 .00 postal order (made out to
!PC Magazines Ltd.), the query coupon from page 491 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.

THORN 9600 CHASSIS
The problem with this set is lack of width - the picture is
about two and a half inches in at each side of the screen. On
investigation I found that W810 in the diode modulator
circuit had burnt out, but I can't read its type.

The trouble is almost certainly confined to the diode
you mention - it's type BY298. An improvised heatsink
could be fitted to increase its reliability.

SONY KV132OUB
There's a green raster when the set is first switched on. A
white raster without noise then appears while the sound,
low when you switch on, fades away. The final i.f. transis-
tor seems to be defective with 5.7V at its emitter and 4.4V
at its base. Any suggestions for a replacement?

The 2SC1128 transistor you mention definitely seems
to be defective. Replacing it with a BF199 or BF224
should restore normal results. The preceding 2SC1129
transistors could be replaced with a BF198, BF225,
BF310 or BF367 should the need arise.

PHILIPS G11 CHASSIS
The problem we have with this set is repeated failure of the
h.t. fuse due to the line output transistor going short-
circuit. Replace both items and the set works perfectly -
for a time. The line scan panel has been investigated
thoroughly for dry -joints, leaks etc. but no fault can be
found. The h.t. is correct.

The h.t. reservoir capacitor C4029 on the power supply
panel can be the cause of this sort of thing, due to defec-
tive riveting. The recommended Philips replacement type
is part no. 124 47056. Other things worth checking are
the screening of the line drive cable between the
timebase panel and the line output stage panel (it should
be earthed at both ends) and the foil on the line output
transistor's heatsink (could be punctured). If necessary,
try replacing the 0.91µ.F scan -correction capacitor C3135
on the line output stage panel.

TELETON TVC20
The sound and picture suddenly disappeared. The set was
switched off and the back removed, and on switching on
there was good, clear sound. The e.h.t. then came up and
the sound went. A raster appeared but no picture. Retun-
ing gives very distorted sound but no picture.

Since the sound comes through clear when the set is
first switched on it would appear that the tuning voltage

(approximately 30V) applied to the channel selectors is
correct. Confirm that it does not vary as the line timebase
warms up - the voltage is obtained from the main h.t. line,
with a shunt stabiliser on panel CP083 for regulation. If
the tuning voltage does not vary, check whether the a.g.c.
system is working properly - there should be 3.7V at the
a.g.c. input to the i.f. preamplifier subpanel. From there
you will have to check through the main i.f. strip if neces-
sary - the voltage at the base of the first transistor (TR1),
which is also gain controlled, should be 2.2V.

KUBA FLORENCE
There's no colour and the bottom corners of the raster
have gone like a triangle. Before this the colour would flash
on and off, with slight pulling on the left-hand side of the
screen - not all the time. The line output valve fitted is a
PL509, though the details suggest that it should be a
PL519.

The line output valve in this chassis should indeed be a
PL519, and one of reputable make at that. It sounds as if
the valve has developed a heater -cathode leak. Fit a new
PL519 and replace the 10012, and the 10kil resistors
above the valve - you will probably find them burnt (they
are in the screen and suppressor grid circuits respec-
tively). Lack of chroma with this chassis occurs when a
fault reduces the line output.

THORN 3500 CHASSIS
There's a peculiar focus fault on this set. Originally the
focus would become incorrect momentarily, then revert to
normal, but after a time the situation was reversed, the
focus being poor most of the time, reverting to correct only
occasionally. The focus control can be adjusted for good
focus during the fault condition however. The tripler has
been checked by substitution, the focus spark gap cleaned
and the focus control itself checked. What next?

This fault can be caused by leakage across the c.r.t.
base panel. Increasing the focus spark gap with a file
sometimes provides a cure, but on occasion it's necessary
to fit a complete new panel. Before going to this length
however check for corrosion and poor contact at the
c.r.t.'s focus pin (9). It's also possible for the c.r.t. to be
the cause of the fault, in which case a microammeter
connected in series with the focus pin will show a current
flow.

RANK T22 CHASSIS
The line output stage ceased to work and on checking the
h.t. feed at 5Z2 this was found to be low at 90V. Discon-
necting 5Z2 restored the h.t. to 200V, so the power supply
is o.k. The line output transistor's base feed resistor 5R8
reads o.k. but has obviously been running hot. With it
disconnected at one end and 5Z2 reconnected the h.t.
remains at 200V. As the line output transistor seemed to be
all right a new output transformer was fitted. This has
restored the picture, but there's horizontal waving of the
picture from the sides. A steady picture can be obtained by
turning the contrast down, but the picture breaks up when
the contrast or brilliance control setting is advanced.

The most likely cause of your problems is a defective
e.h.t. tripler. Other things worth checking if necessary are
the EW modulator diodes 5D6/7 and the 1.2M11 sync
separator bias resistor 4R50 associated with pin 5 of the
TBA950 line oscillator/sync separator i.c.
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PHILIPS G9 CHASSIS
There's a fault in the NS correction circuit. The NS amp-
litude control R7114 has to be left turned completely anti-
clockwise otherwise R7118 overheats. As a result, there are
downward and upwards curves at the top and bottom of
the screen respectively.

This fault will arise if there's an open -circuit some-
where between pin 6 of socket Q and the junction of
L7111 and R7113. Check the print, L7115 for being
open -circuit or dry -jointed, and C7112 (0.15µF) for
being open -circuit.

ITT CVC5 CHASSIS
The problem with this set is that the channels change. The
tuner, tuner head and tuning voltage stabilizer have been
replaced but the trouble persists.

You've dealt with most of the usual causes of drift in
this chassis. Further possibilities are the a.f.c. amplifier
transistor T6d, the tuning source preset R41d, the a.f.c.
discriminator assembly, and R47P which feeds the stabil-
izer. First however check the goodness of the plug and
socket connections between the tuner and the station
selector potentiometer bank and ensure that the anode of
the stabilizer Dll is properly earthed.

PYE 169 CHASSIS
The field sync is o.k. but the line sync is weak - and when
locked in it's false, with a 2-3in. displacement at the right-
hand side. The TBA550 sync Lc. and the PCF802 line oscil-
lator valve have been changed and various components in
the line sync department checked, but the displacement
remains.

The trouble is usually in the line oscillator stage itself.
The coil could have short-circuit turns, but the offending
component is usually one of the polystyrene capacitors.
These are C64 (0.001µF), C65 (0.0033µF) and C67
(820pF).

PHILIPS G8. CHASSIS
The transductor and its associated 120t2 resistor R4484 on
the field timebase panel caught fire. These have been
replaced, restoring the picture and sound, but after about
ten minutes the resistor smokes and burns out.

After replacing the transductor in a G8 it's advisable to
soak test the set while watching to ensure that the h.t.
voltage does not rise above 205 V. It's not unknown for
the thyristor in the power supply to have developed a
gate -cathode short-circuit, as a result of which some 300V
appears across the h.t. line, damaging R4484 again. For
test purposes the line drive to the transductor can be
removed 'y disconnecting plug H. An OT112 is the
recommenced thyristor replacement: R4484 must be
replaced with an identical type to the original.

THORN 8000A CHASSIS
There was a bang and the overload cutout came into opera-
tion. Upon investigation I found that the line output trans-
istor was short-circuit. This was replaced, but the new one
burnt out within a minute.

Replace the line output transistor using a BDX32 if this
is the type originally fitted or a BU206 if the original was
a BU105/02 (note that the BDX32 and BU206 are not
equivalents). Then check the h.t. rectifier thyristor W703

and the resistors in the line output transistor's base circuit
(R406, R407, R466 and, if the transistor is a BDX32,
R478/9). Replace the flyback tuning capacitor C406,
using the correct Thorn approved type, and before
switching on disconnect the tripler. If failure again occurs,
the line output transformer could be faulty. If not, recon-
nect the tripler.

ITT CVCB CHASSIS
The raster collapsed to a very narrow vertical line con-
sisting of red, green and blue parts. This then disappeared.
There is no voltage at the c.r.t. first anode pins, and only
1kV instead of 4.5kV at the focus pin. The fusible resistor
R380 in the h.t. supply to the line output stage keeps
opening.

First check the PL509, PY500A and PCF802 line
timebase valves. If these are in order, remove and check
R403h (180k11) which supplies the line oscillator from
the boost rail once the timebase has started up. This resis-
tor may be open -circuit or high in value. If these
measures fail, disconnect the scan coil plug and check for
-76V drive at pin 1 (control grid) of the PL509. If this
voltage is low concentrate on the line oscillator stage. If
the voltage is present however the tripler and line output
transformer are suspect - in that order.

GEC 2040 SERIES
The fault on this single -standard hybrid colour set is a
vertical strip of red about three quarters of an inch in from
the left-hand side of the raster - the strip is not present
with the colour control turned down. Someone had turned
up the set e.h.t. control to mask the effect, but as a new
tripler has had to be fitted and the focus spark gap had
been disconnected to prevent sparkovers I think the fault
should be dealt with instead! The strip is about a quarter of
an inch wide and varies in intensity with the colour control
setting. It appears to pulse from the top of the screen to the
bottom, looking like a colour version of the rope effect you
get with a Thorn 950 when the line output valve's screen
grid decoupling capacitor has gone open -circuit. If the red
gun is turned off the strip is seen to have green and blue
components, but red is by far the predominant colour.

First make sure that C74 is fitted - it was omitted in
early production. This is an 0.001µF, 400V capacitor
connected from the anode of the boost diode to chassis.
Then if necessary investigate the decoder panel and par-
ticularly the colour-difference/luminance output panel.
Check the lead dressing, especially to PC9 and PC11 on
the output panel. Ensure that the print is properly
earthed, and check C353 (8i.LF) which decouples the
supply to the ident stage and the colour -killer reservoir
capacitor C352 (12.5µF).
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LUXOR 90° HYBRID CHASSIS
The 2.5A anti -surge mains fuses keep blowing on this set
(Model RT531/22). I suspect the h.t. bridge rectifier - can
you suggest suitable replacement diodes? Also what is the
voltage rating of the associated protection capacitors?
There's an unusual valve, type PC92, in the chassis. What
function does it perform?

The fuse blowing is almost certainly due to one of the
bridge rectifier diodes going short-circuit as you've gues-
sed. The BY127 is a suitable replacement. The protection
capacitors C603-6 are 0.005µE ceramic types rated at
750V and do sometimes fail. The mains filter capacitors
used in these sets on the other hand are very reliable. If
two of the bridge diodes fail when the valves in the line
output stage warm up, check the PY500A for heater -
cathode leakage. The PC92 valve is used in the
e.h.t./width stabilizer circuit and works in conjunction
with the 16V zener diode D901. This is a noted trouble
spot in these sets - failure of either or both of these items
results in a small picture.

ritipo117rip

CASE
235

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.

It's not often that a set fitted with the Thorn TX10 chassis
comes our way: there are a lot of them about, but they
are very reliable. No colour faults are also rare nowadays,
especially in modern receivers. So we were surprised to
find a new, stock Ferguson set on the bench with a note to
say that it had no colour. We've learnt to be a bit sceptical
about most of what comes along from our sales and
delivery departments, but that's another story . . Any-
way, with the set on the operating table and tuned to a
transmission there was indeed a beautiful monochrome

,picture - complete with subcarrier dot pattern to show
that chroma was getting through the i.f. strip.

We next tuned the set to a locally generated colour -bar
signal, and soon found the colour -killer test points on the
readily accessible decoder panel. The chassis uses a
TDA3560 jumbo chip for colour decoding - it undertakes
all the operations required without the need for any
external active devices. With the colour -killer overridden
we were greeted with rainbow colours, indicating that the
reference oscillator was not synchronised to the burst.
The circuit uses an 8.86MHz crystal, with a trimmer
(CV601) for setting up. But no way would the trimmer
bring the crystal on to the correct frequency, i.e. the

colours running through, either with or ,without a link
across the reference oscillator test points. So the crystal
was suspect number one and a replacement, held in stock
by our far-sighted stores department, was fitted. No
change. The trimmer maybe? Another one was hooked
in, but again without any effect. After some deliberation
we decided to order a new TDA3560, and the set was put
on one side to await its arrival.

A week or two later the device came in and there
seemed little doubt that our problems would be over. No
such luck. When it was fitted we had the familiar rainbow
pattern when the colour -killer was overridden, and as
before adjusting CV601 failed to produce the correct fre-
quency.

At this point we noticed that the monochrome picture
was a little on the blue side, with moving horizontal lines
corresponding to the bars of unlocked colour when these
were present. We checked the sandcastle pulse input at
pin 8 of the i.c. and found the pulse to be present and
correct. The chroma input at pin 3 was also correct. The
11V supply was present at pin 1 and fully decoupled.
What next?

The internal workings of the i.c. are not shown in any
great detail, and there are few voltage readings to go by.
We couldn't find anything obviously amiss and had no
luck with replacing the electrolytics C609, C620 and
C624. All relevant resistors were then checked and found
to be o.k. The decoder was finally tamed after we'd made
oscilloscope checks on the i.c.'s pins and then carried out
a simple repair job. Any ideas? Watch this space!

ANSWER TO TEST CASE 234
- page 437 last month -

Our somewhat demoralised field technician got
through to us on the workshop phone. You'll remember
that he'd called to attend to an Ekco set fitted with the
Pye 725 solid-state colour chassis, and that the h.t. fuse
blew each time the set was switched on. But not with the
e.h.t. tripler disconnected. A new tripler had been fitted
therefore, and as this failed to provide a cure the conver-
sation ran along the lines that the so-and-so stores had
supplied duff goods. Not so however!

The workshop man had come across several cases of
this sort, and suggested replacing the c.r.t.'s first anode
supply reservoir capacitor C563. This turned out to be the
culprit, measuring dead short when checked with the
ohmmeter. The overload occurs because C563 is nor-
mally charged to over 1 kV by the clipper diode in the
e.h.t. tray. Thus when the capacitor goes short-circuit
there's a heavy load on the line output transformer, with
the result that the h.t. fuse blows. The replacement
capacitor should be rated at 1.25kV, or better 1.5kV.

Whilst in this part of the circuit it's worth checking the
resistors in the c.r.t.'s first anode supply network - they
often fall in value. This applies to the potentiometers
(RV564/6/8) as well as the fixed resistors (R565/7/9 and
R642/3).
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Most Makes - All guaranteed complete. . ..
Good working sets from £35.00

. .

5 free with every 50 purchased. :.
.

Discount for bulk purchase.
. ..

PANELS
: Ex equipment - complete, untested. All makes £7.50 + 1

p.p. Immediate delivery to all parts of UK.
TESTED PANELS - MOST MAKES

' From stock on sale or exchange basis
Immediate delivery all parts UK.
Please telephone for quote.
CRTs, all types from stock.
Reguns & ex -equip. Japanese inc.
Export specialists. Visit our 10,000 ft modern ware-
house.

COLOUR TELEVISION & ... .
MUSIC CENTRE
21A MOORLAND ROAD,

WESTON-SUPER-MARE, AVON.
TEL: 0934 413537.!mm:

TELEVISION JULY 1982 493



COLOUR TUBE
EXCLUSIVE

Brand new full -spec colour tubes
for the Television colour portable
project at unbeatable prices:
14" £60
16" £70
20" £80
+£6 p&p + VAT on total
Please allow 21 days for delivery.

SEMICONDUCTORS
MC14493 £2.50 TDA2006 £1.50

SAA1250 £2.75 TDA2151 £1.70

SAA1251 £4.00 TDA2540 £0.75

TAA550 £0.25 TDA3561 £6.00
TIL38 £0.50 7805 £0.75

TIL100 £1.25 7812 £0.75

TIL702 £1.50 7815 £0.75

Chroma delay line: Sylvania SDL445
£3.00

Add 60p p&p + VAT.

COLOUR PORTABLE
PROJECT KITS

(excluding P.c.b.$)
C.r.t. base £2.60
Timebase £40.00
SMPS £23.50

SPECIAL OFFER
I.F. MODULE 39-13-09 (as
specified by the magazine) only
£15.50

Free delivery - just add VAT.

d[G electronics
TRIANGLE BUILDINGS, 234R GREEN LANES,

PALMERS GREEN, LONDON, N13 5UD
TEL. 01-882 3531

13 WORCESTER ST.,

WV2 4LJ
Pd. Jr

_ WOLVERHAMPTON,

(0902) 773122
Telex: 336810

I'll-Ea

Telepart
Pattern Generator

r 1i 1
 Exceptionally light and durable

--\'\ I ' li
 Pocket size for outside service

 PP3 battery power source
 Five different test patterns for colour

and mono TV  Cross hatch grid  Dot matrix
 White raster

 Horizontals  Verticles
A lightweight, extremely portable and versatile pattern generator for
black/white and colour T.V. alignment and service at the customers home. At
the turn of a switch, the generator can provide five essential test patterns for
correct installation, fast checks and repairs. Pattern stability is first class and
compares favourably with other more costly bulky generators only suitable for
bench work. The generator is pocket size measuring 10  7.5,.4 cm and

weighs only 190 grams.

PRICE £14.95 (Subject to V.A.T.)
POST & PACKING £1.15

Telepart
Colour Bar Generator

 Exceptionally light & durable
 Compact 13 , 17.5.5.5 cms

 Battery powered for mobility  Cross hatch
grid

' White raster
 Grey scale  Colour bars

 Sound

A Versatile Generator for Servicing or aligning mono or colour TV receivers.
Lightweight and very compact for outside service. Features sound facility

often not found on more costly generators.

PRICE £49.95 (Subject to V.A.T.)
POST & PACKING £1.15

Power Supply
A Power Supply can be supplied for the Telepart COLOUR BAR GENERATOR.
This compact unit mounts by 2 screws into the Battery compartment and

converts the unit to a bench instrument.

PRICE £5.50 (Subject to V.A.T.)
Allow up to 28 days for delivery.

PROGRAMME
SELECTOR

REPLACES 7 PIANO KEY TYPE
AS USED IN DECCA - TELEFUNKEN etc.

DIRECT FIT

NO DRILLING
NO CUTTING
NO MODS

£16 ± VAT

POST FREE

ORDER AS UPB-30-80

UK Redg design No 1006611 (pending).

ALDERSON-JAMES LTD
160 Kings Road, Harrogate, N. Yorks HG1 5JG.

Tel. Harrogate (0423) 60058
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BCI53
BC154
BC171
BC172
BC208
BC237
BC238
BC250
BC251
BC307
BC308
BC347
BC394
BC455
BC546
BC549
BC556
BC559
BC595
BCX34

SEMICONDUCTORS
10p 80131 25p BU126 1.00p
10p 80183 1.00p ME0404 7p
7p BF137 20p ME0412 7p
7p BF240 Op ME6002 7p
7p BF255 10p NKT241 7p

10p BF256c 35p NKT276 20p
7p BF256LC 35p PN107 7p
7p BF257 30p R20108 1.00p
7p 8F259 40p R2443 25p

10p 89274 10p 82540 1,00p
7p BF337 25p R2781 1.25p
7p BF391 7p RCA16446 30p
7p BF394 Bp TIS90 20p
7p 69459 80p TIS91 20p
7p BF596 7p 2N2I93 7p
7p BFR87 25p 2N3703 20p
7p BU105 75p 2SA473 12p
7p BU108 1.00p 2SC346 7p
7p 8U207 1.00p TIC106C 30p

10p BU208 1.00p R2265 1.35p

General purpose mono scan coils.
Thorn etc 3.40

Tube base ITT CVC32 85p
Thorn 4000 red green'blue static controls

and blue lateral control
Thorn 4000 coil L401
Thorn 4000 coil L701 2 3
Korting shill pot 500
Philips G9 lum delay line

3.75

55p
25p
75p
1.25

7 segment display red (Toshibal TLR306 1.45

4 segment display red (Toshiba) 71.0307 1.10

4 push button switch assy 206 resistance2.55
3500 6 push button unit plus knobs.

Thorn v.cap 1.00
Most values of presets available. Horizontal

or vertical, miniature or standard.
10 of any value 1.00

WIRE WOUNDS
1.5R 5W Thorn 3K 30p 2708 5W
2R 5W Thorn 3K
2.2R 4W
3.30 9W
4R I1W fusible
7R 9W fusible
8.2 7W
1007W
12R 9W
15R 5W fusible
15R 7W
150 IIWThorn 3K 30p
15R 17W
22R 4W
22R 9W fusible
270 7W
27R 7W fusible
360 17W
82R 4W
8211 9W fusible 25p
10013 5W fusible 25p
2200 7W Korting

fusible 30p
2200 17W 23p
235R 9W fusible 25p
2400 9W Thorn 4K 30p

30p 2700 7W
15P 280017W
30P 3300 5W
25P 33007W
25P 3300 IIW fusible
15P Thorn
15p 370017W
20P 820R 4W
25p 1K2 9W Thorn 3K/4K 18p
16p 1K2 11W fusible 25p

262 5W fusible 25p
2K2 7W 16p

15P 2K2 7W fusible 25p
25p 2K2 9W fusible 25p
16p 2K3 5W 15p
25p 2K7 9W fusible 25p
23p 3K9 5W fusible 25p
159 3K3 4W 15p

4K7 7W fusible 25p
5KI 7W 16p
8K2 7W 15p
8K2 9W 8K Thorn 23p
10K 7W 15p
10K 9W 16p
39K 4W 15p

15p
16p
23p
15p
16p

25p
23p
15p

EX -EQUIPMENT SPARES
Convergence yoke 3000 3500 1.75
Scan coils 3003 3500 2.75

please state which

3000 3500 LTB Itestedl
1501 1502 L503 L504 7502 T501. 50p each
3000 3500 PSU Hester),
1607 L601 50p each
3000 3500 chronic delay line DL301 (tested) 65p
3000 3 500 lum delay line 12031tested) 65p

3500 convergence (tested)
7751.1751 1352, L753, L754 50p each
3000 3500 frame output transformer Itester111.00

MIXED PACKS DIODES
300 mixed resistors 1.50 20 mixed valve bases 1.00 AA112 Op BZU15C12R 1N2070 Bp

300 mixed capacitors 1.50 10 spark gaps 1.00
AAll 9 Bp 14p IN5254B Bp
AA143 Op BY204 Op IN4742A Bp

150 mixed electrolytics 2.00 10-16 pin Gull IC socket 90p BA115 Op BYX22/400 Op IS025 8p
BA131 8p BZY79C 20V 151658 Op

100 W/W resistors 1.00 20 assorted T.V. knobs 1.00 BA154 Op Op ITT638 CV9

20 mixed cony pots 1.00 10-16 pin Quil to Dil IC BA157 Op 0A002 Op 6p
60103 Op IM102255 8p ZX150 8p

40 mixed potentiometers 1.50 socket 90p BR303 26p 1N60 Op SKE1/02 18p
BY127 12p IN5349 Op MR854 30p

20 mixed sliders 1.00 100 mixed diodes 1.00 BY133 10p MCR406 35p

40 mixed presets 60p 50 mixed mica washers 65p
20 mixed VDR & 300 mixed resistors &

INTEGRATED CIRCUITS
BAV4O 50p SN74123N 40p TBA480 1.00

thermistors 1.00 capacitors 1.50 BRC/M/200 1.00SN74154N 1.40 TBA1440C 1.00

20 mixed ferrite cores 50p 10-16 pin Dil to Dil IC
B0C/M/300 1.00SN76110N 40p TDA2680 40p
DM74123N 50p SN6622N 40p TDA2690A 40p

socket 1.00 SN15846N 40p TAA570 1.00 TBA540 90p

E.H.T. TRAYS
Thorn 8000 ENT Thorn 4000 5.00

doubler 3.12 Pye 18" early type
LP1174 3.50 3.50
PYE731 4.00 Pye 18" late type 4.00
Thorn 8500 5.00 Thorn 900/950 2.50
Thorn 9000 5.00 Thorn 3000 6.00

E.H.T. STICK FOR THORN
950/1400/1500 triplers E.C.T. type 80/150 5p
E.H.T. stick. 83/200 5p

FUSES 20mm
50MA 10 for 70p 5MMA
315MA 10 for 50p 1 Amp

10 for 40p
10 for 40p

Thorn 3000 metal 2A cut out 1.25
Thorn 8500 plastic 2.5A cut out 1.25
Degauss thermistor PT37P ITT/GEC 25p
+ fits some Pye/Bush etc.
Degause VDR type E299D/H P230 3000/800025p

8500 IF decoder panel Ex -equipment,
untested 4.75

Mains on off switch, rotary 20p
Mains on, off switch, push 20p
Al switch. Thorn 3000,3500 50p
Al switch Thorn 4000 + fits ITT Pye 50p
Al pot 5M 3000'3500 TOp

100K 40 turn pots for v cap tuners 25p
Double fuse holder on small pax board

(20mm type) 10p
Single fuse holder on small pax board

(20mm type) 5p
In line fuse holder (11"type) 50p

CAPACITORS
3.3PF 350V 3000PF 2KV
6.8PF 63V 3300PF 250V
8.299 350V 4700PF 400V
10PF 350V .0047MF 500V
12PF 1000V 0075MF 2KV
22PF 63V .01MF 250V
30PF 63V .01MF 600V
47PF 350V .015MF 400V
182PF 63V .02MF 200V
250PF 2000V .02M9 250V
330PF 63V .022MF 250V
330PF 160V .047MF 400V
330PF 8KV .1MF 250V
470PF 250V .1MF 2KV
560PF 63V .22MF 400V
1000PF 250V .33MF 250V
1500PF 250V .39MF 250V
1800P F 16011 .47MF 250V
2700PF 63V

Any 100 £1.00

39 HIGH ROAD, NORTH STIFFORD,
GRAYS, ESSEX, RM16 1UF.

(Mail Order Address Only) Delivery within 28 days.

PLEASE ADD 60p P&P, PRICE INCLUSIVE OF VAT,
ADD POSTAGE FOR OVERSEAS ORDERS

THOUSANDS OF ADDITIONAL ITEMS AVAILABLE, ENQUIRIES INVITED

TRANSFORMERS/LOPT
Mains TX 3000/3500
Mains TX 8000/8500
S.O.P.T. 8000/8500
3000/3500 Scan TX
3000/3500 EHT TX
8000 LOPT
8500 LOPT
9000 LOPT
Mono portable LOPT. Thorn. GEC, etc
Mullard diode splitting LOPT. GEC. etc.

DROPPERS
Pye 78+161
Pye 147+260
Thorn 6+1+1003K
Thorn 56+1K+47+12
Thorn 350+20+148+1K5+317
Thorn 50 +40+ 1K5
RBM 250+ 14+ 58TV161
385 + 15R + 45R 28W Working @
140 +140 28W

10 00
10.00

3.50
6.00
6.00
9.35

10.65
10.15

3.15
14.75

40p
40p
50p
1 00
1 00
50p
50p
90p
40p

Ex -equipment untested 3000/3500 panels
any specified panel 3.75

UHF aerial socket & lead. Pye, ITT,
Thorn 25p

UHF aerial socket & lead. GEC 25p
UHF aerial socket & long lead. GEC 35p
UHF aerial socket & mounting bracket for

Thorn 4000 40p
UHF TV aerial for portable 50p
625 aerials + fittings available. Price list

on request
Coax plugs 12p
Switched flush fitting aerial outlet

(white) 1.20

1MF 63V
1.5MF 63V
2.2MF 25V
4MF 64V
4MF 350V
6.8MF 40V
IOMF 40V
IOMF 160V
1 5MF 16V
15MF 63V
22MF 10V
22MF 40V
22MF 63V
22MF 160V
32MF 275V
33MF 40V
33MF 50V
33MF 250V
47MF 350V
50MF 25V
68MF 250V
100MF 1811

ELECTROLYTICS
20/£1 100MF 100V
20/E1 100MF 160V
20/E1 125MF 16V
20/E1 15OMF 25V
10/£1 160MF 25V
20/£1 160MF 40V
20/£1 220MF 40V
10/E1 250MF 25V
20/E1 330MF 10V
20/1 330MF 35V
20/E1 330MF 63V
20/£1 470MF 6.3V
20/E1 470MF 10V
10/E1 470MF 25V
10/E1 470MF 40V
20/E1 640MF 101/
20/E1 680MF 16V
10/E1 680MF 40V
ig/gt 1000MF 10V
20/E1 1500MF 16y
10/E1 2200MF 25V
10/E1 3300MF 25V

11341
10/E1
10/11
20/E1
20/E1
10/E1
10/E1
10/E1
20/ 1
10/E1
10/£1
20/E1
10/E1
10/E1
10/E1
20/E1
20/£1
10/E1
10/1
10/£1
6/E1

10/1

3000, 8500 Thorn focus pot 1.25

9000 Thorn focus pot 1.00

IC inserters. 16 pin 50p

Large IC extractor 50p

Crystals 4 433619MHz 50p

EHT lead for split diode LOPT 1.00

Litesold 20 watt 240V soldering iron
element 65p each or 4 for 2.00

EHT final anode cap 4 7 p

6MHz ceramic filter 30p

ITT bridge rec FXS 244/2A 15p

Castors, sets of 4 2.50

Direct panel mounting. 20mm fuse clips
pair for 25p

CARBON RESISTORS
12R SW, 22R SW, 27R SW, 390 SW, 56R SW, 56R
SW, 62R 1W. 680 SW, 680 SW, 611R SW, 758 SW,
820 SW, 10011SW, 1200 SIN, 1200 SW, 1300 2W,
1505W. 1800 1W,22013 SW, 2200 2W, 2400 SW,
240 01W, 2700 SW, 270111W, 3000 SW. 330R SW,
4700 SW. 560R SW, 6800 SW. 820 RSW, 820 01W,
1K SW, 1K 1W, 16 2W, 16 55W, 16 5.1W, 16 85W,
2K 2.1W, 2K 7.1W, 4K 7SW, 11K SW. 12K SW, 18K
2W, 22K 1W, 33K 5W, 36K SW, 476 SW, 68K SW,
100K SW, 110K SW, 270K SW, 330K SW, 330K 1W,
390K SIN, 5006 SW, 1MEG SW, 1MEG 2W, 2M
25W, 2M 75W, 4M 7.1W, 10M SW any 10 for 25p

Thorn 9K thick film units FRI or FR3 1.25

10 Meg thick film focus resistor 65p

MULTI SECTION CAPACITORS
175+100+100350V 200-+200+ 100

Thorn 3K 2.00 350V 70p
100 + 150+50350V 50p 200 + 100 4- 50300V 60p
200+32+300+100 050+150 v 100300V

350V 50p Thorn 1K5 1 90
2500 .250063V Thorn 32 + 32 . 16350V 40p

8K 1.20 32 + 32 350V 30p
200 4- 100 7 100.50 200 +100325V 70p

350V 50p 200 + 47250V 65p

CAN TYPES
?MF 20V Hp 800MF 250V 70p
22MF 375V 50p 1250MF 40V 50p
50MF 350V 50p 1250MF 50V 50p
100MF 150V 65p 1500MF 70V Thorn
220MF 400V Thorn 3K 1.00

9K6 1.30 2000MF 30V 50o,
200MF 450V Thorn 2200MF 40V Thorn

4K 1.30 4K 1.00
400MF 350V Thorn 2500MF 35V 65p

8K 90p 2500MF 40V 65p
800MF 250V print 300MF 25V 50p

type 80p 3300MF 25V 60p

I wish to pay by Access.
Acqess No.
Amount
NAME
ADDRESS

Von.

Signature
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9000 sq. ft. 2000 + CTV.

CENTREVISION
No. 1 IN WALES

HAVE MOVED TO BIGGER PREMISES
TOP QUALITY SETS, GOOD CABINETS BY

DECCA - ITT - PHILIPS - GRUNDIG - KORTING - TELPRO - PYE - GEC
IF IT WAS MADE WE'VE GOT IT!

* DECCA 18" VARICAP £22.00. Minimum 10.
* THORN 17" 8000 £22.50. Minimum 11.
* DECCA 22 30 SERIES £18.00.
* FULL SPARES DEPT.

ALL PRICES +VAT.
OtO °AV' Glk°

TEL: 0222 44754 041*S1P5194.1# N)4C°

CENTREVISION HOUSE, SLOPER ROAD
CARDIFF CF1 8AB

TOP TWENTY T.V. SPARES
1. Philips G8 LOPTX (genuine Philips) £7.50
2. Decca 30 Series LOPTX (genuine Decca) £7.00
3. Decca 100 Series LOPTX (genuine Decca) £6.50
4. ITT CVC 25/30/32 LOPTX (genuine ITT) £7.00
5. Pye 713/725/731 Vis Gain Module

(replaces expensive 212-27327)
£6.50

6. 5 x Universal Aerial Socket Kit
(replaces most UK and Continental skts)

£5.50

7. 10 x BU208 £7.50
8. 10 x BU208A £8.50
9. 10 x BT106 £8.50

10. Pye 725/731 ENT Tray £3.00
11. Decca 1730/1830 Doubler £2.00
12. Decca 80 Series EHT Tray £3.00
13. GEC 2040 (Hybrid) EHT Tray £3.00
14. Thorn 1500 (3 Stick) EHT Tray £3.00
15. Thorn 1500 (5 Stick) EHT Tray £3.50
16. Thorn 8000 Doubler £2.00
17. Thorn 8500 EHT Tray £4.00
18. Thorn 3000/3500 EHT Tray £4.00
19. Philips G9 EHT Tray £3.50
20. ITT Universal EHT Tray £5.25
All components are Al quality from prime manufacturers, and
are dispatched by post same day as order received together
with any refund due. All goods should be delivered within 4

working days.

Please add 15% VAT and 90p P & P

QUICK SAVE T.V. SPARES,
Muxton House, Muxton, Telford, Salop.

REG. OFFICE ONLY
CALLERS STRICTLY BY APPOINTMENT

UK ONLY

THE NO. 1 SOURCE
IN THE SOUTH

COLOUR FROM £8

EXPORT Ws NOW AVAILABLE
IN BULK

1000's OF SETS TO CHOOSE FROM

TELETRADERS
ST. LEONARDS WAREHOUSE

ST. LEONARDS ROAD, NEWTON ABBOT, DEVON
Telephone: (0626) 60154

A.B.C. ELECTRONICS
Rear of 20, HANKINSON ROAD,

WINTON, BOURNEMOUTH.
TEL: 519542

TRADE TV's BEST PRICES
Colour From £12.00 + VAT

B&W From £2.00 + VAT
DISCOUNT ON QUANTITIES

ALL MAKES - ALL SIZES - ALL COMPLETE
CALL IN OR RING FOR COMPETITIVE QUOTE

FULLY REFURBISHED SETS AVAILABLE
+ DELIVERY SERVICE
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N7118 PAL COLOUR BAR GENERATOR
An extremely light, compact and durable instrument, designed for mobile Colour T.V. Maintenance in the customers home. The basic
model includes a built-in rechargeable battery plus a Power Unit/Charger. (A fully charged battery gives 10 hours continuous use).
All patterns and sync. pulses are derived from a single crystal controlled oscillator, producing extremely accurate, stable displays. The
patterns available are: Standard Colour Bars, Red Raster, Linearised Grey Scale Step Wedge, Crosshatch and Peak White Raster.
A Coaxial Socket on the rear panel provides a modulated UHF or VHF (please specify) signal of approx. lmV for direct connection to
Receiver Aerial Socket. An (optional) integral Sound board is available, producing a Sound Carrier (6MHz or 5.5MHz), frequency
modulated by a 1 KHz Sinewave. The N7118 will also house a third
board that provides a 1 Volt p to p, 75 ohm Video Signal to a rear
panel B.N.C. Socket.

Complete kit, including a professional finished case, screen printed
P.C.B.. Ready Built P.S.U., and all components - £59.50 inclusive.
Sound and Video Boards, add £10.29 per board.
Ready Built - £88.25 inclusive, Sound and Video Boards add
£11.45 per board.
S.A.E. for details and specification.

PAL rw
,CaLOUR BAR

Nt HA TOR
int racept
.-iectronics

N

N7121 VIDEO PATTERN GENERATOR
This Generator, based on the N7118 is designed for the mobile servicing of Colour Monitors and V.D.U.'s. It produces three separate
Colour output signals at 1 Volt peak to peak into 75 ohms. Also provided is a separate sync. output which may be adjusted for positive
or negative -going sync. tips. The Generator may be operated at 625/50MHz or (by operating a push switch on the rear panel)
525/60Hz.
The patterns available are colour bars, crosshatch, 8 step grey scale wedge, peak white plus many other combinations i.e., red

raster, blue raster, yellow crosshatch etc., as defined by the three (red, green -
blue) beam switches on the front panel. The generator is powered by an in-
ternal Ni-Cad battery and is supplied complete with the Charger/Power Unit.

VIDEOr intraceptAT

N1,,tor
71.11

!F.( 1!'1121 lry

Price (Built & Tested) £75.00 + VAT & p. & p.
Total £88.25.

All goods despatched within 14 days.

INTRACEPT ELECTRONICS LIMITED
203 Picton Road, Liverpool L15 4LG.

Tel: 051-733 3042.

TV LINE OUTPUT TRANSFORMERS
FAST RETURN OF POST SERVICE

RANK BUSH MURPHY
Z146 A640 A774 A816 A192 A793
A823 A823b A823av colour

INDESIT 20EGB 24EGB mono

KB -ITT VC200 VC205 VC207
CVC5 CVC7 CVC8 CVC9 co our

CVC20 CVC30 CVC32 series colourDECCA 1700 2001 2020 2401
MS2000 MS2400 2404 2420 2424 mono
CS1730 1733 '30' senes BRADFORD colour
CS1830 1835 80 100 series colour

PHILIPS
170 series dual std mono
210 300 series mono

COLOUR
68 series

G9 seriesREWIND SERVICE
available for most continental types i.e.

Cuba, Skantic, Luxor, Korting, Tyne, BerrY,
K80 f12

PYE

169 173 569 573 769 series
RV293B 368 series

G.E.C. WALTHAM 125
2000 to 2064 dual std mono WINDINGS
2047 to 2105 3112 to 3135 RANK BUSH MURPHY
DUAL STD hybrid colour Colour hybrid quadrupler type
SINGLE STD hybrid colour T20a T22 Z719 Z722 Pry & Sec f6.00

Z718 series primary £6.00PRICES INCLUDE 2718 series EHT overwind f7.00
P. & P. & 1 5% VAT ULTRA THORN

1690 1691 EHT overwind £7.00
COLOUR LOPTS 1590 overwind £5.00

£10.50 RETAIL 1615 winding £7.50

£9.00 TRADE PHILIPS
G6 EHT (exchange basis only) £7.00

MONO LOPTS G6 primary £5.00
PYE

£9.50 RETAIL 691 to 697 EHT overwind £3.00
f8.00 TRADE 691 to 697 primary" £4.00

All !opts and windings are new and guaranteed
Open Mon. -Fri. 9 to 5.30 pm
Allow 1-2 days for delivery. S.A.E. all enquiries

andPAPWORTH Access welBarclaycardcome

TRANSFORMERS 1100.11.

80 Merton High Street
London SW19 1 BE 01-540 3955

ARE YOU
USING YOUR SPARE TIME PROFITABLY?
If not, you're losing money. Money that you could be making by selling used
colour televisions from home in the evenings. In fact, provided you start
correctly and know exactly how to operate, you can easily earn a substantial
CASH INCOME with a starting capital of less than £20. Our new unique
publication "How to Deal Successfully in Used Colour Televisions" enables
you to follow in the footsteps of many experts who have a great deal of combined
experience in this lucrative home business, and who have pooled' their
knowledge to help you. After all, to follow the advice of someone who has
travelled the ground before you. is to be given the best possible start. And the
hundreds of valuable trade secrets, hints, tips and suggestions in the guide show
exactly how anyone of average intelligence can succeed immediately.

Every aspect, from securing the first television right through to rapid expansion of
sales, is covered with the detailed knowledge of experts to ensure certain
success. Indexed information on almost all makes of television is presented in
clear tabular form, describing performance, reliability, price and service. In
particular, the tips on expanding the business are very practical, and are almost
automatic when put into practice. Pages of unique advice on advertising ensure
that maximum sales are secured, and sources of supply are described in detail - for
both televisions and new/used spares. Monochrome sets are also covered, as are
"invisible cabinet repairs. Plus FREE on -going advice and FREE regular up-
dating service.

You can start tomorrow - but you'll need our guide. The latest big illustrated
edition is out now, and costs just £4.95 - a small price to pay for financial
independence!

ORDER TODAY FROM:
GLOBUS INDUSTRIES LTD., UNIT 18. OARLEY ABBEY MILLS, DERBY

To: Globus Industrie. Ltd., Unit 15, Darby Abbey Mills, Derby.
Please send by return post How to Deal Successfully in Used Colour Televisions'
I enclose cheque/po for [4.95.

NAME
ADDRESS
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Access makes regular viewing

f

/ even easier
If you watch our TELEVISION every month why not take out a
regular subscription and have this important magazine

/ delivered direct to your door every month. It's straight-
' forward, quick and easy because now you can use your

Access Card to take out a subscription. Just use the order
form below to get your Access card account charged with the
price of a subscription or order through Access by phone on
(01) 886 6433. If you pay by cheque or postal order, use the
subscription order form in the usual way.

I= I= MN IMO MEI MN NMI
SUBSCRIPTION ORDER FORM

I wish to become a subscriber to Television for one year and enclose cheque/postal order

value no made payable to !PC Magazines Ltd.

Complete this portion if you are using your Access card account. I authorise you to debit
my Access card account with the above amount.

My Access no. is

iBlock letters please)

Name

Address

Nis.gnawreOM MN

Subscription Rates:
UK, Isle of Man, Channel
Islands and Irish
Republic VI 0

Overseas £11

Unless you are phoning your
order, complete and post this
order form to: Television
2613 King's Reach Tower,
Stamford Street,
London SE1 9LS.

TELEVISION TUBE SHOP LTD
BRAND NEW TUBES AT CUT PRICES

A28 -14W £21.95
A31-19W/20W 19.95
A31-120W/300W 17.95
A31 -410/510W 17.95
A34-100W/510W 18.50
A34 -514W 24.25
A38-160W/170W 17.50
A44-120W/R 25.00
A50-120W/R 19.00
A59-23W/R 21.50
A61-120W/R 21.00

Some Rebuilt Japanese
& European Types

Available from
£14.00 +VAT E2.10
Old Bulb required.

9AGP4 £21.82
190AB4/C4 23.00
230DB4CT468 31.00
240DB4/240AB4A 22.00
CT507 equiv 21.95
CT512 27.50
310DGB4/DMB4 23.00
310EUB4 19.95
31 OEYB4 18.75
310FXB4 17.50
31OGNB4A 31.00
310HCB4 31.00
340AB4 22.50
340AYB4 30.00
340AXB4 30.00
340RB4/CB4 26.00
340AHB4 26.00
RIGONDA 6" 14.00

COLOUR TUBES
(NEW & MULLARD/THORN COLOREX)*

12VARP22 £62.50 A56 -120X £54.00
330AB22 73.50 A56 -410X 64.00
A44 -271X 60.00 A56-500X/510X 63.00
A47 -342X 61.00 A63 -120X 63.00
A47 -343X 61.00 A66 -120X 65.00
A49 -191X 53.00 A66-140X/410X 70.50
tA51-161X A66-500X/510X 65.00
A51 -220X 55.00 A67 -120X 65.00
A51-500X/510X 64.50 A67-140X/200X 69.50

73.00 A67 -150X 75.00A51 -570X
*Old Bulb Required for Colourex*

ADD 15% VAT TO ALL THE ABOVE PRICES.
tPRICE ON APPLICATION

ALL TUBES TESTED BEFORE SALE & FULLY GUARANTEED
TELEVISION TUBE SHOP LTD

52 BATTERSEA BRIDGE RD., LONDON, SW11.
TeL 228 6859/223 5088 CARRIAGE: Mono £3, Colour £10.

COLOUR SETS GALORE
Hundreds in Stock.

From £20. Guaranteed Complete.
Mono's and non -complete sets from O.

Most makes available.
QUALITY COLOUR TUBES

Reconditioned and used tubes.
From £10 Guaranteed.

Don't delay, ring today.

ALPHA TUBES (DUNSTABLE I
53 Lowther Road, Dunstable.

Tel. (0582) 68934
TRADE

MAIL ORDER ADVERTISING
British Code of Advertising Practice
Advertisements in this publication are required to conform to the British Code of Advertising
Practice. In respect of mail order advertisements where money is paid in advance, the code
requires advertisers to fulfill orders within 28 days, unless a longer delivery period is stated.
Where goods are returned undamaged within seven days, the purchaser's money must be
iefunded. Please retain proof of postage/despatch, as this may be needed.

Mail Order Protection Scheme
If you order goods from Mail Order advertisements in this magazine and pay by post in ad-
vance of delivery, Television will consider you for compensation if the Advertiser should
become insolvent or bankrupt, provided:
111 You have not received the goods or had your money returned: and
121 You write to the Publisher of Television summarising the situation not earlier than 28 days

from the day you sent your order and not later than two months from that day.
Please do not wait until the last moment to inform us. When you write, we will tell you

how to make your claim and what evidence of payment is required.
We guarantee to meet claims from readers made in accordance with the above procedure

as soon as possible after the Advertiser has been declared bankrupt or insolvent.
This guarantee covers only advance payment sent in direct response to an advertisement

in this magazine not, for example, payment made in response to catalogues etc., received as a
result of answering such advertisements. Classified advertisements are excluded."
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UNBEATABLE
TERMS FOR BULK

PURCHASES
FRESH STOCKS

ARRIVING WEEKLY

PYE 205
Complete
6 for £50

Singles £10

PHILIPS
1502 VCR BrandNew or

1700 VCR Reconditioned
Ext3emo's Fully Guaranteedfor
3months Singles £135

4 for £500

DECCA
BRADFORD'S

Complete 6 for £75
Singles £14

THORN 3500's
Complete
6 for £100
Singles £20

(Formerly Trite! Northern. 1043 Leeds Road, Thornbury Roundabout, Bradford.
West Yorkshire Tel: (0274) 665670

EMO - EUROSONIC - GRUNDIG - TELETON + ALL BRITISH MAKES
ETC., ETC.  ALL SPARES READILY AVAILABLE 

IMMEDIATE CREDIT AVAILABLE-TRADE ONLY
(Written details on application)

Almost any TV Component supplied by return "off the shelf" e.g. LOPTX -
EHT trays - droppers - OSC coils - switches - cans - smoothers - I.C.'s, etc., etc.

YOU CAN BE 95% SURE WE CAN SUPPLY ANY
TV COMPONENT BY RETURN

IF YOU NEED SPARES FAST- RING NOW!
Appbes to U K only.

ACCESS AND BARCLAYCARD ACCEPTED. S A E FOR FREE WALL CHART

(WTON) THE TELECENTRE, WORCESTER ST.,
WOLVERHAMPTON (0902) 773122

HIGH GAIN
AERIAL

BOOSTERS
B45 H/G UHF Television -
Tunable over the complete UHF
band. Gain above 20dB, noise
2.8dBs.
B14- Band 3 VHF Television -
Tunable over the complete Band
3 (Channels (El 5 to 131. Also
covers Aircraft & 2 meter
Amateur Bands. Gain above
28dBs. Noise 2.8dB.
PRICE each £8.70.

AERIAL AMPLIFIERS
Aerial amplifiers can produce
remarkable improvement on the
picture and sound in fringe or dif-
ficult areas.
B45 - For Mono or Colour this is
tunable over complete UHF
television band.
B11 - For stereo or standard
VHF/FM radio.
B12 - for VHF television band 1 & 3.
All amplifiers are complete and ready
to use Battery type PP3 or 8V to 18V
DC next to the set type fitting.
PRICES £6.70 each.

TELEVISION VALVES
PL519-PY500A 75p each All mono valves 35p each.

Goods despatched on receipt of order.
All Prices Include VAT at 15% P 6 P per Order 30p SAE for Leaflets. Access Cards.

ELECTRONIC MAILORDER LTD,
62 Bridge St. Ramsbottom, via Bury, Lancs. BLO 9AGW.

Tel Rams (070 682) 3036.

N.G.T. COLOUR TUBES
First Independent Rebuilder with

B.S.I. CERTIFICATION
(Certificate No. 004)

2 year guarantee: 4 year option

All Colour Tubes are debanded, high temperature pumped
and rebanded using new adhesives and new tension band.

19" £30, 20" £32, 22" £33, and 26" £38.
No exchange tube required on delta types.

N.G.T. ELECTRONICS LTD.,
120, SELHURST ROAD, LONDON S.E.25

Phone: 01-771 3535.
20 years experience in television tube rebuilding. add VAT at 15%
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SETS & COMPONENTS

CAMPBELL ELECTRONICS LTD.
COLOUR T.V. PANEL EXCHANGE/

REPAIR SERVICE
THORN, RANK, PHILIPS, GEC,
DECCA, TELPRO, GRUNDIG etc.

90 Day Guarantee on all repairs - same
day postal service.

Telephone Telford (0952) 502422
for catalogue and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,

Dawley, Telford, Shropshire.

T/V ENTHUSIASTS here is your opportunity 2(Y', 22"
GEC C/TVs fully serviced and working. Buy as seen
£33. B/W £9. Unlimited spares. Circuits available for
same £1.50. Query service letter only. P.O. £1. If
you've got the TV bug visit VOLTOHM ELEC-
TRONICS, 71-73 Barlow Road, Levenshulme, Man-
chester M19. Tel. 061 248 6590.

12" NEW MONO 14"

PORTABLE TV
TUBES £19 inclusive

1 year guarantee - £3 delivery including
Ireland. State number on tube to:

U -VIEW (TUBES)
29 Warmsworth Rd, DONCASTER,

Yorkshire DN4 ORP.
Tel (0302) 855017 ''ALLERS RING FIRST

TELEVISION TUNER
REPAIRS

ALL TYPES
BRITISH, EUROPEAN

JAPANESE ETC.

MEN-TU ELECTRONICS LTD.
SALTERNS LANE,

FAREHAM, HANTS.
TEL: 0329-235116

SMALL ADS
The prepaid rate for classified advertisements is 29p per word
(minimum 12 words), box number 60p extra. Semi -display
setting £5.64 per single column centimetre (minimum 2.5
ems) All cheques, postal orders etc., to be made payable to
Television, and crossed "Lloyds Bank Ltd". Treasury notes
should always be sent registered post. Advertisements,
together with remittance, should be sent to the Classified
Advertisement Dept., Television, Room 2612, IPC Magazines
Limited, King's Reach Tower, Stamford St., London, SE1 9LS.
(Telephone 01-261 5846).

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 to
check both prices and
availability of goods before
ordering from non -current

kissues of the magazine.

TRADE ONLY

N. W. ELECTRONICS
CLEARANCE SALE

LARGE QUANTITY OF GOOD CLASS

COLOUR TELEVISIONS
BUSH, PYE, GEC, THORN, PHILIPS ETC.

Excellent Cabinet Condition. Genuine Change Over Ws and Repossessions.

FROM ONLY £15! !! DELIVERY ARRANGED
We export large quantities of TV's weekly. Can we help you?

Discount on Quantity Orders.

OVER 1,000 MONO TV's IN STOCK FROM £5
100's colour tubes suitable for reconditioning. Working colour TV's to order, i.e. Bush 20"/22"
2 I.C. excellent picture, ready to sell. Only £39.

CALL AND SEE OUR SELECTION

WHITE GOODS.
All types of Washing machines, Vacs, Fridges, Cookers, etc. Hoover Autos, Servis, Hotpoint,
Hoover Uprights, Vacs. 500 always in stock.
Fully reconditioned Hoover Twin Tubs and Upright Vacs, all models. Phone for details.

PAY US A VISIT YOU WILL NOT BE DISAPPOINTED

N. W. ELECTRONICS
BOLINGBROKE BUILDINGS, BOLINGBROKE STREET, BRADFORD 5.

3 minutes from Motorways. Telephone 0274 390121

SOLID STATE SETS. Complete Grundig, Nord-
mende (UHF/VHF) also panels (Tested). 0785
814643.

COLOUR AND MONO TV's
Comp with

tested Comp
CRT untested

Thorn 8/84K, G8. Grundig etc. £30 £25
Bush, Telpro. Decca £25 £20
Eye & GEC Hybrid £14 £9
Rotting, A' Bush £15 £10

Good working Decca Bradford £30 each. Good working
single standard mono £9 each. Untested lop, slots £2
each. Thousands of panels (a 50p each. Fully tested
tubes - any standard size £10. Tested colour valves -
Output valves 50p each; Small valves 20p each

LAVITE LTD.
Viaduct Mills, Market Street,

Milnsbridge, Huddersfield.
Tel. 0484 643273.

(Callers 1)1. prior appoirameta)

IRELANDS LARGEST TV DISTRIBUTOR
THOUSANDS IN STOCK INCLUDING BUSH 2 IC, PHILIPS G8, ITT, DECCA

BRADFORD, GEC AND PYE SOLID STATE, GRUNDIG, JAPANESE etc.
COLOUR FROM £10 MONO FROM £1.

Delivery can be arranged.
ALSO DISTRIBUTORS OF NEW TELEVISIONS, VIDEOS, MUSIC CENTERS,

(GRUNDIG, HITACHI, GEC etc.)
C.Bs, TELEPHONE EQUIPMENT, AERIALS,

+ AMPS, TUBES, SPARES etc.

TELETR ON ICS, IRELAND, SESKINORE, OMAGH, CO. TYRONE.
TEL: Fintona 841389

(STD0662)

SECOND HAND COLOUR TV spares and tubes, most
makes. Telephone Southport (0704) 74411. Anytime

EUROLEC U.K.
Telephone 01-669 2611. Telex 893819

Address for correspondence:
35 Sandy Lane South, Wallington,

Surrey SM6 9RF.
(Callers to office by appointment only)

We are pleased to advise delivery of further supplies
of Philips VCRs and cassettes.
1502s, sound working order £90.00
1502s, requiring attention £65.00
1500s, sound £75.00
1500s, requiring attention £50.00

(Collection preferred on these)
1700s - please phone for details

Note: Two VC30 supplied gratis with each machine.
New VC60/LVC120 £11.00 (Limited supply)
New VC45
New VC30
Used VC45
Used VC30
Used VC15/20

£8.50
£6.00 (Limited supply)
£6.00
£4.00
£3.00

[Minimum order 6 cassettes of which 3 must be used
VC30)

CCTV equipment, colour cameras: Please write with
specific enquiries.
Lenses: 16mm 'C' mount (no iris) £10.00. Wide
angle 'C' mount £30.00. (Regret we have no zoom
lenseS at present but customers can be advised upon
receipt of SAE).
VHS -BETA Cassettes (quantity orders only at
present). Please telephone or telex.
We will be pleased to quote for equipment for
schools, hospitals and other authorities on both new
and second user equipment.
Note: Prices include VAT, packing and postage,
except where stated.
[Existing clients on VCR tapes may deduct 5% from
cassette prices shown)

VAT Reg. No. 335 7096 45
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SUFFOLK TUBES
LIMITED

214 Purley Way, Croydon, Surrey.
Tel: 01-686 7951/2/3/4

SUPPLIERS OF MONO AND COLOUR TUBES TO MAJOR RENTAL
COMPANIES.

ALL COLOUR TUBES HOT PUMPED AT 385c AND REBANDED TO
BRITISH STANDARD. 415 1972 CLAUSE 18-2.
19" and 22" TUBES APPROVED. OTHER TYPES PENDING.

BRITAINS LARGEST INDEPENDENT REBUILDER FOR 21 YEARS.

TELEVISION
Trade Supplies of Good
Quality Colour & Mono
TV's. Most Makes
available, suitable for
Sale or Re -Rent.

GENERAL

FACTORS

UNION STREET,
DONCASTER
(0302149583-68416

GOOD MOTORWAY ACCESS

LIVERPOOL TRADE TV
THORN DECCA
PHILIPS BUSH
ALL GOOD CABINETS

LOW PRICES
PANEL EXCHANGE FROM £8

110A Beechwood Road, Liverpool 21.

TVDX EQUIPMENT
VHF -UHF convertor. 12V supply required. Superb DX
performance £11.90. Bandi double notch filter,
40dB+ attenuation, state channel £17.50. 48-88MHz
Mosfet preamp, 25dB gain, very low noise, mains
powered £26.50. Band Ill model same price.
Stay tuned for 4GHz satellite equipment, available
very shortly.

H. COCKS,
Cripps Corner, Robertsbridge, Sussex TN325RY.

Tel. 058083-317.

JAPANESE COMPONENTS. Large selection. S.A.E.
for list. Horsforth Television Centre, East View,
Broadgate Lane, Leeds LS18.

NETT (NE)LTD.
UNIT 38A BEDESWAY,

BEDE INDUSTRIAL ESTATE,
JARROW, TYNE & WEAR

TEL: 896197

Due to shrewd purchase
working sets available in-
cluding Bush, Philips G8,
Decca 30 series at £28
singles or down to £20 in
20s, untested sets from
£10.

Call in or ring
Sam Wilson soon.

CAMPBELL ELECTRONICS LTD.
Distributors of specialist spares to

radio and television service depts.
We stock semiconductors, I/Cs, special
T.V. and audio spares, service aids, rebuilt

CRTs etc.
Fast off the shelf delivery of stock items.

Send S.A.E. or telephone for full catalogue
and price list.

CAMPBELL ELECTRONICS LTD.,
Unit 5, Heath Hill Estate,

Dawley, Telford, Shropshire.
Telephone Telford (0952) 502422.

BILLINGTON
VALVES

For TV Valves, Vintage Electronics.
See our advert on page no. 461.

TURN YOUR SURPLUS capacitors, transistors, etc.,
into cash. Contact Coles -Harding & Co., 103 South
Brink, Wisbech, Cambs. 0945 4188. Immediate
settlement.

COLOUR T.V.s
PHILIPS G8 COMPLETE

22"-26" from £25
Working Panels from

£12.50

DISCOUNT FOR
BULK BUYERS

TEL: 965 1230 & 961 3997

SMITH ELECTRONICS
43-43A, PARK PARADE,

HARLESDEN,
LONDON N.W.10.

T.V. SPARES, PANELS
AND MANUALS

PHILIPS  GRUNDIG

TELEVIEW 01-994 5537
1 94, Acton Lane, London W.4.

BULK BARGAIN T.V. SERVICE PACK
Contains at least £50 worth of T.V. service components
and accessories. Loads of hard to obtain T.V. spares
and components. Ideal for the service engineer. Only
£12.50, carr. £2.50. Ref. Guar. HAVE YOU SEEN THE
GREEN CAT? 1000s of new components, TV., radio,
and electronic items at unbelievably low prices. Prob-
ably the cheapest in the country. Send 40p for GREEN
CAT and receive FREE RECORD SPEED INDICATOR.

MYERS ELECTRONICS, Dept. 1V2,
12/14 Harper Street, Leeds LS2 7EA.

Next to Union Jack Clothing Store, Leeds LS2 7EA.
Callers welcome at our NEW retail premises.

Open 9 to 5 Mon to Sat. Tel. 452045.

COLOUR TUBES £25
2 for £46 -22" (A56) 20" (A51) re -gunned to a
high standard with one year guarantee.
Guaranteed slightly used 20"-22" tubes £15
each. 2 for £28 with 3 month guarantee. All
jig tested.
Prices inclusive, plus £6 delivery per tube (UK
mainland). No need to spend £6 returning
old tube if you buy from us.

CASH & CARRY ONLY
17", 18", 19" £29. 20", 22" £25. 26" £35. In line
tubes re -built. New mono tubes £14.

Callers Ring First
U -VIEW (TUBES)

29 Warmsworth Rd., DONCASTER,
Yorkshire DN4 ORP

Tel: (0302) 855017 (Open 7 days)

T.V. PATTERN GENERATOR 
 UHF output plugs straight into aerial

socket no other connection required.
Crosshatch , 4 patterns £17.25 :
Crosshatch Greyscale £18.50

 UHF Modulator with video
and sound inputs £22.50

Prices include P&P and VAT.
SAE for details:

C. L. JERVIS
15 Mercer Grove,

Wolverhampton, WV11 3AN.
Tel. (0902) 23916.

REPLACEMENT
PANELS &
MODULES
by LEDCo

ALL BRAND NEW!

TELEVISION
Philips 570 IF Filter/Gain £6.75
Pye 713/731 Detector Unit £8.00
Philips G8 Convergence Panel £18.00
Philips G8 AFC Unit £6.80
Philips G8 Vision Gain Unit £7.50
Pye Hybrid Audio Module £7.00
Pye Hybrid CDA Panel Solid £18.50
Pye Hybrid etc. PL802 State £3.05

WASHING MACHINE
MODULES FOR

Hoover AC & DC
Hoover 1100 Series
Hotpoint AC
Servis DC

C.W.O. Add VAT. Qty discounts

£8.10
£10.15

£8.20
£8.10

Domestic Electronics,
7 Highlands Road,
Badgers Mount,

Kent.

CASED ISOLATION TRANSFORMERS 500W max
suitable TV work £8.00 + £2.85. Good working Test
Equipment P.S.U's. List: Tel. (0296) 841631, or write
S.H.E. 5 St. Joseph's Park, Ballycruttle, Downpatrick
BT30 7EN.
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SETS & COMPONEN1S
CONTINUED

RANK BUSH MURPHY
TV Panels Repair,

By ex RRI expert
engineers. Same day return
with 100 days guarantee. 823,
Z718, 179, T20, T26 chassis
covered. Contact for price list &
economise.

T.K. Panels Service,
31 Leaves Spring, Stevenage, Herts.

Tel: 0438 61567.

TRIPLERS - PRICES REDUCE

UNIVERSAL
£3 65 inc,

year guarani e

Thorn 3000/3500
Thorn 9000 Add 55p V.  T.

The UNIVERSAL TRIPLERcan be used in  ost
G.E.C.. I.T.T., Pye, Rank. Decca & Con ental
sets.

WING ELECTRONIC
15 off T es End, Middlesex

BARGAIN PACKS!
New, branded components, incl. res;
w.w. res; var. caps; cer. caps; electroly-
tic can caps; i.c.s; diodes; rectifiers;
pre-set pots; slider pots; etc. etc.
1 PACK for £2.50 plus £1 p&p
3 PACKS for £7.50 p&p free.

PACK VALUE £10.00 TRADE

Allow 28 days.
Trade enquiries welcome.
JAYSOUND (HALLIWELL)

16 Hazeldene Close,
Bury, Lancs. BL9 9SA.

Tel: Northwood 27019 01-845 2036

RETACH LTD. Rear 781%0 St, Northwood, Midcbc.

COLOUR SET RANK & 'THORN from £20
COLOUR TUBES REBUILT 2yr guar. from £28
RANK PANEL (TESTED OK)
DECODER 1 IC ONLY £11 POWER SUPPLY .£6

TIME BASE 111 CONVERGENCE

IF 19 TUNERS 15

All PRICE + VAT 12 POST & PACKINGrim........... ..
TELFURB TV LTD ma :

ill FORTUHE BEST IN REFURBISHED
0LO TV.R5+ OUR PRICES START

i FROM £35
I READY FOR IMMEDIATEAIATENI D

ARE
READY S TARLE- .jI CATION, IDEAL FOR RENTAL

WISHING TO
I EXPAND ON LOW CAPITAL OUT - I
I LAY. MOSTPOPULAR MAKES 

AVAILABLE.
TEL: 08677 3849

I

51-53 HIGH ST.
il WHEATLEY OXFORD
N. um no mi In somm in m -j

PROFESSIONAL STICK

DE-GAUSSING-COILS
£18 EACH INCLUSIVE & DELIVERED

1 Year Guarantee.

U.View (Tubes)
29 Warmsworth Road, DONCASTER,

Yorkshire DN4 ORP. Tel: (03021855017.

PERSONAL

TELEVISION ENGINEER REQUIRED, part-time
evening/weekend work, Bristol area. Tel. Almonds -
bury 614136.

NEWLY ESTABLISHED VIDEO SHOWROOM
requires part-time or freelance colour video Service
Engineer, with own workshop or equipment. Phone
Mr. Shaw, Windsor 67774.

VETERAN & VINTAGE

"SOUNDS VINTAGE"
The only mardirtine for all vintage sound
entlitisidsts packed with articles l top
writers. covering pridinophones orlon,

7Us. wireless, news, history
reviews etc -
All back numbers to No 1 available. Send
75p for sample copy
28 Chestwood Close, Billericay, Essex

FOR SALE

THORN 3500 22" working, £55. Grundig 3010 26" U/S
£30. -- Tel. 01-749 6978.

DX TVs SONY TV112UM, Sinclair, both multi stand-
ard and first class condition. Best offer. Highcliffe
(04252) 3027.

CUSTOM BUILT Teak louvre fronted floor standing
cabinet containing "Television" 22" colour TV fully
assembled but unaligned and all relevant magazines.
£300. QTH Cambridge Box. TV171.

COLOUR TV's - good working, £25 each, any quan-
tity. Most makes, sizes available. Tel. Coventry (0203)
714213.

RADIO AND TELEVISION Servicing, 1959-1968,
good condition, £24 o.n.o. Bournemouth 36482.

PHILIPS NI502 V.G.C. Tapes £55. Tel. Leicester
738136 between 6p.m. to 8p.m.

WANTED

WANTED RADIO & TELEVISION Servicing Books
1970-71, 1972-73, 1973-74. High price offered.
051-677-6668.

SERVICE SHEETS

Thousands of different full size service sheets Thousands of different manuals of all kinds in stock.
(Many of above are unique to us and obtainable nowhere else.) Any published single service sheet still only £1 + s.a.e.

British CTV circuit/layouts from dual to latest from Decca, G.E.C., ITT, Philips, Pye, Rank, Thorn, etc.
Continually updated - 3 .giant binders only £39.50 - latest update includes Thorn 9200 to 9800.
Revised foreign C.T.V. Repair System in 2 huge binders plus 3 Repair Manuals for £39.50.

Contains chassis from Grundig, Hitachi, Korting, Kuba, Luxor, Mitsubishi, National P., Nordmende, Sharp, Skantic, Toshiba, Zanussi.
Any_Flepair Manual only £6.50 for the first - £6 each thereafter.

Save £6.50 on complete set of 11 unique TV repair manuals - only £60. Mono +colour from dual standards to recent sets, McCourt & Tunbridge.
NEW Tunbridge Portable Mono TV Repair Manual - Pre Publishing Offer et £5.50 each (save £1).

NEW Full details HOW TO BUILD YOUR OWN TRANSISTOR/DIODE TESTER - price £1.50 post free.
S.A.E. any quotation, also price lists, newsletter, bargain offers, details of our unique TV repair systems. Service sheets and all stock manuals by return of post.

Phone: 0698 883334, anytime. Callers 4-6 pm. weekdays, Saturdays 11 am.-1pm only.
TECHNICAL INFORMATION SERVICEG.T. 76 CHURCH ST., LARKHALL, LANARKSHIRE ML9 1HE.

30,000 SERVICE SHEETS IN STOCK. COLOUR MANUALS ALSO AVAILABLE
TV Monos, Radios, £2.00. Tuners £2.00. Tape Recorders, Record Players £2.00. Transistors, Stereograms
& Music Centres £2.00 + SAE. Also Colour Available. Car Radios £3.00 + SAE. All Radiograms £2.00.
State if Circuit will do if sheets are not in stock. All TV Sheets are full-length 24 x 12, not in Bits & Pieces.
All other Data full -lengths.
TV Catalogue with order. All Sheets £2.00 except Colour. Old Valve Radios MAIL ORDER
C. CARANNA, 71 BEAUFORT PARK, LONDON NW11 6BX. 01-458 4882 S.A.E.

SANDHURST PUBLICATIONS
Television Service Sheet Specialists

Workshop Manuals, large selection of Japanese
and European TV Sheets. Callers 5.30-7.00 pm.
Send S.A.E. for Catalogue and Enquiries:

49C Yorktown Road,
Sandhurst, Camberley, Surrey GU17 7AG.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Television for

insertions. I enclose Cheque/P.O. for £
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd and made payable to Television)

NAME
Send tor Classified Advertisement Dept.

TELEVISION
ADDRESS Classified Advertisement Dept. Room 2812,

King's Reach Tower, Stamford Street,
London SE1 91.S. Telephone 01-281 58413.
Rate
29p per word, minimum 12 words. Box No. 80p extra. JUL 82

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.
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BOOKS & PUBLICATIONS

ANY PUBLISHED SERVICE SHEET £1 + S.A.E.
Thousands different repair/service manuals/sheets in
stock. Repair data your named TV £6.50 (with
circuits £8.50). S.A.E. Newsletter, price lists,
quotations. AUST, 76 Church Street, Larkhall,
Lanarkshire. (0698 883334).

DX -TV
The 2nd Edition of "Guide to World Wide Television
Test Cards" by Keith Hamer and Garry Smith is now
available. Over 100 countries are featured with 240
photo's of Test Cards. Clock and Identification cap-
tions etc., plus additional information on transmis-
sion standards, colour systems and Services. Avail-
able price £2.85 fully inclusive World-wide (Air Mail
Europe £3.25; Rest £3.60) from: -

HS PUBLICATIONS
Dept Tin 7 Epping Close, Derby DE3 411F1.

EDUCATIONAL

TELEVISION COMPUTER
RADIOCOMMUNICATIONS

& RADAR SERVICING

24- YEAR full-time Modular
Diploma course to include a high
percentage of practical work.
 ELECTRONIC PRINCIPLES (1st)

 ELECTRONIC PRINCIPLES (2nd)
 MONOCHROME TV
 COLOUR TV, CCTV & VCR
 MICROELECTRONICS &

DIGITAL TECHNIQUES

 MICROPROCESSORS &
COMPUTERS

 RADIOCOMMUNICATIONS &
RADAR

Each of the above Modules are 13 weeks
in duration, Individual Modules can be
arranged for applicants with suitable
electronics background.
Subject to approval, students will be
awarded a TEC Diploma in Electronics
 Communication Engineering on
completion of the full course.
Next session starts September 13th.

Prospectus from:

LONDON ELECTRONICS
COLLEGE

Dept: PP, 20 Penywern Road,
London SW5 9SU. Tel: 01-373 8721.

COURSES

VIDEO RECORDER TRAINING COURSES. Due to
overwhelming demand, Mrs. Beeching has had to
quickly organise yet another two more courses. On
24th and 25th July, and 18th and 19th Sept. 1982.
Those people who did not get on the April course,
please book immediately. All others please contact her
at: Newark Video Centre, 108 London Road, Balder -
ton, Newark, Notts. Tel. (0636) 71475.

MISCELLANEOUS

8mm FILM TRANSFER to any video format. Eurolec
- Tel. 01-669 2611. Telex 893819.

BURGLAR ALARM EQUIPMENT. Latest Discount
catalogue out now. Phone C.W.A.S. Alarm. 0274
682674.

"TUBE
REPLACEMENTS"

OFFER
SPECIAL TRIAL PRICES

"WELLVIEW" EXCHANGE COLOUR
A44 271X £24
A47 342X f24
A47 343X £26
A49 120X £24
A51 -110X £24
A51-1 IOLF f26
A55 -14X £28
A56 120X £28
A63 -120X £33
A66 120X £33
A66 140X £33
A67 120X £33
A67 -150X f33

If no exchange glass £4 extra

"WELLVIEW" EXCHANGE MONO
A44-120 WR fl1
A47-26 WR f12
A50-120 WR £11
A59 120 WR £12.50
A6I 120 WR £13.50
A3I-300 NEW £15
A34 -100-5I0 NEW £16

If no exchange glass f1 extra
All above plus VAT 15%.

Carriage £5.00 inc. VAT.

ALL. TUBES I8 MONTHS
GUARANTEE

ALSO YOUR VALVE SUPPLIER
NEW AND BOXED

(inclusive of VAT)

DY802=74p
EF 184=64p
PCL82=78p
PFL200=E1.15
PY800=70p

ECC81 -64p
LCC82 64p
PCL84 92p
PCL86 97p
PL508 £1.30

EF183=78p
PC F802=98p
PCL805-97p
PL504=E1.38
PY88-70p
PY500A=E1.52

NEWSFLASH
Mullard PL509-19 £5 inc. VAT

Postage and Packing 10p per valve. All
orders over £10 Free of charge.

Camping - Self sufficiency - Emergencies
Be prepared!

Fantastic 200 watt square wave inverter 12v input
200-240v AC output tested but no guarantee £20
+ £3 VAT, p&p £3.

24v transistor fluorescent ballast units will run
2 x 4ft tubes and draw under 2 amps (Philips) f5
each 4- 75p VAT, p&p 70.

Dynamo torches complete with spare bulb. You
need never buy torch batteries again. 2 for £5 inc.
VAT, p&p 50p.

Ex rental colour TVs from flO + VAT.

Allow up to 14 days for delivery.

TUBE REPLACEMENTS
Unit No. 1, Monmouth St.,

Bridgwater, Somerset.
Tel. 0278 425690-722816

DISPLAY
ELECTRONICS

LEADERS
IN TUBE

TECHNOLOGY
SINCE THE 60's.

REGUNNED
COLOUR TUBES

2 YEAR GUARANTEE

Up to 19" £33.00
22" £36.00
26" £39.00

The above prices are for standard
38mm Delta Gun Types. Add £3
Gun surcharge for 20AX Types.
Other in -line & P.I.L. Types, prices
on application.

MONO TUBES
2 YEAR GUARANTEE

20" £12.00
24" £14.00

BUDGET CORNER

Buy any 5 mixed types Cash 'n
Collect - Take 20% discount.

PRICES EXCLUDE VAT

CALLERS WELCOME
Late night Thursdays until 8pm
Saturdays until midday.

N.B. Customers intending to collect
orders are requested to telephone in
advance:- even popular types may
be out of stock for short periods.

WATERLOO ROAD,
UXBRIDGE,
MIDDLESEX

Telephone: Uxbridge 55800
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NEW PHILIPS Infra -red
Transmitter, 9 c.h. & Vol &
brightness change £7.00

Thorn Tuner Panel. 6.100K
Pots & Components. NEW. NO
Tuner ELC1043/05 £2.00

G1 1 6 Push Button - 50p
-
8 Core Screen Cable R.S. 35p per metre

THORN Front Panels. 6 slider
pots & knobs & touch button.
Ultrasonic transducter & I.C. &
components & Mains
Switch £3.75

GEC Line 0/P Trans & Rec
Stick for Portable £3.00

Line 0/P Transformer

ITT CVC9 £7.00

RANK TOSHIBA
Tube Base 25P

AT2076/38 ITT CVC40 Split Diode £10.00

Philips G8 Line 0/PGEC C2110 Line OP
Transformer £7.00

LP1162 0/P STAGE
£1.00

Philips GI I Split Diode £12.00ZTX 109K 3p BC548 4p
BC307 3p TIP29 10pITT
BC147 4p SN76550/3R
BC148 4p 10P
BC338 4p BFT34 10p
BC237 3p IR106A 20p

CVC32 Chassis £30.00y933 5p
IN914 5p
BA248 5p

ITT PANELS
CMA10 £2.00
CMU40 £7.00
CMN40 £1.00
CMC67 £3.75

CMS
CMH31 £1.50

30 £1.50

CMF40 £2.00
CMU30 £7.00
CMU45 £1.50
CMA40 £1.50
CMA1 1 £2.00

Gll Power Supplies £12DECCA 80-100 Thyristors 35p
REC & TRANS EACH
40K Transducer 50P

TDA1003 15p
TBA540 40p
TDA2540
TDA2560 504°pP

TBA540Q 40p
SN76660 30p
TBA800 3°PSN76707 50p
TBA810 3P

TIC 126 12A 800V 30p
BPW41 15p
BD437 25p

DIODE
MR856 20 of £1.50

BF470 30p MC78M18 20p
BF757 30p SL432 A/T 75p
ZTX213 4p CA3094AE 50p

PHILIPS NE511N £1.20

GEC 2040 Line OP
Transformer £5.00CVC 45 Line O.P. Trans £4 Infra Red Hand Set KT3 £18.00

CVC 45 Triplers £3.50 LD57 CA Infrared L.E.D. 15p
BD437 and BD438 on Heat Sink 50p3500 Triplers £3.50

SAA5010 £2
InternationalRectifier EHT Diodes G770/HV34 6KV 3 for 8pKT3 AE Sockets 25p

BD226
2°PGll Tuner Units £6.00

6A/600V Stud Diodes 20p
6A/1000V Stud Diodes 20pGll 6 Button Key Switch £2.00 BUX84 sop

GI 1 E/W Coil 50p Bridge Rec KBLO2 4 Amp 28pLM337M Reg. 30p
Gll E/VV Transformer 50p

10 BU126 £6.00
10 BU208A £8.00
20 BU204 £8.00
10 BU205 £8.00
10 BU105 £8.00

PYE Line O.P. Trans
Mono £3.00

GI 1 Line OSE Tran. 50p

Gll .47/250 1Gp
BY229/400 30pG1 1 8200pF/2000V 15p

Gll 11000/1500V 15P Co. Ax. Plugs 10p
DECCA 100 Tripler £4.00Gll Transient Suppressors

245V 25p BYX72/300 20p
BSX 19-20 15p

G I 1 Scan Coils £5.00 2SD180 TO3 80V .6A 15p 20 Large Red LED £1.00
20 Small Red LED £1.00KT3 AE Sockets 25p

2 SB407 Sanyo T03 10p
Gll Mains On/Off Switch 40p

RANK & ITT Mains Remote On -Off Switch (720R) £1.50Thorn T605 1V NPN TO66
80V 6A 10P

ELCI 043/05 NEW on
Panel £4.00 Mains -dropper PYE 3R5 +15R +45R 50p
20 BY298 3 Amp fast recovery
diodes £1.50

50 Mixed High Voltage
Ceramic Condenser £1.00

Thyristor 600V/4 amp C106M/2 24p

9500 THORN Tripler £4.504000 Thorn Frame Panel f.5.00
20 GEC Black Spark Gaps £1.00

Gll Preh Red LED Push Button for C.H. Change 20p4000 Thorn Power Supply £3.00
Mono Rank Line Trans T704
A £3.50

4000 Thorn Line OP
Panel £20.00 THORN 3500 175 +100 +100 350V £2.00

2SC2073 on Heat Sink 150 NPN 1.5 Amps 7pPost £4. 15" T.V. Tube Hitachi;
New £6.00

4000 Thorn Mains Dropper 35p

RANK TOSHIBA Transductors TPC-2011 50p20 I.C. Socket Mixed £1
NPN PNP 80V 6 Amp TO66
O.P. Trans Piar 25P Ultrasonic Gll Hand Set £12.00Gll Line Driver

Transformer 35p eachGEC IC CBF16848, SN16861,
SN1682 50p each

COMPONENTS
63 Bishopsteignton,

Telephone:

Goods

SENDZ

D.

Essex

VAT
despatched

Whitworth,

15%,

SS3
0702

50p
on

Shoeburyness,
8AF.

Post.
receipt

32992

of order.

2 SD350A BU208A £1Mixed Packs, Mounting Kits
and Washers for Power
Transistor 50p

GI 1 IF Detector £3.00

Gll Teletext
Transmitter £19.00.

DECCA I.F. 80-100 1,3.50

BRIDGE REC
Wire leads KBP04 15P Gll Chrome/Lumin Can £3.00
Gll Time Base Panel £12.00

KT3 LOFT £3A.E.C. V/cap Resistor Unit
U.H.F. with I.C. SAS 660 SAS
670 £3.00 BG200/43 Tripler £3

KT3 200 x 25 x 25 385v £1 BU208A £1
BF458 10 forll

RCA CA270 40pThorn 3500 Frame Panel £1.50
KT3 2SD 200 Line Transistor£2Thorn 900 Sound O.P. Panel.

NEW £1.00
V.H.F. 3 Transistor Rotary
Tuner Units D.X. TN £1 NEWU321 T/Unit on Panel Cum 40

ITT £6.00

Thorn 3500 I.F. Panel.
NEW £3.00

ITT CVC 32 Line O.P.
Trans £6.50
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SENDZ COMPONENTS
D. Whitworth,

63 Bishopsteignton, Shoeburyness,
Essex SS3 8AF.

Telephone: 0702 32992
VAT 19%, 50p Post.

Goods despatched on receipt of order.

8/350V 5p TV 14 EHT REC 40p

8/300V 8p TV 18 EHT FtEC 40p

680/40V and 25V 5p

47/250V 10p

100K 40 Turn Pots 09-G11. And
Thorn 20p

33/450V 15p
3500 6 Push Button £1.00

2200/25V 10p

1/600V 15p

NE 2B6H Small Neon Lamps,
GEC 5p

TUNERS

MITSUMI small v/cap tuner units
UHF £4.00

ITT BG 100/41 £3.00

BG 100/61 £3.00

TBW fits Autovox, Saba, Grundig,
Tanberg £4.00MITSUMI small v/cap tuner units

VHF £3.70 TCZ £2.50
THORN 1043 £5.00 TAU £1.25
New. ELC 1043/05 Mullard on

Panel £4.00 FOCUS UNITS

THORN 8500 £1.00
GEC 2040 6 Push Button Units and

ELC 1043/05. New. £6.50

ELC 1042 £5.00

ELC 2000 £7.00

THORN 3500 £1.00

DECCA Large £1.00

DECCA Small £1.00

ELC 2004 £7.00 ITT CVC 40 60p

ELC 2060 £7.00 MAINS DROPPERS

PYE 69-161 40pNSF AEG UHFNHF £4.50

NSF 1043 on Panel £5.00 PYE 731 3+56+27R 50p
MULLARD U314 £5.00 THORN 50R -40R -1K5 50p
MULLARD U321 £6.00 Mains Dropper 50R -17R -1K5 50p
MULLARD U322 £6.00 Coax Plugs 12p

GEC Rotary Tuner £2.50 De -solder Pumps £4.00
MOSS FIT UHFNHF DXT Tuner

Unit £9.00
Aerial Socket and Lead 35p

Small DX Tuner V/capp
175-220MHz auto changeover

£5.00

Pye, Thorn, ITT, Thyristor, Philips
011 0122 60p

RANK TOSHIBA Tube Bases 30p

V/capp Tuner 50-300MHz auto
changeover £2.50 SPEAKERS

6x 4 G11 25 ohm £1.00V/capp Sylvania T/units VHF/
UHF F6003 £4.00 Six 2f 3 ohm £1.00

V/capp Sylvania T/units VHF £3.00 5 x 3 80 ohm 70p

F6013 Rank Set 5x3 50 ohm 50p

DECCA Bradford Tuner 5 button
£4.00

5 x 3 35 ohm 70p

5 x 3 15 ohm 80p
SONY KV 1400 Tuner Unit £4.00

6x4 15 ohm £1.00
VHF Modulator CCIR £3.00

7x3 70 ohm
THORN 9000 Tuner on Panel £7.00

5 x 3 8 ohm 70p
9000 Frame Panel £7.00

7x3 16 ohm £1.00
SANYO Rotary Tuner £4.00

8x5 16 ohm £1.50

MODULES

LP1173 10 watt Seconds £1.00

MULTI -CAPS

2500/2500/63V 50p

LP1173 10 watt New £2.00 470/470/250V 50p

LP1170 Seconds 50p 385V/330M 60p

LP1179 Seconds 50p 150/200/200/300V 70p

LP1162 New PYE OUTPUT
STAGE £1.50

100/200/325V 40p

400/200/200/350V £L50

TRIPLES

GEC 2028 Tripler £2.50

800/250V 40p

700/350V 50p

600/300V Pye, Bush, GEC £1.00
GEC 2040 Tripler £2.50

200/200/100/300V 60p
DECCA 80 Tripler £2.50

200/200/100/32 325V £1.00
PYE TBQ £1.50

100M +300M + 200+100M+ 16M
350V £2.00DECCA 80 £4.00

TBZ fits GEC 1028, 2028,1040,
1060, CS108 £4.00

220M +47M. 350V 60p

G9 £4.00
400/400V 40p

CVC 20/25/30 £3.50
220/450V 40p

THORN 9000 £4.50
4700/25V 25p

THORN 9500 £3.50 CONDENSERS

15M/63 5pGEC 2110 £3.50

LP1194 £3.50 750/50V 10p

GEC 2100 £3.00 470/25V

LP1174/NC £3.50 220/40V 5p

GRUNDIG TVK52 £3.50 4/350V Sp

1/800 10p
20 small LEDs £1.00

1/1000V 10p

TV XTALs 4.433-619KHz 50p

1/2000V 15p

TV XTALs 8867-238KHz 40p

47/1000 30p
6MHz Crystal 50p

.01/1000V 10p

Infra Red Emitting Diodes TIL
30P 20p

22/375V 15p

 047/1000V 8p

0047/1500V 10p

1N8 -1500V 10p

THERMISTORS

VA1104 35p

1500M 35V 7p
ITT PT266 3W12 15p

32 MFD 300V 10p
PTH 451AorB 10p

2N2 -1500V 10p
PT37P fits Pye, Bush etc. 20p

8N2 -1500V 10p
MR 501 3 amp 100V 7p

6N2 -2000V 10p
MR 508 3 amp 800V 12p

ITT CV5 7 Push Button Unit £7.00
Philips Snips £1.50

2040 GEC 6 Push Button Unit for
v/cap £3.50

B9A Print V/Holder 5p

PYE 697 Long V/Holder 15p

PYE 6 P/B Unit for v/cap £6.00 12"TV Tube Hitachi A31/300 £12.00

PYE 731 6 P/B Unit for v/cap £2.00 Line OP Lopt CVC20 £4.00

4 Push Button Unit for v/cap 50p V/U Meter 45p

THORN 1 400/1 500 4 P/B Unit
Mech £7.00

Convergence Panel GEC £1.00

GEC 8 Channel Touch Tune
Unit £4.50

Lead Split Diode LOFT £1.00

ITT Push Button 25p

XK3123 4000 THORN Diode 50p
THORN Push Button 20p

FT3055 20p
MR 856 15p

BD116 25p Mains On/Off Rotary 13p

Al Moder 3500 10p DP Push Button 12p

BU137T £1.00
PHILIPS Tuner/Unit UHF £2.00

BUY69 (RCA 1693) 80p
UHF TV Aerial Portable 50p

THORN Transductor £1.00

Transductor AT404/41 50p

TV Sound Tuner Kit ideal for Hi Fi
TV sound £9.50

Front End Music Centre
VHF/MW/LW Size 13 x 3i £5.00

AD 149 80p

KBLOO5 4 amp 40V 25p

Output stage for music centre £5.00
LT340T 12V Reg 20p

Sony 1400kV Chroma Panel £6.00

Tuner Unit Sony £3.50

RANK TOSHIBA Prey front
control Units Type 0354 £9.50

Touch Button Sony £3.50
TCE520 25p

ORP 12 40p
FUA 78M24UC 20p

AD 161/162 60p pair
MC 7724CP 20p

BY212 10p
MTO 309 THORNE 20p

NPN PNP 660/661 20p
TIP 640 £1.00

5.5MHz Filters 15p

2SC 2122A £1.00

6MHz Filters 25p
BRC 1693 £1.00

TV 11 EHT REC 25p
Touch Buttons RANK

TOSHIBA 10p

TV 12 EHT REC 30p 2SB566 10p

TV 13 EHT REC 25p THORN Hearing Aids £3.00

600. THORN Portable TV Chassis, Mono £10.00

Mains in 110-120-220-240V A.C. 50Hz Adaptor. For black and white camera.
Power consumption: 12V A. Output voltate: 14V D.C. Dimensions 150mm (w)
x 80mm (h) x 120mm (d). Accessories: Mains lead and video/audio remote
cable (2 metres) £4.60 (post f1.00)



INTEGRATED CIRCUITS
CA270CE
CA270CW
CA3089Q
MC1327
MC1349
MC1352
MC1358
MC14066BCP
MC14069
MEM4956PT
MI02485
MCM2114
SAA1020
SAA1021
SAA1024
SAAI025
SAI130
SAA5000
SAA5040
SAS560
SAS570
SL901
SL918-SL917 MOD
TAA320A
TAA470
TAA550
SAA570
TA A700
TBA120A
TBA120AS
TBA120SA
TBA120B
TBA120SB
TBA120U
TBA120C
TBA1441-TBA440
TBA231
TBA395
TBA396
TBA440
TBA440G
TBA510
TBA520
TBA530-
TBA540
TBA550Q
TBA560CQ
TBA56OC
TBA570
TBA673
TBA720A
TBA750
TBA800
TBA810S
TBA820
TBA89O
TBA920
TBA920Q
TDA2541
TBA950
TBA99OQ
TCA270
TCA2700
TCA4500A
TCA640
TCA650
TCA66O
TCA740
TCA800
TCA83OS
TCEP100
TDAI003
TDA1170
TDA1190
TDAI 327A
TDAI412
TDA2010
TDA2530
TDA2540
TDA2541
TDA2590
TDA2560
TDA2600
TDA2653
TDA2002
TDA2640
TDA2680
TDA2690
TDA2593
TDA3190
TDA3500
TDA3560
SN168ZAN
SNI6964AN
SN29764
SN297728N

50p
50p
50p

81.00
50p

£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£4.00
£4.00
£2.50
£2.50
£2.50
£1.50
£2.50
£1.00
£1.00
£3.50
£2.50

50p
£1.50

25p
£1.00
£1.00

40p
40p
40p
40p
40p
40p
40p

£1.00
75p
50p
75p

£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00

40p
70p

£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£1.00
£2.25
£1.00
£1.00
£1.00
£1.00

30p
£1.00
£1.00

80p
£1.00
£1.00

50p
£2.75
£1.00
£1.00

80p
£1.00
£1.00
£1.00
£1.00
£2.00
£1.50
£1.00

50p
£1.00

50p

SN29848
SN7472N
SN75108AN
SN76001
SN76003*
SN76013*
SN76023*
SN76115
SN7613I
SN76226
SN76227
SN76530P
SN76532
SN76533
SN76544N
SN76546
TBA480Q
SN76650
SN76660
SN76620AN
SN76666
SN76707N
SN76708N
TBA820
ML236E
ML237B
ML238
WIT822
BTT6018-ML237B
BTT8124
BTT8224
SAS660
SAS670
TDA2522
UA783P3C
UPC 1365C
EQV TBA8I 0

50p
20p

£1.00
£1.00
£1.00
£1.50
£1.50

50p
50p

£1.00
60p
50p
50p

£1.00
£1.00
£1.00
£1.00

50p
50p
50p
50p
75p
75p

£1.00
£1.50
£1.50
£3.50
£1.00
£1.50
£1.00
£1.00
£1.00
£1.00
£1.00

40p
50p
40p

SEMICONDUCTORS
AC128
ACI 53K
ACI 76K
AF139
AF239
AUI13
BA159
BAI82
BA248
BB103
BB105
BC107
BCI 08
BCI 09
BC139
BCI 47
BCI 48
BC149
BC154
BCI57
BCI 58
BC171
BC173
BC174
BC182L
BC183
BC207
BC2I2
BC213
BC237
BC238
BC245
BC250
BC251
BC252
BC257
BC300
BC303
BC307
BC308
BC327
BC337
BC338
BC350
BC365
BC4I3
BC454
BC460
BC462
BC463
BC546
BC547
BC548
BC559
BD130Y

25p
25p
25p
25p
25p

£1.20
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p
7p

30p
30p
30p

7p
7p
7p
7p
7p

20p
10p
7p
7p

25p
7p
7p
7p
7p
7p
7p

25p

BDI31
BD132
BDI 35
BD136
BD207
BC22I
BD228
BD238
BD239
BD33I
BD332
BD253B
BD4I 6
BD595
BD596
BD681
BD807
BD534
BF127
BF137
BFI57
BF180
BF181
BFI 82
BFI 85
BF195
BF198
BF199
BF200
BF240
BF245
BF263P
BF264
BF273
BF274
BF337
BF338
BF458
BFR79
BFT43
BFY50
BFY90
BRIO°
BSX20
BT100A
BTI 06
BT109
BT138/10A
BT151/80OR
BTY80
BUI 05/104
BU108
BU124
BU126
BU137
BU204
BU2O5
BU208
BU2O8A
BU4O7
BU426V
BU526
CA3089
R2008B
R2010B
E1222
BDX32
0A90
MJE51T
MJE2801
BY127
BY133 1600V/1 Amp
BYI34
BY176 Type
BY179
BY184
BYI87
BY190
BY2O6
Fast Recovery
600 Volt 3A

30p
30p
30p
30p
30p
20p
25p
20p
12p
20p
20p
35p
25p
35p
35p
25p
20p
20p
20p
20p
20p
20p
20p
20p
20p
7p
7p
7p

20p
7p
7p

15p
15p
7p
7p

24p
24p
12p
15p
25p
15p
20p
25p
7p

30p
£1.00
£1.00

70p
70p
20p
80p

£1.00
50p
80p
50p
50p

£1.00
60p

£1.00
50p
50p

£1.00
50p

£1.00
£1.00

20p
£1.00

7p
25p
30p
10p
10p
10p
25p
35p
25p
10p
40p
10p
8p

10p

BY298
BY299
BYF3I 23
BYF3126
BYX55/350
BYX38/600
BYX38/300
BYX71/350
BYX71/600
BYX72/300
2N2222
2N3055
2N4444
2SN30A
TIP29C/A
TIP31A/E1
TIP32
TIP33B
TIP34
TIP35
TIP36
TIP41
T1P42
TIP100
TIP130
TIP2955S
IN60
Y716
Y827
BYW56 2A/1000v
BYV95
BYV96D

10p
10p
40p
40p
10p
50p
25p
20p
30p
20p

7p
40p

£1.00
7p

20p
25p
20p
50p
50p
50p
50p
30p
30p
30p
30p
40p
3p

20p
30p
8p
8p

10p

9000 Thorn 0/P Transistors
with Heatsink T903 8v £1.00
SW150 Surface Wave Colour
TV Filter £1.00
TiC 126N Thyristor
800v/12A 50p
Mullard Surface Wave Filter
RW154 Colour T/V Filter 60p
7 Seg Display, Led, Red 50p
LM340TI 2 Reg 25p
1800/4KV 5p
4.7NF/5KV 10p
180/8KV 10p
210PF/8KV 10p
270PF/8KV 10p
330PF/8KV 10p
1000PF/ I OK V 10p
1200PF/12KV 10p

ITT SPARE PANELS
CVC9 Power Supply
Board £1.50

DECODER PANEL
ITT CVC20-25 30-32-40

£7.50
Audio Amp Driver Mod £1.50
ITT Control Panel 5 Sliders
and Mains Lead £1.50
ITT 3 Sliders Control
Panel £3.50

MIXED PACKS
20 Convergence Pots 80p
100 Mixed Sticks £1.00

2SC1030 £1.00
BF858 50p
TDAI010 £1.00
TA7607 £1.00

10 Thermisters 50p
20 Slider Pots £1.00

TA7609 £1.00
TA73 15 £1.00

30 Presets 50p TDA2653 £1.00
40 Pots £1.50 TDA2560 £1.00
300 Condensors £1.50
300 Resistors £1.50

TDA73I5 £1.00

150 Electrolytics £2.00
Delay Lines TAU80 £1.00

15 Bulbs 401,
100 Diodes £1.00

TAU80 £1.00
DL50 £1.00

£2.00
DL70 £1.00

100 W/W Res £1.50
DL600 £1.00

300 Carbon Film Res £1.50 DL700 £1.00

.20 Slider Knobs 70p
8 Mixed Gun Switches 50p
201/C Holders £1.20

3.15 AS Fuses 5p
G11 Teletex Panel No.
3113-267-1597 £30.00

Red Green L.E.D. £1.00

DIODES
I Amp 1600v
3 Amp 100v
3 Amp 1200v
MR856 3 amp diodes
W004 Bridge
WOOS Bridge

7p
7p

10p
10p
15p
20p

THORN R1039 50e
THORN R1038 50p
FE04/1/220/4 3 pin ITT 1
MFD 4 Amp Mains Filters

25p
G 11 Philips 0.91 M/210v Scan
Coil Correction 25p
Pots 10Kf2 with switch 25p
Pots 47K0 with switch 25p

DIODE 2AM 600/800v
BY164
RGP3OG
BY210/400
BY2I 0/800
BY223
BY226
BY254
BY255
BY296

30p
10p
5p

10p
25p
15p
10p
10p
10p

SENDZ
COMPONENTS

63 BISHOPSTEIGNTON,
SHOEBURYNESS,

ESSEX, SS3 8AF

Reg. Office Only.

Callers by appointment only.

Add 1596 VAT and 50p postage.

All items subject to availability.

Add postage for all overseas parcels.

Goods despatched on receipt of order.
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