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responsibility for it. Prices are those current
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CORRESPONDENCE

All correspondence regarding advertise-
ments 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.,, King’s Reach Tower,
Stamford Street, London SE1 9LS.

INDEXES AND BINDERS

Indexes to Vols. 36 and 37 are available at
80p each from the Editorial Office (address
above).

Binders that hold twelve issues of
Television are available for £4-50 from
Television Binders, 78 Whalley Road,
Wilpshire, Blackburn BB1 9LF. Make
cheques out to “Television Binders”.

SUBSCRIPTIONS

An annual subscription costs £20 in the
UK, £24 overseas (by surface mail). Send
orders with payment to Quadrant
Subscription Services Ltd., Oakfield House,
Perrymount Road, Haywards Heath, Sussex,
RH16 3DH.

BACK NUMBERS

Subject to availability, copies of issues
published during the last 12 months are
available at £1-80 each from Television,
John Denton Services, Unit 13, Thornham
Grove, Stratford, London E15 1DN. Please
make cheques/postal orders payable to IPC
Magazines Ltd.

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 relatirig to articles
published in Television, but we cannot offer
advice on modifications to our published
designs nor comment on alternative ways
of using them. Correspondents should
enclose a stamped addressed envelope.
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Leader

Servicing the Salora K and L Chassis, Part 1 Nick Beer and lan
Bowden
Introducing the Ipsalo-3 circuit and its operation and
some common faults on the basic K chassis.
Teletopics

News, comment and developments.

Interference Problems
Some common causes of r.f. interference and ways of
dealing with them.

CD Player Casebook
Reports from Mike Leach, lan Bowden, Alfred Damp
and Nick Beer.

Simple Colour Pattern Generator
An economical circuit that provides a crosshatch
pattern, colour bars, red and black rasters and a sound
tone. With colour on/off and 75/95 per cent saturation
switching.

Next Month in Television

TV Fault Finding
Reports from Philip Blundell, Eng. Tech., lan Bowden,
Stephen Leatherbarrow, Nick Beer, Hugh MacMullen, J.L.
Howard, M.J. Austin and Mike Adye.

Test Report: Topward Oscilloscopes
A thorough bench test of the 40 and 20MHz Models
7042 and 7021, both of which feature a triple trace
system.

Letters

VCR Clinic
Reports from Philip Blundell, Eng. Tech., Eugene
Trundle, Chris Plaice, Mick Dutton, Stephen
Leatherbarrow and Nick Beer.

The Room at the Back
Happenings in the Topcut service department, including
a satellite TV receiver with a remote control fault.

What will 1990 Bring?

Roger Bunney

Malcolm Burrelf

Eugene Trundle

J. LeJeune

Les Lawry-Johns

The Ferguson SRA1 Satellite TV Receiver Nick Beer
Fault experiences to date.
More on the Ferguson ICC5 Chassis J. LeJeunz

The video processing circuitry, including the auto grey-
scale tracking system, and the power processor’s
regulation and trip arrangements.

100 IR Detection Cards to be Won!
Enter this simple competition devised by CPC and
Kodak.

Servicing Compact Disc Players, Part 12
Operation of the PLL and fast disc servos and faults in
this area.

Long-distance Television
DX conditions and reception and news from abroad.
Review of the Supra Model STV660.

Service Bureau

Test Case 326

OUR NEXT ISSUE DATED MARCH WILL
BE PUBLISHED ON FEBRUARY 21

Joe Cieszynski

Roger Bunney
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VCR
PINCHROLLERS
AKAI

V59300, VS9500, VS9700,
VS$3800 280p
VS1, VS2, VS3, VS4, VS5, VSE,
Vs9, VS10 360p

AMSTRAD

VCR4500, VCR4600, VCRA600

Mk2, VCR4700 280p
VCR5200 380p
VCR7000 360p

FERGUSON

3v00, 3V16, 3V22, 3v23
3V29-30, 3v31-32
3V35-36, 3V38-39, 3V4243,
3va4-45, 3v48,

3V63, 3v54-55, 3v56-57, 3V58—59
3V64-65, FV10-11, FV12-14

HITACHI

VTt VT3

VT61-62, VT63-64, V165,
VT86-88, 280p
VT110-122,VT120-128, V1130-135,
VT138-150, VT168,-220
VT5000, VT8000, VT9300,
V19500

Jvc

HR3300, HR3330, HR3360,
HR3660, HR4100, HR7700 280p
HR7200, HR7330, HR7660,
HR7610, HR7650, HR7655 280p
HRD110, HRD111, HRD120,
HRD121, HRD140, HRD150 280p
HRD160, HRD225, HRD455,
HRD565, HAD725

MITSUBISHI

HS200, HS300, HS301, HS302,
HS303, HS304, HS310, 280p
HS$320, HS700

NATIONAL

NV100, NV180, NV300, NV333,
NV340, NV366, NV600,  280p
NV777, Nv788

NV230, NV370, NV430, NV460,
NV730, NV810, NVB30,  280p
NV850, NVB70, NV890, NV2000,
NV2010, NV3000, NV7000,
NV7200, NV7800, NV8600,
NV8610, NV8620, NVG14
NVG7, NVG10, NVG12,
NVG18

NVG21, NVG25, NVHES

PHILIPS
VR6460
SANYO

VHR1100, VHR1300, VHR1500,
VHR2300 360p
VTC5000, VTC5150, VTC5500,
VTC3300, VICM10, VTCM20 280p

SHARP

VC381, V386, VC2300, VC3300,
VC7300, VvC7700, VCB300 380p
VC9100, VCI300, VCI500, VC700
VC387, VCa81, VCA482, VCA83,
V486, vCa96, VC581 360p
VC582, VC583, VC585

VC651, VCe81, VC685, VC750,
VvC780, vC781, vC785,
vC787 360p
VC793, VCT72

SONY

SLCS, SLC6, SLC7 360p
SLCY, SLC20, SLC24, SLC30,
SLC33, SLC44, SLHF100  360p
SLF1, SLF11, SLF25, SLF30,
SLF60, SLF100

280p
280p

280p

280p

360p
360p

280p

AR B R EEEEESESNER]
* 786 OHM COX CABLE WITH
* SOCKETS FOR TV TO VIDEO
* BLACK COLOUR 2 METRES
* LONG. ONLY £1 EACH + VAT
(AR A RS EEREEESEEN]

FERGUSON

3292, 3V00, 3V01
3V16, 322,
va3
3V29/30
3v31/32
3V35/36
3v38-39
3va2/43
3vaq/ds
3Vas/54
3vss

FISHER

VBS-7000
VBS-9000

HITACHI

VT-11, VT-33

HR-3300, HR-3330,
HR-3360, HR-3660,
HR-4100

HRD-110, HRD-111,
HRD-120, HRD-225
HRD-260, HRD-455,
HRD-565, HRD-566, HRD- 725
HRD-755

150p

180p

70p
80p
95p
75p
90p

77p

100p

VIDEO MOTORS
AMSTRAD
VCR-7000 REEL MOTOR
FERGUSON & JVC

CAPSTAN MOTOR
PU-45979
CAPSTAN MOTOR
PU-55371V

DRUM MOTOR
PU-46414

REEL MOTOR
PU-51381V

NATIONAL
REEL MOTOR
MYN-135V5L

FOR NV333, NV366
SANYO

REEL MOTOR
4-529V-10800
SHARP

REEL MOTOR
AMTOV 1008 GE2Z
SONY

CAPSTAN MOTOR
A-6751131A FOR SLC6
CAPSTAN MOTOR
BHF 1100D FOR SLC7

VIDEO LAMPS

VIDEQ LAMPS UNIVERSAL 30p
12V60mA (300mm WIRES)
PANASONIC VIDEQO LAMPS 60p

2100p
1950p

1950p

2650p

1350p

17()0[:I

MITSHUBISHI

HS-200

NATIONAL

NV-300
NV-333
NV-777
NV-2000
NV-3000
NV-7000
NV-7200
NV-8600

PHILIPS

VR-6460

IDLERS & PULLEYS
REPLACEMENTS

HITACHI

FF REW IDLER
6886971

PLAY IDLER
V6861482

JVC

IDLER ASSEMBLY
PU-47752

TAKE UP IDLER
PU-51402A

TAKE CLUTCH
PU-55373

IDLER ARM
PU-55373-3-8

FAST FORWARD IDLER
PU-45836C

NATIONAL
IDLER
SANYO

REEL PULLEY
143-0-662T-01201

SHARP
IDLER
NIDL0005 GEEZ
IDLER
NIDLO006 GEEZ
SONY

REW. PULLEY
A-6706-348-8
REW. PULLEY
A-6706-391-A/8

74 SERIES

SANYO

VTC-5000
VTC-5300
VIC-5500
VTC-3300

SHARP

VC-381/383/386
VC-6300
VC-7300/7700/7750
VC-8300

VC-8381, VC-9100
VC-9300, VC-9500

VCR BELT KITS
AKAI

VP-7100 160p
VS 150p
VS-2EG 100p
VS4 120p
VS-5EG 100p
V§-9300 160p
VS-9500 155p
VS-9700 160p
VS-9800 155p
AMSTRAD
TVR-1-2-3
VCR-4600 & Mk 2

VCR-4700
VCR-5200

210p
210p
210p
210p

VCR-7000 80p |

SONY

SL-CS, SL-C6
SC-C7

SC-C9
SL-8000-8080

TOSHIBA

V-55/67
V-5250/5280
V-5480
V-5475
V-7540
V-8600
V-9600

SEE PREVIOUS PAGES FOR MORE
<— GRANDATA BARGAINS
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SERVICE AIDS

SERVISOL
PRODUCTS

V. HEAD CLEANER
SWITCH CLEANER
SILICONE GREASE
FREEZE IT

FOAM CLEANER
ANTI-STATIC
AEROKLEANE
AERQ DUSTER
PLASTIC SEAL

* ok ko ok k ok
UNIVERSAL
TRIPLERS
450p
LB B 8 & & & &4

* ok Ak ok ko Kk
SONY ON/OFF *
SWITCHES «
200p *

d Kk kok ko ko

Lt B B 8 & & &

PHILIPS *
* SWITCHES «
* 150p *
*K30, K35, K40, KT3, KT4¥
d ok k ko ok ok kK

LR SR b 20 b b N B B B B 4

74HC242
74HC243
74HC244
74HC245

SETEBEEEDRSREREELLES

§38385

an

74HC251
74HC253
74HC257
74HC258
74HC259
74HC273
74HC279

7418114
74L8122
7415123
7415124
74L5125
7405126
7415132
7415133
7405136
7405138
74L5139
7415145

AY3-1015 290p
SP0256AL2 500p
ZBOACPU  150p
280BCPU  400p
Z80ADMA S500p
ZBOAP10  220p
280BP10  340p
2B0AGTC  200p
280BCTC  320p
ZBOAS10  460p
2Z80A510-1 580p
280BP10-2 530p
Z80ADART 500p
745289  180p
745387 200p
75107 65p
75110 78p
75113 100p
75122

75150 MAN72  115p
75154 MAN.74  115p
75162 MAN.4640 180p
75182 MAN.8910 230p
75183 oL747  160p

PEEEE88538588

SOLDERING IRON

ANTEX XS25W 240V Soidering Iron
240Vac 540p
Spare Element for XS25W 240V 260p
ANTEX C15W 240V Soldering lron
240Vem 540p
Spare Elemert for C15W 240V 260p

DESOLDERING PUMP
SOLDERING IRON

ANTEX XS25W 240V Soldering tron
240Vac 540p
Spare Element for XS25W 240V 260p
ANTEX C15W 240V Soldering iron
240Vem 540p
Spare Elemaent for C15W 240V 260p
74HC7266  75p
74HC22106 580p
74HCA0104 190p
74HCA0105 250p

74L5687
COMPUTER
Kc's

2114

et DESOLDERING PUMP
2732
2732A
2764
27C64
27128
26256-25
41256-12
256DRAM
4116

4164 SOLDER MOP

Desolder Pump 290p
Spare Nozzle 80p

SOLDER

1BSWG 5009
20 SWG 5009

SOLDERING IRON
STAND

Soldering Stand 200p
Spare Sponge 40p

L EEE

e

WNNN 2N
SE£888

FLOPPY DISCS

§1/4 inch DSDD {10 in box) Branded
Name

51/4 inch DSDD {bulk pack) 25 no.oo
32 inch DSDD {10 i box) Branded
Name £13.00
3inch CF2 Branded Name  £2.40

74L5113 8253 3inch CF2D Branded Name  £3.00

PLEASE PHONE US FOR TYPE NOT LISTED HERE AS WE ARE HOLDING
5000 ITEMS AND QUOTATIONS ARE GIVEN FOR LARGE QUANTITIES.
Please send 70p P&P and VAT at 15%. Govt, Colleges, et Orders accepted.
Quotations given for large quantities. Please aliow 7 days for deiivery. AN brand-new
Components AH valves are new and boxed Prices quoted are subject to stock
avatlabllity and may be changed without notice.

GRANDATA LTD

K.P. HOUSE, UNIT 15, POP IN COMMERCIAL CENTRE,
SOUTHWAY, WEMBLEY, MIDDLESEX, ENGLAND
Telephone: 01-900 2329 Telex No: 932 885 {Sunmit)
Fax: 01-903 6126
Access & Visa Card accepted. Open Monday to Saturday.
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P. V. TUBES

104 ABBEY STREET, ACCRINGTON, LANCS MON-FRI
Tel: 0254 36521/32611/390936
Telex: 635562 Griffin G (For P.V.)
Partners S. & B. Cucknell

Fax No.

TRADE
COUNTER
OPEN

BARCLAYCARD
T

BB5 1EE. 9am-5pm
SAT

TO ORDER
Up to 1K ADD £1.00 per order
P+P {U.K.). Heavier parcels e.g.
cable, service aids, de ausm
coils please allow £3.2!
(U.K.). Export orders charged at
cost. First Class Mail is used
whenever possible. Add 15% VAT
to total except where it states zero
rate. Bulkier items will be sent by
carrier £8.50 + VAT up to 25K

THERE 1S VAT ON P+P.

BOOKS AND MANUALS ARE ZERO V.A.T.

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 efficent service. V.A.T. invoice on
request. Give us a ring - we'll give you service. Please
ask if what you need is not listed — we will try to help,
Prices are subject to change without notice. In some
cases we may have to supply an equivalent.

A A gam-4 m (except tubes). We need expiry dates for credit card orders.
24hr. answering service 0254 395361 P We do not despatch on Saturdays. | MINIMUM GRDER £5.
VIDE ARE VIDEQ LAMPS REMOTE CONTROL HANDSETS
BECTINTS 0 SPARES 50 of belts NAT. PAN. VHS BULB (ALSO SHARP) 1.30 FEW ONLY AMSTRAD
GENERAL PURPOSE VHS BULB 0.50 T.V NIDEO-TVR-1-MD1511910. 15.00
VK1 AKAI V5930095009000 W2IWITHPLUG SBu 159 3HSSH CTV. 1409-MD1408221 1500
VC HR3300/3320/33303360 W29WITH PLUG. 15e  Hitachi 15.00 Ve gg% uoiotize 1
g (BSOSO 118 | Aemom o8 Hven VG iE
-PAN. 5.1 AMSTRAD 4500/4600/5200/9000 180 —_—
e e §.zm HITACHI 9300/9500 oo 065 VIDEO HEADS O DaNON DSBS 1950
VK5 SONY sumoooue : £ 2" 20 WE WELCOME ORDERS FROM SCHODLS, COLLEGES AND TAKE UP IDLERS 101 SERIES NON-TXT US8513 735
VKE NAT Pase. NUBDOGE ¢ e GOVERNMENT INSTITUTIONS ON OFFICIAL REQUISITION. TATUNG 145/150 . 1750
Iy 8- 19 ASSY IR9057 TATUNG AC31 25
RelNATE PN NA2G00R 8 Sin MOTORS AKAIMI32773 5.63 | RDELITY
VK AT. PAN. NV! 1 1. 7 150 VHS DRUM MOTOR 25.50 AKAI BV327815 4.87 | C.T.V. 20R/22R140R
vx?o#osmsn v;‘w%ﬁ“’ BE510VD 6 145 VHS CAPSTAN MOTOR.. 2550 | AMSTRAD 7000 2.20 | | BUTON RB8TG @ a20 a5
VK13 SANYO VTC5000 .2 150 SANYO 500 REEL MOTOR. 12.95 VHS gen THORNAVC. 4.95 | £54R12 BUTTON FD09156 Rix
VK14 SANYO VTC5300 5 1.85 SHARP REELMOTOR ... 19.50 FISHER 450400900 3.95 [ Av.S 14BUTTONFDO9I1! 13.75
VK15 NG HR7850/3V3.1 ) . '3 Z:W FISHER 420400300:400 .4.50 | TXT32BUTTDN IR8983 15.90
VK16 HITACHI 5000 1.90 FERGUSON VIDEQ SPARES gsgg%;’; }-g GEL.
VK17 SHARP 8300. 6. 176 VCRIV2930 s 46 | 4001 HIT 9300 13.40
VK18 SHARP 9300 5 147 FERG 3V00 TAKEUP 4.95 | GC56520831/C1404H-C1658H-1R8314 31.80
VKIS RITACH! VTB000 83008500 1 1ies BOOSTER 01X0-010-088 .. 30.00 | FERG 3V00 TAKEUP late 5.85 | GCAS512220C1653 200
VK2OHITACHI VT11/33 6 150 CAPSTAN BELT 01X0-033-018 1.75 | FERG3VIGTAKEUP . (4,95 | GCA 51?239/092086*"@2067” 3 58
NxetmAcEls500 3 CAPSTAN MOTOR 01X0-040-014 33.00 | FERG3VIGTAKEUP late 5.85 | CCASLIGZILI00H.C2090-1REA2 :
VK22 SONY SLOG e 190 CASSETTE HOUSING 01X0-040-030 . 21.00 | FERG3v22 TAKEUP 495 | GCASIOTI0/C3067H.1RE456 750
KT SANVOl5So0] 3 1o CASSETTE LAMP 01X0-040-008 1.59 | FERG 322 TAKEUP late 5.85 | GCA510870/2069-C2269H-1RB877 2750
Ko ) AT PANNN300NV33S e 1o CASSETTE LAMP HOLOER  01X0-033-417 0.90 | FERG3V29 TAKEUP CL 2.08 | cruwoic
o COUNTER PULLEY 01X0-040-197 . 050 | FERG3V29 TAKEUP SPL 2.3
VK25 TOSHIBA V7540 5 1.90 RIPOSARCIR130_ TP8-126-1206 13.50
VK26 JVCHR 7700/3V23 2 0.9 LOADING BELT 01X0-040-006 0.60 FERG 3v29 TAKEUP IDL 1.44 | RTPOBAR107N—TP160- 13.50
VIOTTHORN 3v29 3+ 18 LOADING MOTOR 01X0-034-059 . 12.02 | HITACHIF/F 6886971 290 | RTPO7IRSoAN _Tr200-300-300 350
VK28 AMSTRAO 7000 3 145 PINCH ROLLER ASSEMBLY ~ 01X0-040-015 7.21 HITACHI 6413663 .2.68 | RTP20VRCHIZ-TP16-21-21VHR | 1.8
IS A STRAC 4500550 o REEL MOTOR 01X0-040-017 . 21.35 | HITACHIs414221 5,04 | FIRAG0OLIRAN - TPAOOVT-S00VT 13
pores ; RF CONVERTER 01X0-040-003 . . 67.09 | HITACHIG383531 070 | [RCA0NS T2 1330
VK39AMSTRAD 4600/5200 2395 . 3
2N AP ARINUTTT e TAKE UP CLUTGH ASSEMBLY  01X0-042-013 2.00 | « HITACHI 6861471 2.43 !
K SOR Y ToN : smait TAKE UP CLUTCH BELT 01X0-040-023 023 | HITACH! 6861482 _5. 12} | GBANADAUKIVERSALiRG4S) 16:50
KT OSHEA DG 3 i TAKE UP SPLIDLER ASSY ~ 01X0-040-007 213 | HITACHI6345173 0.40 {1TT.
V32 SANYG 1100.1306.1556. oiis UPPER ORUM ASSEMBLY  01X0-040-002 45.00 | HITACH! 6886971 2.90 | £.C.32- ROISUSHSTS 25.00
VK33 FERGUSON 3v35.96 oios TAKE UP IOLER 01X0-040-019 144} NATPANVXPO463 13,20 [ GYCO- OGS UeBRe st ;g-ﬁ
VK34 FERGUSON 3V42-3-4-5-8 0.90 TENSION BANDS 1.65 | NATPANVXP0243 1.10 | R'G’ 306 WITH FINE TUNE IR8650 265
VK35 FISHER FVHP710-716-722 1.20 NAT PAN VXPG401 1.08
VK36 PANASONIC NV370-430 1.20 vcnmﬁ;{ b X004 142 . :ﬂ m &m%'f . }-g e T A170 350
Q3T HITACHIIS300 i) ' NAT PAN VXP0521 4.08 | REDIFUSION
PINCH ROLLERS FULL VERaV32 NAT PANVXP0433 5.50 | REDIFUSION MK 4 TEXT IR8338 16.95
/9000 BOOSTER 01X0-042-089 2489 | SANYORELLDRIVEPUL......5.10 | sony
S TRAD 500/4000:5200 37| ranee SANYOS000RLRASSY 185 | Sics-Am7sT 2.
NAT_PAN.NVT000. 375 OF VCR 3V3536:38:39 SRR 0005 12.20{[| 07 At 200 i
FERGUSON 3V35 . 315 | seecic CAPSTAN BELT 01X0-066-014 120 | SHREORS 8 .
SANYO VTC9300VBS7000 375 CAPSTAN MOTOR 01X0-065-009 . . . 26.44 : 2'1"”2 RBA3SIR170843 o5
SONY C77/5L17 375 | PARTS CASSETTE HOUSING ASSY  01X0-085-016 26.63 -
611 TXT US. 31 BUTTON
JVC TCE3V00/01/06/16 375 FOR CASSETTE MOTOR 01X0-065-003 5.64 691 'ma: 64
WC2324 375 | At ean LOADING BELT 01X0-065-005  0.45 GINONTXTUSS. 8 16.50
IVC HR2200/3320-3330/3V22 3.75 i LOWER DOOR SPRING OO0 018 | roaNGISTORS C11 SAUNCIONY & Bt 1630
JVC 3660 1100/7700 375 | PHILIPS RF CONVERTER 01X0-065-281 25.50 KT AONON T R8s A
AKAIVSO700 a15 | eoeury SPOOL CARRIER IDLER 01X0-066-089 255 | BC33T 0.98 | KraooK35es TXTAON TXT -
HITACHIVT5000 375 TAKE UP CLUTCH BELT 01X0-066-013 206 | BO131 0.33 | {REPUACES RCS SERIES| 13.95
{ thoosd
SHARP VC6300/6500 3.75 GEC TAPE SPOOL OR. BELT 01X0-065-014 058 | BOZ35 0,60 | VRoAg2 (g TATUNG)| 1850
SONYT C. GENERAL 375 | pimack UHF TUNER 01X0-065-075 2420 | BU208A 0.95 | [RIZREPRC5991 TYQICR,Q'G'TAL 1300
LOWER DOOR FLAP 01X0-065-424 . 258 | BU208D 220 | P e 36,3 4 .
VIDED CARE ALSO UPPER OOOR FLAP 01X0-083-117 0.95 | BU326A. 0.85 S B T :
UNIVERSAL COPYINGKIT . 7.50 | SINCLAIR BU426 1.60 | THORN/FERGUSON T.V. REMOTES
e 0% | Toow | i T 13 |Remiomeers e st
BETA ECCENTRICITY GAUGE 57.92 CASSETTE HOUSING ASSY ~ 01X0-083-069 ... 26.25 uT1 00 N S
CHAMO!S CLEANING STICKS 025 | SANYO VIDEO HEAD ASSEMBLY . 55.00 FULL RANGE IN R IR FLCASE STATE MEDEL No'0r ST OR ORIGNAL
CATALOGUE .
il DO YOU
Type Type
WE ARE SPECIALISTS N COMPUTER VIDEO TAPES
SATELLITE EQUIPMENT e TR I.C.s TS My Ao KNOW
SAKURA ASTRA SYSTEM SKC £60 (VHS). 2 .C. 652 36 ICE
NEEDED TO REPAIR SPECTRUMS £120 (WS) 230 7 653 M7 13.00 THAT
incl. OISH/LNB RECEIVER 199.00 | AND COMMODORES £180 () 245 LaTe00 i%lme  ww ™ | WE STILL SELL
:G59 CABLE 100M 19.95 SEE OFFERS 240 (VHS) 3.45 STK439 B4 | TV M737
48822%3(&0&“ 2.3 | seecrrum sk memeranes SCOTCH €30 (VHS) 290 STKS481 . 650 [[is  bew TRIPLERS
F CONN RG6 018 | ot e o) i L M6 wr LOPTY
FCONN RG59 024 | powm 500 E10 Sy EiF Bl birod L PUSH BUTTON
FCONN SCREWON . 0.35 SPEC PLUS MEMBRANES L750 (BETA} 3,65
F LINE CONN 045 | ony 6.00 : TDA4600 295 e M SWITCHES
CRIMPTOOL 2995 | 41644564-15 200 | MEMTECH - L7S0 (BETA) b o M
COMPASS.. . 6.00 41256-15 8.95 . 3
SAKURA STEREQ SYSTEM Z29.00 | E2COMMODORE e heidhod kil T e ;EARNVL‘J?\ELZ =
SIGNAL STRENGTH METER 53.92 - M w73
AND A COMPLETE RANGE OF AERIALS AND | seogcommooons 50 | STATIONERY OFFERS ™ M9 SECURITY EQLIP
ACCESSORIES ON PAGE 23 IN CATALOGUE | 6526 COMMODORE ai50 SERVICE CALL PAD (100) 199 | 13aPLGTOPS (10) ;s |ma o
6561 COMMODORE 774 REPAIR TICKET (100) 3.9 FIG 8 MIANS LEADS 0.50 738 M738 AERIALS
6569 COMMODORE 2.5 JOB CARD (100) 2.50 €240 VIDEO TAPE 2.20 ggg ng
6581 COMMODORE 12.00 RENTAL PAYMENT CARD (50) 3.50 A34/510 10.00 BATTERIES
LABGEAR SATELLITE RANGE | 535 cOWniooone 19.61 MAINTENANCE AGREEMENTS (100) 350 14 MOND TUBES Lo S0
8501 COMMODORE 6.90 THy M LEADS
CM5188 F Intenm Dist Pump 57.00 | 5701 COMMCOORE 548 SPECIAL |Te  mme DIODES
CM511DIF Line Pump 1700 | o003 o Coni 1% | NEW PRODUCTS o M .
CM5112 Block Converter with PSU 143.00 P BUSOBAF 2.20 ONE w2 M POTENTIOMETERS
901226 BAS ROM. COMM 871 g 220 L
ZTX182:8C182 0.7 : MONTH
DisKs e 015 | ToAt013A L2500 [ oniy oom |1 M7 SATELLITE EQUIP.
GOLDSTAR 5.25" FLOPPY DISKS meit 017 R2M DI0DE 0% = AND
20D 0S/0D (BOX 10). . 566 | 2313 024 DECCATATUNG SWITCH MS49 0.90 MF Fly | 1HoRN VIDED REMOTES
GOLDSTAR 32" DISKETTES Z1X510 0.39 SCART IN LINE SOCKETS 2.60 Lead TV to | avzaiR 8817 1495 | MUCH
HF 20D DS/0D (IBOX 10) 8.30 %gg!‘m :gg TX10 LOPT (small) an Video V31 | R. 8945 s | onE)
UNBRANDED 31/ DISKETTES L e TX100FSTLOPT 0603 093.001 26,99 10For | 3V3SIR.B46 195 ¢
Eagnﬂasoxw) 7.0 | s ot TX100LOPT 0603.088.001 22.00 £4.99 V431 R. 6047 1812 1 ASKI!
03 DISKS 2000 | g0 N TX10/100 TUNER 06M8.020.006 1450 . REMOTE CONTROL TESTER nu
PHILIPS KEYBOARD UNIT 410,24245 5.50
SPECTRUMPLUS3PSU. M SEND SAE FOR FULL CATALOGUE
WE HAVE A FULL RANGE OF SERVISOL GLASS CLEANER . .. 1.38
3V23 ROLLER ASSY RE-AQOING .3.52 DON'T FORGET WE ARE THE MAIL ORDER SPECIALISTS AND WE TRY HARX
VIDEOQ HEADS IN STOCK ANTIFERENCE FM RADIO ROD 7.99 ol e i ™ STOGK ALL THAT WE ADVERTISE
AS WELL AS 3HSSV . . 16.50 EEECTAIRTRESHENERFEY KIELER 950 IT IS NOT DUR POLICY TO PRINT LISTS IN CATALOGUES OF
3HSSN 16.50 DEGAUSSING  G00DS THAT WE DO NOT HOLD IN STOCK
AND WILL BE PLEASED TO ADVISE ON THE TYPE You | SPECIAL NEW ADDITION COILS  FLokSE AING US SHOULD 10U KAVE MY SPEGL
REQUIRE. PLEASE ASK FOR CATALOGUE TO SEE FULL LIST. | 0101 AU00 U0E0 NaTORNG oVt o [ T s a0 v vo st 4
QUANTITY PRICES AVAILABLE WITH BUILT IN INTERCOM 179.00 22.50 FRIENDLY SERVICE

PHONE: (0254) 36521 — 390936 — 32611
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All supplied with 2 PROBES, a COMPREHENSIVE MANU

HOW TO INCREASE YOUR PROFITS, IMPROVE YOUR SERVICE, WITH COST EFFECTIVE TEST EQUIPMENT.
HAMEG OSCILLOSCOPES

HAMEG are Europe’s top selling DUAL TRACE OSCILLOSCOPES. Select from four superb models. All, with
the exception of the HM 1005, incorporates a useful COMPONENT TESTER. Size - all models - 285mm x
145mm x 380mm. Clear display 8 x 10cm. Mains supply: 110/125/220:240V AC 50/60Hz.

AL and a 2 YEAR WARRANTY.

HM203-6 20MHz STANDARD

el

Price £314.00 + £47.10 V..T. FREE Securicor Delivery

SPECIFICATION

* 2 Channels

# Bandwidth: DC-20MHz

#* Sens: Ch1, Ch2, 2mVicm
* Timebase: 0.2s-20ns/cm
* Triggering: DC-40MHz

* Active TV-Sync-Separator
* Variable hoid-off

+ Trigger LED Indicator

+ Calibrator: 1KHz Square wave
# Component tester

W Plus many features

B & K PRECISION CRT ANALYSER-RESTORER

The number one CRT Test Instrument. Over 5000 U.K. Television engineers

wouldn’t be without it.

* All CRT's checked identically including all in-line and one gun tyg:s * Tests all three guns of colour CRT's
simultaneously under actual operating conditions (model 467) * Exclusive multiplex technique (model 467)
* Measures true dynamic beam current that actually passes through G1 aperture to screen * Measures all
shorts and leaks — preserving more CRT's * Tests focus electrodes lead continuity finding faults that ather
Testers miss * Uses most powerful restoration method known with minimum danger to CRT *
Rejuvenated CRT's guaranteed as new for two years * Obsolescence proof: Perpetual set up chart up-dated
and new adaJ)tors development * Tests and rejuvenates VDU's and Oscilloscope tubes * A range of over 40
CRT base adaptors available * Increases profit * Pays for itself in months.

PRICES

Model 467 Tri-dynamic three meter instrument Inc. & common adaptors ... ...£395.00 + £59.25V.AT.
Withoutadaptors ............. W W .. 3. . e .£344.00+ £51.60V.AT.
Model 470 Single meter instrument Inc. 6 common adaptors ... . .£294.00 + £44.10V.AT.
WIthOUt adaptors .................ocoooiiiiiiiiieniien e .....£244.00 + £36.60 V.A.T.

Technical leaflets available. GET INTO PROFIT NOW!

SPECIFICATION

# 2 Channels

« Bandwidth: DC-60MHz

# Sens: Ch1., Ch2., 1mVicm

» Timebase: 2.5s-5ns/cm

* Triggering: DC-80MH2z

« Active TV-Sync-Separator

* After delay trigger

« Sweep delay = Delay line

« Trigger LED indicator

# Calibrator: 1KHz & 1MHz Sq. Wave
» Component tester

* Plus many more superb features

Price £575.00 + £86.25 V.A.T.

HM604 60MHz UNIVERSAL

’T'_

Price £726.00 + £108.90 V.A.T. FREE Securicor Delivery

3 CHANNELS-UP TO 6 TRACES

SPECIFICATION

+ 3 Channels

* Bandwidth: DC-100MHz

* Sens: Ch1,, Ch2., Ch3., 1mvicm
« Timebase A: 2.5s-5ns/cm

« Timebase B: 0.2s-5ns/cm

# Triggering: OC-130MHz

« After dalay tigger  « Delay line
* Trigger LED indicator

# Overescan LED indicator

* Active TV-Sync-Separator

+ Calibrator: 1KHz & 1MHz Sq. Wave

SADELTAFIELD STRENGTH METER TC-402
THE SADELTA FIELD STRENGTH METER TC-402 has been designed to measure the
signal levels defivered by the antennato a TV or FMreceiver, in order to test the performance
of the antenna and evaluate the best conditions during installation etc. To facifitate
measurements, the tuning frequency readout is shown on adigital display

FEATURES

*» Covering FMand all TV bands
(UHF/VHF) including CATV freg.

» Digital tuning display-(3 digits)
for direct frequency readout.

* Accurate 10 turn tuning
potentiometer.

* Built-in loudspeaker enables
monitoring of sound in AM/FM.

* Meter measurement in voltage
and dB from 20uV (26dB/uV).

* Continuity tester 0-500 ohms.

» Fully portable (battery).

* Sturdy carry case.

Price £249.00 + £37.35V.A.T.

» Plus many more excellent features

» Digrtal Storage

* Analogue real time {Same as 203-6)
# Bandwidth: DC-20MHz

« Sens: Ch1,, Ch2,, 2mVicm

# Timebase Analogue: 0.2s-20ns.cm
# Timebase Digital: 5s-2us/cm

« Tnggenng DC-40MHz

# Active TV-Sync-Separator

+ Max sampling rate: 2X SMHz

* Memory: 2x1024x 8 Bit

+ Dot joiner

* Printer/piotter output

« Component tester

SPECIFICATION HM205-2 20MHz DIGITAL STORAGE

+ Plus many more useful features

Price £527.00 + £79.05 V.A.T. FREE Securicor Delivery

ﬁﬂ B.K.'s CRT TESTER-REJUVENATOR
Tests and rejuvenates blue, green &
red guns separately.

J = P.LL. sockets. Compact size 120 x65x60
[—_—_]: mm. Supply 240V AC

Price £32.00 + £4.80V.A.T.

Fitted with delta and

SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS is intended
for use in production, installation and service of both colour and monochrome TV sets, video
and computer monitors. In order to controland adjust the various parameters eight switchabie
patterns are provided. The techinician has ready access to Laboratory, workshop and field use
as 1he Generatlor nas been designed using the latest micro-technology to achieve truly pocket
size nstruments. Internal re-chargeable Ni-Cd's. Supplhed with 9V power supply charger.
Size 131mmx81mm x 23mm.

T.V. PATTERN GENERATOR PAL MC11B UK

« BandV(21-34) * O/Put 10mVinto 750hms
» Bandl1{5-12) » Sound output

* GAL Price £124.95 + £18.74 VAT,

PAL VIDEO COMPOSITE GENERATOR

~» PALB.G.l * Audio O/Put 10mVv
+ O/PUt 1Vp.p. @ 750hms » Switching 12V @ 4K7ohms

Price£124.95 + £18.74V.AT.

R.G.B. PATTERN GENERATOR

» O/Putsigs. Pos.RGB ~ * O/PutTTLSVP-P
Neg. Composite » Blank Pulse etc. CCIR

Price£111.95+ £16.79VA.T.

B.K.’s REVOLUTIONARY DYNAMIC

without de-soldering or removal.

Revoiutionary L.O.P.T. tester. Operates
in d‘namic mode which actually tests the
L.OP.T. under high voitage conditions
Size 75x100x40 mm. Supply 240V AC

Price £25.99 + £3.90V.A.T.

‘LOPT’ TESTER

Price £195.00 + £29.25V.A.T.

THANDAR SC110A PORTABLE OSCILLOSCOPE - Fuiltrig. fac. inc. TV frame etc.
« Only 2Ya" thick « Battery or mains adaptor

(E':"F,‘— ,ﬁag’@ﬂ « Fitsinabriefcase Size 2565mm x 148mm x 50mm
R G * Sens. 10mv ACCESSORIES

* Bandwidh 10MHZ 51y Cage £6.25 + £0.93VAT

DIGITAL THERMOMETER 200MHz DIG. FREQ. METER
* Pocket Size » Pocket Size
«* —50°Cto +750°C * 8Dig. LED
LB » 1°CResolution Display
* Freg. Range
20Hz to 200MHz

« 0.5"LCD
* Supplied with
= thermocouple

Price £59.50 + £8.92V.A.T.

* Resolution0.1Hz
* Sensitivity 10mv
Price £75.50 + £11.32 V.A.T.

Probe£7.50+ £1.30V AT
Mains Adaptor£7.30 + £1.09VAT.

DIGITALLCRMETER

« LCD Display

* 18 Ranges

* Inductance 1TuH-2H =
* Capacitance 1pf—200pf | wsin
* Resistance 1 ohm—-20Mohm

« High acuracy

Colleges, P.L.C.'setc. Large SAE.
Delivery normally within seven days.

Price £95.00 + £14.25 V.A.T. | Price£65.00+£9.75V.A.T. -

U.K.POSTPAID, export enquiries welcome. Visa/Access or cheque with
order, payable B K. Electronics. Officiai Orders weicome from Govt. Depts.,

INSULATISN TESTEa 500V

« Electronic battery

operated

« Measuring Voltage
500V DC

» Measunng Range
0-100Mohm

« Centre scale 2Mohm

for technical leaflets of complete range.

DIGITAL CAPACITANCE METER PRICE
* High Accuracy * 8 Ranges £38.00
* 0-1pf-2,000uf % Accuracy +0-5%  + £6.70 VAT
* LCD display * Full scale £1 digit Case Included

The THANDAR TP1 LOGIC PROBE and TP2LOGIC

e ¥ PULSER are effective and economical tools for checking

both TTL and CMOS circuits. TP1 can show 14 different

circuit conditions and can detect pulses down to typically

i 10ns. TP2 caninject a signal directly into a circuit without

Price £23.00 gamaging sensitive components. Together they can

+ £3.45V.A.T. stimulate and monitor responses of components ‘in
each circuit’, greatly aiding fault finding.

B. K. ELEGTRONIGS pEPT.T

UNIT 5, COMET WAY, SOUTHEND-ON-SEA,
ESSEX, SS2 6TR TEL: 0702-527572
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WE SHALL NOT BE BEATEN

9.0 £10 3v29

£65

9.6 £15 3v30

£65

£25 8941

TX10 26" F/R

£80

LONG
PLAY

£50 8942

TX9 & 10 TEXT

£85

NONE THORN

TX10 26" TEXT

£48

VCR's

rmom £40

UNIT 16, TOWER WORKS 2 GLOBE ROAD, LEEDS LS11 50G

WHY TRAVEL THE
WHOLE COUNTRY?

RING SID OR SAFF NOW ON
LEEDS (0532) 444195

TV's (OFF PILE) o £3

MICROWAVES — ALL SIZES FROM [EXI
VERY LATEST F.S.T. TEXT/BASIC T.V's.
(e.g. SONY, HITACHI, FERGUSON, ETC.)

FROM
MIDI SYSTEMS EINTHR HI- FI SYSTEMS S
0NI.Y £75 % TX9 & TX10 BASIC TV’s £28
ALL PRICES ARE SUBJECT TO VAT

(OFFERS APPLY WHILE STOCKS LAST)

WE PROVIDE FREE DELIVERY ON
ALL QUANTITY DRDERS

OPEN MON.-FRI. 9 a.m. - 5.30 p.m.
SAT.9 a 1

OFF WATER LANE. NEAR HILTON HOTEL. EASY ACCESS FROM M1 & M62 (2 Mins)

FROM ZI

IDLERS, FLAP & TRIMS,
PAINTS, ETC. CHEAPER THAN YOU

L o

CAN BUY ANYWHERE ELSE! JL . 1

ONCE YOUVE TRIED U, o L——i, e

YOULL NEVER LOOK w fo 3 .
ARY FURTHER, findus = “\//b

HAND SETS ExmA
(AN~
WE WILL SUPPLY pE—
YOU WITH HANDSETS, N Q//, s -
VIDED HEADS, BELTS, \‘> |
nn\li\ .

INTERESTS PAY!!
SCOTLAN D Train at home for one of these Career Opportunities
More than 8 million students throughout the world have found it
worth their while! An ICS home-study course can help you get &
FRESH COLOUR WORKING bettervjob, make more mioney a}nd have- more fun out of Iife_! ICS
STOCK |Tvs FROM | PIRECT | bROM | | | s e ot e e tau owe
LOADS pace, when and where you want under the guidance of exper
EVERY AVAILABLE ‘personal’ tutors. Find out how we can help YOU. Post or phone
WEEK £5 £40 L(:‘doailgef.or your FREE INFORMATION PACK: on the course of your
Bg?c FULL T‘"&gﬁ:‘gga DISCOUNTS | | | Goseiocamce w1y voeoswn |
. Servicing
® Electronics ) .
Lot FOR 1|1 oerone R
£30 | rance | £10 | ovavmmy || 1 ° Eoeerns N
| (City & Guilds) e Computer Programming |
WORKING| ALL OUR | PHONE VIDEOS | © Electrical Contracting/ ® Motorcycle Repair I
Gi1s | PRICES [FOROUR |, vve || [0 7 =
£1 8 INCLUDE PRICE AVAILABLE : Course of Interest ... .. . . ==l ;
VAT |.|ST Name L _§ | —
| |
UN'T D/B, Address -
PROJECT 9 INDUSTRIAL ESTATE, : ———— — : P.Coog :
McPHAIL STREET, GLASGOW G40 1ND [IllE I':s o Svant Buton: Snres SR |
Tel: 01-643 9568 or 041-221 2926 (both 24 hrs)
7 041-554 7637 (Gerry) l l L o I e e o o e o e o e S -
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wewiowy s~ G.G.L.COMPONENTS oo
QUALITY, BRANDED COMPONENTS. 5oy 75 "UNIT 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 AL N
REPUTATION COUNTS WITH US  pioNE (0228) 39693/20358 FAX (0228) 515127
CAPACITORS INTEGRATED TYPE PRICE (£) PRICE})  LINE O/P TRANS TRANSISTORS  TYPE PRICE (£)
1UF at 250V 2 CIRCUITS STKs421. A% 20 DECCATN..... 830 TYPE PRICE BU 130
4.7UF at 250V 5 TYPE PRICE () S1K248! FERGUSON 1690/1 ........995  BCI07.
108,120, B ANI......... s T FERGUSON 17901795 BCIAT.
e = ; FERGUSONTX.. .. 350 BC148.
470F at 250V . 6 FERGUSONTX90(14) 1a7s BC307.
100UF 31250V 125 FERGUSON TX90(20') 1950
{All Single Ended PCB Tvpeb FERGUSON TX10090.....20.95
FERGUSONTX100110 2095
DIODES FIDELITY 2X2000 14"/20°
;Vv?% Pﬂl(i‘f) {lnc. Mod)................ 1250
FIDELITY  2X3000 147

1 —
B FIDELITY ZX 22°/26"
20 ITTCVC20.......
-%5 ITTCVC25/30/32.
g ITT Compact 80..
0 PHILIPS G8.
2 PHILIPS G11...
% PHILIPS KT3...
150 PHILIPSK30............
ZENER DIODES PHILIPS CTX 14"/16
BZX61C (1.3 Watt) 3v3, 4v7, PHILIPS CTX 20"
5V1, 5V6, 6V2, 6V8, 7V5, 8v2, RBMT20/22A .
9V1, 10V, 11V, 12V, 13V, 15V, SHARP C1410.

18V, 20V, 24V, 27V, 30V, 33V,
36V, 47V, 56V, 62v, 75V,
100V, 110V, 120V, 130V. Pkts
of 5 pervalue ......1.00

E.H.T. TRAYS
Continental 20AX Focus 8.95
Contmentai 30AX Focus 8% S

.1

ON/OFF SWITCHES
Decca80/100 ..................1.00
Ferguson TX9/10 {Rem).1.78
Ferguson TX90 (Rem) .....1

= Fidelity AVS Series
DECCA 120/ F?deﬁw CTV140...
ITT CVC20/25/30532 Fidelity CTV14R ..
ITTCVCAS........ . Fidelity CTV14S ..
:::Hgg (é%sso‘ ..;.gg Grundig CUCT31. li
RBM T20/22A RS e E:f:f"s gfl UA3(coax skl
THORN 9000 800 % tns u43 plionol;
UNIVERSAL - 5. 6% Philips G11{Rem). UMC ...
.19 1. u4tt (Phono’
FUSES Tk g: X Philips KT/CTX (Rem).. a1t Coax)......

20mm A/S: (Pkts of 10) - 3 § Pye G11 (Rem).
250MA, 315MA, 400MA,  STKASS - o e RBM T20/22A 33 Vol TV ELECTROLYTICS
500MA, 630MA, BOOMA, DECCA 80 {400/800) ..

TK439 750 25 Sony KV1612 (Rem) FIDELITY ZX(220/385)
1A 120, 16A 24 254, STK459 855 12 | C SOCKETS Sony KV2022 (Rem) PHILIPS GalEcO00
315A,4A, SA. 6.308A.... 120 STK461 995 180  18Pin Dil-Dil B 1oing 160161 PHILIPSGII(470/252)‘)'
20mm Q/B: (Pkts of 10) K453 9% 2%  24Pin Dit-Di atung - RBM T20A(220/400)
500MA, 630MA, 800MA, IA TKa65 195 : 295 28 Pin Dil-Dil Tatung 165...... THORN 1630 (47007
2A, 250, 3.15A .. TKS332 - 69 TDA225.. 29  40Pin Dil-Dif Thomn Universal THORN 9000(400:400)

FERGUSON TV SPARES GEC/HITACHI SPARES  NV2000:2010 SANYO/FISHER SHARP VIDEO SPARES VIDEO PILOT LAMPS
X910 HM3232... — 595 Complete Maintenance VIDEO SPARES Ferguson 3V23 (Plug) . 80
Focus Unit TX10 HME251 470 KitiGenuine)................ 2150 VTC5000/5300 VCa300 Ferguson 3v29 (Plug) . 80
Line O/P Trans TX9 HM9032. 595 Cassette Lamp 70 LoadingRoller 125 Eg;ls_;‘;fé:nmkp- Panasonic NV2000/7200 by
Line O/P Trans TX10... VIDEO SPARES Pinch Roller ... 395  PinchRoiler .. 8BS0 g er ahgm VC|93(IJ. g
0n/0ff Switch (Remote) 195 vannonTe000 Play Idler (Genuine 25 Reel Idler{Genuine) .. 570 Rewind Idler MIVErSd ==
Push Button TX9.. Reel Idler {Genuine) ... 25 Reel Motor (Genuine) 9%

Capstan Motor

Video Head VCI300/381

VIDEO HEADS
...2895

FF/Rew Il Video Head Alba 000 ...
FF Row Puley. R oo FVHPS15. Caun il i Amstrad VCRA500
TX90/100 Pinch Roller Complete Maintenance Pinch Roller p Amstrad VCR4500 ..
Line O/P Trans TX90 14" . Play ldler Kit(Genuine) ReelIdler (Genuine) fusire T -
Line O/P Trans TX90 20" Video Head . Cassette Lamp Reef Motor (Genuine; F:,‘S":on V00/22/29/39
Line O/P Trans TX10090° . V4001/VTI300/9500 PinchRoller ............ Unlock Assembly gu )
Line 0/ Trans TX100 110° Play Clutch (Genui Video Head HErgSO SV 7
ne rans TX100 Capstan Motor ay Clutch (Genuine). ideoHead ... Ferguson 3VAZA/AS/S5.
Mains Trans. (TX90) ..... FF/Rew Idler.... Reelldler {(Genuine) SERVICE MANUALS veast
0On/0ff Switch {Remote} EF/Rew Pulle Video Head .............
J Y Capstan Motor
Gush|BUtion X0, Pinch Roller Reelldler (Genuine) . 2395 THEC
Tuner. Playder. REMOTE CONTROLS  Ferguson X3 Complete........ Reel Motor (Genuine)......1850  Hitachi VT11/33€ ..
HREIeON Video Head . Ferguson TX9 U/S Basic .........14.50 Ferguson TX10 Complete........ Video Head Mitsubishi Hsmlzdd
VH0OVTIENTIIE Ferguson TX9/10 N/Text......... 12.95 hi 303/310.
VIDEO SPARES Capstan Motor (VT11E) Ferguson TX9/10Text.......12.95 henasonic VoSS
p: SONY SPARES Panasonic NV333...
Vonezz Capstan Motor (VT33E) Ferguson TX Stereo Text ........12.95 Panasonic NV366...
Capstan Motor . Clutch Assy... Ferguson TX100 Text.. 1595 Capstan Motor C7 ................. 1% panasonic NV3T07380
Drum Motor . 95 Fr/Rew Idler (Genuine) Ferguson 3V23 Video.. 1495 Pinch Roller C5/6/7 3% p ic NV430....
Pinch Roller ... % pinchRoller . Ferguson 3V31 Video.. 1695 Rewind Kit C/7. .o 465 panasonic NV6BS...
Take-Up Clutch (Small] 565  \ideoHead . . Ferguson 3V35 Video.. 16% Rewind Kit C6 385 p ic NV730..
Take-Up Clutch {Large) 95\ ABATEIE Ferguson 3V43.... 1495 VideoHead CS87............. 1950 panasonic NVIT?
Video Head . Capstan Motor Fidelity CTV14R/S ... 1295 Panasonic NV788...
V2730 End Sensors (Pair].. Grunidig [P 125 VIDEO BELT KITS R T
Capstan Motor 3195 PinchRoller ) Grundig TP400TT 125 Akai V§1/2/3/5 135 NNG29
g ol : Grundig TP630/650 . 1295 Amstrad VCR4S00 ... .............. 135 "a"as""'c RyG10111S
Loading Motor .. Video Head . Amstrad NVG18
Pinch Roller INESAESI0Text s VERIo00 2 PanasomcNVG2021/25
i ) PANASONIC VIDEO ITTRG301/305 Text. 1450 Ferguson 3V00/16/22 250 nason
Pilot Lamp Philips VCR6460/6520.
ITT RG306 Text 1450 Ferguson3v23..... AT o
Reelidler...... SPARES 5 e ton s Ferguson 329730 ‘180 Philips VCR6462/6560 .
Take-Up Clutch. NV3I366 P:!;?SD(;"‘Cl W RI eo : Ferguson 3V35/39 195 Samsung VX510/816 .
Take-Up Idler.... 140 Complete Maintenance ihps e - Ferguson 3V44/45 . 15 SanyoVHRII00/1300.
Kit{Genuine).... Phitips G11 /R Full Rem... ] Sanyo VHR1500......
VideoHead ....... A £ Fisher FVH520/615 .... 195
Cassette LED Philips G11 /R Text..... Hitachi 8000 ... 195 Sanyo VTC5000/5500..
V3536 Pinch Roller Philips KT/30N/Text ... Hitachi 9300 195  Sentra 8000
Capstan Motor . 2% Philips KT3/30 Text ... Sharp V€300,
3 Play Idler {Genuine). ip d Hltachl\mlE 195
Cagsene Housing . 259 poolidier {Genuine) . “425 Philips RC5{Genuine). P ic NV333. ‘195 Sharp VC581/583/682 .
Mains Trans. 2.5 poel Motor (Genuine).. 1495 Philips AV5600 Video. 1595 Panasonic NV370 ... 195  Solavox 1000...
Reel ldler.. 285 oo Head .. 1795 Redifusion Mk4 Text. 139%5 P ic NV730 19 Sony 05/5’370- :
Take-Up Clutch. 25 (o Redifusion Mk 4A Text 1850 Panasonic NV777 I
Take-Up Idfer 40 complete Maintenance Sony RMB04/605/606 .. 1450 Panasonic NV2000/2010 .........1.95 _t0osiba 1
Video Head . Kit{Genuine) Sony RM613/615..... 1450 ganagczlr}l%%(mnm - :: ORDERING
Vayas Pinch Roller Sony RM630/632/635.. L s::% VICR300 ‘g5 Please add 75p for p/p UK.
Capstan Motor ... Reeldler (Genuine) 3 Tatung RTP40/43/45.... Sharp VC7300 . ‘250 A_dd 15% VAT to this total.
Cassette Housing . Video Head .. 0 Sharp VC8300 . 245 Service Manuals £1.06 p/p each.
Loading Motor .. NV730/770 REPAIR KITS 245 Export Orders p/p
Take-Up Clutch. Complete Maintenance Philips KT3/30 N/Text . 250 charged at cost
Video Head . Kit{Genuine)..........ccc.cocoocceeies 1295 Philips KT3/30 Text ... Sony C6 1.95 Delivery by return on stock items.
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ELECTRONIC COMPONENT DISTRIBUTORS

Tel: 01-952 4641 J.J. COMPONENTS Fax: 01-951 4924

%g o 250536 20p ggggm 55p moag selp | oo,
p | 250643 2104 10 TK4021 750 p 3
BC327 7p 2502; 30" 250869 ams?'.; TKA060 550.'; IN4O3  3p  INAOD4  dp
BC547 7 P IN4148 4p  IN5401 8p
B | osc71t 359 | 250985 110p | STKe1312 6ADp NS W
BO137 20 [ 52083 qah | 2SD1134  100p | STKat4v2 650 B NS48 10p
BD244 48p : P 1 2SD1153  40p | STK418172 800p VIDEQ BELT KITS
BD90Y 4gp | 250840 315p | 55p1265  110p | STK4392  700p  Axai Ferguson
BU126 68p | 250828 20p | 25D1276  180p | STK4332  480p VS-1  M%p gvip 608
B8U208 68p | 250923 30p | 251365  300p | STK4873 1075p Vo4 1000 3y34 789

BU208A 70p | 250945 15p | 2SD1398  200p | STK5422  580p Voo 145 3v3g 09
BU20BD  T5p | 250998  305p { 2501412  90p | STK54B1  sopp VOO% %P v s0p
BU326A 75p | 2SC1061 78p | 2501439 300p | STKS720  450p  Hitacm e

BUS00 105 | 25C1096 58p 25D1554  480p | STK6932  595p i1 90p  HRI360  168p
BU508A 80p | 2501106 175p 2SD1651  258p | STK7216  600p  VT3000 1;3: HR7200  68p

BUSOSD  85p TK7217  640p  VT8000 1

BUX84 45p ggg}gg 1:? k7404 672 VIO 45p e

TIP31 20p | 23011 P | UNEAR IC's TKBOSO 860D yarional -

TP3tA  22p | 2501213 48p | anpo3  200p | STR370  630p iR ihooo 70

TIP33 50p | 2501214 3% | AN3is 208p | STR441  460p ny777 g5y VICB300

TIP41 20p [ 2501393 70p | ANG340  250p | STR4S1  470p Ny7200  s2p  VICH300 195

TIP41A 20p [ 25C1413  230p | BAS27 90p | STR4SS  660p

MJE340 2501429 135p | BAB43 380p | STR109%  400p VIDEQ HEAOS

MJE371 55p | 2501567  130p | BAS406  250p | STR6020  480p j“jgmf' ;ﬂg:gggf‘“ 1180

MJES2 350 | 5SCigo6  1np | CAJMO  100p | STRAO00 5Hp purconc'm o 0103 1100

TL061 40p CA3420  412p | STRS0103A 580p ¢
25C1675  185p Panasonic Pt No 0121 1100p

;;23450 gg: 25C1730 38p m”g} }?g: ggggz“ﬁz ;g'l; Panasonic Pt No 0171 14250

UPC1020H 300y
25A473 33p [ 25C1815 12 | HA11703 2552 DPCI03H2 T6p V598 210
25Ad90  SBp [25C1959 180 | 13403  Sstp UPGIITOM o0 VeI, b R 7T

75p | UPC1221C 1050  yTso00 2 AR s
25A673  18p | 25C2240  20p | LA7920  245p | UPCI360C 110p V7200 340p  VC38T b
25A683 35p | 2502275 40p | LM308 72p | UPC1382C 110p NVG7 5p  VCE5T 355p

PINCH ROLLERS
00  280p 3VDO

25A639 80p | o5c2310  4gp | TA7162  335p | UPCI3BAC 1500 e giop siock an of IC's, Tran-
ZSAggg 55p | o5C2487 30p TAT193 380p | UPCTA70H 100p  gsigrs, video ben'zxpt:?Plnch Rotlers,

254 88p Idier T, d also Radio &
25A950  22p | 2902346 60D | ya6ns  235p | COMPUTER IC's mmﬁs.‘%ﬁﬁumﬁ’cﬂ&”&ﬁl‘?s

25A1006 11 | 2502590 48p | 1Ra1z0s  asp | 2114 180p

poA1G  1asp (25079 80 | Taasig 352 A6 T iy cans
25A1250  398p | 2502893 1059 | TBAG50  115p | BILSI5S 100D Ripnas i 1opce) 500p
25A1306  80p | 2502944  600p | TCABI0  70p | BILSI6  115p  puEgga {I‘mn 10ps) 565
25B186 85p | 25C3070  115p | TDA1015  105p | ZBOACPU 1359  Head - 3HSS(v) 1150p

\
¥ideo Belt Kits Order Ass. 50 Kis
Discount 18% off.

REGULATORS
Piease phone us on types not listed.
100p ;ggg' 7806, 32 Piease add 60p post & paciang & then
1800 | 55c3a65  adop | JDAZ0 7250 P add 15% VAT to fotal. Al items sub-
2903579 2 TDA3650  285p | 7812, 7815 33D ject 1o availabilny, and prices can
B631 40p 30P | TDA4600 225p | 7810, 7818 30p  change without notice. Govt, Colieges,
36 Schools & Institutes orders accepted.

VOLTAGE

LEQ All components are brand new. Best
25B705 200p | 250261 50p | STK025 685 3mm Red, Green,  quotations gwven on large quantities.
Export — Mall Order
Enquiries Welcome
Access & Yisa Accepted

«
8
4

S

&
5
g
-

400p
258861 150 | 230401 45 | STKDOBD  675p
258941 1359 | 55pa7 783 STKA30  480p |
2BI01S 608 [ 52pson oy | STKAS  560p A

250281 50p STka3  4s0p UV
256352 gop | 250560 1450 | grkasy  Ti0p .
25388 35p | 250600 70p | STKasg  600p Ao Il
25C454  43p | 250632 180p | STK4GS 7859 01-952 A64
25C458 12p | 2SD669A 30p | STK1030  720p 0
250495  S5p | 250725  380p | STK2250  910p ALLERS BY APF

NOTICE

TO ESSEX TV TRADERS

NEW WAREHOUSE
Ex-rental TVs and VCRs plus
new manufacturers ‘B’ graded

goods available now!

* Fully serviced, ready for the
showroom
* VCR toploaders/front loaders
* TVs — Ferguson, Philips
Professionals, TX stereo, National
Panasonic, Grundig, Decca, Toshiba,
JVC, Samsung and a lot more

Fsamsune VO G

@ HITACHI [ | FERGUSON

GRAB SOME

26 Paul on 0375 640800 /CTON NOW

S (2 Hines) Stictly THADE

APPROX. 5 MINS FROM
OARTFORD TUNNEL
TAKE A13 TILBURY ROAD
FROM JUNCTION 30/31, M25

STANFORD-LE-HOPE, ESSEX

OPEN MON-SAT 9AM-6PM

TELEVISION FEBRUARY 1990

FIRST IN TUBE REBUILDING TECHNOLOGY

30AX; 540 SERIES!

REDUCED SERVICING COST,
FIT A DIRECT REPLACEMENT

AVAILABLE ONLY FROM CHROMAVAC.
PRE CONVERGED AS ORiGINAL.
EXTERNAL MULTIPOLE UNIT NOT REQUIRED.

REBUILDS

SAVE £££s

KEEP THAT OLDER SET
PURCHASE A NEW 56-410
OR 47-342/3 TUBE
FOR ONLY £5 + CARRIAGE
Also NEW 560 AKB22 £35
NEW 670 XB22 £37.50

most types of
Inline Re-builds

or new ex-stock
PRICES SUBJECT TO
GLASS EXCHANGE

Inline Rebuilds

Up to 22" .. From £40
Up to 26" .. From £45
Ab6 - 540x . ....£56
AB66-540x ...
Bonded Coil

Delta Rebuilds

Upto 19"
Upto22” ..

Upto 26”
110°upto 22’ ..
110°upto 26" ...
Low focus

A47 342 New
17FHP New ...

ALL SIZES OF NEW AND
470EHB New REBUILT MONO TUBES
Delta only. Less 5% 5+ AT COMPETITIVE PRICES

] IN LINE TYPES (not resuins) PHONE RE STOCK POS.

Please enquire types not listed
370 HFB-A37-530 . £50 AXT56-001 ... .E67
670CzZB . ...£80
ABGB-540 ... ... £125
420FSB oo £60
14" (A34); 16" (A38); 21"
{A51); FST now available
at special low prices

MIN. CARRIAGE f5
£10 if glass collected.
TERMS
Cash with order
ALL PRICES
EXCLUSIVE OF VAT

* WE PURCHASE SURPLUS STOCKS
OF INLINE TUBES: ALSO A56/
66 — 510/540 ETC. OLD GLASS.
DELIVERY: By return on all stock items.

STAND

Surcharge
without
exch. glass.

E CHROMAVAC LTD., PUMP STREET,
HOLLINWOOD, OLDHAM OL9 7LR

Ask for Mr Butterworth ON: 061-681 2959




METEX & TEST LAB INSTRUMENTS

YOU PAY
TRADE PI%CES'

ALL WITH CONTINUITY TEST [ With Capacitance + With Hfe O With Freq.}
STANDARD SERIES
Pno SE'“ES M ETEX 3% DIGIT 12 mm DISPLAYS
3% & 4% DIGIT 23158 17 Range 10 ADC £20.00
ANl With Case. 208 AC/0C el ] hy gg;ﬁ
5 ange * i
17mm Display (3800 12mm) 25 Range 10A AC/DC {+) £3042
3800 32 Range 0.5% (+) £31.50 2355 32 Range 10A AC/DC (+#0) £3457
3610 30 Range 0.3% (*) 9.53 2365 38 Range 10A AC/DC (+0) £31.25
ﬁ gg Range g.gzo :»-)) g%g; Plus Logic Probe
ange 0.3% (++o .
36508 353§§0wilhoBargraph £58.96 METEX AUTORANGE
4630 41 Digit 30 Range Data £71.00 39 DIGIT With Datahold & Freg Counter
Hold 0.05% (++) MBO 21mm display £50.
4650 as 4630 Plus 2 Freq. Ranges  £76.38 a1 o1z display, true RMS
M818b with bargraph

3000 LCR AC Bridge TE220 1 MHZ Audio Generator

M3002A AC Miflivolt Meter 1MHZ £85.80 3300 Autorange Digital Cap. Meter ~ £64.00
2020 500 KHZ Function Generator ~ £96.50 6100 Signal Tracer/Injector £52.30
4162AD 150 MHZ Fr Gen. Plus 6 Digit 5250 150 MHZ 7 Digit Frequency

Counter £17286 Counter £64.50
2603A0 1 MHZ Af Gen. plus 6 Digit 0ST5M 5 MHZ Bench Scope £168.00
Counter £166.16 243 0/24v 0/3A Variable PSU £56.00
TE200 150 MHZ R Gen. 245 0/24V 0/5A Variable PSU £69.55
(350 MHZ Harmonic) £80.00 154 4/15V 0/4A Variable PSU £40.00

390070 LCD Dmm With Dwell And
Tach Ranges

YF20 Dual Scale Sound Level Meter
12008 £32.85

£49.58

225V VHS Video Head Tester £30.69 KT50 LCD 8 Range Capacitance Meter £36.20
1065 Digital Lux Meter - 3Ranges  £46.83 6060 LCD Digital True Power Meter

07 Logic Probe £763 6Kw 19 £64.00
M625 Logic Probe/Pulser £14.74 2070 19 Range Muitimeter 10ADC +

300 AC Clamp Meter 600A/300V/ Buzz 12.00
Resis £33.50 2030ET 27 Range 10A AC/DC. Cap.

M265 Add on AC Clamp Probe Hie Temp. Buzz £35.30
for Dmm's £16.48 505D 41 Range FET mm £26.77
501 Electronic Insulation Tester 500V £53.25 OMS Wallet Autorange Dmm £17.35
504 Electronic Insulation Tester 1000VE70.88 821 Pen Type Autorange Dmm £24.78

£41.88 850 Mains Phase Tester £21.20
£36.72 250 1000A AC Digital clamp meter ~ £40.25
£32.00 261 Add on insulation tester for260  £29.35

KOMG TR Dip Meter 1.5 to 250 MHZ
1062 LCD Temperature & data hold
302K L.CD Temperature Two 1/P

AUDIO-ELECTRONICS ARE ALSO
INSTRUMENT DISTRIBUTORS FOR
HAMEG e FLIGHT o BLACKSTAR

o ALTAI » THURLBY  THANDAR

o CROTECH o LEADER AND HITACHI
PHONE FOR BEST PRIGES.

ADD 15% VAT
(UKONLY)

T —
[Prices correct at 17.10.89)

TELEPHONE YOUR ORDER WITH VISA/ACCESS
OPEN 6 DAYS A WEEK FOR CALLERS

RUDIO €LECTRONICS

301 Edgware Road, London W2 1BN
Tel: 01-724 3564 Fax: 01-724 0322

Sales office 01-258 1831

TRADE/EDUCATION DROERS ACCEPTED.
EDUCATION AND QUANTITY PRICES AVAILABLE
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'WE HAVE THE WIDEST CHOICE OF USED
OSCILLOSCOPES IN THE CUUNTRY

H.P. 1740A Oual Trace 100MHZ Oelay Sweep. Trg ..

TELEQUIPMENT 083 Oual Trace 50MHZ Oeiat Swee‘g

Goul weel an

LD 0S3000 Oual Trace 40MKZ Del:
TELEQUIPMENT 0755 Oual Trace 5DMHZ elay Sweel .

Textronix Oscilloscope 2235 Oual Trace 100MHZ Oeta
Weep
gnmps Oscilloscope PM3217 Dual Trace S0MHZ Desl‘%

Wee]
Goul 08300 Oscilloscope Duat Trace 20MHZ . .£250
Gould 1421 Osggzlsmrage Oual Trace 20MHZ 1'750
Thandar TA( ic Anatyser 20MHZ 8 Channel

Thurlby PLS?DOM 0-30v 2A Twice. Quad Mode D\ |ta|

Feedback FSG606 Sweep Function Generator 0.01HZ-tMHZ

.£200

Larlron 7045 Multimeter 412 digit LED 30 ranges Auto/Manual

(P&P £125

LoglcProoery 3300A TTL/Cmos (P&P£3) L E18
Famell Oscillator LFM3 10HZ-10MHZ Si

£200
Racal 9915 Freq Counter 10HZ-520MHZ (Crysul Oven)...... £150
Racal 9900 Senes Universal Counter Timers fro

KIKUSU! 65304 Oual Trace 35M) IZZSU
COSSOR COU150 Ouat Trace 35MHZ Delay Sweep £180
GOULO 0S1100 Qual Trace 30MHZ TV Trig .£210
S. F,LAESSMiHDuaITraceIBMMZ £130
TRIO CS1566A Dyal £250

P. 12204 Oual racelSMHZTVTn d
GOULD 05255 Oual Trace 1SMHZ TV £210
PHILIPS PM3233 Oual Beam 10MHZ TV W 200
GOULD 052504 Dual Trace 10MHZ TV Tng £140
THIS IS JUST A SAMPLE — MANY OTHERS AVAILABLE.
MARCONL OERS 60588 Sig Source 8-12.5MHZ ESS(]
MARCONI TF

2008 AM/FM 10KHZ-510MKZ Sig Gen
MARCON! TF2015 AM/FM 10-520MHZ 5#2687" with FT2171 ESSO

£425
MAROONI TF2016 AM/FM 10KHZ-120MHZ Sig Gen [wnn
00

TR21

MAROONI TF2016 without Syr\rhmmserTan .£300
MARCONI MOD Meters TF2300; TF23008; TF2303 trom ... £100
OYMAR 1525 AMAM 0.1-184MHZ Sig Gen £200
H.P. 6208 Signal Generator 7-11GHZ £400
H.P. §18C Signal Generator 3.8-7.6GHZ £400
H.P. 616C Signal Generator 1.8-4,2GHZ £400
FERROGRAPH RTS2 Recorder Test Set £275

WOELKE Wow & Fiutter Meter ME108. £100
LEADER LMV186A Two Channel Millvoltmeter 5HZ- 500KHZ

FEEDBACK F6601 Sig Gen 0.00THZ-1MHZ Sine/Sg/T
MARCONI Automalic Distortion Metes TF2337A 4
Measures down to 0.01% .

LEVELL OSCILLATORS TG152/TG200 Senes trom. 5
MARCONI TF2700 UNIVERSAL LCR BRIDGE . Battery from 2150
PHILIPS PM6456 FM Stereo Generator

1'1
or IKNZ

;:Jlarcom Anenuators TF2162 0C-1MHZ 600 onm 0111dB’ (P‘gP

Hatfieid ATTENUATORS 50 ohm 0C-250MHZ 0- |DOdB/SOO ohm
DC-1MHZ {New Price £135) (P&P £4). LY £50

AVO MULTIMETERS (P&P £10 all Units]

AVD 8s; 95 and Ministry Versions. With Batteries & LFeads

{

Test Leads for Avos. Red & Black with 2 croc Clips & 2 prods.

P&P£3)
lack EVER READY Case for Avos Un- useoﬂ?&?{d) £15
BATTERIES 15 Volts . €3 each 101or £25 (P&P extra)

AVO TRANSISTOR ANALYSER MK2. CT446 suitcase style. Wi
batteries & operating instructions. ONLY £25 (p&p 27)
MARCONL AF Power Meter TVB33A 20H:- 35KHZ 20 W -10W
With Manual £25 (p& 27)
MARCONI RF Power Meter TF1152A/1. DC-! 500MH1 0. 55’

50 ohm with manual ONLY £30 (p&p [7)

HAMEG MODULAR SYSTEM

HMB8001 Main Frame with HMB032 Sine Wave Generator 20HZ-
20MHZ; HM8030.2 Function Geneva(o[ 0.1-1MHZ Sine/Sg/Tnan-
gleand HMBO11.2 Digital Multimeter 4 /2 digit OMLY £375

Hameg O: HM1005. Tnple Trace 100MHz. Delay
Timebase . £T2%
Hameg Oscilloscope HM604. Dual Trace 60MHzZ. Delay
Sweey £575

D.
?ameg Oscilioscope HM203.6. Oual Trace 20MHz. Component
ester

SADELTA MC321 CULOUR BAR GENERATOR RF Bands 1/3!4 &
Video. 8 Functions. Sous sed (P&P £7) . £125
SADELTA COLOUR BAR GENERATOH PAL MC101. 8 Pattems
Pocke! Slze Rechargeable Batteries, Complete with Battes
cnge tor. Unused (PEP £4)
AKORTING Colour Bar Generator type 82514 £125
Labgear Colour Bar Generator KG1 8 Test Patterns. (P&P
ONLV £40 each
LABGEAR FIELD STRENGTH METERS (B P£7}
LABGEAR CROSSHATCH GENERATOR Type CM6038-0B Cross-

nau:rvGrey Sale/ﬂlank Raster. Mains or BATTERY . Unused £18.
Used £1. P £3)

meeg 0 HM205.2. Dual Trace 20MHz Dlgnal
Al Olger Models Avail. Alt oscilloscopes suppl. with 2 pmbes

BLACK STAR EQUIPMENT (P&P all units £5}
A?OLLD 10— 100MHz Counter Thmer Ratio/Period/Time mtewal

APOLLOIOO 100MHz {As above wih more functions) .£295

METEOR!OOFREOUEN Y COUNTER- £99

METEOR 600 FREQUENCY COUNTER - 600MHz. £126
METEOR 1000 FREQUENCY COUNTER - 1GHz . £178
JUPITOR 500 FUNCTION GENERATOR. Sine/Sg/Tri £110
ORION COLOUR BAR GENERATOR Pal TVAVideo £209

TRID RF IGNAL GENERATOR Type SG402 100KHz-30MHz

Unused £50
AM 150KHz-770MHz £45(P&PE7)

ek Al other Black Star Equipment availabie.
ADVANCE SG6

HUNG CHANG OMM 7030. 372 digit Hand held 28 ral\ges

mselub(:)mg[l)f')‘ &A{‘.é)(zlg 1% (PAPE4)
TELEPHONES vEs! ReAL OiAL TYPE TELEPHONES — e
that don't siide around the desk. T 746 supphed with g g R0

no
standard BT piug (used). Quantity Ds’%um ONLY £5 (P&P £3)

3each
OSCILLOSCOPES PROBES Switchable x 1; x 10 (P&P £3) . £11

USED EQUIPMENT —~ WITH 30 DAYS GUARANTEE. MANUALS SUPPLIED IF POSSIBLE.
This is a VERY SMALL SAMPLE OF STOCK. SAE or Telephone for Lists. Please check availability
before ordering. CARRIAGE all unlts £16. VAT to be added 1o Total of Goods & Carriage.

STEWART OF READING
110 WYKEHAM ROAD, READING, BERKS RG6 1PL

=g Telephone: 0734 68041 Fax. 0734 351696

Callers weicome 9 am-5.30 pm Mon.-Fri. {until 8 pm Thurs.}

BITEL

SOUTH WALES

NEW DELIVERIES EVERY WEEK
COLOUR TV

BELTA &« Lo o £8 WORKING
| St FROM£15 WORKING
3 i IR FROM £28 WORKING
TEXT e FROM £40 WORKING
PORTABLE............... FROM £50 WORKING

VIDEO

ELECTRONIC VHS FROM £70 WORKING
JVC HEADS £15
RANGE OF NEW HANDSETS

ALL PRICES INCLUSIVE OF VAT

UNITS 11 & 12, TAVERNER ESTATE,
CAERLEON, NEWPORT, GWENT

(3 miles from M4, Junction 25)

Ring Bob on

0633 430040
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BAKERS DOZEN PACKS
All packs are £1 each. Note the figure on the extreme left is the
pack ret number and the next figure is the quantity of items in
the pack, finally a short description.

BD2 5 13A spurs provide a fused outlet to a ring main
where devices such as a clock must not be
switched off.

BD9 2 6V 1A mains transformers upright mounting with
fixing clamE

BD11 1 6%in speaker cabinet ideal for extensions, takes
our speaker. Ref BD137

BD13 12 30 watt reed switches, it's surprising what you can
make with these — burglar alarms, secret swit-
ches, relay, etc., etc.

BD22 2 25watt loudspeaker two unit crossovers.

BD30 2 Nicad constant current chargers adapt to charge
almost any nicad battery.

BD32 2 Humidity switches, as the air becomes damper the
membrane stretches and operates a microswitch.

BD42 5 13A rocker switch three tags so on/off, or change
over with centre off

BD45 1 24hr time switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day,
original cost £40 each.

BD49 5 Neon valves, with series resistor, these make
?AOM night hghts

BDS56 1 ini selector, one use is for an electric jigsaw
puzzie, we give circuit diagram for this. One pulse
into motor, moves switch through one pole.

BD67 1 Suck or blow operated pressure switch, or it can
be operated by any low pressure variation such as
water level in water tanks.

BD103A 1 6V750mA ‘)/ower supply, nicely cased with mains
input and 6V output leads.

BD120 2 Stripper boards, each contains a 400V 2A bridge

ifier and 14 other diodes and rectifiers as wel
as dozens of condensers, etc.

BD128 10 Very fine dnlls for pcb boards etc. Normal cost
about 80p each.

BD132 2 Plastic boxes approx 3in cube with square hole
through top so ideal for interrupted beam switch.

BD134 10 Motors for model aeroplanes, spin to start so
needs no switch.

BD139 6 Microphones inserts — magnetic 400 ohm also act
as speakers.

BD148 4 Reed relay kits, you get 16 reed switches and 4
coil sets with notes on making ¢/o refays and other

adgets

BD149 8 Safety cover for 13A sockets — prevent those
inquisitive iittle fingers getting nasty shocks.

BD180 6 INeon indicators in panel mounting holders with
ens.

BD193 6 5amp 3 pin flush mounting sockets make a low
cost disco panel.

BD199 1 Mains solenoid, very powerful, has 1in pult or
could push if modified.

BD201 8 Keyboard switches — made for computers but have
many other applications.

BD211 1 Electric clock, mains operated, put this in a box
and you need never be late.

BD221 5 12V alarms, make a noise about as loud as a car
hom. Siightly soiled but OK.

BD242 2 6in x 4in speakers, 4 chm made from Radiomo-
bile so very good quality.

BD252 1 Panostat, controls output of boiling ring from

3 simmer up boil.

BD259 50 Leads with push-on Yain tags — a must for hook-
ups — mains connections etc.

BD263 2 Oblong push swiiches for bell or chimes, these
can mains up 0 5 amps so could be foot switch if
fitted into pattress.

BD268 1 Mini 1 watt amp for record player. Will also change
speed of record player motor.

BD283 3 Mild steel boxes approx 3in x 3in x lin deep —
standard electrical.

BD305 1 Tubular dynamic mic with optional table rest.

BD400 4 Books, useful for beginners, describes amplifiers
equipment and kit sets.

BD653 2 Miniature driver transformers. Ref. LT44. 20k to
1k centre tapped.

BD548 2 3.5V relays each with 2 pairs changeover
contacts.

BD667 2 47 uf non-polarised block capacitors, pcb
mounting.

There are over 1,000 items in our Bakers Dozen List. If
you want a complete copy please request this when
ordering.

TOASTERS. 2 slice toasters — may need sfight attention. Only £3.00 each.
Ref. 3P84

PERSONAL STEREDS. Again customer returns but complete and with
stereo headphones a bargain at only £3.00 each. Qur ref. 3P83.

MAINS OPERATED MICROWAVE CDNTROL PANEL with touch
switches. This unit has a 4 digit dispiay with a built in clock & 2 relay
outputs — one for power & 1 for puised power level. Could be used for all
sorts of timer control applications. Only £6.00. Qur ref. 6P18.

EQUIPMENT WALL MOUNT. It is a multi-adjustable metal bracket that
could be used for mounting flood light, loud speaker, TV camera, even a fan
and on almost any sort of wall or ceiling even between wall and ceiling. The
main fixing brackets rotate such that an inward or an outward corner can be
accommodated. Front panel also tilts upwards or downwards to a
reasonable angle and can be easily removed separately for wiring. A very
useful bracket. Regular price would be around £6 each. Our price only £3.
Our ret 3P72. Or 2 for £5. Qur ref 5P152.

COPPER CLAD PANEL for making PCB. Size approx 12in long x 81%in
wide. Double-sided on fibreglass middle which is quite thick (about 1/16in}
50 this would support quite heavy components and could even form a
chassis to hotd a mains transformer, etc. Price €1 each. Qur ref BD683.

POWERFUL IONISER
Generates approx. 10 times more IONS than the ETI and similar
circults. Will refresh your home, office, shop workroom etc.
Makes you feel better and work harder ~ a complete mains
operated kit, case included £12.50 + £2 P&P. Our ref 12P5/1.

REAL POWER AMPLIFIER for your car, it has 150 watts output.
Frequency response 20hz to 20Khz and signal to nolse ratio, better than
60 d/b. Has built in short circuit protection and adjustable input level to suit
your existing car stereo, so needs no pre-amp. Works into speakers. Ref.
30P7 described below. A real bargain at only £57.50. Order ref. 57P1.

REAL POWER CAR SPEAKERS. Stereo pair output 100w each.
4-Ohm impedence and consisting of 612" woofer, 2 mid range and 1"
tweeter. Each set in a compact purpose butlt shelf mounting unit. Ideal to
work with the ampilifier described above. Pric eper pair £29.96. Order ref:
30P7.

STEREO CAR SPEAKERS. Not quite so power — 70w per channel.
3" woofer, 2 mid range and 1" diameter. Again, in a super purpose buit
shelf mounting unit. Pnce per pair: £27.95. Order ref: 28P1.

VIDEQ TAPES. These are three hour tapes of superior quatity, made
under licence from the famous JVC Company. Offered at only £3 each.
Our ret: 3P63. Or 5 for £11. Our ref: 11P3, Or for the really big user 10 for
£20. Qur ref: 20P20.

ELECTRONIC  SPACESHIP.
Sound and impact controlied, responds
to claps and shouts and reverses when
it hits anything. Kit with really detailed
nstructions. ideal present for budding
yourlg electrician. A youngster should
be able to assemble but you may have
1o help with the soldering of the compo-
nents on the pcb. Complete kit £10. Our
ref 10P81.

12 HIGH RESOLUTION MONITOR, Black and white
screen, beautifully cased for free standing, needs onfy a 12v 1.5 amp
supply. Technical data is on its way but we understand these are TTL
input. Brand new in maker’s cartons. Price: £22.00 Free Delivery.
Order ref: 25P10.

14" COLOUR MONITOR made by the American Display Tek
company. Uses high resolution tube made by the famous Japanese
Toshiba company. Beautifulty made unit intended for console mounting,
but top and sides adequatety covered by plated metal panels. Full
technical spec. on its way to us. We have a limited number of these. Alt
brand new still In maker's cartons. Pnce: £89 each plus £6 insured
carriage. Order ref: 89P/1.

COMPOSITE VIDEO KITS. These convert composite video into
separate H. sync, V. sync and video. Price £8.00. Our ref' 8P39.

BUSH RADIO MIDI SPEAKERS. Stereo pair. BASS reflex system,
using a full range 4in driver of 4ohms Impedance. Mounted in very nicely
made black fronted walnut finish cabinets. Cabinet size approx 8/2in wide,
14in high and 32in deep. Fitted with a good length of speaker flex and
terminating with a normal audio plug. Price £5 the pair plus £1 post. Our ret
5P141.

31/2in FLOPPY DRIVES. we still have two models in stock. Singie
sided, 80 track, by Chinon. This is n the manufacturers metal case with
leads and ICD connectors. Price £40, reference 40P1. Also a double
sided, 80 track, by NEC. This is uncased. Price £59.50, reterence 60P2.
Both are brand new. insured delivery £3 on each or both.

ATARI 65XE COMPUTER

At 64K this is most powerful and suit-
abte for home and business. Brand
new, complete with PSY, TV iead, own-
er's manual and six games. Can be
yours for only £45 plus £3 insured
delivery.

REMOTE CONTROL FOR YOUR 65XE COMPUTER. with
this outfit you can be as much as 20 feet away as you will have a joystick
that can transmit and a receiver to piug into and operate your computer
and TV. This is also just nght it you want to use it with a big screen TV. The
joystick has two fire buttons and is of a really superior quality, with four
suction cups for additionat control and one handed piay. Price £15 for the
radio controlled pair. Our ref 15P27.

ASTEC PSU. Mains operated switch mode, so very compact. Outputs:
+12v2.5A, +5v 6A, +5v .5A, +12v 5A Size: 7 Vain long x 434in wide x
2%4in high. Cased ready for use. Brand new. Normal price £30+, our price
only £12.95. Our ref 13P2,

VERY POWERFUL 12 VOLT MOTOR. Vard Horsepower. Made to
drive the Sinclar C5 electnc car but adaptable to power a go-kar, a
mower, a rail car, modet railway, etc. Brand new. Price £20 plus £2
postage. Our ref 20P22.

PHILIPS LASER
This Is hellum-neon and has a power rating of 2mWw.
Compiletely safe so long as you do not look directly Into the
beam when eye damage could result. Brand new, full spec,
£30 plus £3 insured delivery. Mains operated power supply
for this tube gives 8kv striking and 1.25kv at 5mA running.
Complete kit with case £15, ditto for 12v battery. Also £15.

Our ref 15p22.

ORGAN MASTER. is a three octave musical keyboard. it 1s beautifulty
made, has full size {piano size) keys, has gold plated contacts and Is
complete with ribbon cable and edge connector. Can be used with many
computers, request information sheet. Brand new, only £15 plus £3
postage. Our ref 15P15.

FULL RANGE OF COMPONENTS at very keen prices are
avaitable lrom our associate company SCS COMPONENTS. You
may already have their catalogue, if not request one and we will send
it FOC with your goods.

HIGH RESOLUTION MONITOR. 9in biack and white, uses Philips
tube M24/306W. Made up in a lacquered frame and has open sides. Made
for use with OPD computer but suitable for most others. Brand new, £16
plus £5 post. Our reference 16P1.

12 VOLT BRUSHLESS FAN. Japanese made. The popular square
shape (412in x 412in x 13an). The electronically run fans not only
consume very little current but also they do not cause interference as the
brush type motors do. Ideal for cooling computers. etc., or for a caravan.
£8 each. Our ref 8P26.

MINI MONO AMP. on pcb. size 4" x
Fitted volume control and ahole for a tone
control should you require i. The amplifier
has three transistors and we estim-

ate the output to be 3W rms.

More technical data will be included

with the amp. Brand new,

perfect condition, offered at the very

low pnce of £1.15 each of 13 for £12.00

J & N BULL ELEGCTRIGAL

Dept. T.V., 250 PORTLAND ROAD, HOVE,
BRIGHTON, SUSSEX BN3 5QT.

MAIL ORDER TERMS: Cash, P.D. or cheque with order. Orders under £20 add

£2.50 service charge. Monthly account orders accept from schoois and public

;g(‘n anies.ZAogcseo.s? & B.card orders are acoepted ~ minimum £5. Phone (0273)
or L

2" {app.)

POPULAR ITEMS — MANY NEW THIS MONTH

JOYSTICKS for BBC, Atari, Dragon, Commodore, etc. All £5 each. State which
required

TELEPHONE TYPE KEY PAD. Reatly first class rear mounting unit. White
fettering on black buttons. Has conductive rubbers contacts with soft click
operation. Circuit arranged in telephone type array. Requires 70mm by S5mm cut
out and is connected by 10-pin IDC socket. Price: £2.00 each, Order ref 2P251

SUB-MIN PUSH SWITCHES. Not much bigger than a plastic transistor but
double pole. PCB mounting. Three for £1. Qur ref BD688

AA CELLS. Probably the most popular of the rechargeabie NICAD types. 4 tor
£4.00. Our ref. 4P44.

20WATT 400HM SPEAKER. With built-in tweeter. Really well made unit which
has the power and the quaitty for hi-fi reproduction. 61/2in diameter. Price £5. Our
ref 5P155. It is heavy . | £1 to cover postage if not collecting.

“WiNI RAGIO MOOULE. Only about 2in square with ferrite aenal ang-selid, dia
tuner with its own knob. it is a superhet and it operates trom PP3 battery and wguld 4

rive a crystal headphone Girect but be better wilh our mini mono amy €1
Out ref-BO716.

BULGIN MAINS PLUG AND SOCKET. The old fathful 3 pin with screw
terminals. The socket mounts through a 11/2in hole and the mains is brought in by
the insulated plug. Used to be quite expensive but you can have 2 pairs for £1 or 4
of either plug or socket for £1. You could make yoursetf a neat and compact bench
panel with these. Qur ret BD715, BD715S or BD715P

MICROPHONE. It you want a low cost microphone then just arrived we have a
very small hand-held dynamic mic with on/off switch in the handle, its lead
terminates with one 3.5 plug and the other a 2.5 plug for remote control. Price only
£1. Our ref BD711

MOSFETS FOR POWER AMPLIFIERS ANO HIGH CURRENT OEVICES. 140v
100w parr made by the famous Hitachi Company. Reference 25K413 and its
compliment 25J118. Only £4 the pair. Qur ret 4P42.

Also available in H pack. Ref: 25J99 and 2SK343 £4.00 a pair. Ref. 4P51

TIME AND TEMPERATURE LCD MODULE. A 12 hour clock a Ceisius and
Fahrenhen thermometer a too hot alarm and a top cold alarm. Approx 50> 20mm
with 12.7mm digits. Requires 1AA battery and a few switches. Comes with tull data
and diagram. Price £6.00. Our ref: 6P12.

REMOTE TEMPERATURE PROBE FOR ABOVE. £3.00. Our ref: 3P60.

A REAL AIR MOVER. Circular axial fan moves 205 cubic foot per min wmch is
about twice as much as our standard 412in fans. Low noise mains operated 6%2in

dia, brand new. Regular price over £30.00. Qur price only £10.00. Qur ret 10P71

600 WATT AIR OR LIQUID MAINS HEATER. Small coil heater made for heating
air or liquids. Will not corrode, lasts for years. Coil size 3in x 2in mounted on a
metal piate for easy fixing. 4in dia, Price £3.00. Ref: 3P78 or 4 tor £10.00. Our ref:
10P76.

EX-EQUIPMENT SWITCHED MODE POWER SUPPLIES. Various makes and
specs but generally + —5, + —12videal bench suppty. Only £8.00. Our ref: 8P36.

ACORN DATA RECORDER. Made for the Electron or BBC computer but suitable
for others. Includes mains adaptor. leads and book. £12.00. Ref: 12P15.

PFTE COATED SILVER PLATED CABLE. 19 strands of .2mm copper will carry
up to 30A and is usually indestructable. Available in red or black Regular price is
over £120 per reel. Qur price only £20.00 for 100m reel. Ref. 20P21 or 1 of each
for £35.00. Ret 35P2. Makes absolutely superb speaker cable!

NEW PIR SENSORS. Infra red movement sensors will switch up to 500w mains,
UK made. 12 month manutacturers warranty, 15-20m range with a 0-10min timer,
adjustable wall bracket. Only £20 00. Ret: 20P24.

MITSUBISHI 3'%~ DISC DRIVES. Brand new drives, 12 height double sided,
double density warranted. Qur price £60.00. Ref: 60P5.

10 MEMORY PUSHBUTTON TELEPHONES. These are customer returns and

‘sold as seen’. They are complete and may need slight attention. Price £6.00. Ref:
6P16 or 2 for £10.00. Ref: 10P77. BT approved.

NON-MEMORY PUSHBUTTON TELEPHONES. Same condition as above with
radial £3.00. Our ref: 3P79. BT approved

DEHUMIDIFIERS. Oomestic mains powered dehumidifiers these are customer
returns and sold as seen. Pnce £30.00. Our ref: 30P9. Callers only please. Also
working dehumidifiers at £99.00 each.

“PHINTER INTERFACE: Ao ics interface to your

SPECFRUM L 2008l
pectrum complete with printer cable for only £4 00 Quryef. 4P52
PECTRUM SOUNIJ BOX. Add sound to yous-Bpetirum with this device. Just
control and nicely boxed. A snip at only
[4.00 Qur ref. 4P52.

BBC JOYSTICK INTERFACE. Converts a BBC joystick port to an Atar type port.
Price £2.00. OQur ref: 2P261.

TELEPHONE EXTENSION LEAD. Smm phone extension jead with plug on one
end, socket on the other. White. Pnce £3.00. Our ref: 3P70 or 10 leads for only
£19.00' Ref: 19P2.

LCO DISPLAY. 412 digits supplied with connection data £3.00. Ret: 3P77 or §
for £10. Ref: 10P78.

CROSS OVER NETWORK. 8 Ohm 3 way for tweeter midrange and woofer nicely
cases with connections marked. Qnty £2.00. Our rel: 2P255 or 10 lor £15.00. Ref
15P32.

REVERSING LIGHT ALARM. Fits to car reversing light and sounds when
reversing. Only £2.00. Our ref- 2P248

BASE STATION MICROPHONE. Top quality uni-directional electret condenser
mic 600r impedence sensitivity 16-18Khz - 68db built in chime complete with mic
stand bracket. £15.00. Ref: 15P28.

MICROPHONE STANO. Very heavy chromed mic stand, magnetic base 47 tigh.
£3.00 If ordered with above mic. Qur ref: 3P0

SOLAR POWERED NICAD CHARGER. 4 Nicad AA battery charger. Charges 4
batteries in 8 hours. Price £6.00. Qur ret: 6P3

MAINS SOLDERING IRON. Price £3.00. Our ref: 3P65.

SOLDERING IRGN STAND. Price £3.00. Qur ref: 3P66

PIR SENSORS. Suitable for alarm systems etc. Nicety boxed. Priced at only
£10.00. Qur ref- 10P79.

SHARP PLOTTER PRINTER. New 4 colour printer oniginally intended tor Sharp
computers but may be adaptable for other mactunes. Complete with pens, paper
etc. Price £16.00. Qur ret 16P3.

CAR JONIZER UNIT. Improve the air in your car, clears smoke and heips prevent
fatigue. Case reg. Price £12.00. Qur ref: 12P8.

NEW FM BUG KIT. New descgn with PCB embedded coil 9v operation. Priced at
£5.00. Qur ret: 5P158, ~

NEW PANEL METERS S0UA_Mevement with different scales that are brought
into vie “Price only £3.00. Ref: 3P81.

STROBE LIGHTS. Fit a standard edison screw light fitting 240V 4/min. flash rate
available in yellow, biue, green and red. Complete with socket. Price £10 each. Ref.
10P80 (state colour required).

ELECTRONIC SPEED CONTROL KIT. Suitable for controling our powerful 12v
motors. Price £17.00. Ref: 17P3 {heatsink required).

EXTENSION CABLE WITH A DIFFERENCE. it is flat on one side making it easy
1o fix and look tidy. 4 core, Sultable tor alarms, phones etc. Qur pnce only £5.00 for
50m reel. Ref: 5P153.

METAL PROJECT BOX. ideal or battery charger, power supply etc Sprayed gray
size 8 x 4" x 412", Louvred for ventilation. Price £3 00 Rel P75.
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VISIT OUR OTHER BRANCHES:
SUPERTRONICS

65 HURST STREET,
BIRMINGHAM B5 4TE

WALTONS
55A WORCESTER STREET,
WOLVERHAMPTON WV2 4LL

EAST CORNWALL COMPONENTS [~

1989 Catalogue — over 200 pages incl. Credit
Tickets (3), Special Offer sheets, Prepaid Enve-
lope & Order Form — £1, or free on applica-
tion with orders of £15 and over. Prices in
Catalogue may vary as material for advert is
prepared 6/8 weeks before issue.

Tel: 021-666 6504 Tel: 0902 22039
PLEASE NOTE - ALL PRICES NOW INCLUDE 15% VAT
BOOKS
FEBRUARY SPECIAL OFFER | (e
ONLY £28.99 OATA VOLUME 5 e e fue
8-way splitter amplifier to supply 8 TV's from Set of 4 fa.00
one antenna. White plastic box with alumin- gﬁ;&g’%:m:‘: B 25A & on g:§
ium panel. On/off switch with neon. OIDOES VOLUME 2 o
Band width 40MH2-860MHz |  Borh volumes P
i / Ev?;‘)':adance 3dB per channel. Total Z;gg :g mgs n‘:‘;
Max. output : 80mV (38dBmV) | 1€ UN VOLUME 1 s
{signal/cross modulation = 6dB | 1C. UN VOLUME 2 £5.99
Hoise e m?ﬁ??yé‘f‘"s'"? 2 guu:
owar I et | TS08 3 s
Dims .250 x 100 X 60mm Both volumes £1360

BRAND NEW SURVEILLANCE EQUIPMENT

PE 1: Camera, Monitor, Camera Bracket,
40m Lead — Ready to use.

Full range of BABANI Books on TV/RADI)/AERIALS

Ec. a9

INTRODUCTION 10 SATELUTE T.vV. £59%
Fane Loudspeaker enclosure Design & Construcion -
4 pages o

PRICE: £149.99 Carriage: £15.00

TYPE 2: Identical to the above camera but with
Built-in Intercom.

PRICE: £199.00 Carriage: £15.00

EXTERIOR SECURITY LIGHT
made of black
aluminium vmh hnm stuminium reflector. Rubber sesled
connection box and hinged glass fronted buib protection
0 IP44. Adjustable mounting bracket. Takes a halogen

bulb max. 500W. (RNBZ below). £1 6.99

Dims 185 x 110 X 140mm (body)

Full range of WIREWOUND RESISTORS now in stock
2SW/AWITWITIWI TW/2SW/SDW -
see our new catalogue.

QUICK BLOW - BOmA, 100, 125, 160, 200,
250, 315, 400, 500, 630, 800, 1A, 1.25, 1.5, 16
. .15, 4.5, 63

T DELAY — 50mA, 60, 80, 100, 125, 160
200, 250, 315, 400, 500, 630, BOO, 1A, 1 25, 1.6,
2,25 ,315,4,5 6310 1.20/10

1 _DOMESTIC MAINS-FUSES

2A 3A, 5A 13A £1.20/10

1%'4 QUICK BLOW FUSES

Price: ONLY 500mA, 1A 1.25A, 2A, 12A $0p/10
QUARTZ-HALOGEN SPOTLIGHT FM TRANSMITTER
Hand heid or hanging Heat resistant poly-carbonate Very High Quality ‘MINI-BUG’ ~ Ideal for
housing. highly pelished retlector. ngloc'l;ve lens Baby Alarm etc.!!
cover, doubles as base stand. With On/Off switch N
and 12ft curly cable terminating in cigar fighter plug /= AVeRvy good range s nbwnaot:‘l;‘-we have obtamned ove ¥ ihke
Produces 250,000 candla power - 5 times the but ft does depend on conddtions |
Intensity of average car headlamps. £5 99 Simply remove cover - insert battery - and you're ready i 8.
Power. 12V4.c.45A SW.Oms. 180 X 88 x 110mm . Recepton can be obtained on any FM Radd:
Frequency: 106-108 MHz FM
H - Power. PP3 9V Battery {not includedk
12V Twin B -g Dinensions. 425" X 225 X 0TS
Fluorescent gw Order Code - SOABA price: £9.99
Lamp
VALVES 23 050 PCHAO B
12" Double Tubes Vel £ s PUR ,&/‘us
Attractive white fitting, ribbed perspex diffuser. On/off switch. 3ft cable. Tyoe e U® o0 PCLD 2%
Transistorised circuitry. Keyhole fixing. 12V D.C. 8W Tubes. Dimen- Big 052 PCLBA [
sions: 368 X 67 X 43 mm. DAFS6 o B ?«u PCLIG 115
kdeal for Caravans, Boats, Vans etc. DFS6 an a1 PCLBS 295
1+ 50+ 0K :: Eu« s PCLAS 13
ovasar 1% 3 PDS0G ™
PRICE £5.99 £4 99 £4.50 oven b T M :‘fn RS
= EBBCC ELsA 8 »
SOLDERING'SECTION Antex 15 TS 5 EABCR0 ,‘g tiae 16 am B
Soldering Gun Knt - 100W Pistof Type  Antex 18W iron m EAF42 134 Ese 15 PISH 1
complete with 2 Tips, Sokder & Amtex 25W iron % £891 o, Esn 125 P 1%
Solder Paste 1599 Antex slements s | o 1% MR 150 PsIvsm 5%
X525 W ron kn/complete with stand, Antex bits 180 EBCAY L0 2 in 8%,
EBF80 [ s Paae 1%
tm lead & piug attached 108 Antex stends 299 et 1% 3 w0 P s
CS17 Iron Kit 0 Soldersucker M EBER [T ] s PrsioA 2%
CI5 Iron Kit 1075 Spare nozles for Soidersucker 088 % 210 &8s Pl 13
ECCa 175 EYA UABCED 0%
ORVX PORTASOL GAS SOLDERING IRON E0CR? 10 M '&: UAF42 15
PRICE £18.75 sach. PARE TIPS — 1, 2.4, 3.2, 4.8mm £5.50 ECo 140 GYSO! 145 uscw 2%
E SPARETIPS _ L2 o 55 SR L Eocu I 25 UBH) 206
SO 60% TIN 30% ALLOY ECCES 120 GZ4 0 UgHe? 2%
2g. Non-cormosive Multrcore Solder. so0gm eel 7B bech. | Lic ps g:‘(ﬂ)’mm""ﬂ 4 1%
18g. Non-corrosive Mult-core Solder. 5009m Reel £5.25 each. ECC149 s ;cm&, y U::
EOHO 15 ujn u
MAINS PLUGS 134 3.pin RUBBER - FUSED 152K |5 e . :
13A 3-pin — FUSED Rubber plug suppled BN 5 PCCR a5 s 1
Standard (BS1363) with 13A tuse fted. ECHa? Am  PCClE gﬁ 68E8 220
supplied with 134 ble: ECHY 15 PCRO 3 o 120
tuse fied ety e £CL w row s s s
Colour avariable: White. “ORDER CODE Emm Y mu. 1B 12a06 10
ORDER CODE Elec/18 Eloc/ZY Colows £CL84 15 PePm A 1AV 135
PRICE — PRICE Emug 12 mw ‘t; BA2 %J:
1 ' 125 X
i e v i EFTA 5 PO 110 FULL RANGE
EF80 050 PCRS 1% N CATALOGUE
N)-CAD BATTERIES Ni-CAD 847 TERY CRARGER
AAA  £15008 £1 jversal €4
Yy e B R o gam it | vaw pack 10 esch veive E12 - 10R to 1M 610 pieces 5.10
c £1.95 6a £1.80 0a/10 4% AACharge 2495 esch Yaw patk 5 cach value £12 - 10R to TM 305 pieces 3.75
[ £2.00 ea £2.20 8a/W0 VaW pack Populaf— 10Rto 10M 1000 pieces 6.99
PP3 £390 ea £3.75 8a/10 12W pack 10 each vakee E12 - 2R2 to 2M2 730 pieces 8.75
12W pack 5 each value E12 — 2R2 to 2M2 365 pieces 5.40
12 VOLT RECHARGEABLE UNIT 1/2W pack Popular — 2R2 to 10M 1000 pieces 10.75
10 x D x Size Ni-Cads {4 Am encapsulated in 8 black plastic case. W pack § each value E12 - 2R2 to 1M 365 pieces 15.25
MﬁSe Gives 12 volt output when 2W pack 5 each value E12 — 10R to 2M2 317 pieces 25.00

charged Ex-equipment. Fully

Dimensions: 245 x 75 X 75mm.

£9.19 each + P&P £1.85

£8.34 for 10 + P&P £450
CHARGING UNIT FOR THE ABOVE 12V UNIT
Manufactured by Saft, these chargers are suttable for the above battery packs (as
advertised in the My issue of "WHAT VIDEG" — Page 6 The chargers are stated as
we have modfied them 1t a standard charger. Ful charge of the packs
is obtaned atter 10-12 hours {ovemight! charging
Supphed complete with main lead and charging lead

with 8 &-pm plug {E-pn plug version avaiable
upon request) Although ex-equipment, these char-
sts are tully tested and guaranteed.
mensions 335 X 260 X 150 mm

4PN £11.50 6-PIN £11.50 + £1.85 P&P
OSCILLOSCOPES

TEKTRONIX D755 50 meg. Solid State.
Price £295.00 incl. V.AT. Carriage £12.00

EAST CORNWALL COMPONENTS
119 HIGH STREET
WEM

SHROPSHIRE SY4 5TT 1EL: 0939 32689
TELEX: 35565
FAX: 0939 33800

ADDITIONAL KITS

DISC CERAMIC 50V 125 pieces £3.99
ZENER DIODES 5ea 55 pieces  £3.99
ELECTROLYTICS CAPS. RADIAL 100 pieces £8.50
FUSES Q/BLOW 20mm 80 pieces £4.75
FUSES T/DELAY 20mm 80 pieces  £8.50
PRE-SET POTS.Hor. 120 pieces £2.75

PRE-SET POTS.Vert 120 pieces

VIDEO HEAD TESTER PINCH ROLLERS .
A VHS video head AXAL 1EG/2EGMEG/SEGREGREG/SCISEG 1399
determining wh r ores
a video headjisin WITACHL AL T
good condition by JV.C. HRZ20/Z00/3506604 10,7700 29
detecting the wear NEC. NEUNED 09
state and displaying ORION. VH-172 =1 )
it on a meter. PANASONIC NV100/180/332/33/365/
Complete with S0E/TTIITT s
canying case and 2000230/ 300370430/
SPECIAL o %mmmmw
VIDEO HEADS LR 0T o
[VIDEO HEADS ]

NATIONAL {Cont) PHILIPS. VR 5460 1%
ot £ NV7ES0 (L) i an
o ‘5 NVBITD fraes SANYD. vIIIc:m 420
Vo aes | N tha SOTOMIO V2N A2
Ve tam (19 van
B bR e mm | oewe
V53 flam
VS5 fes | omon
vS-10 0. | Vi £1999 0 os
vsn [ wi-2 £19.9 SONY. SL-CS%/7 a0
VS-500 LT T TOSHIBA. V5 0
VS-9500 0138 .

VS-970 flas | VRO o>
9000 ) VA2 £2999
HSHER 1430420400600 1%
oo o HSHER BEAR IOLER 143-0-4904 00300600
i FERG JVC TAKEUP IOLER PUSIARA 1,70
ot e o 1.
NG £1999
w2 e PARASONIC  VXP (0% 23
741 e PANASONIC VP 0521 250
Wi 1999 LAy REEL DRIVE PULLEY VIC
) Y] 5150 1430662701201 650
) 3101 SHAR? NIDL 0005 GEZ2 1%
ng!'; g:?; SHARP NIDL 0006 GEZ2 21
Py, Froe THORNUVC  PLARSST8 29
kY] 19
a3 198
Y Qitr] TRIPLER Unwersal 598
HSHER PHILPS KT3 ]
P15
A MOTORS
" GRUNDIG Reel Motor SANYO VIC 5150 4529v-10600 920
Full range now avalable Ree! Motor SHARP VCS3003800 AMOTY
PHONE FOR PRICE 1008 GEZ2 ns
WITACH! Capstan Motnr - FERG/JVC V35 PUSSITIVM 2750
vin 298 Aucho Mator Aecorder 12V CW 34mm 2
Vi s Aucha Motor 3V CW M4mm [
Vi 2%
Vi 29 [ MAINS SWITCHES |
Vi ored PBI008 Decca/GEC ase
o e SONY {Universal) s
VIR . PBS03D Aank Remate 15
B500 1) BN Philips 68 Plasbc s
V2000 27998 PHILIPS KT3 [Remote) 19
VERoW 2399 51) PHILPS G11 Remote 10
VTEsm 298 781 1T 10
Y00 7. 1) PEANS PHILIPS GI1 [X:3
19300 me THORN TX80 O0E2 158001 0%
VIS0 239
MELE] A _
ML) ae VIDEO BELT -
NC Hs,ﬂ
RO e HITACHI o -
HBUL1
/7000/8000/8500/5300
HRDIW 9% g s &
HRDIZ 699 | yir70 200 36009
e 0% | yCRwm 61200 ML i
HRDZE Mewn NCUFERG M2 210
HRZ200 L] [DECCA! NVEND 15
HRE300 1999 “""&"}"N e caso | VCTHORN WBVE 19
o] Y
HRAT00 e | ornonr 1w . mm:rmm s
] e |reRausoN TR TE I TBETESS

TX¥10 NON TEXT €155
itikerd 198 | nan e TET (9% | MAT.PaN NVIORT0TTII80 108
HRT850 e | T NVZ000:3000 27
HR7I00 s TEXT/STERED  €15.95 Nvammo ‘1:
MITSUBISHI ADELITY
Full range now available D090 TET 15 | SANYO VICS1S06000/5000 120

PHONE FOR PRICE D031 CTVI4S  £15.95 sHaRp %mmm L]
ﬁ . GRUNDIG - 19

TPADO TELETEXT £
NGt €199 | Tpagy NON TEXT E15.95 VEI0 0T LB
o he Ly SONY SLCS l:
Naxm flass 2
PVC-Z0 21 | RGXS £15% SLCs 230
PVC2400 e | REXE 1595 " ca000 =
NATIONAL PANASONIC we TOSHIBA V3t &3 (%]
NVI0D > L]} JJ\VBQ gg V5 & 57 150
NVZH 25 VB350 12
NVa0D g9 | VB 5%
vz AL PHILPS FULL RANGE OF CASSETTE PLAYER DRIVE BELTS:
Nz s 611 TEXT €155 19mm to STim 25g;  KV/S4mm 29p;

] €199 | (TYKI TR 61585 | 100710mm Bp each

NV340 % | KN NONTEXTEISS | TURNTABLEDAIVEBELTS: 12)2i0mm . £1%8each
S e || ffCSTD €159 |  CASSETTE DRIVE BELTS: 6/78mm &g each
NV3IR0 299 CASSETTE 81/85mm SOp each
N4 2% LAMP CASSETTE DRIVE BELTS: (WALKMAN TYPE} 30y
NV450 250 = UNIVERSAL each

NVATD (%

NVAD TR B e G I SERY I CE VMANUALS

VI, £R% | pRecorder Lamp and Head, |  SONY SL-CS&79

Nvzoo0 [33+4 Lead length: FERGUSON VHSTJ\/3VOVHRII0EK

NV3000 61999 Agprox. Xcm FERGUSON VHST.)/3VZ2HRI20EK

NV7000 3] ORDER CODE: VIDLAMP ALL £2.00 EACH
NVI200 032 | pace- o

NV7500 9

V700 f1am L.LE.C. MAINS

BT APPROVED EQUIPMENT
Master Socket (Fush) 6330 Wiring Tool
Master Socket {Surface} ¥ Plug 4314
Secondary Socket (Fush) 206 Shmtel Phong
Secondary Socket (Surface} 250 Betacom Ramingo Phone
B.T. Cable Iper metre] .15 100M £32.00 Cordless Phone - Freeway £83.95
Line Jack Cord with Plog £22  Conversion Kit & Winng Oragram £950

Extn. Lead 5 metres J{% )

DISTRIBUTION UNIT

Free-standing or wall mounting 4-way
distribution unit.

Maximum 1otal load: 13A 250V A.C.
Each outlet rating: 6A 250V A.C.
Supplied ready wired to 1 metre 13A
cable complete with 4 plugs.

Price £8.90

ORDERING  All components are brand new and to full specification. Please

add £1 20 postage’/packing (uniess otherwise specified) to all orders

Minimum order £5 00. Either send cheque/cash/postal order or send
telephone your Access or Visa number Official orders from schools,
universities, colleges etc most welcome. (Do not forget to send for our

catalogue only £1.00 per copy). Delivery by return on ex-stock items. Al
prices subject to change without notice. RETAIL shop open Mon-Sat
9.00-5.00. Sat 3-12.00. REMEMBER ALL PRICES NOW INCLUDE VAT
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COVER PHOTO

This month’s cover photograph shows
the Sslora L chassis. See article on
page 274. Because of production diffi-
culties during the Christmas/New Year
period when this issue was being pre-
pared we have been able to include
only a short introductory article on the
Salora K and L chassis. The series will
continue in future issues.
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The Kingfisher-Dixons Saga

As the UK’s largest retailer of consumer electronics goods Dixons must take consider-
able responsibility for the state of the market in recent years. For many years the
company’s growth in size and profitability continued without pause. But three years ago,
despite a booming demand for consumer electronics goods, Dixons started to falter.
Profitability fell from £103m pre-tax in the financial year 1987-8 to £78-4 in 1988-9 and is
expected to fall to around £40m in the current year. Turnover has not fallen in
proportion however. This suggests that Dixons’ main aim has been to retain market
share.

Dixons has traditionally followed a policy of aggressive pricing. This has had an effect
on the industry’s profitability overall. Other dealers have had to pare their prices, to the
undoubted benefit of consumers. But there can come a point where lack of profitability
affects the long-term health of both trade and industry. It could well be argued that
Dixons’ sales practices have not been exactly helpful to UK industry.

In this connection it’s interesting, once again, to compare the situation in the UK with
that in Japan. Japanese industry %as been producing much of the product that Dixons
and others have been able to sell at highly competitive prices. Over the last decade
Japanese manufacturers have faced stiff competition from other far eastern manufactur-
ers who have benefited from substantially lower costs. Nevertheless the Japanese
industry has continued to prosper and, important for long-term survival, has continued
to invest massively in research and development, thus keeping ahead in the technological
race. The Japanese industry’s ability to do this has been helped by the fact that price
cutting is not a major feature in Japanese retailing. This is in turn helped by the fact that
Japanese customers prefer to buy Japanese products, while access to Japanese markets
for manufacturers in other countries has traditionally been extremely difficult. A
profitable home market has provided a solid foundation for Japanese industry
Manufacturers in the UK have on the other hand faced the full blast of international
competition. The result of course is that there is virtually no indigenous UK consumer
electronics industry left. Free traders will argue that this unfortunate result is simply
because not all markets are free. The moral would seem to be to ease up on free trading

until they are. You do not find Continental manufacturers accepting this situation. It’s

straight to the European Commission with chapter and verse. Not that this has been all
that helpful in practice.

One cannot complain that Dixons has taken any unfair advantages. It has every right
to buy where it wants and to sell aggressively. But things haven’t turned out all that well
for Dixons over the last three years, as the figures quoted earlier show. It will be
worrying for investors in Dixons that this fall in profitability has occurred during both
booming and declining market conditions. Also that the share price has fallen by two
g;inl']ds over the last two and a half years, during which the overall market has risen by a

th.

Kingfisher, the Woolworths group that also owns B and Q, Superdrug and Comet,
has mounted a strong attack on Dixons, maintaining in particular that its profits in recent
years have been aided by property disposals and have relied excessively on income
derived from credit and insurance sales. This may be so, though the full facts are not
publicly known. It would, from the consumers’ point of view, be ironical if their cheap
purchases ended up being expensive when bought on credit. But then that’s all part of
what has soured the UK’s trading situation in recent times.

Dixon’s reply to Kingfisher’s 120p a share offer is that this is an attempt to grab
Dixons on the cheap and that Dixons has evolved a strategy to rebuild profitability, in
particular through concentrating on higher-margin lines and on the prospects offered by
new products. Maybe Kingfisher is taking advantage of a temporary setback at Dixons.
But then that’s what modern business practice is often all about. Dixons should be the
last to complain, having made a £1-8bn bid for Woolworths back in 1986 after
swallowing Currys in 1984! Would Kingfisher be able to run Dixons better? One can’t
say of course. It’s relevant that Comet’s profitability has also fallen sharply during the
last year.

The whole business may be put on ice by being referred to the Monopolies and
Mergers Commission. Dixons is understood to have a market share of about twelve per
cent at present, with Comet’s market share being put at ten per cent, giving a total of 22
per cent. Is this a monopoly situation or not? Here again there are other factors to take
into account. The combined group would have a massive share of the out-of-town
market, and meanwhile figures from Ferguson show that independent retailers have over
the past year been taking a substantially larger share of the market.

Kingfisher’s move is probably opportunist. Geoffry Mulcahy, Kingfisher’s chief
executive, has described the bid as being a strategic move to give the company market
leadership and enable it to restructure a large part of the electrical retailing section with
the aim of greater efficiency and profitability. Maybe. For the time being the unedifying
attack and counter-attack continue. It certainly seems that Kingfisher will not get Dixons
for 120p a share — Dixons’ share price has hovered at around 135p since the bid was first
announced.
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Servicing the Salora K and L Chassis

Part 1

The Salora K and L chassis employ the Ipsalo-3 power
supply/line deflection circuit. Its features include the use
of a single chopper transistor and yet another hybrid
chopper control chip, this time type LF0059. The chassis
themselves are very different in physical appearance,
though the circuits are similar. The K is an upright,
hinge-back type that’s akin to the H and J chassis. It’s
used in sets fitted with 20, 21, 22, 24, 26 and 28in. tubes —
from the sizes you’ll note that some are “traditional”
while others are FS tubes. The L is a horizontal, slide-
out chassis which, in addition to the larger screen sizes, is
also used in 14 and 15in. models. Both chassis are found
under other guises, such as Hitachi, Granada, Finlandia
and Luxor. Many of them are thus used as rental sets.

The Ipsalo-3 Circuit

Fig. 1 shows the Ipsalo-3 circuit used in the K chassis.
We’ll provide a brief run-down on the circuit operation,
starting with the action of the start-up circuit.

The mains input is rectified by the bridge rectifier
DB701-4 whose reservoir capacitor is CB707. Surge
limiting is provided by RB702 and filtering by RB703/
CB708. A d.c. supply of some 300V is thus present
across CB708. As with the previous chassis a diac,
DTB705 in this circuit, is used to get things going. CB711
charges from the 300V line via RB704, and when the
voltage across it reaches approximately 30V the BR100
diac fires. The pulse produced in this way at the base of
the BUS08 chopper transistor TB701 switches it on.
DTB705’s conduction rapidly discharges CB711: when
the voltage across it drops to about 22V the diac switches
off, removing TB701’s base drive. At this point the
current flowing through the primary winding (pins 1-2)
of the Ipsalo transformer MB600 reverses. The voltage
developed across the secondary winding 17-18 brings
rectifier diode DB603 into conduction, charging CB604.
Meanwhile CB711 charges again and the cycle repeats.
Thus the voltages across CB604 and CB621/2 gradually
build up.

The TDA2579 timebase generator/sync chip ICB500
requires a switch-on supply at pin 16. During normal
operation it’s powered by a 12V supply at pin 10. As the
voltage across CB621/2 builds up, a point is reached at
which the voltage at pin 16 of ICB500 is sufficient for the
line oscillator to start up. The set will now come into
operation. The line-frequency pulses produced at pin 11
of the TDA2579 chip are fed to the line driver transistor
TB502 and to pin 13 of the hybrid chopper control chip
HB600, which now takes over the provision of drive for
the chopper transistor. Once normal operation has been
established, DB706 and RB705 ensure that the voltage
across CB711 never reaches the level at which DTB705
will fire.

During normal operation HB600 provides a pulse-
width modulated drive to the chopper transistor to
regulate the supplies derived from the Ipsalo transfor-
mer. HB600 also incorporates overload protection cir-
cuitry. The LF0059 has twenty pins and the usual green
and white appearance. ‘It's driven by 2V peak-to-peak
line-frequency pulses at pin 13. For regulation, the
voltage developed at pin 14 of the Ipsalo transformer by
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the action of the line output stage is sensed at either pin 5
(90° tubes) or pin 6 (110° tubes). If an overload results in
the voltage at pins 8 and 16 rising to 9-5V the protection
circuit in HB600 operates and the set trips.

In the standby mode the control circuitry increases the
voltage at pin 7 of HB60O from 0V to 5V. As a result of
the action of the internal circuitry the chopper is
switched on when the negative-going edge of the line
pulse at pin 13 occurs. Thus the chopper and the line
output transistors are on at the same time. The latter
continues to conduct until energy has been drained from
the secondary windings of the Ipsalo transformer. The
close-coupled windings 17-18 and 19-20 continue to
develop sufficient voltage however to keep the chopper
circuit, the line oscillator and the remote control
circuitry in operation, so that the set can be brought back
from the standby mode.

In the K and large-screen L chassis the e.h.t. is derived
from a diode-split winding on the Ipsalo transformer.
With small-screen L chassis sets a tripler is used.

K and L Chassis Compared

The Ipsalo-3 circuit is the heart of these sets and is
common to the K and L chassis. There are considerable
variations in the rest of the circuitry however, and
several different control systems are used. We will
consider these latter arrangements in a subsequent
instalment, when we give details of the enabling proce-
dures, which again vary with the different versions of
these chassis.

The timebase and signal circuits used in the K chassis
are fairly conventional. There’s a definite resemblance
to the J chassis in fact. The colour decoder for example is
based on the use of a TDA3562A chip (ICB200), and the
notes on this device on pages 103-4 of the December
issue apply here as well. The line and field timebase
generators and sync circuitry are in a TDA2579 chip
(ICB500) as previously mentioned. A TDA3654
(ICB501) is used as the field output device.

A parallel system is used for the vision and sound i.f.
signals. The i.f. bandpass setting SAWF has two outputs,
the sound i.f. going to a TDA2545A chip while the
vision i.f. output goes to a TDA2549.

There are several options available as plug-in PCBs
with this chassis. Thus there appear to be several unused
connectors and you may find yourself going in all
directions if you try tracing the print connections. The
options include teletext, a stereo sound decoder, a
satellite TV decoder, SECAM and NTSC decoders and
an f.m. tuner for radio reception.

A pair of TDA2030 chips (ICE1/2) is used in sets with
stereo sound facilities, with processing (tone and balance
control etc.) carried out within a TDAI1524A chip
(ICE3). Non-stereo versions have a single TDA2030.
The 6MHz f.m. output from the previously mentioned
TDA2545A sound if. chip is fed to a TBAI120T
intercarrier sound chip on the audio module.

The arrangements used in the L chassis are somewhat
simpler. This is mainly due to the use of a TDA4505 chip
that includes the i.f. signal processing and also incorpo-
rates the sync circuits and timebase generators. The
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Fig. 1: The Ipsalo-3 circuit as used in the K30 series chassis.

colour decoder is a TDA3301. Once again a TDA3654 is
used for field deflection.

Basic K Chassis Faults List

To round off this initial instalment on these chassis,
here’s a brief faults list covering common problems with
the basic K chassis. Faults relevant to the Ipsalo-3 circuit
also apply to the L chassis (but note that the circuit
reference numbers differ with the small-screen version).

(1) No go. On several occasions we’ve found the chopper
transistor TB701 to be short-circuit and the filter resistor
RB703 open-circuit. DB707, which is in parallel with
TB701, is usually also short-circuit.

(2) Set does not start initially but if left switched on will
start after a time ranging from half a minute to several
minutes. You will usually find that the 1,000uF 8-5V
supply reservoir capacitor CB604 is open-circuit or
leaky. We try to fit a replacement rated at 25V if the
physical size permits in a particular set. CB601 which is
in parallel with CB604 can also cause this problem.
Several different values have been used in this position.
We find that the higher value 1uF improves starting and
cures any problems here. It’s not unusual to have to
replace both these capacitors for a no start condition.

(3) No sound, no picture but two bars present on the
display. Monitor pin 11 of the TDA2579 timebase chip
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ICBS00. You will find that line-frequency pulses begin to
appear then, shortly after switch-on, stop. The cause is
that the BC557 transistor TB541 in the switch-on line is
short-circuit.

(4) Noise and “splashes” on the picture. Suspect CB101
(22nF) which decouples pin 4 (tuning voltage) of the
tuner unit.

(5) Height and/or width twitch up/down or in/out. First
check whether the height control RTB543 and/or the
line phase control RTBS542 is noisy. Usually however the
LF0059 chopper control chip HB60O is faulty. You may,
if you don’t hold this device in stock, be able to monitor
its output with a scope: usually however the fault is not
regular enough for this.

(6) No sound or vision. On several occasions the
TDA2579 chip ICBS00 has been faulty. This chip can
also sometimes load down the 12V rail with the result
that the set trips.

(7) Intermittent no picture or sound with the channel
display pulsing. This can occur with sets that incorporate
teletext. Remove the teletext panel to confirm that the
fault has cleared. If so the fault is due to misoperation of
the crystal oscillator on this panel. Replace all associated
components - the crystal, transistor, capacitors, etc.
Then recheck. If the fault is still present suspect the
DPU2540 chip.
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Teletopics

THE BROADCASTING BILL

The government’s Broadcasting Bill was published on
December 7th. Its main purposes are to alter the method
of awarding the ITV franchises and set up a fifth national
TV channel covering seventy per cent of the UK, three
national commercial radio networks and several hundred
local and communal radio stations. It will enable TV
broadcasting companies to be taken over, though only
with the agreement of the Independent Television
Commission, successor to the IBA. David Mellor, Home
Office minister responsible for broadcasting, has said
that the government does not regard the bill in its
present form as final, and expects it to be amended. “It is
the best fist the draughtsmen could make of it” he said in
introducing the Bill, “we are certainly willing to listen.”
The aim is to increase competition and widen the choice
of channels. Criticism so far relates mainly to the
proposed method of awarding the ITV franchises - to
the highest bidder after an initial assessement of appli-
cants. Commenting on the Bill, George Russell, chair-
man of the IBA/ITC, said “I am encouraged that the
government has taken account of the constructive
comments and suggestions made over the past year since
the publication of the White Paper. An initial look at the
Bill shows that these have been carefully considered and
that a significant number have been incorporated.
Further debate and clarification are needed on a number
of matters, including the franchise process, ownership
and the structure of Channel Four.”

SATELLITE TV SLOW DOWN

According to the Financial Times’ Satellite Monitor,
satellite TV installations plummeted in November to
only 35,000, after a record 122,000 in October and
72,000 in September. The figures are produced by
Continental Research whose chairman John Clements
suggested that heavy advertising of Sky Television in
September and October might have brought forward
installations that would otherwise have been made later
in the year while BSB’s advertising in November could
have resulted in many viewers delaying a decision.
Continental concludes that the market has become very
volatile.

Publisher Robert Maxwell is negotiating with Alan
Bond to purchase his 36 per cent stake in BSB. Some
uncertainty has been introduced by the Broadcasting Bill
which would limit Robert Maxwell, as a newspaper
publisher, to a stake of no more than 20 per cent. BSB
has sought from its backers an urgent injection of a
further £150m, part of a final funding operation that’s
eventually expected to raise an additional £700m for the
project. Now that the problems with the receiver
decoding/unscrambling chips have apparently been over-
come, it’s hoped that BSB will be able to start broadcast-
ing in early April.

BUSINESS NEWS

Kingfisher, the ex-Woolworths group which owns Com-

et, has launched a takeover bid worth £568m for the

Dixons group. The bid values Dixons’ shares at 120p.
Paul Spring Electronics is to become a division of
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Ferguson, trading under the name Telefunken. This
clears up an anomaly following Ferguson’s takeover by
Thomson, which owns Telefunken. Granada has sold its
brown goods servicing division Serviscope to Computec
of Doncaster. Beon Corporation, a Hong Kong based
company, has bought Hinari’s consumer electronics
manufacturing operation: Beon plans to ‘assemble TV
sets at the Cumbernauld plant.

According to the latest BREMA figures CTV exports
at £194-2m exceeded imports by £41-1m during the first
nine months of 1989 while the trade deficit in VCRs was
cut by more than half to £31m. The slow-down in
consumer spending resulted in CTV deliveries to the
trade falling by 27 per cent in the third quarter.

SERVICING SLUMP

Graham Knight, writing in Electrical and Radio Trading,
mentions a survey of 150 dealers carried out recently by
Colour Engineering Services of Davyhulm, Manchester
into whether chargeable servicing had increased or
decreased in comparison with the previous year. Thir-
teen per cent reported an increase, 20 per cent said that
the service load was about the same while 67 per cent
said that their income from servicing had fallen.

When times are hard, the servicing industry has
traditionally fared relatively well. People tend to get
their equipment repaired rather than replace it. Not this
time it seems. The cost of spares and the time required to
diagnose and repair faults, compared with the low cost at
present of new equipment, appears to have altered the
econommic equation. Let’s hope, as forecast in various
quarters, that the price of new equipment soon rises to a
more realistic level. Spares companies and those selling
second-hand equipment have also reported poor trading
conditions.

NEW FROM FERGUSON

Ferguson’s latest CTV chassis, the TX98, has been
designed as a successor to the TX99. It’s a single-board
(two with the c.r.t. base panel) chassis which for the first
time incorporates, without extra plug-in boards, remote
control, Fastext and scart socket inputs/outputs. Fea-
tures of the chassis include: frequency-synthesis tuning;
49-programme,  100-channel = memory;  on-screen
graphics plus LED display; a scart socket for audio
input/output, video input/output and RGB inputs; auto-
matic switching to standby after ten minutes with no
signal; snooze facility that puts the receiver into standby
after half an hour; quick view recall of last programme.
It’s able to drive all current types of 90° tubes.

Ferguson has introduced its first 33in. set, Model
78M5. This high-specification model has a suggested
retail price of around £1,300. Features include 40
programme tuning, an interactive menu control system
with on-screen graphics, and Nicam stereo sound.

IN BRIEF

CCTV News has been launched as a monthly newsletter
to give practical help and information on all aspects of
closed-circuit TV. There’s an introductory offer at
£69-50 for a full year. For further details apply to CCTV
News, 33 Duke Street, Kington, Herts HRS 3BL . . .
The 1990 catalogue is now available from ElectroValue,
28 St. Judes Road, Englefield Green, Egham, Surrey
TW20 OHB (0784 33603/35353) . . . Astra has set up a
UK office at High Wycombe, telephone no. 0494 452
791.
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MANOR SUPPLIES

MKYV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR. .

essveoeVascsvsces K 1

TEST
DEMONSTRATIONS
AT 172
WEST END LANE

ST 8ARS

)

siessesecsnals

Qepogrgeses

eesnssecsessscce

% 40 different patterns and variations.

% 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, standard parts. Only 2 adjustments.

No special test equipment required.

Mains operated with stabilised power supply.

% All kits fully guaranteed with back-up service.

Y Also available with VHF Modulator.

* %

Price of Kit £75.00

Case (10"x6"x2V4") app. £8.60

Optional Sound Module (6MHz or 5.5MHz) £3.90

Built & Tested in Case including Sound Module  £115.00
Post/Packing £3.00

Add VAT 15% TO ALL PRICES

PAL COLOUR BAR GENERATOR (Mk4)

% Output at UHF, applied to receiver aerial socket.
Y 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. on colour bar P.C.B.
% Backup service available.

PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£35.00. CASE £8.60. BATT HOLDERS £4.20.

MAINS SUPPLY KIT £5.80 ADD
(Combined P&P £3.00). 1o

VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £6.80.
EASILY ADAPTED FOR VIDEO OUTPUT & C.C.T.V.

KITS & PROJECTS

SAW IF AND TUNER UNIT complete and tested for video & audio outputs
£28.50 p.p. £1.80.

PAL DECODER KIT (Video to RGB) for Monitors £27.00 p.p. £1.00.
PAL ENCODER KIT (RGB to Video) £18.50 p.p. £1.30.

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. £13.50 p.p. 80p. (Alum. Case £3.20 pp. £1.40)
ADDITIONAL GREY SCALE Kit £2.90 p.p. 45p.

UHF SIGNAL STRENGTH METER KIT £30.00 Alum. Case £3.20. De
Luxe Casc £8.60 (Built & Tested £48.00) p.p. £2.50.

CRT TESTER & REACTIVATOR KIT For Colour & Mono compiete with
Case, Panel Meter Indicator — can be adapted for latest CRTs £35.00 p.p.
£3.00.

TV SERVICE SPARES

SPECIAL OFFER

VIDEO TO VIDEO dubbing mono/stereo kit, including Phono, BNC, DIN, Scart
plugs £9.80 p.p. £1.50.

PHILIPS SPARES
G8 PANELS (Tested) Power £12.50, Scan £15.00, Signals £15.00 p.p. £2.50.
KT3, K30 PANELS, tested. exchange, sound, power, bridge rect, frame, RGB
£7.50 each. Decoder (Non-text) £10.00 p.p. £1.50.
G11 PANELS (tested), frame, IF, decoder £12.50 each. p.p. £2.00. Scan £15.00
p-p. £2.80. Power tested exchange £18.00 p.p. £2.80.
G11 PANELS EX-RENTAL (untested) Scan, Frame, Decoder £2.50 p.p. £2.00.
G11 IF PANEL (new) less Tuner £2.50 p.p. £1.30.
G9 POWER SUPPLY UNIT £5.00 p.p. £2.30.
MANUALS p.p. 80p, K35, 2A, 2B, CP90 £3.50. KT3 £4.50, CTX-E, CTX-S, CF1
£1.50. KT4, K40, 3A £4.50 p.p. £2.50.

THORN/FERGUSON SPARES
8000, 8500, 8800, 9800 PANELS tested, exchange. £8.80, Frame,
Decoder £10.00 p.p. £2.30.
9000 Series IF/Decoder tested £10.00, Line/Power £20.00, Frame £18.00 p.p. £2.80.
9500/9600 Line Scan £25.00, Power £20.00 p.p. £2.80.
TX9 RFI Choke L64 £3.50 p.p. 80p.
TX9/TX10 Facia, control panel incl. infra-red receiver £5.00 p.p. £2.00
TX10 Focus control £8.50 p.p. £1.00.
TX9/TX10 Saw filter IF panel £5.00 p.p. 80p.
TX9 Ultrasonic remote control panel £7.50 p.p. £2.50.
TX9/10 Remote & tuning 1508A (incl. SAAS5012) £2.50 p.p. £1.80.
TX9/10 Remote & tuning 1536 (incl. SAAS012, SL471) £3.50 p.p. £1.80.
TX Sweep Tune 159G (incl. UAA1008 + BATT.) £3.50 p.p. £1.80.
TX10 Stereo Audio Board £3.50 p.p. £1.80.
TX90 20" Chassis. Brand new (untested) £25.00 p.p. £2.80.
TX%0 Mains TX £18.60 p.p. £2.80.
TX90/TX100 Chassis complete & boxed (untested) £20.00 p.p. £2.80.

IC SELECTION
LAT7800 £1.80 SL1432 £1.20 TDAI082 £3.80 TDA2595 £4.80 TDA3G6S! £2.90
LA7801 £3.50 SN762260N £1.80 TDAI170 £2.20 TDA2600 £7.50 TDA3652 £3.20
M293B1 £5.80 SN76705 £9.80 TDAIS0 £2.20 TDA2611A £1.90 TDA3653A £5.90
MCI3002P £5.80 STKS325  £6.80 TpAjl0z £2.20 TDA2640  £3.20 TpDA36SIB  £3.20

ML237 D80 STKIR 680 1pag g TOABSA £1.20 pasics g5
Mz 680 STKM7L 650 1068 g£3.20 TDA2654 570 1,000 g0
o T80 STKSHL - B8 010 gy gy TDASS 8680 Lp0 g
SAALD24  £5.80 STK7308  £10.80 B0 DA £320 -

SAAIRZS  £5.80 STK7348  fl0.80 1OAIT0 8320 gpyn0e)  gyg TDAMA  £6.80
SAAII24  £3.50 STR441 cr.80 TDAIBI0  $680 Tpase) gygp TDA400  £5.80
SAAI250  £3.80 STR450 £6.80 TDAI9R  £280 Tpa27so  g3.50 TDA4SOL  £6.80
SAAIZSI  £6.80 STR45I 580 TDAISO  £320 TpA3IS0 420 TDA4S2A £13.50

SAA3N7 £5.80 STR409A £8.80 TDAI9S0  £3.50 TDA3WO  £6.80 TDA4503  £5.8¢
SAAS000 £2.80 STR4090S £10.50 TDAZIS0  £3.20 TDA3301 £6.80 TDA4505  £6.8G
SAASDI0  £5.80 STR421! £.80 TDA22%0  £2.80 TDA33N  £3.50 TDA460  £2.8¢
SAASOL2 £5.80 STRS50103  £8.80 TDA2510  £6.80 TDA3500  £6.80 TDA460! £2.8¢
SAAS020 £5.80 STRS54041  £6.80 TDA2522  £3.80 TDA3SI0 £9.80 TDA4I0  £6.80
SAAS030 £5.80 STR6020 £5.80 TDA2548  £5.80 TDA3S40  £2.50 TDASSI0  £5.8¢
SAAS050  £6.80 TBAI20 £1.20 TDA2576A £3.80 TDA3541 £3.50 TDASIS0  £6.8¢
SAB3035 £7.50 TBA750 £2.20 TDA2577  £4.80 TDA3S60  £4.80 TDASI%  £3.8
SAB3037  £15.80 TBA920 £2.20 TDA2S77A £4.80 TDA3S61A £5.80 TDA9403  £3.8¢
SAF1032 £4.50 TBA9S0 £2.20 TDA2578  £3.80 TDA3562A £5.80 TDA9503  £3.8#
SAF1039 £2.20 TCA270 £1.80 TDA2579  £3.80 TDA3565 £3.80 TDA9513 £4.8e
SL470/471  £2.80 TCASD0 £5.30 TDA2581 £2.20 TDA3S66  £5.80 TEAI1009 £2.24
SL486 £3.20 TDAIO3ST £2.40 TDA2582  £2.80 TDA357! £4.80 TEAI014 £.54
SLA%0 £2.80 TDAI037 £1.90 TDA2593  £2.80 TDA3S76  £5.80 TEA20IBA £2.29
SL1430 £1.80 TDAI044  £290 TDA25%4  £3.80 TDA3GS)  £5.80

ICpp50p

VARICAP TUNERS: Grundig 8630 series £5.00 p.p. £1.00. U321, U322/
U341/NSF204, ELC1043 (equiv), SC4, VHF NSF203 £7.80 p.p. £1.80. UHF/VHF
UV4l1 £10.80, U343 £10.80 p.p. £1.00.

LINE OUTPUT TRANSFORMERS

SONYKVIBB2 ..o £34.50  R.B.M.T20.T22Bobbin .......... ..£5.60

SONY KV2092/2096 .................. £34.50  DECCA Bradford (state Mod No) ... £8.80

FERG., HMV, MARCONI, ULTRA DECCA100.80........................ . £8.80

1590, 1591, 1612, 1613, 1712. £4.80 FIDELITY ZX2000, 3000 (Not 22") £15.5)

FFRGUSON3787(Normende) ..... £980  GEC2l10series ....................... £10.6D

THORN 1600, 1615, 1690, 1691, 1790 £9.00 ITTCVC5t09.CVC20.................£9.8)

THORN 30003500 SCAN, EHT _.._..£6.90 l’l'l'CVCﬁ CVC30series ............. £8.8D

- IFTTCVCAS ... s £9.80

l’l'l'CVClZ(X)/lZUl . o E12.50

I’YE725(90°)731 to741. e £9.20

PHILIPS G T £8.80

PHlL[PbG‘) e ... £12.80

PHILIPSKT3 . . .. ... £9.80

.80 PHILIPS K30,K35....... o £22.50

£2.80 PHILIPSCTX-ES .................... £22.50

£5.00 PHILIPS KT4/K40.............. .. £22.90

: . £1.00 PHILIPS2A ... £26.80

PYE 691-7 chassis lype only .£5.00 PHILIPSCFI1 ... g ... £32.80
RBM.T20,T22 .. ... £9.80

LOPT’s p.p. £l.50

TRIPLERS: THORN 9000 £8.80 p.p. £1.50.

UNIVERSAL (best quality) £7.80 p.p. £1.50.

CONTINENTAL TVK & BG RANGE (quote exact no.) replacements £13.80
DECCA/TATUNG £7.80 p.p. £1.50.

6-:3V CRT Boost Transformers for Colour & Mono £5.90 p.p. £1.40.

455 CRYSTALS for Remote Control Handsets. 4 for £1.00 p.p. SOp.

VHF to UHF Converters £26.50 p.p. £2.50.

CALLERS WELCOME AT SHOP PREMISES
THOUSANDS OF ADDITIONAL ITEMS, ENQUIRIES INVITED
LARGE SELECTION TESTED COLOUR PANELS POPULAR MODELS

= Telephone 01-794 8751, 794 7346

MANOR SUPPLIES

172 WEST END LANE, LONDON, NW6 1SD
PLEASE ADD VAT 15% TO ALL PRICES INCL P+P
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UNIVERSAL TRIPLER. NEW TYPE.. PHILIPS HIGH GRADE VHS 180 TAPE £2.50
VIDEO LEADS .. : PHILIPS TAPES
AMSTRAD Line O.P. . £1.00 HILIPS
BU20BA :oimuvesvrinns ussons o siivmns vgsnns s oos s npsnmsanmuppus ses Hrsesssss sspvwes 85p or 20 for £12.50 V200 £6
VIDEQ LAMPS, Long Lead £6.50
HITACHI & GEC FRAME, Thick Fiim z szca;ﬂo g
FIDELITY SPLIT DIODE FCCZZ]SAE £20 FCC2(HSBE -
K30 FRONTPANEL TEL-TEXTYPE .....ccccovvvveennn
NEW G11 LINE OP PANEL..... THORN TX85 CHASSIS £15
PHILIPS YEARS AHEAD Late TX100 Thorn Hand Set Pads Mixed Fast-Text and Non-Text
THE CREDIT CARD CALCULATOR Solar Powered . £1 each or 5 for £4
NEW PHILIPS SBC 1833 Solar & Battery Powered Calculator .
THORNPANEL TX9 REC & REMOTE PANELS with Mains Trans gsop | TX100 Manuals £1 each
TX10 REC & REMOTE PANELS with Mains Trans £5.00
L2 e A | bC and AC and Resistance P kAUTmoj ;}I{TNGE £12.00
TX10 TUBE BASE ON PANEL £.00 and AC and Resistance Pocket ilips -
TX IEis, b smmonmt s s o . v £2.00 .
'THORN PANEL No. 515-353, 548.02, 564.01, 509/102, 515/173, 508/161 g5.00 | G118 Touch Bution with Lamps, Non-remote £18.00
THORN TXSTEREQSOUND O.P. PANEL (1.C. TAT227P). £1.00 | ppips New Hand Set Digital RC5991 fit all Text Sets after G11 £12.50
THORN VIDEO AERIAL AMP 01 M4-597-001 £6.00
KT3-K30-K4-K4) CTX ETC Mains Switch 75p each SBC3IS £7.00 CVC 40 Cabinets N £10.00 TV AERIAL/VIDEO
G8 LOPTS PHILIPS £6.00 SBCII4) gsoo | NEWIN— ITT BOXES Post 8500 | Combiner Switch and Sockets
G11 LOPTS £3.00 e LINE TRANSFORMER Philips TX 12 and 14" Portable £12.00 | Lead sop
PHILIPS DESK TYPE Dual Power Calculator SBC1704 WANDER PHONES Key Pad and Hand Set. No Case. £1.00
£7.00 Philips SBC3050 Stereo Condenser Electne - -
AlFOCUSTEON) oo Microphone €100 | PHILIPS UNIVERSAL BATTERY TESTER SBC 1695 ES00K || 1o N RECEIVER: PANEL
4.7 KT3 W/W 10 for £1.00 Philips SBCY40 Mono Uni Directional THORN 8500 LOPT £2.00 564/314
FOCUS POT 11DK TPAG06 £2.00 Condenser Microphone £9. NEW GEC 2110 LOPT £2.00 3‘2;"32;]
KT Te IS pancls with 1.Cs (SAANZIPSABXNY oy Memoebone Pl Bymamic £ | DX-TUNER VHF-UHF SEND FOR DATA w | saasz  £6
Howszy B X TUNER 75P_ | HCF4556BE
‘&"ﬁﬁﬁm"é‘wﬁﬁnﬁgﬂj‘ CradjiofGiRushiButicnUnit ﬁ;‘gg TX100 FRONT GEC 20AX POWER SUPPLY Mark 2 tow | MClsP
tCl )
K35 A ea;lnnsl Svovclkel ra‘:ui Plug in Lead to Tuner £1. ‘5 PANEL £5 THORN 9000 4.7m 00V e
KT3-K30 Shider Pots 4.7ku 20p each WITH REMOTE ST ERV AT e 5l
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Interference Problems

Roger Bunney

Those who are interested in DX-TV reception, involving
elusive signals that are often at noise level, are all too
aware of the problem of r.f. interference. As more and
more equipment capable of producing interference is
installed the problem has got steadily worse. Many
notch, bandstop and bandpass filters have been descri-
bed in these pages over the years, along with various
electrical interference suppression circuits. I recall that
we even published a long constructional article on an
active phasing system to clear up co-channel interfer-
ence, making possible a 45dB improvement in the
wanted signal.

Perhaps I have been unluckier than most enthusiasts.
Living at a town centre location adjacent to a brewery
distribution depot, I've experienced the full range of
possibilities including interference from industrial and
domestic computer installations, fork-lift trucks, heating
systems, water pumps, modern digital telephones, cord-
less phones, baby alarms, CB equipment, overheating
electric shaver wall outlet isolating transformers, medi-
cal equipment, thermostats and 50MHz amateur radio
equipment, not to mention research communications
within Band I at Plessey Roke Manor and also occasio-
nal Band I activity at Middle Wallop airfield (army
helicopter base). Some of these problems were sorted
out easily. Others proved more difficult, and on at least
one occasion legal pressure was required to reduce VDU
radiation.

Interference is of course best sorted out at the
originating source, before it starts to radiate. We often
find however that the source of the problem cannot be
traced, or that the owners of the offending equipment
are less than helpful. This means that we have to resort
to remedial action at the receiving site, something that’s
far less effective.

A contact recently told me how he’d successfully
managed to suppress interference from a toublesome
computer system at home. Since this is a common
problem, due to poorly constructed/designed computer
equipment, I sought further information and in due
course ended up at AKD, Unit 5, Parsons Green Estate,
Boulton Road, Stevenage, Herts SG1 4QG (telephone
0438 351 71). I'd been unaware of their extensive range
of aerial filter systems, covering from Band I through to
the u.h.f. bands, and their helpful leaflets on interfer-
ence location and suppression.

Of particular interest are their clamp-on r.f. chokes
(see Fig. 1) which can be used with computer wiring
systems amongst other things. Fig. 2 shows suggested
suppression points in a computer system. These chokes
provide a considerable improvement. They consist of
rectangular-limbed U cores around which the cables to
and from the offending hardware can be wound, thus
providing a high impedance to r.f. current flow in the
cable harness. In most cable harnesses that radiate
interference - the cables concerned are those that
interconnect the various user items, i.e. the keyboard,
VDU, disc drive, printer etc. — the current flow tends to
be one way. An unbalanced current of this type doesn’t
cancel and consequently radiates easily. Peak switching
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currents, which are common with computer displays and
associated hardware, can be transmitted over a wide r.f.
spectrum — and over wide distances.

Ferrite cores have traditionally been used to provide
such filtering. When correctly used they are very
effective. Adding them to an existing installation can be
a problem however as this involves the removal of plugs
etc. so that the harness can be threaded around the core.
ADK’s chokes overcome this problem since the cables
can be wound round the U section or sections while they
are still connected to the equipment, with the plugs
attached. Once the required number of turns has been
completed, the bridging U-section return is clamped on.
Simple and efficient. The filters can be used with all
computer equipment, mains leads, audio wiring, indust-
rial control and related test equipment, feeds to domes-
tic kitchen equipment (washers, fridges, etc.) — in fact
wherever a connecting cable could cause radiation.
Attenuation figures exceeding 20dB can be achieved.
Fig. 3 shows some possible applications.

Depending on the application, a single ferrite toroid
with several turns or several toroids with larger turns
may be better. Extended r.f. filtering, especially with

(dr

Fig. 1: Clamp-on r.f. chokes available from AKD. (a) A
number of ferrite pairs can be assembled over a round
cable of up to 9-9mm diameter or in a u-folded ribbon cable
of up to 45mm width: the clamps can be joined together
with the double-sided adhesive pads supplied. (b) With
cables that are flexible but of such size that only a few turms
can be encircled additional clamps can be used to obtzin
the required inductance. (c) With smaller cables an ade-
quate single-layer multiturn winding can be obtained with a
single clamp choke. (d) For wider bandwidth with cables of
dmm diameter or less use this low-capacitance
“supertoroid” winding arrangement.
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Fig. 2: Suggested suppression choke positions in a com-
puter system. It's not often feasible to fit a choke to the
keyboard link but this can be helpful.
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Fig. 3: Suggested uses of chokes (a) with a domestic
appliance, e.g. a washing machine, (b) with a TV receiver
and (c) with a CB/amateur transceiver or taxi/PMR base.
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thin cable, can be achieved by using double winding on a
toroid. The AKD literature provides guidance on use.
The company has a large range of filtering equipment at
reasonable prices for the telecommunications industry,
radio/TV applications and the amateur radio field.
Aerial Techniques (11 Kent Road, Parkstone, Poole,
Dorset BH12 2EH) act as a retail outlet, but queries on
the range, uses etc. should be sent to AKD direct (see
address earlier). Enclose a stamped, addressed envelo-
pe.
Pat Hawker’s Technical Topics column in the August
1988 issue of the RSGB’s publication Radio Communi-

cation provided information on interference from British
Telecom telephone units. I recall some years ago an
Ambassador phone that radiated interference over
several hundred yards, at a frequency within the two-
metre amateur band. It seems that the problem was
caused by lengths of stripline on the phone’s internal
PCB. Later models didn’t have the problem.

We are always interested in any interference prob-
lems. Let us know of any interference difficulties you
may encounter, and particularly of any techniques you
may have used to provide successful suppression so that
we can pass these on for the benefit of others.

CD Player Casebook

Technics SL-P350

This' machine came to us from another dealer, the
symptom being no play. The display came up at switch
on but the disc didn't rotate. Checks around the power
supply showed that everything was in order here.

On removing the main PCB it was evident that several
chips had already been changed. IC301 (84 pins) which
controls the EFM decoding, error correction and turn-
table servo, 1C401 (64 pins) the system control micro-
computer and various others had been replaced, with the
odd blob of solder here and there chucked in for good
measure.

After cleaning up the PCB 1 resoldered several of
IC301’s pins that were obviously shorting across to one
another. The fault symptom remained the same howev-
er, no turntable rotation. The question was do we carry
on or send it back? As the boss (who controls the
pennies) wasn’t around at the time I decided to carry on.

Considering the nature of the problem, I got to the
bottom of it rather quickly. With the “no light, no spin”
rule of thumb in the back of my mind I checked the laser
emission with a power meter. There was laser emission
and plenty of it. When checking with a laser power meter
you usually get about five-seven seconds of light during
which to make checks before the system control shuts
the laser off because focus hasn’t been achieved. I got
about five minutes of light emission — it wouldn’t shut
down!

Checks were next made around the auto power
control circuit and the associated AN8370S optical servo
chip IC101. Nothing here made any sense at all, the d.c.
voltages being way out. A new chip was ordered
therefore. When this was fitted the problem had been
cured and the machine ran up, but with distorted sound.
This problem was due to more poor connections around
IC301. This time I resoldered it fully, after which the
machine performed perfectly. M.L.

JVC XLE300

Intermittent track skipping and TOC reading with this
new machine turned out to be due to a faulty laser
assembly. A new one was supplied free of charge by
JVC. M.L.

Technics SL-P10

A customer brought in this big, heavy early machine and
wanted it repaired for under £30. Our receptionist gave a
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little cough when the customer said this and duly noted
the details. Intermittent play was the reported fault:
sometimes the disc wouldn’t rotate.

On test we found that the machine played fine for a
short while but when another disc was inserted the
turntable wouldn’t rotate at all. A quick examination
revealed a tight spot in the turntable motor. Out came
the manual to obtain the part number for a replacement
turntable motor. It seems however that you have to
order the complete assembly with laser! We had to
advise the customer that he could buy a new machine for
less than the cost of repairing his old one. M.L.

Denon DCD300

This machine came in for a new loading belt to cure no
TOC readout. A belt was fitted, the lens was cleaned
and the machine was returned to the customer.

Two weeks later it was back again for skipping and
jumping. This time we got the book of words out and set
it up. Much better we thought — even played our much
abused and scratched Philips SA test disc. We ran it for a
day or two then once more returned it.

A few weeks later it was back again, still skipping and
jumping. A look at the r.f. waveform suggested that
something was fundamentally wrong. The waveform was
very poor and distorted and this time the machine
wouldn’t set up. We installed the laser assembly from a
scrap machine we keep in the workshop for spares. This
laser produced excellent results and after setting the
machine up again the r.f. waveform display was perfect.

All we've got to do now is to explain to the customer
that it didn’t just need a loading belt, it also needed a
new laser assembly. Are there any good PR men out
there?! M.L.

Marantz CD45

The complaint with this Philips-based machine was
intermittent failure to play. When it did play everything
was fine, but occasionally at TOC readout a scraping
noise could be heard from within the machine and
noughts would appear on the screen.

When 1 first had this fault on one of these machines
some months ago the fault-finding was a bit laborious.
The problem is usually caused by a faulty laser assembly
however. Changing it cured the trouble in this particular
machine.
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Philips usually supply the complete unit for around
£40 plus VAT, including the laser and servo board.
When you've accumulated a few old ones you can
interchange boards and lasers to establish where the
fault lies, which in the long run is cost saving since you
can use one unit to repair two machines! M.L.

Pioneer PD-X99

Intermittent failure to play was the complaint with this
machine — it wasn’t confined to specific discs. With the
top cover removed you could see that the optical
assembly hunted at TOC readout. The machine would
then go into the stop mode. This is a multiplay machine:
it’s easy to service the mechanical section of the optical
unit as this is on the top of the deck assembly rather than
underncath as with a conventional machine. When the
optical unit was removed a slight film was visible on the
lens. After cleaning this then relubricating the worm
gear the intermittent operation was cured. M.L.

Philips FCD463 Midi System

When either the stop or the open/close button was
pressed the CD player section of this midi system would
spin the disc at a phenomenally high speed, with no
brake action. Dry-joints were evident on the servo
control chip, which in this machine is on the decoder/
power supply panel. Careful resoldering in this area
restored normal results. M.L.

Sharp DX450

The fault report with this popular machine was “no
display”. Sure enough the player didn’t read the TOC,
hence no display. With the top cover removed you could
see that the disc didn’t rotate.

There are many causes of this type of fault, i.e. no
laser light, no focus, a faulty power supply or turntable
motor or, something that's very common, a faulty
microswitch indicating “disc loaded” to the microcom-
puter. In many machines fitting a new loading belt
provides a simple cure. This case was different however.
With the disc removed we found that the laser assembly
was half way along its track, not close to the turntable for
TOC reading. When we stripped the mechanism down
we found that the slider motor had seized solid. A tiny
drop of oil was applied to the top bearing and worked in.
This restored normal operation. M.L.

B and O CDX

When a disc was inserted and the lid was closed the disc
could be seen just to start to spin then stop, the display

Fig. 1 f(left): Radial motor
drive circuit used in the B
and O CDX player.

Fig. 2 (below): Adding a
small magnet in the Pio-
neer PD-X303 to assist with
playability problems.

Drive to
radial motor
— -

Spindle Bar magnet
o

=12vo
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showing the ? figure. On examination we saw that the
radial arm didn’t swing to the centre of the disc to try to
read the table of contents. The cause was loss of drive to
the motor. The reason for this was evident when we
looked at the servo PCB: there was a dry-joint on a
through-the-board earthing link, a problem these units
suffer from on the decoding board. When this particular
link goes open-circuit the earth connection for the radial
motor driver operational amplifier chip is lost. As you
can see from the relevant bit of circuit (Fig. 1), the i.c.’s
output pin is earthed, the two supply connections being
used as the outputs to drive the push-pull output
transistors. Remove the solder from the hole and insert a
single strand of wire through it. Bend the wire over at
each end and solder to the print on both sides. L.B.

Sony D-10 Discman

The problem was no results when the a.c. adaptor was
being used, also the batteries wouldn’t charge. We found
that R445, a chip resistor, had increased in value from
2:2Qto0 60Q. A.D.

Pioneer PD-X303

Playability problems, the machine being very sensitive to
mechanical vibration, especially on the clamper arm, are
the subject of a Pioneer modification/improvement. The
first step to take is to add two strips of felt rubber (part
numbers PEB-336 and PNM-054, large and small respec-
tively) to the clamper arm. The second and far mcre
effective step is to add a small magnet (PMF1001) as
shown in Fig. 2. Note that the diagram on the modifica-
tion sheet is incorrect — with the centre of the magnet
alongside the motor’s spindle the magnet would be
ineffective. Another recommended step is to fit modified
rubber floats to the mechanism, part numbers PEB-320
and PEB-321. You'll often find that the rubber strips
have been added in production. N.B.

B and O CDX

The following faults have occurred with several of these
machines. A completely dead unit is usually caused by
the ICP on the mains input panel being open-circuit. It’s
a 200mA Wickman fuse, part number 6600061,

For intermittent or permanent loss of one or both
channels, suspect breaks in the output lead, usually
around the exit from the cabinet. N.B.

Pioneer PD7050

There seemed to be no display with this stock machine,
though on close examination you could see slight
illumination at the bottom right-hand corner of the
digitron. The cause of the trouble was absence of the
—25V supply. We found that Q18 (2SA1048) and D1Z (a
5-1V zener diode) were short-circuit (3-5Q) all ways
round.

A point worth remembering with these machines is
that if you reassemble the mechanism and find that the
tray won’t close when the disc clamp is fitted it’s likely
that ball bearing 04 in the hole in the metal rack at the
rear left-hand side of the tray, underneath, has dropped
out.

Another weak area is the soldering of the output
phone sockets, while if these are handled heavily the
print can break. N.B.
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Simple Colour Pattern Generator

The colour-bar generators advertised in Television rep-
resent excellent value for money. Nevertheless the need
arose for a low-cost unit that could be quickly con-
structed on a breadboard. The design presented here is
no substitute for a professionally produced and field
proven one, while the method of construction is more
likely to give rise to problems. The unit produces very
good results however, is relatively cheap and is an ideal
basis for experimenting.

Optimum use is made of cheap TTL gates — a sort of
electronic Lego. There’s plenty of scope for variation in
this part of the design. Two more specialised chips, the
ZNA234 sync pulse/pattern generator and TEA1002
PAL colour encoder and video summer, are used. Both
are available from Grandata.

The circuit shown (Fig. 1) provides the following: a
red raster; a crosshatch pattern; colour bars; a blank
black raster; and sound. Two additional switches provide
selection of 75 per cent (IBA) or 95 per cent (BBC)
colour saturation and colour on/off. These two switches
operate with all patterns. Colour on/off is determined by
the presence or absence of the colour burst gate pulse.

Malcolm Burrell

The heart of the pattern generator is a 10MHz crystal
oscillator formed from two not gates (Gl and G2). Its
output pulses are fed to a simple divide-by-four circuit,
using a 74LS74 chip, whose 2:5MHz output pulses are
used to trigger the ZNA234 interlaced sync generator
chip IC3. This chip also has facilities to provide
crosshatch and dot outputs — the latter is not used in this
particular design.

The 2-5MHz pulses are also fed to IC4 (74LS393)
which contains two independent divide-by-sixteen coun-
ters. These are connected in cascade. The outputs at pins
9, 10 and 11 correspond to inverted green, red and blue
bars which, if used, would result in a “reversed” colour-
bar pattern in order of increasing luminance from left to
right on the screen. To preserve the normal convention,
these outputs are fed via not gates to the three-input and
gates G3, G4 and GS5. These provide outputs only when
Sla is in the colour-bar position.

The counters in IC4 are reset by inverted mixed sync
and inverted mixed blanking inputs from the ZNA234
chip (inversion is carried out by the two gates in the
feeds to pins 2 and 12 — note the use of a spare nand gate
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Fig. 1: The pattern generator circuit. 10MHz crystals are available from Maplin.

282

TELEVISION FEBRUARY 1990



with the inputs strapped together). IC3’s blanking
output is also fed to gates G6 and G7. G6 is connected to
Slc so that with a positive input a red raster is obtained.
SIb is similarly arranged to gate G7 to obtain a blanked
crosshatch. If preferred, the dot pattern from pin 12 of
the ZNA234 chip could be connected to G7 instead.

The outputs from the gates so far mentioned are
combined in the four or gates G8-G11 which consist of a
single 74LS32 chip. Note that the fourth position of all
sections of the rotary switch Sl is connected to chassis
to produce a black-level raster.

The TEA1002 provides accurate colour rendition. It
carries out all the processing/encoding required, with
TTL inputs. It must have a stable 12V supply. Mixed
sync, inverted blanking, 7-8kHz (PAL switching) and
burst gate pulse inputs are required. The colour subcar-
rier is obtained from an internal 8-86MHz oscillator.

This chip has been used in its simplest configuration
since the optional chroma bandpass limiting (pin 11) is
not required. Pin 9 can be used to select either 75 per
cent or 95 per cent saturation: this is accomplished by S2
and G12. Almost any gate could be used here or
alternatively pin 9 can be earthed to give 75 per cent
bars.

The burst gate pulse input is obtained from the
7415123 dual-monostable IC5. R3 and C2 set the
position of the pulse within the back porch period while
R4 and C3 determine the pulse width. S3 enables the
burst gate pulse output to be disabled by earthing pin 10
of IC5, thus removing the colour.

The 7-8kHz pulses required to trigger the PAL switch
in the TEA1002 chip are obtained from half a 74LS74
dual D-type flip-flop (IC6) which is triggered by the
mixed sync output from pin 3 of the ZNA234 chip.

A UMI286 u.h.f. modulator was used since this is
available cheaply from several sources including Sendz
Components. Its Ch. 36 output includes a 6MHz sound
carrier which is modulated by a simple multivibrator
circuit consisting of two nand gates (IC8b/c). The tone
obtained is rather coarse since the signal is an imperfect
squarewave but is adequate.

The unit requires a stable 12V supply for the TEA1002
chip and a 5V supply for the rest of the circuit.
Decoupling capacitors (0-1uF) should be connected
across the supply pins of the 74LS393 and TEA1002
chips. Also provide a decoupler at the modulator’s
supply input to remove any stray pickup.

Battery operation is not recommended since the
consumption lies in the region of 250mA — the TEA1002
and ZNA234 chips are both quite “busy” and thirsty.

Testing

An oscilloscope used to monitor the output of the
TEA1002 chip shows a very satisfactory waveform. It’s
interesting to note the changes when the input to pin 9 is
altered. Treat the chip with some respect: it’s not
indestructible, and can partially fail giving symptoms
such as no colour, loss of colour sync, poor sync — or
simply no output — if abused by the over-enthusiastic
experimenter. If a video output is required it’s essential
to use an emitter-follower buffer stage.

The only adjustment needed is to the 8-86MHz
oscillator trimmer TCl. Feed the output to a good
receiver via an attenuator and adjust TC1 for locked
colour.

The UMI1286 modulator and 8-86MHz crystal are
available from Sendz Components.
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TV Fault Finding

Salora H and J Chassis

One of each type of set was brought in with the same
fault. They were both dead, but with symptoms we’d not
come across before. When the sets were switched on you
could hear a very faint whistle from the start-up circuit.
We found that the 28V supply (at RB554) was at only
about 3-4V. This suggested that the fault was on the
primary side of the Ipsalo circuit, since even with a short-
circuit across the 28V supply you should expect to hear a
loud whine from the combi-transformer due to the action
of the start-up circuit. When we set about checking the
components in the primary circuit we noticed a small
black mark on the lower side of the transformer’s
primary winding. On removing the transformer we
discovered that several turns on the winding had shorted
together: the winding’s d.c. resistance was about 1-3()
instead of 3(). New transformers in both sets restored
normal operation. LB.

Philips K40 Chassis

This is a cautionary tale about jumping to conclusions.
The fault report on the note said no sound or vision, but
of course the set worked fine and the soak bench was
full. A quick look around for dry-joints seemed to be an
appropriate course of action and sure enough one was
found on L5157. It would have removed the line drive.
After resoldering it 1 was just giving the set a final test
when luckily the phone rang. When I returned the line
oscillator had stopped — the TDA3576B chip was faulty.
Saved by the bell you might say! Needless to say after
that the set was given a full eight hour test before being
booked out. P.B.

Philips 2A Chassis

The problem with this set was intermittent loss of raster.
When the fault occurred the voltage at pin 7 of the
TDA3561 colour decoder chip (contrast control voltage)
fell to OV and a 60V peak-peak signal appeared at
R3493. C2496 at the earthy end of the e.h.t. supply was
going open-circuit intermittently. P.B.

Ferguson TX10 Chassis

For intermittent no raster or a dark picture, check the
first anode preset control. In the case I had the slider was
arcing to the ground pin. P.B.

Grundig CUC2401 Chassis

Early versions of this chassis used a BUS08D line output
transistor without the internal resistor between its base
and emitter — many replacement BUS08Ds do have this
resistor. To use a transistor with the internal resistor the
following changes have to be made to the base circuit:
change R521 from 100Q to 82(); add a BZX85C5V6
zener diode across R521, with its cathode to pin 1 of the
TDAS8I140 chip; and finally change R523 from 0-15Q to
0-12Q.

If the BUS08D is getting much too hot, check with a
scope that it’s being driven at line rate. According to the
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nice man at Grundig, when the TDAS8140 line drive
processor chip fails it can sometimes decide to drive the
BUS08D at twice the line rate — not something one
would normally expect!

For intermittent no sound or picture with this range of
sets, suspect the set-e.h.t. control, especially if it’s made
by Preh. P.B.

Philips NC3-CR Chassis

When this set was switched on the line timebase made a
motorboating noise for the first few seconds then a green
raster appeared. On removing the back I noticed that
C2483 was dry-jointed, but resoldering it had no effect.
With this capacitor out of circuit the voltage had risen,
damaging the 78M05 5V regulator which was giving out
6-8V. A new regulator brought the voltage back to
normal and cured the other problems as well. P.B.

Panasonic U4 Chassis

Intermittent tuning problems, with loss of the tuning
voltage and/or no search, were traced to the SAB3035
chip. I've had dry-joints cause this problem with both
these and certain Zanussi colour sets. S.L.

Astron/Etron EC142

We found that the line output transistor in this dead
colour portable was short-circuit. After replacing it we
powered the set via a variac. This revealed that there was
no power supply regulation — the 112V supply rose in
sympathy with the input voltage. Obvious really: the
chopper transistor was short-circuit, but using the variac
had enabled us to save the cost of another BU208A. We
fitted a new BU326A chopper transistor and again
wound the input up slowly. There was still no regulation
as the 22k() resistor in series with the set-h.t. potentio-
meter was open-circuit. S.L.

Matsui 21in Model

This set was rather poorly. The 4AT mains fuse had
blown, the STRS58041 power supply chip was short-
circuit, its 5-6(2, SW feed resistor was open-circuit and a
nearby 0-47Q), 1W resistor was also open-circuit. Thank-
fully the set worked after replacing these items, as we’'d
no manual.

As a postscript, I must add that the many STR/STK
type power supply/audio output chips have not disting-
uished themselves with respect to reliability. S.L.

Philips K35 Chassis

The trouble with this set was slow warm up: for the first
five-ten minutes the picture was dark, with a restricted
brightness control range. Checks at the relevant colour
decoder chip pins showed that there were normal
variations as the plus and minus buttons were operated.
A scope check then showed that during the fault
condition the video drive was very low: as the set
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warmed up, the drive increased. Thermal cycling of
components brought us to C583 (4-7uF, 250V) which
decouples the 115V supply to the RGB output stages.

S.

B and O 5102 (77XX Series)

The report with this set said that there was intermittent
negative vision. It would have been more appropriate to
say that intermittently there was a good picture. Not dry-
joints on the i.f. board edge connector this time, a
common problem with these sets. There were dry-joints
on every earthing lug inside the vision detectorcan. ~ N.B.

Sanyo CTP6144

This is not a set I know well — we sold very few of them.
Due to illness however all sorts of people were making
field calls and all manner of gear was coming into the
service department. The report on the card said some-
thing about the channel indicator flashing 88 or 99, and
the engineer had added that the raster became pear
shaped. The vital piece of missing information was that
the set went off, the reported symptoms being ancillary
ones. The cause of the trouble was evident as soon as the
back had been removed and the set had been upended —
there were dry-joints on all pins of the chopper transfor-
mer T301. N.B.

Grundig GSC100 Chassis

This 14in. set persistently blew the mains fuse for no
apparent reason. It was a difficult one to prove: we never
found any signs of an h.t. short-circuit to cause the fuse
blowing. On a damp day however I saw the e.h.t. from
the cap connector jump across to the degaussing coil. So
this was the cause of the persistent failure of the 3-15AT
fuse! H.MacM.

Sanyo CTP6143

The problem with this set was intermittent shut down
about ten minutes after switch on. This turned out to be
an easy one: there was arcing from the focus spark gap to
link J105 immediately beneath it. Examination of the
c.r.t. base panel revealed that it had been damaged at
some stage by over-zealous use of a soldering iron. A
replacement panel provided a complete cure. J.L.H.

Nikkai Baby 10

Loss of power with a Nikkai Baby 10 was traced to
failure of the protection components F402 and D402.
The cause had of course been reversed connections to
the battery. Make sure that the user understands the
importance of correct connection when you get this sort
of thing. J.L.H.

Rank T22 Chassis

This was an unusual fault to say the least. As described
by the customer, the fault was as follows. While he was
watching ITV the sound for no apparent reason died, to
be followed by the BBC-1 sound although the ITV
picture was still present. This was followed by various
noises, all of which sounded very unpleasant, then finally
the picture disappeared.
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I'm not sure whether a c.r.t. flashover was the cause,
but there was certainly some damage. The c.r.t.’s heater
supply was missing, and as the feed resistor on the tube
base was o.k. we had to replace the line output
transformer. The result was distorted sound but no e.h.t.
A check at the collector of the line output transistor
produced a reading of 5V, so the transistor was removed
and checked with the Avo. It was partially short-circuit,
from base-to-emitter, the reading being 80Q. After
fitting a new transistor we had a set that tripped. To cut a
long story short, the new transistor was also found to be
short-circuit though it gave the same readings on an Avo
8 as a known good one. Whatever next! Following this
the whole set had to be retuned and set up. M.J.A.

Ferguson TX10 Chassis

This set bounced back on us after only a short time and
severely upset our early morning coffee and toast break
while watching the delights of Anne Diamond and taking
a look at the latest porno mag left by our friendly
newsagent . . . As usual it was a different fault, though
along the same lines as the original one — dry-joints on
pins 11 and 18 of the chopper/e.h.t. transformer had
been speedily dealt with on the previous Saturday
morning. On this occasion however the sound and e.h.t.
disappeared intermittently, along with the tuning, pro-
ducing the usual rushing noise from the loudspeaker.

This time a hot soldering iron and plenty of solder on
the joints of the transformer failed miserably and every
attempt to provoke the fault also failed. So we hitched
an elderly Avo Minor to R666, which provides the 12V
feed to the RGB output stages, while attending to other
jobs. Shortly afterwards someone came in and breathed
on the set and the Avo’s needle dropped. I leapt over
with another meter to check the supply at source (pin 2
of IC621) and the picture and sound re-appeared.

No fault could be found once normal operation had
returned and the set continued to work happily all
afternoon. I began to suspect the 22V supply to 1C621
and for want of anything better to do monitored this with
the original meter. Shortly afterwards success! The
picture and sound disappeared but the 22V supply
remained intact. The joints around IC621 were then very
carefully checked. Using a large magnifying glass I
discovered a tiny hairline crack in the solder around pin
2. Once this connection had been stripped down,
scraped and resoldered no further trouble was experi-
enced.

Incidentally we’ve found that for occasional repeated
failure of the BU208B line output transistor TR831 the
use of mica washers back-to-back provides a solution,
assuming that no other cause for the demise of this
transistor can be found. M.A.

Cathay CTV3000

No results with no bias at the base of Q501 was traced to
R504 (150k€}) which was open-circuit. We weren't out of
the woods yet however since the set would intermittently
shut down and refuse to operate. It belongs to the
friendly greengrocer next door and as we always do
well there we made a determined effort. After a
thorough search we found a crack in the track from D301
to the line output transformer. A nice piece of tinned
wire put things right and we had additional celery that
weekend. M.A.
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Test Report: Topward Oscilloscopes

The market for service oscilloscopes is very competitive.
Topward, a Taiwanese company, is one of the half dozen
leading manufacturers in this field. It has a range of
keenly priced instruments whose particularly intriguing
feature is a triple-trace system. I selected a couple of
bench-type oscilloscopes for review and had them on the
bench in everyday service for three months.

Most of the tests were done on Model 7042, a 40MHz
triple-trace instrument with SmV basic sensitivity, a 10 X
8cm screen, a 12kV PDA tube, a delayed timebase and
an X-Y facility. It doesn’t have the component tester or
d.c. output facilities provided by Hameg and Crotech
machines, but offers every modern servicing facility as
an oscilloscope, with an attractive price.

Y Amplifiers

Pll start with the Y amplifiers. At 42MHz they were
3dB down, which is better than the specification. The
gain was within two per cent on most of the attenuator
settings, and looking at a squarewave I saw no nasty
habits or response inequalities between gain steps. The
front panel calibration output waveform at 1kHz/500mV
is useful for probe trimmer setting and gain checking. At
the rear of the machine there’s a Y output socket (BNC)
offering a 50mV/div buffered signal from the Y1 chan-
nel. This is useful for driving a frequency counter or
similar instrument.

The Y1 and Y2 amplifiers have a large output
capability and can produce an undistorted drive wave-
form well in excess of full screen height. The maximum
sensitivity at full bandwidth is SmV/cm, expandable to
ImV/cm at the expense of half the bandwidth. This is
similar to the Hameg range. I find that the loss of h.f.
response at high gain is not usually a handicap, though I
would like to see 1 or 2mV basic sensitivity in a scope. At
the other end of the scale the lowest Y gain control
setting gives you SV/cm, corresponding (with a 10:1
probe in use) to 50V/cm and a maximum input signal
(full screen deflection) of 400V peak-to-peak. This is
more than adequate for audio and VCR servicing, but is
rather restrictive when dealing with the line output
stages in TV sets and monitors, where peak voltages in

The Topward 20MHz Model 7021, available from Maplin.
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excess of 400V are regularly encountered — and need to
be measured! There are solutions. You can use a 100:1
probe, which is inconvenient, or turn back the vernier
gain control from its click-stop CAL position, though
this loss of calibration leaves you guessing about the
amplitude of the waveform you're measuring. Other
scopes have greater headroom in the Y department: the
Hameg types stop at 20V/cm, the Crotech ones at 10V/
cm.

There’s no delay line in the Y amplifier department,
so it’s not possible to display a sweep-trigger event. This
is seldom needed in everyday servicing however, and its
absence helps keep the cost of the instrument down.

What about that third trace? It doesn’t have a full-
blown Y amplifier like the two main vertical deflection
channels. Ch. 3 signals enter via the EXT SYNC socket
(BNC) on the front panel and pass through a relatively
narrowband channel with two fixed-gain settings
(100mV/div and 500mV/div). Ch. 3 is brought into
operation by a front panel mounted pushbutton, its
screen position being set by a rotary control on the rear
panel. With all three traces in use the beam chops or
alternates — depending on the CHOP/ALT switch setting
— between all three in sequence. As with all multitrace
scopes, the more traces you have in use the lesser the
brightness of each of them. This is important only at high
frequencies, with low duty-cycle displays and with low-
voltage monoaccelerator tubes — more about this later.

I found the third trace useful mainly for checking the
waveform selected for external sync: this can be done at
the touch of a button. Other occasional uses were for
looking at three lines of a data bus simultaneously and
for monitoring three test points at the same time when
soak testing equipment. This latter application can be
very helpful.

Timebase

The sweep speeds range from 0-Ssec/div to 200nsec/div
in twenty steps, which is an adequate range for the Y
bandwidth and display tube. There’s a vernier control
with click-stop CAL position and a times ten magnifica-
tion facility which gives a maximum sweep speed of
20nsec/div at the expense of brightness. The sweep
linearity is excellent.

This 40MHz model has a dual-timebase facility that
enables the main sweep to be delayed by a second
timebase (TIME B) in order to be able to select and
magnify a portion of the trace. This is a useful feature for
examining waveforms in modern equipment and works
very well here. The main sweep can be delayed by a
period which you can preset between 0-Smsec and
200nsec per division in twelve calibrated steps, with
continuous vernier control between. For presetting you
switch in an intensity-modulation system to give a trace
bright-up, then adjust the main sweep and delay periods
to highlight the section of the waveform you wish to
magnify. Selecting the delay mode then fills the screen
with the segment chosen.

The bright-up was not very prominent in the review
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model, but winding up the B-INT preset control on the
front panel made it easier to see. The delay is an
analogue one, but I was very impressed with its
performance. Jitter is normally a problem with these
delay systems, and a cruel test is to delay a single TV line
for almost a field period then examine it. Thus set up the
trace was rock steady and usable even with ten times
magnification. An excellent performance, very little
different from that of pulse-counting delay systems
which are less versatile.

Triggering

To be able to use these delaying and magnifying tricks
you have to have a good trigger selection. The one
incorporated here worked very well for me, rigidly
locking to any selected polarity or level of the Y signal so
long as the trace was more than lcm high. The sources
that can be selected are Y1, Y2, mains (LINE), external
and external via a divide-by-five attenuator. Whichever
trigger source is selected can be a.c. or d.c. coupled, low-
pass filtered or passed through a TV sync separator stage
where line or field outputs are selected according to the
setting of the main sweep speed. A single knob selects
the trigger level and polarity, and I found it very easy to
get a grip on almost any signal being displayed, giving a
stable and jitter-free display. I even managed to lock
steadily to a satellite TV video waveform with inverted
line sync!

There’s also a hold-off control to help with triggering
from complex signals and aperiodic pulse waveforms. In
addition a one-shot facility is provided, with reset button
and indicator.

My only criticism of this section is that the external
sync BNC socket is slap bang in the middle of the control
panel so that the plug and lead make seeing and
operating the controls more difficult.

Display

It’s in the display section that a wideband scope stands
out best. It has to have a high-voltage (in this case 12kV)

Table 1: Abridged specification, Model 7042.

Operating modes: Ch. 1, ch. 2, dual, triple with ch. 3. Sum/
difference ch. 1 = ch. 2. X-Y operation. Alternate/chop
switching.

Y amplifiers: A.C. or d.c. coupled, response d.c. to 40MHz
(—3dB point). 5mV to 5V per division in 10 steps with
vernier control. Five times magnification at d.c. to 20MHz.
Y1 output facility. Ch. 3 100mV or 500mV per division.
Timebase: 200nsec/division to 0-5sec/division in 2Q steps
with vernier control and times ten magnification. Sweep
delay 200nsec to 0-5msec/division.

Trigger: Auto/normal/one shot from Y1, Y2, external, line.
A.C., d.c., LPF, TV sync. Polarity +. Holdoff variable to four
times.

X deflection: 5mV to 5V/division, bandwidth 2MHz at the
—3dB point.

Z modulation: 3V peak-to-peak, d.c. — 5SMHz.

Display: 10 X 8cm screen, 12kV e.h.t,, flat face, internal
graticule with screen illumination.

Power input: 115-250V, 50/60Hz, 40VA.

Accessories supplied: User's manual, mains cord.

Optional accessories: Attenuator and switched probss.
General: Weight 9kg, size 165mm high, 314mm wide,
425mm deep. Colour cream/grey. Carrying handle and
foldaway prop/stand.
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PDA type tube, giving a good brightness reserve and
sharp focus. The Matsushita tube used in this model
worked better than those fitted in any of the comparable
scopes I’ve seen. Once set, the focus remained correct at
all levels up to full brightness, where the trace was pin-
sharp.

With a single TV line being displayed the trace duty
cycle is 625:1. The brightness is reduced by the same
factor. Even with this display the tube provided a well-
focused image that was bright enough to be seen in a
well-lit room. The c.r.t. has an integral graticule, so
there’s no parallax error. Very good. The e.h.t. regula-
tion is also good, with no perceptible blooming through-
out the brightness range.

Screen illumination is controlled by a front panel
mounted fader, and this highlights the graticule. It’s very
difficult to do this well when the lines are printed on the
inside of a c.r.t.’s screen, and this one has a rather
diffused and uneven illumination.

Summary, Model 7042

I didn’t like the user manual. It covers the whole
model range of seven instruments and is thus full of ifs,
buts and conditionals. It doesn’t include a circuit
diagram, alignment instructions or parts lists, though I'm
assured by the importers that they can obtain parts and
will be able to carry out repairs throughout the instru-
ment’s life. A look inside was reassuring. The power
supply is based on a big, cool mains transformer, and in
general the standard of construction is high, with
adequate switches and potentiometers (the main items
that wear) and glass-fibre PCBs.

None of the criticisms made above are serious ones,
and I feel that at £434.74 (attenuator probes not
included) this instrument offers very good value for
money. Its main competition is the Philips PM3209 at
about £595 and the RS Components Model 2225 (made
by Tektronix) at £750, both of which are dual-trace
instruments. These figures are all exclusive of VAT.

A protective front cover is not available, so if you buy
this scope for use in the field you will have to devise
some form of transit protection for the very vulnerable
front panel.

20MHz Model 7021

The 20MHz Model 7021 is almost identical in con-
struction and appearance to the 40MHz instrument. It
has a less busy control panel, missing out on the delayed
timebase, but retains the three-trace feature and excel-
lent triggering facilities.

This model is fitted with a Toshiba 2kV monoacceler-
ator type display tube, of the same size and with the
same type of built-in graticule as in the 40MHz scope. As
with all similar 20MHz scopes, this one lacks the
brightness and sparkle of the more expensive model, and
at high frequencies and with short display duty cycles it
runs out of brightness very quickly. The one thing that
would have helped with this, a viewing hood, is not
available as an accessory.

On test I found that it performed, within its bandwidth
and brightness limitations, in similar fashion to the 7042.
Most of the previous remarks, good and bad, apply
equally to this model. It shares the same sweep gener-
ator and thus has a wider sweep range than most
comparable 20MHz types and, I'm convinced, has a
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better trigger performance, especially at field rate from
the Y channels.

In view of this and the three-beam capability I believe
that it offers, at £249-57 plus VAT, probably the best
value for money to be had in this class, which includes
the Hameg 2036 (with component tester) at £314, the
Philips PM3208 at £349 and the RS Components 9020
(Beckman made) at £357-60.

Availability

Both models are available from Maplin Electronics,
PO Box 3, Rayleigh, Essex SS16 8LR (telephone 0702
554 161). The catalogue number for the 7042 is XJ60Q,
price £499-95 including VAT, while the -catalogue
number for the 7021 is XJ61R, price £287-49 including
VAT.

My thanks to Maplin for the loan of the review
models.

Letiers

COMPACT DISC QUALITY

I'd like to add a few points to the current discussion on
the quality of compact discs. Like S. Kearson, I'm
wondering how Les Sage measured his signal-to-noise
ratio? The standard method is to record a tone, say
1kHz, at maximum recording level and set up the
playback measuring system to read OdB on an a.c.
voltmeter. The recording is then continued with the tone
switched off and the level of noise below the 0dB
reference is measured. This figure is the signal-to-noise
ratio expressed in dBs. It’s impossible to quote precise
figures unless you have a precise measurement method,
and I don’t know of any compact discs, tapes or vinyl
discs that include a 1kHz reference level track. There are
however ways of assessing the signal-to-noise ratio,
based on experience. I'll come to these in a moment.

Here are some basic figures to bear in mind. The
signal-to-noise ratio with a vinyl disc is typically 40-50dB
— if the disc is in pristine condition. Typical stereo
separation is around 35dB, perhaps a bit better or worse
depending on the pickup, its arm, the tracking weight,
etc. Studio master tapes generally have a signal-to-noise
ratio of around 60-70dB. This figure is 20dB better than
that for a vinyl disc and some 20dB worse than that for a
compact disc system. Putting it another way, the vinyl
disc degrades the performance of an analogue master
tape while the analogue master tape degrades the
potential performance of a compact disc by about the
same amount. It’s thus easy to see why modern record-
ings, for making CDs, are generally done with a digital
master tape. The signal-to-noise limits are then set by
the analogue part of the system (microphones etc.) and
we can get nearer to the quoted 93dB signal-to-noise
ratio of the CD. Stereo separation is also 93dB of course,
and this makes for a much firmer stereo image than is
usually achieved with a vinyl disc.

If you want to get a feel for the sound of a 20dB signal-
to-noise degradation, find a weak stereo f.m. broadcast
which is hissy on mono. Then switch to stereo. The
signal-to-noise ratio degradation is approximately 22dB.
Expressed in these terms, it’s easy to understand why we
can often hear the noise from an analogue master tape
when playing a CD but not when playing a vinyl disc. If
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you played the master tape itself, you probably wouldn’t
be able to tell the difference between it and a CD made
from it. Thus as Brian Renforth pointed out any
deterioration in an old master tape becomes quite
obvious, but be assured that it’s the best you can get and
is purely a function of the master tape and any digital
remastering techniques employed.

Before leaving the subject of CDs, I'd like to say how
much I am enjoying Joe Cieszynski’s series of articles.
Being so lucid, they are a great source of instruction and
enjoyment from which I've learnt a lot.

Finally a few words in praise of Les. I visited him on a
couple of occasions over the years — the visits duly
reported in Les’s column — and found him and HB both
charming and hospitable. I think we can all empathise
with Les because he is honest about his strengths and
weaknesses. Most of us have had difficult times or done
daft things, but few are as open as Les in admitting to
them. His honesty deserves our praise and admiration
and I guess we all wish him well for the future.

Keith Cummins,
Holbury, Hampshire.

A VERY INTERMITTENT ONE

Here’s an interesting case that had several engineers
baffled. The set was an ITT CT600/1, a 22in. model
fitted with the 80 series 90° chassis, power/deflection
board CVC823P. It suffered from a very intermittent
fault that had been present for about eighteen months.
As the customer was a friend I decided to use the set at
home — otherwise I might never have seen the fault. The
symptom was line pulling or jitter: the picture moved
about lcm horizontally, two or three times a second.
This sometimes lasted only briefly, at other times for a
few seconds. I also noticed that sometimes only part of
the picture would move horizontally, usually the top
third or middle section. Most of the time the set worked
perfectly, the fault not putting in an appearance for
several weeks.

Use of heat and freezer would neither clear the fault
nor make it occur more frequently. The line generator
and sync circuitry is contained in a TDA9503 chip,
IC711. Various items in this area were suspected and
checked but this didn’t solve the problem because, as it
transpired, I was concentrating on the wrong part of the
set.

To cut a long story short, one day the fault occurred
for a longer period and I found that the picture was
stable only when the VCR button was pressed. A careful
check on the voltage at pin 9 of IC711 with the VCR
switch open and closed revealed that it varied as the fault
came and went. When I examined the switch I found that
there was black grease on the contacts. Since cleaning
the switch the set has worked for several months without
any trouble.

The fault would not have occurred in the VCR mode
of course, but the customer didn’t have a VCR. If he had
used one, tracing the cause of the fault might have been
easier. One wonders how the grease got there and
whether other sets could be affected in this way.

A.R. Day,
Hull, North Humberside.

SAFETY OF SATELLITE TV INSTALLATIONS

I work for a county council audio-visual unit whose main
purpose is to maintain equipment installed in schools
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and public buildings throughout the county. We are also
responsible for the safety testing of this equipment.

I was recently asked to tune a satellite TV system,
used in a language laboratory, to bring in other satellites
now available. As signals from the West German DBS
satellite were required 1 had to adjust the easterly limit
of this Salora system. On attempting to do this the dish
began to move then jammed. The entire system shut
down after this.

So it was up on to the roof to inspect the dish
assembly. I found that the dish mounting was badly
corroded and that the bearings had seized up, with the
result that the dish had turned on the two bolts that pass
through the bearings. These bolts had worked loose and
the dish was being held by only a couple of threads on
the bolts.

The bolts that attach the mast assembly to the
mounting bocks were also corroded, and had started to
eat into the stand. I've since heard of other systems
where the picture is lost when a high wind blows — they
obviously require attention.

I eventually managed to free the bearings by using
penetrating oil and leaving it to soak for a few days. I
then oiled the bearings and coated the bolt heads with a
liberal amount of grease. All that remains is for the rust
to be removed from the stand and for it to be repainted.

It’s important to inspect these installations on a
regular basis as they can become potentially dangerous
very quickly. I would also like to see a safety chain
attached to the stand in case the aerial blows over at any
time in a high wind. I would like to hear from anyone
who has come across an installation in a dangerous state.
The one mentioned above was just over a year old.

Jim Fenton, 14 Faircourt,
Orchard Park Estate,
Hull, N. Humberside HU6 8BG.

IMPROVED FIELD BLANKING

Our old ITT CVCS still gives a fine picture, but suffered
from secondary emission reflections from teletext and
showed wandering flyback lines when used with a VCR.
Inspired by readers’ success stories with the Rank A823
chassis I thought I'd try my hand at curing the problem.
The GEC pulse stretcher circuit shown in S. George’s
article on multivibrators in the February 1983 issue was a
great help. It requires a positive input pulse and provides
a positive output pulse with adjustable length. The
CVCS5 requires a negative-going field blanking pulse of
about 170V peak-to-peak amplitude — waveform (23). I

TSOV from C252 230V (HTV]

b

Output pulse to R253
039 1 {remove C191)

100k ‘015

fnput pulse from
junction of C243/R339

(a)

Fig. 1: Pulse stretcher circuit for use with the ITT CVC5
chassis (a), waveform at the junction of D32h/R254h (b).
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it

found a suitable positive input pulse at the junction of
R339f and C243f. Connecting this to the multivibrator
input (see Fig. 1) via a 100kQ) resistor produced only a
very slight disturbance that was easily corrected by
means of the linearity controls. To invert the output, a
BF259 transistor is used, fed from the 230V h.t. rail (V).
A 2W 27k collector load resistor runs almost cold. The
output is taken via a 1uF, 400V capacitor to the C191h
end of R253h - remove C191h as the original 170V
blanking pulse in no longer required.

The circuit shown was built on a piece of Veroboard
mounted, component side down so as not to foul the
cabinet back, on the top left (looking from the back of
the set) chassis member.

To set up the 47k} preset, turn it first to minimum
resistance. Reduce the height so that the teletext lines
are visible, then advance the setting of the 47k}
potentiometer until all the teletext lines are blanked out.
Finally readjust the height for a normal picture.

The arrangement described works very well with our
set, completely eliminating all teletext and flyback lines.
Although 1.4msec of blanking is sufficient, the circuit
can be adjusted to give up to 2msec.

David Martin,
Bishop’s Stortford, Herts.

HELP WANTED

I have been trying for some time to obtain a remote
control kit for a Philips VR2020 VCR. The kit consists of
a handset, a plug-in IR sensor and a power supply. So far
I’'ve had no success.” Could any reader supply a new or
second-hand kit?

Paul Hardy, 43 Sheridan Avenue,

Caversham, Reading, Berks. RG4 70B.

Could anyone supply any information on the Hartley
TP13A oscilloscope, such as a circuit diagram, operating
instructions, etc.? Any expense involved would be paid.
L. Heald, 3 Poplar Street,

Chorley, Lancs PR7 3EN.

I have an intercom system that consists of an anodised
aluminium outside unit and an internal handset. The
only identifications are a logo made up of a telephone
handset with the letter E between the ear and mouth-
pieces and, on the back of the internal handset base, the
words “URMET Made in Europe”. Can anyone supply
the manufacturer’s name and address, a circuit diagram
(the amplifiers are in the outside unit) and connection
details?

S. Shaw, PO Box 1404,

Randfontein, 1760, S. Africa.

Could anyone suggest where I can obtain a pinout
diagram and/or a replacement or good substitute for the
UM2128-1 used in the Tatung 80 video card?

K.J. West, 3 Kennedy Drive,

Walmer, Deal, Kent CT14 7TQ.

I'm seeking information on the Sony Model 9-90UB.
First either a circuit or a manual (a photocopy would
do). Secondly modification details (a) for positive/
negative switching (for the French system, for v.h.f. and
u.h.f. retaining the a.m.) and (b) for using the Band I/III
tuner with 625-line transmissions.

Mike Evans, 120 Loughton Way,

Buckhurst Hill, Essex IG9 6AR.
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VCR Clinic

Grundig VS340

When the tape was ejected there would occasionally be a
loop left out of the cassette. This is usually due to a dead
spot on the capstan motor, but a scope check on the
motor seemed to show that this was not the case. Just
then the capstan stopped. Some careful waggling of the
wires showed that there was a dry-joint where the
capstan motor wires are soldered to the small PCB at the
back of the deck. P.B.

Philips VR6660

The magnets on the threading motor sometimes fall
out, the result being that the deck doesn’t initialise. If
you can find the lost magnet, it does matter which way
round it goes. You need to have the N pole pointing
outside with one magnet and the S pole pointing outside
with the other one.

Philips VR6362

One of the dealers we do work for regularly sends us
repairs with no indication as to the fault. Luckily with
this range of machines a look at the error memory
usually gives a clue. Not this time however — the CMOS
RAM battery was flat! The machine played all right but
when I tried to tune in a station the picture was overlaid
with diagonal black-and-white bars (like a monochrome
barber’s pole). A panel swap proved that the fault was
on the signals panel P306. We found that the play supply
switching transistor T7304 was short-circuit.

Philips VR6660

This machine would intermittently stop playing. If the
tape deck test was called up it said that one of the tacho
signals was missing — though a visual check showed that
the reels, the capstan and the head drum were all
rotating when the fault occurred. Scope checks re-
vealed that the wind tacho signal was going missing.
When the reel was. removed you could see that the reel
magnet rubbed on the Hall sensor: as the magnet wasn’t
glued to the reel it would stop rotating while the reel
kept going. The sensor wasn’t sitting correctly in its slot
as a wire had been trapped underneathit. P.B.

Grundig VS400

I had just fitted a new mode control switch because the
machine looped the tape on eject. When play was
selected however noise bars ran through the picture as
there was no output from the control track. A scope
check showed that the control head’s earth connection
was floating, though the fault would clear if the chassis
was disturbed. The cause of the problem was eventually
traced to a poor connection at plug A3 on chassis board
i P.B.

Philips VR6185

After a few minutes’ use the E-E signal would fade off,
leaving just snow on the screen. A scope check on the
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frequency divider signal at pin 13 of the tuner showed
that it gradually got smaller and smaller until it reached
0-2V, when the picture went off. The U744 tuner was
faulty. P.B.

Toshiba V55

For an intermittently dead machine — even the clock goes
off — check for dry-joints at the a.c. input to the power
supply module. P.B.

Sanyo VHR1100

If you come across a dead VCR of this type, one which
will not eject a tape, perform any deck functions or
respond to the remote-control handset, the likelihood is
that its on/off key is stuck in. If so it will come up on
“operate” (rather than standby) as soon as the machine
is plugged into the mains supply. The cause is usually

physical, the on/off button being stuck, jammed or
gunged up. Check by removing the front cover. E.T.
Akai VS425

I’'ve often found when working on the bench with these
machines that the remote control operation is intermit-
tent or doesn’t work at all. This is not a fault: if the
handset is too close to the machine there’s no response.
At normal operating distances you’ll find that the outfit
works perfectly.

The head drum motors in these machines can give
trouble ranging from erratic speed and phase to a
runaway condition in which the drum continues to whiz
at high speed even when the rest of the deck has shut
down in the stop mode. E.T.

Sharp VC486 etc

The service manuals for Sharp VCRs of this period don’t
give a setting up procedure for the mode switch. Though
it’s more reliable than the ones in Panasonic and some
other makes of machine, it can fail and be in need of
replacement. Don’t pay attention to the notch in the
rotary part. With the deck mechanics in the stop or eject
mode, carefully turn the pinion (several turns if neces-
sary) until you get a short-circuit reading between the
lead-outs. Fix the switch in place in this position. E.T.

Ferguson 3V30/JVC HR7300 etc

The symptoms sometimes found with this range of
machines are no E-E signals and no tuning signal though
the r.f.-through signal is o.k. and the deck mechanics all
work. In these circumstances check for a dry-joint at the
always 9V regulator transistor Q101. E.T.

Sanyo VHR1100

We’ve had more than one of these VCRs with the
following fault: while the clock/display works all right
the machine won’t switch on. Checks have shown that
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the power supply and the syscon microcomputer chip
were doing their stuff, the cause of the problem being
that the 12V switch transistor Q5006 is open-circuit. The
equivalent books say that a BC328 can be used as a
substitute. In practice we’ve found that this transistor is
not man enough and recommend that the correct type is
ordered and fitted. E.T.

Baird 8940/JVC HR7350

The complaint with this machine was that it had snapped
four of the customer’s tapes (will some people never
learn?!). The cause was a badly fitted cassette lamp. It
was so far down its holder that the sensor received no
light when the leader appeared. Thus the tape got ripped
out of its clip on the supply spool.

Here are a few other faults we’ve had with this model:
(1) Intermittent loss of playback picture was caused by
the track of the noise-cancelling potentiometer R208
(470Q) being open-circuit.

(2) No E-E sound. Q11 was open-circuit.

(3) No sound erasure. Q10 was short-circuit.

(4) No capstan motor operation. C62 and Q8 were both
short-circuit.

The above component reference numbers were taken
from the JVC HR7350 manual. C.P.

Time-saving Tip

Here’s a time-saving tip, even if it seems a bit obvious.
To insert those very tight self-tappers that screw into
plastic, put a drop of oil on the screw first. It will then go
in almost by finger pressure only. C.P.

Grundig VS180

This machine was dead, with just a momentary twitch of
the capstan motor at switch on. The power supply is
commendably simple and I soon found that D425 was
short-circuit. A BY299 was used as a replacement. This
made it possible to play back a tape to check the deck
functions. No recording was possible however as there
were no signals. The main 33V supply was missing at the
relevant power supply pin, a short to chassis being
recorded at this point. It was due to the 33V zener diode
on the front panel. S.L.

Tatung TVP1311

This VCR was dead with F2 (2A) very definitely blown.
As there was no obvious short-circuit we fitted a new
fuse. When we switched on again the machine came to
life for several seconds then the fuse once more blew.
Several fuses later we found that there was a dead short
across the 12V rail. This was pinned down to the servo
board, then to the deck connection PCB. By further
disconnection we isolated the fault to the reel sensor.
When this was examined we found that a blob of solder
shorted out the printed track to the metalwork. How the
machine could have worked from new we were unable to
see. M.D.

Sharp VC381

The complaint with this machine was that most functions
didn’t work. A quick check on the power supply showed
that the 13V and 12V outputs at pins 1 and 8 were
missing. When the power supply was taken apart we
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were able to check back through the regulators. This
revealed that there was no output from the 28D1308 14V
regulator transistor QO01. I ordered a replacement and
fitting this cured the problem. After a few weeks
however the machine returned with the complaint that it
would load but nothing else worked. This was the case
and in addition the loading was very slow. A check on
the power supply showed that while the 13V output was
correct off load it dropped to 3V when a cassette was
being loaded and the motor was running. It turned out
that our new 2SD1308 transistor was faulty, though this
was not obvious at the time due to the difficulty of taking
measurements with the power supply apart.

Hitachi VT120

The customer complained that there had been intermit-
tent problems for some time. Now none of the operation
keys worked and the clock display was random. We
found that there was no 5V supply at pin 32 of the timer
control and operation (key scan) chip IC751. This supply
follows a very devious route: we eventually found that
circuit protector IC805 on the VS tuning PCB was
open-circuit. M.D.

Philips VR6467

The complaint was no playback video. There was a
healthy f.m. signal output from the head but no video
output from the Y/C processing board. The f.m. signal
entered the TDA3730 chip IC7351 at pin 17 but didn’t
reappear at pin 16 as it should have done. This was not
surprising as the supply to this chip was missing. It comes
via a BC238 series regulator transistor T7304 which we
discovered had gone short-circuit base to collector. This
was not the end of the story since there was still no
output when we’d replaced this transistor. It turned out
that C2329 (330uF, 16V) was also dead short. M.D.

Ferguson 3V57

The following note could apply to any of the machines in
this range. The symptoms were not uncommon - clock
alight but the machine wouldn’t switch on. This is usually
due to the absence of one or more of the switched
supplies because of an open-circuit ICP in the power
supply. In this case however the ICPs were intact, but
the switched lines were missing because the power
supply CRTL line at pin 9 of CN3 remained high at
3-2V. This high came from pin 1 of the syscon microcom-
puter.

The power switch input to pin 17 of the microcompu-
ter chip was very low but was being earthed as the switch
was pressed. The same applied to the timer input at pin
20. Separate pull-up resistors are used, so the fault had
to be in the supply. In fact the unswitched 5V line was
missing. It’s obtained from the unswitched 12V supply
via a regulator on the main panel (not the PSU). The
12V supply was present here but the regulator transistor
Q602 was not being biased on as there was a 90(} leak
from its base to chassis. We found that the culprit was
not the zener diode, as expected, but the parallel
0-022uF ceramic decoupler C6050. The interesting point
was that the fault had been reported as intermittent
some days earlier. We’d returned the machine with a “no
fault found” note under the assumption that a ‘mains
lock-out had occurred, something that’s not uncommon
with these machines. N.B.
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The Room at the Back

A lead-grey sky greeted Sid as he left home on his ten
minute walk to work. A stiff breeze flapped the legs of
his trousers and infiltrated the sleeves of his raincoat. He
shivered and lengthened his stride.

Sid’s bones ached by the time he reached the work-
shop. Inside, the old building smelt damp and the 1930s
valve radio wheezed away relentlessly, 2kHz out of tune
since the frequency changes introduced a few years ago.
But no one seemed to mind — even if they noticed. Trade
was slack and Ralph was miserable. He mooched around
turning off any unwanted lights.

Norman was making something: two steel rods with
tapered ends angled at 45° were taking shape. “What on
earth are they?” asked Sid. “Cabinet braces” replied
Norman. “One end goes in the screw hole at the top of
the cabinet and the other goes in at the base. The idea is
to stop those new skeletal plastic cabinets wobbling too
much. They scare me the way they flex.”

Gareth wandered in from the shop. “Electronic
vandals struck last night” he said. “They used a remote-
control handset to turn up the volume of all the TVs in
the window. The row could be heard at the other end of
the street!”

“They were at it the other night as well” said Sid.
“we’ll have to disable the remote systems.” Sid went
into the showroom and studied the window display. He
stepped carefully around the items on show: it was a
simple matter to rearrange the price cards to cover the
infra-red windows of the sets affected, and in ten
minutes the job was done.

Back in the workshop Sid encountered super-salesman
Terry Green. He was bemoaning the lack of customers.
No one seemed to want a satellite installation or a new
set. They weren’t even coming in for batteries. Gareth
was fiddling with a microwave oven that had failed a
leakage test. He was renewing the r.f. gasket on the
door. “That’s it!” cried Terry. “We’ll offer everyone a
free safety check on their household electrical goods.
Check the fuses in the plugtops, for frayed cables,
microwave leakage — that sort of thing! Should generate
a bit of interest.”

Gareth’s next job was a Ferguson 51A2 — the TX100
chassis. There was absolutely no sync, neither line nor
field, yet in every other way the set worked perfectly. He
pored over the circuit diagram for several moments, then
switched the set off and removed the TDA2578A line
and field processor chip IC4. After fitting a new one and
switching on again the fault was still there. “It’s as
though someone has shorted the set line sync pins
together” he said to Norman. “Hang on!” Norman
replied, “there’s a capacitor across those pins, C63 -
better check it.” Gareth soldered a new 150pF capacitor
in place and that was another problem solved.

Norman had prised the back off a 1930s valve radio.
Until yesterday it had been serenading the mechanics at
the Mogul Garage just down the road. Now it hummed
loudly and did little else. Peering into its dusty interior,
untouched for possibly more than thirty years, Norman
could make out the rectifier valve. It was a full-wave
type but only one half was working. The other heater
had gone out. “Where do I get a UU5?” he asked. For
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once he was at a complete loss.

Gareth looked up from a half dismantled Fidelity
ZX3000. “My mate renovates old valve radios” he said.
“When he can’t get a full-wave rectifier valve he fits two
silicon rectifiers with series 470€} resistors in its place.”

Norman thought this a good idea and decided to try a
couple of 1N4007s. He busied himself removing the
UUS5’s base and finding the components for the modifi-
cation. “Have to be careful” he muttered. “I'll get
instant h.t. with no load on it. Have to make sure the
electrolytics can stand it.”

He stood back as he finished the job and switched the
set on. After fifteen seconds it sprang to life. As good as
new, except for the layer of grime and spray-drift that
covered it. Better than the workshop one.

“Got that ZX3000 working yet?” he asked Gareth.

“I've replaced the TDA4600 chip and the BU426A
chopper transistor and its base circuit components D9,
R90 and C93” said Gareth. “It works at switch on but
I'm not happy with it.” At that point the set went off,
with F2 flashing its destruction. The BU426A had gone
short-circuit collector to base.

“Probably excessive current” said Norman. “Now as I
recall R91 to pin 4 of the chip has a lot to do with it.
We’ve had similar problems with the same resistor in
Grundig and Ferguson sets.”

Gareth set to with the solder pump and soon had the
270k} resistor between the probes of his bench Avo.
“It’s gone high” he announced, “will that be all?”

“RO91 sets the current limit” Norman replied. “When it
goes high the BU stays on too long. You'll have to
replace all the other items as well.”

Norman’s current problem was a 20in. Ferguson TX9
set. There were all the appearances of someone having
had a go and put back the leads to the c.r.t. base
incorrectly. Norman checked, but they hadn’t been
changed. The colours were entirely wrong though — the
greens were red, the reds were blue and the blues green.
Purples were cyan, cyans were yellow and yellows
purple. He fed in a red raster from the pattern
generator. It came up green tinged with red and yellow
in three corners and along the lower edge. He decided to
phone the owner.

“We’re puzzied by your set, Mr. Knowles. Did you
drop it by any chance? . . . I see. I'm afraid it'll need a
new tube. About £150.” There was a long pause. “I'll see
what I can do” Norman eventually said.

He went back to the TX9, switched off and began to
interchange the leads, green to blue, red to green and
blue to red. When he switched on there was a reasonable
colour picture with micoloured patches. They said they’d
try it, so Norman asked Gareth to deliver the set.

Andy was out in the rain, somewhere in the hills. A
farm generator had gone crazy and seen off an old TV
set that was its principal load each evening. Norman
turned to a refurbishment job on a loan set that had seen
better days. The chassis was willing but there was more
tube trouble — the A56-120X was tired and Norman was
trying to coax more life from it.

“This sort usually comes up a treat” he said to Sid,
who was taking an interest. “But it refuses to budge a
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microamp.” Sid bent over the Cathode Cruncher. “Does
seem pretty lifeless” he agreed, but I can’t believe the
tube is all that flat. Maybe something’s wrong with the
booster.”

Andy, rain soaked and breathing hard, muttering
imprecautions about heathen hill farms, backed through
the double doors and dumped the abused TV on the
floor. “They’ll have a new set up at Pickersgill Craggs”
he told Sid. “Send them one with a wide mains input
range — that generator has a will of its own!”

“Only because Arthur Longbottom insists on fiddling
with it” Sid replied. “But we could do with the sale. I'l
take one up later.” Meanwhile he took the covers off the
booster. Overheated resistors and a disintegrated capaci-
tor greeted him. “Even the perishin’ test gear needs
repair in this dump” he moaned, then went on to
disembowel the booster with gusto.

Norman left him to it and, while Andy turned his
attention to a record turntable with a linear tracking
system fault, took a look at a Ferguson SRAI satellite
TV receiver that had come in because of random remote
control operation. The customer’s complaint was that it
had switched itself off once, gone into standby several
times, and had changed channel on a couple of occa-
sions. Not unusual with TV sets, but satellite TV
receivers were still something of an unknown quantity in
the workshop.

Norman took off the covers and snapped on the bench
lamp. After an hour on the bench nothing had happe-
ned. “I might as well link it up and watch something” he
muttered. He fetched a spare TV set from the soak
bench and connected it to the SRAI, then plugged in the
lead from the dish on the roof. Things soon began to
happen, just as the customer said. By luck the unit sent
itself into the sound mute condition. During the sudden
silence a slight sizzling noise could be heard. Norman
doused the bench lights to look for telltale sparks. Sure
enough there were some on the underside of the board,
near the IR receiver. He disconnected the unit from the
mains and investigated.

The SRA1 has a three-cored mains lead and is thus
earthed. The PCB is earthed to the metal case at only
one point, near the IR receiver. This point was making
poor contact. The arcing was due to the non-isolated
aerial socket used with the TV set’s isolated chassis
allowing line-frequency currents to flow in sufficient
quantity to cause a small spark at the indifferent earth
connection. Norman felt pleased with himself.

Andy’s problem turned out to be caused by a defective
motor. Shortly afterwards Mr. Knowles was on the
phone to thank them for their trouble and to say that the
picture was splendid.

“Makes you wonder what some peoples’ eyesight is
like” was all that Norman could say.

What will 1990 Bring?

Les Lawry-Johns

Not a lot, I suppose. But at least we’re still here. So
many seem to have popped off recently. It makes you
feel you're cheating by keeping going, but I suppose that
there’s still room for us even if we have to do without
some of the things we’d become used to. As I sit here I'm
crowded in by three dogs and a bird: dogs on the left,
bird on the right. I don’t know which is worse. The dogs
keep quarrelling (quietly though) while the bird runs
around her cage as though there’s someone after her.
Honey Bunch has gone out to do some shopping and, no
doubt, gossiping. I mustn’t say too much, because she’ll
read this before I send it in. But, good lord, don’t 1
gossip as well?

There’s not a lot to tell you about sets. That Fidelity
VCR s still playing up. First there was no sound, now it
buckles the tapes. However, we’ve still got the Sony
Betamax machine, though the heads have needed
cleaning several times — after a certain tape has been
played I think. I clean the heads with my finger sprayed
with Aero-Clene. A lazy man’s way of doing it no doubt,
but it seems to work. Sorry about that . . .

Some TV sets have been attended to, and that seems
to be about all I've been capable of recently. A shorted
diode in a Ferguson portable had blown the mains fuse,
and there was a far eastern set with a faulty line output
transformer. I couldn’t do this one because I didn’t have
the transformer to fit in it. Anyway, it was only a few
months old so still under guarantee.

The owner’s complaint about an ITT set was that the
aerial socket needed fixing because the picture and
sound kept failing. I repaired the socket but the signals
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kept going because, as I found out after a while, of a dry-
joint at the base of the tuner unit. It didn’t look as
though it was dry, but it responded to tapping. So I
scraped it clean and resoldered it carefully. The signals
didn’t go off after that.

You may wonder how I can do these jobs. It’s
because the shop still hasn’t been sold. It went into
auction the other day, but hardly a sale was made (few
reached the required price, including mine). So I
suppose I'll have to keep hoping that someone will come
along to clear my enormous bank overdraft. I've had
offers, but they wouldn’t clear my debt to the bank.
When I look round at the dogs, cat and bird I wonder if
they know more than us. They seem to get along without
all the worry and trouble we’ve made for ourselves. We
have to be clever and keep on inventing things like TV
sets and so on. Where do we end up? Up to our ears in
debt, that’s where . . .

I’'ve recently had a couple of jobs from the same
house. One was a Grundig set that I had to cart off to the
shop. There was reduced field scan at the bottom of the
raster, but when I got the set on the bench nothing
seemed to be wrong. I stripped it down and resoldered
everything to do with the field output stage. After that I
couldn’t make the set do anything wrong however much
I probed around. So in the end I took it back and
explained the situation to its owners.

They asked me to look at another set of theirs,
upstairs. Up I went to look at a dead HMV receiver, one
fitted with the Thorn 9500 chassis. The mains input was
o.k., so I went along the back to the red button cutout.
This was open-circuit and I just happened to have a
spare one in my case. After fitting it the set came on all
right. I charged them £15 for the trouble and they paid
up happily. I've been expecting them on the phone ever
since about the Grundig receiver, but I've not heard so
far. Maybe the soldering has been successful.

Well that’s all for now. My best wishes to you all for
1990.
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The Ferguson SRAT1 Satellite TV Receiver

The operation of the Ferguson SRA1 satellite TV receiver
was described in the November issue. We’ve
sold a number of Ferguson Astra installations. Only a
modest number, since the satellite TV market here in
North Devon has been somewhat cautious, but the
results have been superb. The receiver is easy to operate
and to install. Reliability however has been disappoint-
ing. We've had problems with about a third of the
receivers. In the September issue (page 852) I com-
mented on the high running temperature and the use of
rivets to connect the regulators to the heatsinks. While
not all problems are attributable to these arrangements,
you can’t say that I didn’t warn you!

Absence of signals is usually due to no supply to the
LNB. You will usually find that the fusible resistor R145
in the relevant supply has gone open-circuit due to an
excessive load. There have been several versions of the
receiver and the value of R145 varies with the different
versions: fit the same value as a replacement. Naturally
it should also be a fusible type. Common reasons for the
failure of this resistor are: connection and disconnection
of the LNB cable while the receiver is powered, thus
inadvertently placing a short across the d.c. output to the
LNB; the LNB cable being cut while the unit is powered
during installation, with the same result; a faulty LNB,
which is the Marconi combined feedhorn/polariser/LNB;
breaking of the F connectors or ingress of water into
them - outdoor connections should be waterproofed to
prevent this. The point to remember is that the supply to
the LNB is present even when the receiver is in the
standby mode.

We've also had breaks in the print and plug leads to
the LNB supply regulator REG3, type 340AT.

Failure to switch polarity, i.e. only one polarity being
available (half the channels), has in our experience
usually been due to a defective LNB. The less common
cause is failure of the switching transistor Q32 (BC547).

The receiver does buzz, as there’s a fairly large mains
transformer while the unit’s case is small. A faulty
transformer can be the cause of excessive noise however
and will have to be replaced. Little by way of sealing can
be done to quieten the transformer as it’s an encapsu-
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Bulb LED
R20 22k 100k
.
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From pin 20
of CITAC i.c.
/7J77 D345

Fig. 1: The PALUMAC bulb/LED circuit.
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\Claws expand and grip as pin is pushed in
Fig. 2: Action of the plastic retaining clamps.
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lated type. On one occasion we found that the transfor-
mer was not sitting flat on the board at one side: putting
this right quietened it down a bit.

Intermittent no go has been traced to dry-joints on the
mains transformer, but on one occasion relay RL1 was
faulty. This relay switches the 12V and 5V supplies when
the unit is brought on from standby. The symptoms were
that the standby LED went out but the PAL LED didn’t
come on: there was no sound or picture, just a black
raster. A sharp tap on the top of the relay’s case would
bring the LED on and restore normal operation. This
relay is also an encapsulated device, so it had to be cut
open to reveal the cause of the fault — some of the
potting compound was across the contacts. A new relay
was thus required.

Some units use bulbs instead of red LEDs as indicat-
dors, though the circuit reference is still LEDI etc.
We've had these bulbs fail, and you cannot replace the
PAL bulb say with the MAC one as the latter is used in
the switch biasing arrangement for the PAL bulb - see
Fig. 1. LED3 is on for PAL operation because Q4, which
is biased on by LED4 (the MAC bulb), R137 and R20,
links its cathode to chassis. For MAC operation the
CITAC chip switches QS5 on with the result that LED4
glows and Q4/LED3 switch off. Thus both bulbs must be
intact for LED3 to come on. Interesting that instead of
holders blobs of silicone rubber are used to support the
bulbs!

Dry-joints on R149 in one of the 12V feeds to the
u.h.f. modulator have been the cause of splashing.

Access for service is achieved by removing the five
case screws and pulling off the top cover, thus allowing
the Perspex front to fall off. Depending on the version,
the PCB will be held in by screws or plastic clamps. As
well as the ones through the board there are two plastic
clamps to hold each scart socket. Fig. 2 shows the action
of these clamps.

RIP

The deaths of several prominent people in our industry
have recently been announced. Max Grundig died at
Baden Baden on December 7th, aged 81. He founded
Grundig in 1945, concentrating initially on radio sets in
kit form in order to get round regulations imposed by the
allies. The kits were a runaway success and started the
rapid growth of Grundig to become West German’s
largest consumer electronics company. Grundig ran into
difficulties when competition from the Far East intensi-
fied, and in 1984 Philips took control of the company.
Harold J. Leak, founder of one of the best known
post-war UK hi-fi firms, has died in the Channel Islands
aged 82. His famous Point One amplifier, introduced in
1949, was claimed to be the first commercial amplifier
with a total distortion figure of less than 0-1 per cent.
M.G. Scroggie, B.Sc., M.ILE.E., who wrote numer-
ous well-known books including Television in 1935 and
Foundations of Wireless in 1936, and continued until
recently to write for Electronics and Wireless World
under the pen-name Cathode Ray, has died aged 87.
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More on the Ferguson ICC5 Chassis

My article in the July issue of Television provided a
conducted tour of Ferguson’s top-of-the-range ICCS
chassis. We subsequently received requests for further
information on some of the less usual circuitry. So here
goes.

Video Circuitry

One area that calls for a more detailed look is the
colour decoding and RGB output circuitry. Decoding
and video signal processing are carried out by two chips,
the ANS5620X PAL decoder IVOl and the HA11498
processor 1V21.

The PAL Decoder

Fig. 1 shows a block diagram of the PAL decoder chip
IVO1 which receives the chroma input at pin 1 and
provides demodulated R — Y and B — Y outputs at pins
10 and 11 respectively. Prior to entering at pin 1, the
video signal is filtered to attenuate frequencies below
3-:5MHz. The initial amplifier is provided with automatic
chrominance level control to ensure that a constant level
of signal is fed to the chroma delay line and the rest of
the chip. A.C.C. bias is obtained by peak rectification of
the 7-8kHz PAL ident signal that’s present at the output
of the burst phase detector. This signal is directly
proportional to the burst signal which is held at a
constant level at the transmitter. The a.c.c. system is
capable of maintaining a 600mV peak-to-peak burst
signal amplitude at pin 4 despite a 26dB change in the
input level.

Undelayed chroma tapped from the slider of PV(9

J. LeJeune

re-enters IVO1 at pin 8 while the delayed chroma enters
at pin 9, with LV06 providing phase correction. The
delayed and undelayed signals are summed prior to
application to the two synchronous demodulators,
colour-killing being undertaken at this point. The action
of the summing circuitry corrects phase errors and also
separates the V (weighted R — Y) and U (weighted B —
Y) components of the chroma signal. Use of synchro-
nous demodulation ensures maximum separation of the
two colour-difference signals.

The undelayed chroma signal is also fed to the burst
phase detector which is gated on during the burst period
by the uppermost level of the sandcastle pulse. It
provides an output to phase lock the voltage-controlled
4-43MHz crystal oscillator whose outputs are, via the
phase-shift systems required, used to drive the two
synchronous demodulators. A 90° shift is included in the
feed to the U demodulator while a switched 0/180° shift
is included in the drive to the V demodulator. The PAL
switch is reset by the ident signal to ensure correct phase
switching on alternate lines. Presence of the burst and
ident signals means that the transmission is in colour and
is therefore used as the basis of the colour-killing system
to prevent coloured noise interference with a mono-
chrome transmission.

All this is standard PAL signal decoding practice of
course, but you don’t often see it explained nowadays.
The R — Y and B — Y outputs are buffered by emitter-
followers within the chip and are then applied to external
filters to remove unwanted products of the demodula-
tion process. They are then passed to the processing chip
IV21. This is where the less usual arrangements are to
be found. A detailed block diagram of this chip was
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4 8 9 v
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video HPE | —'4alControlied = 2‘;;" v Am 10 . output
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2 Ace 7-8kHz Switch switching
4: det ident | ‘
T 3 ] —®4  Sum U 1 os(;ur
L_L and Amp LPF o
col. kill demod
180° 90°
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pulse 15 Level Bh‘-'arss;
det Dde(
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ANS620X
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Fig. 1: Block diagram of the AN5620X PAL decoder chip.
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Fig. 2: Simplified

block diagram of the HA11498 video signal processing chip. The beam limiting and switch-off spot

suppression circuits are also shown. During normal operation TV50 is held cut off by the positive voltage at its base,
produced by rectification of line flyback pulses by DV57. At switch off the line pulses cease and the voltage retained by CV47
brings TV50 into conduction: the increased voltage across RVA47 then cuts off TV81 (see Fig. 4).

shown in Fig. 3 of the July article. Fig. 2 shows a
simplified block diagram to clarify the processing, also
the external circuitry associated with the beam limiting
and automatic grey-scale correction processes.

Video Processor Chip

IV21 caters for teletext and external RGB signals as
well as the luminance signal and the colour-difference
outputs from IV0Ol. The RGB inputs have to be
converted to luminance/colour-difference form to enable
brightness, contrast and colour saturation control to be
carried out. This conversion is done by the block marked
matrix 1. Matrix 2 converts the signals, from whatever
source, back to the RGB form required to drive the tube’s
cathodes.

Sandcastle Pulse Use

Sandcastle pulses are coupled into IV21 at pin 31. The
maximum level of this composite pulse, at about 11V, is
used for clamping/gating. The middle section at about
4-5V, derived from a clipped line flyback pulse, is used
for line blanking. The lowest level, at 2V, provides field
blanking and, as it signals the start of the field flyback,
it’s also used to reset the internal counter within [V21.

Auto Grey-scale Correction

The counter provides timing for blanking and pulse
insertion on lines 17 to 23 inclusive. The c.r.t. drive and
cut-off pulses inserted are as follows, see Fig. 3: green
white level line 17, red white level line 18, blue white
level line 19, beam cut-off line 20, green dark level line
21, red dark level line 22 and blue dark level line 23.
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Fig. 4 shows one of the RGB output stages. All three
are identical and incorporate two emitter-followers,
TV70 and TV71 in this case (blue output stage). The
collector currents of TV71/61/51 are monitored by DV75/
65/55 respectively. The cathodes of these diodes are
linked via the 15V zener diode DV95 to RV95 which acts
as a common summing point load. Feedback to pin 33 of
IV21 is taken via RV41 (see Fig. 2) from the junction of
DV95/RV9S.

During lines 17-23 this feedback is sampled in sequ-
ence within the chip and compared to an internal
reference voltage. The internal switching presents a low
sampling impedance during lines 17, 18 and 19, when the
drive level applied to each gun is measured in sequence
and set for SO0uA. This is done by adjusting the charge
carried by the drive error-voltage storage capacitors
CV34/36/38 (red, green and blue respectively). The
charge set in this way adjusts the gain of the relevant
drive amplifier.

On line 20 the c.r.t. is blanked off and only leakage
current flows. The sampling impedance within IV21 is
raised to a high value that allows for sensing of currents
in the region of 25uA. CV43 provides charge storage in
this case.

Dark-level pulses are applied to each c.r.t. gun in turn
during lines 21-23. The corresponding cathode currents
are measured and the resulting voltages are compared
with the voltage at pin 34 (across CV43). The differences
between these voltages are compared with an internal
reference supply, the resultant error voltages being used
to adjust the charges carried by CV35/37/39 for red,
green and blue respectively. The voltages developed
across these capacitors set the d.c. pedestal for each
channel.

The ICC5’s automatic grey-scale correction system
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Fig. 3: The drive and cut-off pulses inserted on lines 17-23
for automatic grey-scale correction.

200v

13
22k

n

V70
ovTI DV70
!

DV72wny l

82p 15v 4 Tl.n7
Blue

drive '|_‘
™72
1k5
56k
ANN—

1k5§

CRT B

2k2 GTHH  cathode

™vn

DV55, 65

TV52, 62

V81 100k

Spot suppression

Beam feedback

Fig. 4: The blue output stage circuit. Transistor TV81 is
common to the three RGB output stages: it provides switch-
off spot suppression. The feedback voltage developed
across RV95 is used for automatic grey-scale correction
during the field blanking period and for beam limiting.

ensures good tracking over the entire brightness range
and avoids the need to measure very low c.r.t. gun cut-
off currents.

Beam Limiting

The voltage at pin 33 of IV21 is determined by the
total beam current at any instant. This voltage is applied
via RV42 to the base of TV41, which sets the voltage
developed across CV44 at pin 35 of IV21. The voltage at
pin 35 is compared with an adjustable voltage that’s
applied to pin 37. Beam limiting is initiated when the
total beam current rises to 70 per cent of the maximum
permitted value. Contrast reduction of 50 per cent is
employed initially: if this fails to bring about sufficient
beam current reduction, the brightness is also reduced.
This is done by modifying the d.c. pedestals — the levels
of the control pulses on lines 17-19 are raised to bring
this about. The time-constant of RV42/CV42 is such that
short-term  high-current transients are ignored. Thus
picture highlights are not affected.

Switch-off Spot Suppression

TV50 is used to suppress the undeflected spot at
switch off. It operates in conjunction with TV81 (see Fig.
4) on the c.r.t. base panel. At switch off the charge on
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CV47 keeps TVS0 conductive with the result that TV81
switches off, blanking the c.r.t. until its supplies have
decayed sufficiently.

The Power Processor Chip

The “power processor” chip IL14 (type TEA2029C)
was considered in some detail in the July article. It
provides line drive pulses, a field-frequency sawtooth to
drive the EW correction circuit, a pulse-width modula-
ted drive for the chopper transistor and drive for the
field output thyristor (again pulse-width modulated, for
“class D” operation). Soft-start and safety shut-down
circuitry are included.

IL14’s chopper control action is particularly impor-

IRISH T.V. DEALERS

VIDEOS - UHF/VHS Serviced, F/L Ferguson 3V44/45,
Panasonic NV230, Samsung 616/720, Finlux 1010/20
& Grundig from £180 each.
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T.V. TRADE SALES
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Ballyfermot, Dublin 10 Galvone Industrial Estate
Tel. 264139/263517 also at Galvone, Roxboro,
(Beside Cantrell & Corcoran) Limerick

Tel: Limerick 061 47577
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Fig. 5: Block diagram of part of the TEA2029C power processor chip, showing the monitoring arrangements for regulation

and for protection against various fault conditions.

tant and deserves some further description. Our experi-
ence with the power supply circuitry in the ICCS chassis
has been very good, possibly due to the control arrange-
ments within IL14. These provide comprehensive pro-
tection of the receiver and its power supply.

For supply regulation IL14 monitors the h.t. and 36V
rails. This monitoring is carried out at pin 9, which is one
input to an operational amplifier. Fig. 5 shows this part
of the circuit. The other input to the operational
amplifier is an internal 1-26V reference. RL10 and PL15
(set h.t.) sample the h.t. line while RP50, RP51 and
RL25 provide a link to the 36V rail. The principle reason
for monitoring the 36V rail is to prevent excessive
modulation of the h.t. supply by the audio module under
high drive conditions.

On no account should any attempt be made to
measure the voltage at pin 9 when the receiver is in
operation. The input impedance at this pin is very high
and the application of any kind of meter probe here will
cause instant failure of the power unit. If the voltage at
pin 9 must be monitored, the use of an oscilloscope

CORRECTION

Satellite TV Filter

In the June issue (page 603) I reviewed the Phantom
IFP70 variable i.f. bandpass filter available from Micro-
X. I indicated that the filter requires a 12V d.c. supply.
In fact the filter requires a 12V a.c. input, which is
rectified and stabilised internally. If a 12V d.c. input is
provided, the internal 1.t. supply will be only 9V, though
a 15-16V d.c. input will be o.k. Several commercial d.c.
mains units — of the type integrated with a 13A plug -
give 16V on the 12V setting. This type of PSU should be
suitable, but check the output on load.

My Phantom filter was an early import. Those
currently supplied by Micro-X come with an a.c. adaptor
that produces 12V a.c. from a 115V input, i.e. US
standard. I've tried using this via a 240-115V step-down
transformer. This works but after an hour the a.c.
adaptor runs hot enough to heat the average living room!
Far better 1 think to run the filter from a 6-0-6V UK
transformer that runs cool. R.B.
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should be considered — but switch off the receiver while
the connection is being made. Pin 19, which links crystal
QLO7 to the internal 500kHz voltage-controlled oscilla-
tor, is also sensitive. Use of a meter probe here could
stop the oscillator, the result being destruction of the
chopper transistor TP24.

The operational amplifier’s output is a voltage that
moves in the opposite direction to any variation in the
supply rail voltages. This voltage is used to set the
switching point of the pulse-width modulator, whose
second input is a line-frequency sawtooth.

Soft Start

The soft-start circuit holds the operational amplifier’s
output high at switch on. By discharging CL21 it allows
the operational amplifier’s output voltage to fall gently
to normal, thus bringing up the power gradually.

Protection Arrangements

Protection is provided by monitoring the conditions at
pin 28 of the chip. Once again an operational amplifier is
used, and this time three separate sources are moni-
tored. During normal operation of the receiver transistor
TL17 is conductive with the result that pin 28 is held at
approximately OV. Excess current in the 7V supply or a
downswing in the line-flyback derived 12V supply (the
latter is a.c. coupled to TL17’s base) will result in TL17
turning off. The voltage at pin 28 of the chip will thus rise
to about 6V. The third source, the 23V supply used by
the field output stage, is monitored via the 36V zener
diode DL18 (in the event of field drive failure the 23V
rail can rise to 200V).

When the voltage at pin 28 rises above 1-26V a signal
is sent to the safety logic system which inhibits the line,
field and chopper drive outputs. An internal counter is
activated, allowing three cyles of trip and soft-start
before all drives are finally shut down. At this stage the
voltage at pin 15 of the chip will be about 1-4V. To
restart the receiver, you have to switch it off at the mains
then back on again, thus resetting the internal logic.

As we saw in the July article, protection against excess
chopper transistor current is built into the chopper
circuit itself. The standby system and the vital role of the
5V supply were also described.
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