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PROJECT KIT

The Maplin NICAM 728 Decoder converts the additional
digital code present” in the TV signal to a high quality
stereo soundtrack with a quality similar to that of
Compact Disc.

This fully working system is based upon the
Toshiba NICAM chip set which has only just become
available. For full project construction details, see the
December 1989 edition of Electronics — The Maplin
Magazine (XA35Qprice £1.20). It's on sale from

; 5 L . g 1
| *. ¥ . G 8 i
November 3rd, so get your copy TODAY! R b AT L ] /' s,e'.en
*Currently being transmitted from Crystal Palace and Emley Moor. = ‘ 5 ing - : g /e ‘ S d ’
See the Maplin Magazine Issue 34 for IBA launch schedule. ’ 2" i ] ‘ o 3 0”” 0'.

Television

Upgrades almost any modern colour TV set -

no need to purchase a new TV set or VCR! The World’s most
- advanced high
S quality stereo
Features * Reverts to FM audio if system for land-
* Single + 12V power NICAM is not present based television!
requirement * High Quality Optimum -
* Automatic audio Performance without TELEV|S|ON E NG INEERS
switching (Mono- any additional ICs
’Stereo-BgiIEngual) * Nlé AM mode This price available to trade only, ring 0702
* British Design indicators f’;i?:;c?‘%gl:sit;ésozc special 5 off deal

Normal Price £99.95 (Inc. VAT) each
(Order Code LP02C)

Initial availability limited — book your orders now!

A aAkeT kb ELECTRONICS

CREDIT CARD HOTLINE

=
0702 5541 61

PHONE BEFORE 5PM FOR SAME DAY DESPATCH

. . ALL PRICES INCLUDE VAT.

* Kit available from November 1989 All items subject to availability, all items will be on sale in our shops in

* Features ‘how-to-build’ project details Birmingham, Bristol, Leeds, Hammersmith, Edgware, Manchester, Nottingham,
Newcastle-upon-Tyne, Reading, Southampton and Southend-on-Sea.

Get the December 1989
copy of Electronics -
The Maplin Magazine —
for full details on the
NICAM 728 project.
Available from all good

a subscr|pt|on Order
XAQQA at £7.20.




COPYRIGHT
© IPC Magazines Limited, 1989. Copyright
in all drawings, photographs and articles
published in Television is fully protected
and reproduction or imitation in whole or in
part is expressly forbidden. All reasonable
precautions are taken by Television to
ensure that the advice and data given to
readers are reliable. We cannot however
guarantee it and we cannot accept legal
responsibility for it. Prices are those current O
as we go to press.

CORRESPONDENCE T;Z
All correspondence regarding advegtise-

ments should be addressed to/ the
Advertisement Manager,
King’s Reach Tower, Stamford

@ the
UK, £24 overseas (by~surface mail). Send
orders with paymen 0 Quadrant
Subscription Services-Ltd., Oa House,
Perrymount Road, Haywards Heath, %\jﬂ

RH16 3DH——
BACK NUMBERS
lity, copies of issues
d_during the (last 12 months are

ub[ect to a\(ail

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<8dpply
service sheets. We will endeavour to assist
readers who have queries relating to ‘articles
published in Television, but we cannot offer
advice on maodifications to our published
designs nor.comment on alternative ways
of using them. Correspondents should
enclose a stamped addressed envelope.
Requests for advice on dealing with
servicing problems should be directed to
our Queries Service. For details see our
regular feature “Service Bureau”. Send to
the address given above (see

pbe Mmﬁé - (’(; ?BWB
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31989 Issue 470

On sale November 15th

this month

101 Leader

102 Servicing Salora Colour Receviers, Part 4 Nick Beer and lan Bowden
This instalment deals with the J chassis, which was
used in 20, 22 and 26in. models. The operation of the

‘ 1 revised Ipsalo-2 circuit is described, with fault finding

i’cﬂM ~ guidance. Details of the enable word operation with J40/

4 70/90 versions are provided. A faults list completes the
L ha? coverage.
107 Letters

t;)‘) 108 Next Month in Television
109 Servicing Compact Disc Players, Part 10
Outline of a CD player's servo systems followed by a
detailed look at the focus and tracking servos. Different
feedback signal generating arrangements are required
with three- and single-beam laser assemblies. Both types

are described. .

115 Bandwidth Compression Techniques, Part 1
Developments in TV, for example video telephones and
high-definition broadcast transmissions, are very much
dependent on methods of bandwidth compression to
conserve channel space. Basic principles and some
practical methods of avoiding signal redundancy are
described.

120 TV Fault Finding
Reports from Philip Blundell, Eng. Tech., D.G. Horwood,

: lan Bowden, Mick Dutton and Hugh MacMullen.

122 Teletopics
News, comment and developments.

123 Test Report: Futek FV-1 VCR Took Kit
Many special tools are required in order to deat with
the mechanics of VCRs. This kit has been devised for the
purpose and is given a thorough assessment.
124 CD Player Casebook
A new feature intended to give insight into CD player
servicing techniques and problems. Reports from Mike
Leach, Alfred Damp and J. Taylor.
126 VCR Clinic
Reports from Philip Blundell, Eng. Tech., Chris Plaice,
Eugene Trundle, lan Bowden, Stephen Leatherbarrow,
golin McCormick, Jim Littler, Jeff Herbert and Nick
eer.
Long-distance Television Roger Bunney
Reports on DX conditions and reception and news from
abroad, including satellite TV developments.
131 Service Bureau

134 Norman'’s Satellite TV Installation
Norman Gates of Electric Dreams had been clueing
himself up for his first satellite TV installation. How it all
went brings with it some practical tips.

135 A Bout of Despair Les Lawry-Johns
You'd despair if you had the wicked Goodmans set that
wouldn't start up to deal with. But it all came right in the
end, unlike the shop that's still for sale.

136 Test Case 324

OUR NEXT ISSUE DATED JANUARY WILL

Joe Cieszynski

Tom Ivall

Eugene Trundle

L7 128

J. LeJeune

“correspondence”).
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BE PUBLISHED ON DECEMBER 20
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MPSA13 169 |oN3%03  vip [ 7918 40p | aNG811  130p 100p | 3% Bop | STK-2025 800p | T283000 62p | TDA1085 400p | TDA-5800 60Cp
A i |ME g 128 LR 10t | SRR B |ravse roon | oA Saep | e o
N3905  19p | 78L05 2 ¢ % TDA-7000
MPSAA3  18p |oNZo0e  11p | 7alos 28p | AN7105 2108 }& Mo SoP | STK-2038 900p |TA7061  116p | TDA1IE1 60p | TDA 7040 250p
MPSASS  28p |oNa0m  28p | 79012 28p | an-7110 130 100p | - 3% | STK-2048 1000p | 7A7 70p [DA-115¢  50p | tpaz0so 2009
MPORGS 260 |5N4035  25p | 78115 28p | AN114 160p 100p | (M711  8ap | STK-2110 €80p [TA7066° 120p |TDA1N0 100p | 1pa721; 150p
MPSATO  18e |oNa037  26p | 780 28p | AN-7115  150p 100p | LM P | stk2120 a20p | 7A7073 200p |TDA-1180 $80p | DA
MPSAS2 20D | oN'a062 L2 28p [AN7116  130p 160 | M38 &% | sTk2175 650p [TA7089 300p [TDA-11S0 100p [TDA7220 150p
MPSAS3 20D |7N'a064  100p | 79L05 aop | AN-7T120  130p 1508 | 730 99% | STK-2129 610p | TA7108  130p [TDA-12008 8op [TDA7200 300p
MRSI0 38p [oNa401  12p | 79 40p | an-7130  110p 1607 | o raiieT ASP | STK-2139 800p | TA7108  220p [TDA1220 150p [TDA7250 600p
MR 2N.4403 79112 40p | AN-7222  300p UM TaMET a8 | S5TK-2155 1000p | TA7119  150p | TDA-1235 350p | TDA-7255 G00p
oces 250p |2N.4443  76p | 79115 40p | AN-7310  90p 650p [M74s 385 | STK-2230 680p |TA7120  65p |TDA-1236 295p | TDA-7270 150p
oc9 2 2N4444  .76p | 78IBKC  100p [AN-73IT  gop 950p | LM-748. P | STK-2240 920p | TA7130  80p | TDA1270 200m |TDA-7274 100p
0c35 250p |2N5061  20p | 7824KC  100p | AN-7410 280p 20p -] 33p | g7y 820p | TA7137  83p | TDA-1410 210p |TDA81I5 300p
0C36  260p | 2N: 20p | LM303K  100p | AN-7420 250p 230p | LM o %30 | STk-3041 600p |TA7140 130p TDA1412 100p |TDagIc0 300p
0cd5 SO0p [2N5163  46p | LM317K  220p | AN-7140  460p S0P | Maem  8ob | STK3042 680p | TA71S7  140p |TDA-1420 200p |1DAi70 2008
oc7 30p [2N5192  50p | LM3ITT  180p | AN-7145  195p 130p | LM roop | STK3044 B75p |Ta7176  240p, | TDA-170 140p | TDAS170
Qg2 50w |an: soom| thaok - aoplp A @i 1800 | (R0, Jo0n TK 3062 600 (TA71%  400p'|TOAS10 380p | PRSI %
2N'5245 723 - 230p 3082 700p 200p 1512 200p
OTi2Y  120p |3Nased  ‘3op | THAKC 6700 | ANTICG 240m 8op [ M35 2859 3080 650p | TA7203 180p | TDA-1515A250p | TDA-9403 250p
R20088  100p [2N5296  30p | 7BHOSKC 800p.| AN-7158 310p 130p 6 290p | STK3156 G6Op | TA7204 140p |TDA1520 350p |TDA9503 240p
R2010B  100p |2N5320 80p | 78HIZKC 700p | AN-7168 260p 100p | M51102  200p | STK4017 450p [TA7205 80p |TDA-1522 200p | TDA-9513 350p
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UNEAR {C'S
—Cont.
TEA-1002 &50p
TL0-61 40p
TL.0-84 80p
TLO-71 38p
T.0.72 55p
T.0-74 82p
TL.0-81 40p
082  48p
TL.0-83 g:
ULN-2002 70p
ULN-2003  €9p
ULN-2004 €39p
ULN-2068 270p
ULN-2803 130p
ULN- 170p
UPC-16C  160p
UPC-20C  220p
ul 130p
UPC-555  60p
UPC- 8op
UPC. 80p
UPC-571  220p
bet &
s s
UPC-! 300p
UPC-592  85p
UPC-535 190p
UPC-! 190p
UPC-1001 220p
UPC-1018 170p
UPC-1020 200p
UPC-1023  80p
UPC-1025 230p
UPC-1026 95p
UPC-1028 90p
UPC-
1031H2 180p
UPC-1 80p
UPCG-1158H2 70p
upC-
1167CL 170p
UPC-1181 110p
UPC-1182 110p
UPC-1183 200p
UPC-
118542  230p
UPC-1186 B8Op
UPC-1187 150p
UPC-1188H 400p
UPC-1197 140p
UPC-1200 325p
UPC-1222 130p
UPC-1230 210p
UPC-1238 120p
UPC-1. 230p
UPC-1277 240p
UPC-1278 240p
UPC-1335V 320p
UPC-1350 115p
UPC-1353 1680p
UPC-1353 190p
UPC-1365 320p
UPC-1. 425p
UPC-1373  86p
UPC-1378 210p
UPCY 110p
UPC-1. 170p
UPC-1397 450p
UP(gCA 760p
14
gjapz%m 500p
UPC-1458 100p
3%-:470 200p
UPC-1505C 400p
UPC-
1517CA  400p
UPC-1525C 400p
UPC-1 650p
UP%1571C30091°°’
ZN-424 100p
o
ZN-427  66Op
ZN-428 425p
2N-429 218p
ZN435  340p
N-448 610p
ZN-459 190p
ZN-1034  170p
-1l 640p
ZNA-134H2160p
-234E 920p
JAPANESE
28A473 35p
28A-4%0 80p
B
28A550 180p
A562 60p
28A-603  100p
25A-606 2009
28A-608 16p
25A-634 B50p
28A-638 50p
25A-640 S0p
25A-673 20p
28A-684 80p
25A639 100p
25A-708  300p
28A-715 80p
28A-720 20p
25A725.  8Op
25A-726 26p
28A-733 30p
25A-747A 800p
738 B5p
2SA-748 80p
25A-769  130p
25A-770  200p
25A-771  130p
B il
25A-14  170p
28A. 30p
25A872 40p
25A872A 50p
eI
25A-907 €50p
g =
-91
25A-916 30p
RAsH  abp
25A-934 40p
Be =
25A-933  140p
S0p
28A-950 25p
oe o=
28A-954 T6p
A 70p
Rhses don
A-968 70p
2SA-970 50p
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VIDEO LAMPS

UNIVERSAL VIDEO LAMPS

12V.60 mA

MP FOR PANA!

25D-1608 210p | 25D-1941 500p
2S0-1609 100p 25D-1584 160p VIDEO "EADS
2501632 500p | 25J49 a26p
250-1649 260p | 25J-50 4285p | JVC/AKAVFERGUSON 3HSS
gg:g m 2,?,’({79 mnm {For all Modets) £12.80
- NATIONAL PANASONIC
25Dt 200 Sk 100 | arss = amssn £12.00
2501668 120p | 25K68 100p | (NV322,NY332, NV340, NV2000, NV2010, NV7000,
2501677 300p | 25K-134 418p | NVB170, NVB200, NVB400,
2501739 450p | 25K-135 416p | NVB8600, NVBE10, NVB620).
250-1783 100p 25K-147 160p
2501815 100p | 25K192 asp
250-1825 120p | 25K185 180p
2501843 100p | 2sK-197 140p | AKAI
250-1846 350p 22'(-311 7%
25D-1884 300p 28K-323 1
250-1910 280p | 35K-88 70p | VS-109/201/202/301/303 '€£24.00
BRIDGE RECTIFIERS
AMSTRAD
WO05 A0V 1 .
WOl 14100V .3 VCR 4500, 5200, 9000 VCR 7000 £19.60
w02 147200V 18p
w04 1A/400V 21p
wo8 TABOOV 23p
wos 1AB00V 28p | FERGUSON
BR81D 2AN00V 33p
BR82D 247200V 33p
BRB4D 400V 37p | 3V32IVC HR7655 £38.00
BR8SD 2A/600V 43p | 3vaasasas/ar £21.00
BRSBD 2A/800V a3p e
BA32 3A7200V a3p -
BR34 3A/a00V a3p
BR35 IAB0OV aap R
BRE2 GAR200V 80p
BR64 BA/400V 7.
Eri o 1 ;;/2;5;0/520/530/6151620/622/710/715{7204:1715
BR252 2547200V 6p i
BR254 25A1a00V asp | FISHER VBS 7100VBS 7500 £29.00
BRZ56 25A/600V FISHER VBS 9000VBS 9900 £29.00
BR258 25A/800V 40p | ASHER VBS 7000 £30.00
B8R351 I5AN00V 1
BR352 P e —————
BR354 35A/400V 228p
BR3I56 35A/600V 230p | HITACHI
BR358 3s~sggx zx
BY164 1.6A/1
VT11/14/3361/63 £20.00
.S v
V179 154800 0% | LITACHI VT7-17, VT35.38, V139 £38.00
HITACHI VT18 £38.00
TRIACS HITACHI VT120, VT 220 £31.50
- HITACHI VT3000 £14.00
TIC206D —  awdoov eop | HITACHI V¥5000, VT 5500 £20.00
TIC225D —  BAMOOV 63p | HITACH! VT65, 7000, 8000, 8300, 8500, 8700, 9300,
TIC2260 —  8AM00V 68p | vT9500, 9700 £20.00
TC2360 — 127400V 85p
TiC2460 —  16A/400V 105p
TIC253D — 204400V 190p
T1C263D — 25A/800v 205p | NATIONAL
—  BAM0Ov 62p
NV 777/NV 330 £26.50
THYI!ISTORS NV 430/NV 460 £21.00
(SCR's) NV 730 4 HEAD £30.50
NV 366 4 HEAD £30.50
2N.5061 —  D.BABOV 20p | NV 180 PORTABLE 4 HEAD £41.00
2N5062  — 08AN00V 28p | NV 370/NV 380 £18.00
(Z:N 05&64 - mew‘mx g: NV 788NV 810 £43,60
4l 85/N
TIC1I6C BA300V §9p :xe 15 v 870 g‘:g
TIC116D 8AB00V 20p g
TIC116M BA/GOOV 78p | NVG 30 £28.00
TIC126D 1247400V 785p | NVG 33, NVG 45, NVG 46 £41.00
}Eﬁfﬁ' 12a/600v 3:: NVG 40, NVG 130 £28.00
Bz 5% [ NvG 400 £42.00
BR303 85p
BT108 180p
87116 80p
BT119 100p SANYO
ori21 120p
Ticas 22p | vrc 5000, vIC 5400, VTC 6000,
Tc4s 27p | VTC 6500 £28.00
B 2528 | VICMIN 12021125503 1/35/40/50
17089 200p | VTC 5100, VIC 5150, VTC 6300 £28.00
m27 200p | VTC 5350/5370, VICNX 10/15°20/30,
15/80H 230p | vTC 5550 £28.00
1858 230p | vTC 5100, VTC 5150, VTC 5300 £28.00
I 850p | yTC 9100/9300/9455/9500 £30.60
VTC 93509355 £30.50
* & * ® ok k * *  * %+ 9w *|VTC 5500 £30.60
* UHF TUNERS *
* y32210 soop +
us 500p
+* * Al
* U' * & * & * & * * & & N * s“ RP
VC 381, VC 383, VC 386, VC 387, VC 388, VC 482,
VC 483 £19.00

VC 486, VC 3300, VC 8381, VC 8100,

VC 9300, VC 9500, VC 8700,

VC 682, VC 583, VC 651, VC 681, VC 750, VC
781 £19.00

8833388888853

g

Nt

ELEH R

PNy

LI BN BN SN DN SN N BN

MONO HEAD
STEREQ HEAD

MIN! HEAD

AUTO REVERSE HEAD

LI SN S NN N IR NS O B B4

PHILIPS SWITCHES
K30, K35, K40, KT3, KT4

OR C20, 30, 40 SLF1, SLF1UB,
£19.00

SLC7 RANGE SL 5000,

£16.560

L B B O R AR I O A O N S B B 4

£22.00

GRANDATA LTD
FOR ADDRESS & PHONE
PLEASE TURN OVER —>»




VCR
PINCHROLLERS
AKAL

V58300, VS9500, VS9700,

VS9800 280p
VS1, VS2, VS3, VS84, VS5, VS8,
V89, VS10 360p

AMSTRAD

VCR4500, VCR4600, VCR4600

Mk2, VCR4700 280p
VCR5200 360p
VCR7000 360p

FERGUSON

3V00, 3V16, 3v22, 3v23 280p
3v29-30, 3v31-32 2
3V35-36, 3V38-39, 3v4243,
3vaa-4s, 3v4s, 280p
3V53, 3V54-55, 3V56-57, 3V58-59,
3ve4-65, FV10-11, FV12-14

HITACHI

VT11, VT33

VT61-62, VT63-64, VTES,
VT86-88, 280p
VT110-122, VT120-128, VT130-135,
VT138-150, VT168,-220

VT5000, VTB000, VT9300,
VT9500

Jve

HR3300, HR3330, HR3360,
HR3660, HR4100, HR7700
HR7200, HR7330, HR7660,
HR7610, HR7650, HR7655
HRD110, HRD111, HRD120,
HRD121, HRD140, HRD150
HRD160, HRD225, HRD4SS,
HRDS6S, HRD725

MITSUBISHI

HS200, HS300, HS301, HS302,
HS303, HS304, HS310, 280p
HS320, HS700

NATIONAL

NV100, NV180, NV300, NV333,
NV340, NV366, NV60O,  280p
NV777, Nv788

NV230, NV370, NV430, NV460,
NV730, NVB10, NVB30,  280p
NVB50, NVB70, NV890, NV2000,
NV2010, NV3000, NV7000,
NV7200, NV7800, NVB500,
NVB610, NV8620, NVG14

NVG7, NVG10, NVG12,

NVG18 360p
NVG21, NVG25, NVHES  360p

PHILIPS
VR6460 280p
SANYO

VHR1100, VHR1300, VHR1500,
VHR2300 360p
VTCS000, VTCS5150, VICS500,
VTC9300, VTCM10, VTCM20280p

SHARP

VC381,VC386, VC2300, VC3300,
VC7300, VC7700, VC8300
VC9100, VC9300, VCI500, VCI700
VC387, VC4a81, VC482, VC483,
V486, VC496, VC581 360p
VC582;VC583, V(585

V651, VC681, VCB85, VC750,
VvC780, vC781, vC78s,
vc787 360p
VC793, VCT72

SONY

SLCS, SLC6, SLC7

SLC8, SLC20, SLC24, SLC30,
SLC33, SLC44, SLHF100  360p
SLF1, SLF11, SLF25, SLF30,
SLF60, SLF100 .,

(AR SRS EEREEEEEXN]
* 75 OHM COX CABLE WITH *

FERGUSON

3292, 3v00, 3v01
3v16, 3v22,
3va3
3v29/30
33132
3v35/36
3v38-39
3va/43
3va4/as
3v4s/54
3vss

FISHER

VBS-7000
VB8S-8000

HITACHI

VT-11, VT-33
-5000
VT-5500
VT-8000
VT-8500
VT-89300
VT-9500
VT-9700

JvC

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

HR-7200

HR-7600

HR-7610

HR-7650

HR-7655

HR-7700

HRD-110, HRD-111,
HRD-120, HRD-225
HRD-250, HRD-455,
HRD-565, HRD-566, HRD 725
HRD-755

VIDEO MOTORS
AMSTRAD
VCR-7000 REEL MOTOR  1700p
FERGUSON & JVC

CAPSTAN MOTOR
PU-45979
CAPSTAN MOTOR
PU-55371V

DRUM MOTOR
PU-46414

REEL MOTOR
PU-51381V

NATIONAL

REEL MOTOR
MYN-135VSL
FOR NV333, NV366

SANYO

REEL MOTOR
4-529V-10800

SHARP

REEL MOTOR
RMTOV 1008 GEZZ

SONY

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

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

2100p
1950p
1950p

2650p

1350p

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

IDLER ASSEMBLY
PU47752

TAKE UP IDLER
PU-514024

TAKE CLUTCH
PU-65373

IDLER ARM
PU-55373-3-8

FAST FORWARD IDLER
PU-45896C

NATIONAL
IDLER
SANYO

REEL PULLEY
143-0-662T-01201

SHARP

IDLER
NIDLO00S GEEZ
IDLER
NIDLO006 GEEZ

SONY

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

SANYO

VTC-5000
VTC-5300
VTC-5500
VTC-9300

SHARP

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

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

VCR-4600 & Mk 2
VCR-4700
VCR-5200
VCR-7000

SEE PREVIOUS PAGES FOR MORE

SONY
SL-C5, SL-C6
SC-C7

SCC9
SL-8000-8080

TOSHIBA

V-55/57

<«€— GRANDATA BARGAINS

92

SERVICE AIDS

SERVISOL
PRODUCTS

V. HEAD CLEANER
SWITCH CLEANER
SILICONE GREASE
FREEZE IT

FOAM CLEANER
ANTI-STATIC
AEROKLEANE
AERC DUSTER
PLASTIC SEAL

* ok k ok ok ok kKK
* UNIVERSAL *
* TRIPLERS *
* 450p *
* ok ok ko ok ok kK
* ok ok ko ok ok kK
* SONY ON/OFF *
* SWITCHES ~«
* 200p *
* ok ok ok ok ok k K

d ko h ok kk kK
* PHIUPS *
* SWITCHES *
* 150p *
*K30, K35, K40, KT3, KT4k
* Ak Ak kA KA K

T4HC147
TAHC148
74HC151
74HC153
74HC154
74HC155
T4HC157
74HC158
F4HC160
74HC161
T4HC162
74HC163
74HC164
74HC165
74HC166
74HC173
74HC174
74HC175
74HC181
74HC182
74HC180
74HC191
7AHC192
74HC193
T4HC194
74HC195
7aHC221
74HC237
74HC238
74HC240
74HC241
74HC242
74HC243
74HC244
74HC245

A

-
@
N
°

R HHTHTTH

&
=
°

§5585585858

74HC251
74HC263
74HC257
74HC258
74HC259

74L5114
7415122
74L5123
7418124
74L8125

74L!
741
74L!

$2553888

3
BIEEIEFEELEEINEEIIISEERL5R85Y

5%

§688335

ke
a
¥

-

8748
8756
AY3-1015 200p
SPO256AL2 S00p
Z80ACPU  150p
Z80BCPU  400p
Z80ADMA 500p
Z8OAP10  220p
ZB0BP10  340p
2B0ACTC 200p
Z80BCTC  320p
ZB0AS10  460p
Z80AS10-1 680p
Z80BP10-2 680p
Z80ADART 600p
745269 180p
745387 200p
75107
75110 75p

75113 100p

75122 110p

75150 96p MAN.72
75154  100p MAN.74
75162 700p

75182 95p

75183 96p OL747

6s0p
1100p
1400p

-

R

NN
(13

SOLDERING IRON

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

EFERH B T R FET YL FE PEE RS T EF A L
PRI T T

FHH

DESOLDERING PUMP
SOLDERING IRON

ANTEX XS25W 240V Soldering lron
240Vec 540p
Spare Element for XS25W 240V 260p
ANTEX C15W 240V Soldering Iron
240Vem 540p
Spare Element for C15W 240V 260p

DESOLDERING PUMP

Desolder Pump 290p
Spare Nozzle &0p

SOLDER MOP

fryery

FEIELEIIISILLLIOLE
R

H

SOLDER

18 SWG 5009
20SWG 500y

L

SOLDERING IRON

STAND

Soldering Stand 200p
Spare Sponge 40p

IR TR R R
3

PR

FLOPPY DISCS

514 inch OSDD (10 in box) Branded
Name £2.50
514 inch DSDD (bulk pack} 25 £10.00
32 inch DSDD (10 in box) Branded
Name
3inch CF2 Branded Name £240
3inch CF2D Branded Neme ~ £3.00

£13.00

ITEMS AND QUOYATI
iease send 70p P&P ang
Qatigns givendo

Of TYPE NOT LISTED HERE AS WE ARE HOLDING

IONS ARE

GIVEN FOR LARGE QUANTITIES.
AT at 15%, Govt, Colleges, atc. Orders accepted.
antities. Please aflow 7 days for defivery. AR

brand-new

e new and boxed. Prices quoted are subject to stock

be changed without notice.

GRANDATA LTD

K. PSOHOUSE. UNIT 15, POP IN COMMERCIAL CENTRE,

MBLEY.

IDDLESEX, ENGLAND

Telephone: 01-900 2329 Telex No: 932 885 {Sunmit)
Fax: 01-903 6126
Access & Visa Card accepted. Open Maonday to Saturday.

TELEVISION DECEMBER 1989




Tel: 0254 365

Telex: 635562 Griffin G (For P.V.)

Ui t 1K ADI}nﬁ .00 d
0 rorder
COUNTEH p P (U.K.). Heavier pa‘r)gelse 9.
OPEN -cahle service aids, d ausun
| A ?]“li )plgsenallo'\ju rsmcha ed at
- LK) orde: I¢

ON, NCS  MON-FRI cost. Firt Cfass Mail isgused
90936 BBS 1EE. gam-5pm whenever possible. Add 15% VAT

to total except where it states zero

THERE IS VAT ON P+-P.

BOOKS AND MANUALS ARE ZERO V.AT.

Goods are despatched on the day we receive your order.
If for any reason we are out of stack we will try to inform
you as quickly as possible. We try our best to give a
speedy, fair and efficient 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 subfct to change without notice. In some
cases we may have to supply an equivalent.

We need e)g; rB dates for credit card orders.

MINIMUM ORDER £5.

rate. Bulkter items will be sent by
Partners S. & B. Cucknell Fax No. 9 I?IAI m mriler:lﬁt;:éo)i VAT up to 25K
24hr. answering service 0254 395361 am-3p e ot e on Satudays
SURPLUS C.R.T.’s REMOTE CONTROLS GOOD NEwWS!!
WHILE STOCKS LAST THORNFERG TV oo oo AVAILABLE AT THE TRADE COUNTER
15.00
23 ;\';20; N/FERG VIEI)IESS 17 WE NOW HAVE A CONTINUOUS SUPPLY OF REFURBISHED TVs AND VIDEOS
zzg.'gg V31 IR8945 .. NEW STOCK DAILY
2500 3vas 1R8946 ..
2000 | 3V43 ... 1R8947 . READY FOR RETAILING!!
00 | GRANADA UNIVERSAL ....
00

-
@ o

TAKE UP IDLERS/CLUTCH
ASSY

AKAIMI32773..
AKAIBV327815
AMSTRAD 7000
VHS gen THORN,
FISHER 490400900 .
FISHER 420400300/400
FERG3292FFF. ...
FERGIVOOFF. .
FERG 3V00 TAKEUP .
FERG 3VOO TAKEUP late
FERG3VIGTAKEUP ...
FERG 3V16 TAKEUP late
FERG 3V22 TAKEUP .. .
FERG 3V22 TAKEUP late
FERG 3V29 TAKEUPCL
FERG 3V29 TAKEUP §
FERG 3V29 TAKEUP DL
FERG 335 SPL CARR
HITACHI FIF 6886971
HITACHI 6413663. ..
HITACHI6414221
HITACHI 6383531
HITACHI 6861471
HITAGHI 6861482
HITACHI6345173.
HITAGHI 6886971 .

HITACHI WIND RDLLE
NAT PANVXPO463 .
NAT PANVXPO243 .
NAT PAN VXPO401
NAT PANVXP0344
NAT PANVXP0331
NAT PANVXPO521

NN RS RIRERAI R RN LR RRRRREEERERSS

WE HAVE A FULL RANGE OF MOTORS, TYRES,
BELT KITS, LAMPS etc {N STOCK.
PLEASE ASK FOR CATALOGUE

PHILIPS ALL IN EXCELLENT CONDITION COMPLETE WITH REMOTES AND ALL TRIMS.
NO

G11TXTUS31 BUTTON

incl. DISH/LNB RECEIVER
RG59 CABLE100M ......
RG6 CABLE100M ..
4COREPOLAR CABLE .
FCONNRGS ...

20" Decca Micro System ..

SCRATCHED CABINETS
VIDEOS HAVE OPERATING INSTRUCTION LEAFLETS. TYPICAL EXAMPLES:

G11NONTXTUSE263..... ... -
G112 FUNCUS8518 See Offers 3v29etc. Top Loader . 3V35etc. Front Loader with Remote
KT3/30 NONTXT IR8331 .. Top Loader Stereo 3V44 Front Loader Remote ...
KT3/30 TXT IR8420 .. s
RC5 REPLACEMENT . . 14 Pgnahles. Standard .. m‘ﬁ(ﬂ? Rertgo? %
. Standard .. . Remote. Te:
| PLUS MANY MANY MOREMT | 50T Z s Standars, Tostba
Ferguson. Standard .. . Remote 160 Senes
SATELUTE EOUIPMENT Fegﬂsso:. Remotg Philips. Remote. Text. CTX
SAKURA ASTRA SYSTEM Philips. Standard ....... Ferguson TX100 Stereo.

AVAILABLE MID OCTOBER 21" & 24" FSTs

Piease Ring for Availability

Philips. Remote. K30 .. ... .

WE HAVE TRIPLERS, LOPTX, PUSH BUTTON

ASSY CRTs, CAPACITORS, RESISTORS, POTS,
FUSES, DROPPERS, STYLI, LEADS, CABLES,

efc. ASK US

INTEGRATED CIRCUITS
We have in stock all listed Gommodore IC's.
COMPUTER IC'S/TRANS

X81

SPEC 48K ROM.
QLROM 256K . .
QLROM 128K ..

FCONNRGS9 .
FCONN SCREWON ..
FLINECONN .
CRIMP TOOL

OFFERS
QVCWMOTOR ...
ASSTDSLIDER POTS
ASK FOR VALVES

VHF H.GAIN AB/CD
(M7253 BEHIND SET (MAINS)
CM7243 SECOND SET AMP ..
CM7093 THREE SET AMP

CMO00300  FLUSH SING.OUTLET ...
CM300301  FLUSH SING QUT.ISOLAT .
CM9010 FLUSH TWIN OUTLET ...
CM3034 UHF FILTERS AB/CD
CM9033 6 WAY PASS SPUIT ...
CM7042 TV GAMES COMBINER
CMI009 FLUSH TV/iM EMULATOR .
CM3006 VHF/UHF DIPLEXER ...
™72 TELEVERTA UP VHF TO
CM7057 TELEVERTA DOWN UHFAH
CM7294 DIST.AMP UHFAVHF

CM7274 4 WAY DISTAMP .
CM7082 UHFAHF DIST.AMP
CM708010  UHF MHA ..
M721 UHF WIDEBAND 15 db..
CM5004 4way VIDEO DIST.AMP..

LABGEAR SATELLITE RANGE
CM5188 [F interim Dist Pump.

CM5110 i M
oMs112 Block Converter with PSU .. ..153.34

SIGNAL STRENGTH METER ..

AND A COMPLETE RANGE OF AERIALS
AND ACCESSORIES ON PAGE 23 IN
CATALOGUE

ANTIFERENCE
UNIVERSAL No. 1 GLAMP. 13
SB11SPLITIER.......

CS200COMBINER/SPLITTER ..
COBT1QUTLET . .
PU1240 POWER UNIT
PUISDOMHA ...

Due to an overwhelming response we have
decided to retain this fabulous offer for one
month more.

VIDEO HEADS
3HSSN 12.50

3HSSV 12.50

YES REALLY!!
WE ARE IN STOCK OF THESE AND

MANY MORE TYPES. SEE CATALOGUE 8501 COMMODORE .

6264 COMMODORE
6510 COMMODORE ..
6526 COMMODORE .
6561 COMMODORE .
6569 COMMODORE ..
6581 COMMODORE . .
8360 COMMODORE

LR

8701 COMMODDRE ..

27MHzFILTER .

MATCHED TRANSFORMER ..
XS2 XTRASET ..
XS044WAYDA.
XS4/6. ..

THESE OFFERS WILL MAKE YOU SMILE

13A PLUG TOPS (10)............ 375 A3SB10.........
FIG 8 MAINS LEADS...
E240 VIDEO TAPE

0.50 14" MONO TUBES
2.20

906114 PLACOMM .. ..
901225CHAROM.COMM
10.00 901226 BAS ROM.COMM

4 ZTX182/BC 182

SUPER SETTOPAERIAL
CARATENNAAERIAL .
TRAVELLER AERIAL ..
SILVER SENSOR AERIAL.
XGBHIGH GAIN AERIAL .
POWER SENSORAERIAL
MERCURY SETTOP AERIAL
LOOPAERIALS .. ..........
COAX CABLE 8540 100m.

-6.50 | \we ARE SPECIALISTS IN COMPUTER PARTS
7.20 | AND HAVE LOTS OF GOODIES NEEDED TO
REPAIR SPECTRUMS AND COMMOOORES. THORNTT31.

SPECTRUM 48K MEMBRANES
ONLY .

REMOTE HAND SETS

THORNTT32.
G112 FUNCTION .
GRUNDIGTP160/E .......
DECCA 101 (NON TXT)

8 88k

§ .9.50

s B8O NG SMOKEALARM .. ... 19.50

PN AN BRI R RR B2 R RIS~ ERIRRSRILRRRERARBRYAESN

SoocoocoooonwNnaBN

-9.50 [ new PRODUCTS

10.00 | ApaPTORS TO ALLOW BATTERY SMOKE
ALARMSTO RUNOFF MAINS ... 525

SECURITY EQUIPMENT
CONTROL PANELS
SHORROCK ACORN PANEL ... ... 3250

IR DETECTOR INTERNAL
8175 SHORROCK..
ORION...... ... .....
Our new range of extemal security fighting/PIR is
now in Stock.

PHANTOM 240 PIR (Mains) ...................... 41.25 |-

PHANTOM SC Self Contained 240 PIR/Light with low
watt PL9 tube 34.50
PHANTOM PC 240V Self Contained Courtesy Light
which operates during hours of darkness........... 2250
ORION 5 PIR with buitt in halogen flood light 60.00

EXCELLENT VALUE

CASTLE PETITE PANEL \
5Zone/Keypad operated .......................... 4395
CASTLE OMEGA SE

5Zone/Keypad operated ..o 66.00

plus all the extras you may need to fit a complete
security package.

WE STOCK CABLE, CLIPS, BELLS, BOXES.
BATTERIES, SOUNDERS, BUZZERS, XENONS,
CONTACTS, SMOKE ALARMS, TRUNKING,
PRESSURE MATS, FOIL BLOCKS.

PHILIPS BACK UP BATTERIES

TELEVISION WALL BRACKETS FEW _ONLY g rs
P5245 TELETWIST TWIN
Articutated TV Wall Bracket 3HSSH 4 WaY mlélLBsocxn WITH .
\Z20iwhie Hitachi 15.00 AEYO S CARLE o ST
{Loadbearing Cap. 36Kg) . ..~ ... 24.16 \T4000/4300 RED MK4 REMOTE ... 16.95
5000/5500 SOCKETKITFORTDAZ600 . . . 135
PLISICESIGNER TWISTER VIDEO HEADS 3V3839 LOWER DOORFLAP .. . . .. 2.58
(Loadbearing Cap. 36Kg) ... ... 21.00 3V38/39UPPERDOORFLAP . .. .. .....9%
Pog4t LITTLE TWISTER DISKS
Srtall, ideal for Bedroom/Kitchen - . .
14" White D n 15,“’”" OISk s Sheila and the girls send
(Loagbearing Cap. 16Kg) .. . ......... 1408 | GoLOSTAR 32" DISKETTES their love and best wishes
HF2DDOS/DD (BOX10) ... 8.30 for Christmas and the New
T OISKETTES " Year and say thanks 1o al
' TEST METERS AMSTRADS DISKS 2400 their customers.
HT700 METER 20,000 R .. 1089 y
PHILIPSMETER . .. .. 25.90 We have Video Tapes for the V2000,
VIC240 ... Y L750 BEta...oocon - - 3.35
VICA80 . 7875 — )
STATIONERY / o N
SERVICECALLPAD (100) . . . 198 DON'T FORG ARE THEMAIL ORDER SPECIALISTS AND'W
Y HARE TO STOCK ALL THAT WE ADVERTIS
REPAIRTICKET (100) oo .. 3.90 YOUR MAGIC WAND 3
JOBCARD (100) . 2.50 IT ISNOT OUR POLICY TQ PRINT LISTS IN
RENTAL PAYMENT CARD (5{)) 3.50 DEGAUSSING CATALOGUES OF GOODS THAT WE DO NOT HDI \
MAINTENANCE AGREEMENTS (100) .. - 3.50 AN STOCK
COILS PLEASE RING US SHOULD YOU HAVE ANY
STICK TYP! SPECIAL REQUIREMENTS OR IF YOU NEED
WE WELCOME ORDERS FROM SCHOOLS, { QUANTITY DISCOUNTS. ‘(
COLLEGES AND GOVERNMENT NSTITUTIONS 22.50 WE WILL ALWAYS TRY TO GIVE YOU pensoy 1/

ON OFFICIAL REQUISITION.

ND FRIENDLY SERVICE.

PHONE: (0254) 36521 — 390936 — 32611
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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. Ciear display 8 x 10cm. Mains supply: 110/126/220/240V AC 50/60Hz.

All supplied with 2 PROBES, a COMPREHENSIVE MANUAL and a 2 YEAR WARRANTY.

HM203-6 20MHz STANDARD

SPECIFICATION

+ 2 Channels

+ Bandwidth: DC-20MHz

* Sens: Ch1,, Ch2,, 2mViem

* Timebase: 0.25-20ns/cm
tiggering: DC-40MHz

* Trigger LED indicator
+* Calibrator: 1KHz Square wave
* tester

+* 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 types * Tests all three guns of colour CRT's
simultaneously under actual operating conditions (modet 467) * Exclusive multiplex technique (model 467?
* Measures true dynamic beam current that adual?' passes through G1 aperture to screen * Measures afl
shorts and leaks — preserving more CRT's * Tests focus electrodes lead continuity finding fautts that other
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 adaptors development * Tests and rrgjuvenates VDU’s and Oscilloscope tubes * A range of over 40
CRT base adaptors available * {ncreases profit * Pays for itse!f in months.

PRICES

I
Model 467 Tri-dynamic three meter instrument Inc. 6 common adaptors
Without adaptors ....£344
Moxde! 470 Single meter instrument Inc. 6 common adaptors . .
Withoutadaptors
Technical leaflets available. GET INTO PROFIT NOW!

FREE Securicor Delivery
HM604 60MHz UNIVERSAL

SPECIFICATION

+ 2 Channels

+ Bandwidth: DC-60MHz

# Sens. Ch1,, Ch2., 1mV/icm

+ Timebase: 2.5s-5ns/cm

« Triggering: DC-80MMz

* Active TV-Sync-Separator

* After delay trigger

+ Sweep delay « Delay line

* Tngger LED indicator

« Calibrator: 1KHz & 1MMz Sq. Wave
+ Component tester

* Plus many more superb features

Price £575.00 + £86.25 V.A.T.

HM1005 100MHz UNIVERSAL

FREE Securicor Delivery

3 CHANNELS-UP TO 6 TRACES

SPECIFICATION

+ 3 Channels

+ Bandwidth: DC-100MHz

+ Sens: Cht.,, Ch2, Ch3., imVicm
+ Timgbase A: 2.5s-5ns/cm

« Timebase B: 0.2s-5ns/cm

* Triggering. DC-130MHz

+ After delay tigger # Delay line

+ Trigger LED indicator

# Overescan LED indicator

+ Active TV-Sync-Separator

A + Calibrator: 1KHz & 1MMz Sq. Wave
e * Plus many more excellent features

Price £726.00 + £108.90 V.A.T. FREE Securicor Delivery
SPECFICATION HM205-2 20MHz DIGITAL STORAGE

* Analogue real lime (Same as 203-6)
+ Bandwidth: DC-20MHz

* Sens: Cht., Ch2,, 2mvicm

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

* Triggering DC-40MHz

+ Active TV-Sync-Separator

+ Max sampling rate: 2X5MHz

+ Memory: 2x 1024 x8 Bit

+ Dot Joiner §
* Printer/plotter output ,

+ Component tester

+ Plus many more useful teatures

Price £527.00 + £79.05 V.A.T. FREE Securicor Delivery
) B.K.s CRT TESTER-REJUVENATOR

Tests and rejuvenates blue, green &

red guns saparately. Fitted with delta and
P.L.L. sockets. Compact size 120 x65x80
mm. Supply 240V AC

Price £32.00 + £4.80V.A.T.

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

FEATURES
* Covering FM and all TV bands
(UHF/VHF)including CATV freq.
= Digital tuning display (3 digits)
for direct frequency readout.
* Accurate 10 tumn tuning
potentiometer.
* Built-in loudspeaker enables
monitoring of sound in AM/FM.
* Meter measurement in voltage
and dB from 20wV (26dB/uV).
* Continuity tester 0-500 ohms.
* Fully portable (battery).
* Sturdy carry case.
Price £249.00 + £37.35V.A.T.
SADELTA COLOUR PATTERN GENERATORS
THE SADELTA RANGE OF HAND HELD COLOUR PATTERN GENERATORS is intended
for usein production, installation and service of both colour and monochrome TV sets, video
and computer monitors. in order to controland adjust the various parameters eight switchable
B B i baan i o iy o s i sy o s A ey

sizeinstruments. Internal re-chargeable Ni-Cd's. Supplied with 9V power supply charger.
Size 131mmx81mmx 23mm.

T.V.PATTERN GENERATOR PAL MC11B UK

« BandIV(21-34) * O/Put 10mVinto 750hms
» Band|ll(5-12) * Sound output

=IPACE Price £124.95 + £18.74 VAT,

PAL VIDEO COMPOSITE GENERATOR

« PALB.G.. * Audio O/Put 10mv
» O/Put 1Vp.p. @ 750hms « Switching 12V @ 4K7ohms

Price£124.95 + £18.74 VA.T.

R.G.B.PATTERN GENERATOR

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

Price€£111.95 +£18.79VA.T.

B.K.’s REVOLUTIONARY DYNAMIC ‘LOPT' TESTER

Revolutionary L.OP.T, tester. Operates

in d;namic mode which actually tests the
L.O.P.T. under high voltage conditions
without de-soldering or removal,

Size 75x100x40 mm. Supply 240V AC

Price£25.99 + £3.90V.A.T.

THANDAR SC110A PORTABLE OSCILLOSCOPE » fulltiig. fac.inc. TV frame etc.
* Only 2Va"thick » Battery or mains adaptor

200MHz DIG. FREQ. METER

» Pocket Size

« 8Dig.LED
Display

+ Freq. Range
20Hz to 200MHz

» Resolution0.1Hz

= Sensitivity 10mV

Price £75.50 + £11.32V.A.T.
S0+ £

DIGITAL THERMOMETER
« Pocket Size
* —50°Cto +750°C
L2l * 1°CResolution
« 0.5"LCD
» Supplied with

E thermocouple

Price £69.50 + £8.92V.A.T.

* Fitsinabriefcase  + Size 256mm x 148mm x S50mm
* Sens. 10mV ACCESSORIES
* Bandwidth 10MHZ ;1 ase £6.25 + £0.93V.AT.

. Probe£7.50 + £1.30V.AT.
Price £195.00 + £29.25V.A.T. Mains Adaptor £7.30 + £1.09V.AT)

IN§ULA| IBN TESTER !&v

+ Electronic battery

DIGITALLCRMETER

» LCD Display

* 18 Ranges

* Inductance 1uH-2H

* Capacitance 1pf—200uf :
* Resistance 1 ohm - 20Mohm
= High acuracy

Price £95.00 + £14.25 V.A.T.

[BARCLAYCARD)

94

operated

» Measuring Voltage
500V DC

» Measuring Range
0-100Mohm

» Centre scale 2Mohm

Price £65.00 + £9.75V.A.T.

U.K. POST PAID, export enquiries welcome. Visa/Access or cheque with
order, payable B.K. Electronics. Official Orders welcome from Govt. Depts.,
Colleges, P.L.C.'setc. Large S.A.E. for technical leaflets of complete range.
Delivery normally within seven days.

DIGITAL CAPACITANCE METER
* High Accuracy * 8 Ranges £38.00
* 0-1pf-2,000uf % Accuracy £0-5%  + £5.70 VAT
* LCD display * Full scale +1 digit Case Included

PRICE

The THANDAR TP1 LOGIC PROBE and TP2LOGIC
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 typicaily
5 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. ELEGTRONICS pePT.7

UNIT 5, COMET WAY. SOUTHEND-ON-SEA,
ESSEX. $SS2 6TR TEL: 0702-527572
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West Mi/ﬂ{zwflls /CI/. Video

CHRISTMAS STOCK NOW IN

OVER 3000 TV’s & VIDEO’s IN STOCK AT UNBEATABLE PRICES — HURRY NOW.

WORKING CTV’s WORKING WORKING VIDEO’s

PHILIPS G11 £18 FERGUSON 3Vv29/3v30 £65
'éff"s’,'?o £30 ELECTRONIC VIDEOS JV?\I 7§2§)N,C £;5

T20 £18 PANA £75
GRUNDIG £35 From £50 SHARP £80
TOSHIBA £30 SPARES AVAILABLE FOR AMSTRAD 7000 £70
FERGUSON TX9/10 £30 MOST TV’s & Video’s 3V31/3V35 £90
TX TEXT £60 {CALLERS WELCOME| HITACHI VT11 £75

STEREO TEXT £85 LONG PLAY VIDEOS  £100
TEST YOUR OWN SETS TRADE 2 MINUTES FROM JUNCT. 9-M6
NEW INFRA RED HAND SETS FROM £10 SHOWROOM WAREHOUSE IN PASSAGE

NEW VHS VIDEO HEADS FROM £15 ""uﬁ 3;:'553'" OFF LITTLE LONDON

BLOCKS OF 10 SETS FROM £40 VIDED’s & TV's CALDMORE, WALSALL
* DELIVERY SERVICE THROUGHOUT ENGLAND, Gall in - you TEL. 0922 724542/722208

IRELAND & SCOTLAND * il e delightod MOBILE 0860 749202
ALL PRICES SUBJECT TO V.A.T. AND QUANTITY Open Mon-Sat 9am — 6pm Sunday by appointment
TYNE & WEAR — CLEVELAND - DURHAM INTERESTS PAY!!
NORTHUMBERLAND - CUMBRIA
BORDERS Train at home for one of these Career Opportunities
We are looking for Retail Outlets — EXiSﬁnQ or New More than 8 million students throughout the world have found it
— To take advantage of our excellent worth their while! An ICS home-study course can help you get a
better job, make more money and have more fun out of life! ICS
has over 90 years experience in home-study courses and is the
SATEI.I.ITE TELEVISION EQUI PMENT largest correspondence school in the world. You learn at your own
pace, when and where you want under the guidance of expert
AT VERY COMPETITIVE ‘personal’ tutors. Find out how we can help YOU. Post or phone
today for your FREE INFORMATION PACK on the course of your
TRADE PRICES
: ro GCSE/GCE/SCE ® TV, Video & Hi-fi _:
; Servicing
SOLWAY SATELLITE | |1 o= ¢ o s s |
® Basic Electronic Exam (City & Guilds)
SYSTEMS | Engineering ® Car Mechanics |
| (City & Guilds) ® Computer Programming |
. . . ] . | © Electrical Contracting/ ® Motorcycle Repair |
is an established satellite TV supplier based in I Installation ol
- - SEE 2
Carlisle offering you the advantage of our I omae |
experience and back-up service. Course of Interest .. ........ e -1
INTERESTED? Then give us a ring on Carlisle l Name |
1 |
Address
(0228) 511482 | v i
' I
ional C , Dept.
FOR MORE DETAILS RS o s s ™ 1
SHADDON GATE, CARLISLE CA2 5TY e e
)
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CAPACIT ORS
1UF at 250V..
47UF at 250V
10UF at 250V
22UF at 250V
33UF at 250V
47UF at 250V
100UF at 250V ...

{All Single Ended PCB Type)

Ransuny

2
25
20
.95
.
.30
()
20
50

ZENER DIODES
BZX61C (1.3 Watt) 3v3, 4v7,
5V1, 5V8, 6V2, 6V8, 7V5, 8V2,
9V1, 10V, 11V, 12V, 13V, 15V,
18V, 20V, 24V, 27V, 30V, 33V,
4V, SV, 6V, TV,
1mv 110V, 120V, 130V. Pkis
of 5pervalue.................. 100

E.H.T. TRAYS
Continental 20AX Focus 8.95
Continental 30AX Focus 8.95

UNIVERSAL .

WE WILL ONLY SUPPLY TOP
QUALITY, BRANDED COMPONENTS.
REPUTATION COUNTS WITH US

INTEGRATED %2]
CIRCUITS G
o S0
..375

I§

PRICE {f)

FREGE

FERGUSON 1690/1

BC107

FERGUSON 179011
FERGUSONTXS...

FERGUSON TX%(M
FERGUSON TX90 (20"
FERGUSON TX10090....

FERGUSONTX100110 20.95

BC147
BC148

.G.L.COMPONENTS BUY WITH
P 7, SOUTH JOHN STREET, CARLISLE, CUMBRIA CA2 5AL
PHONE (0228) 39693/20358 FAX (0228) 515127 -

PRICE (£} LINE O/P TRANS TRANSISTORS TYPE PRICE (£}
200 peccatgo....... TYPE CE 130

‘1975 BC?
a8
A% ;

HINARICT4f5........
ITTCVC20

FIDELITY ZX2000 147/20"
{Inc. Mod.} 1250
FIDELITY  ZX3000 14"/

ITT CVC25/30/32
ITT Compact80.
PHILIPS G8...
PHILPS G11.
PHILIPS KT3..
PHILIPS K30..
PHILIPS CTX
PHILIPS CTX 20"
RBM T20/22A
SHARPC1410....

Decca 80/100

ON/OFF SWITCHES

1.00

E
rerg

Fidelity AVS Series
Fidelity CTV140..
Fidelity CTV14R .
Fidelity CTV14S

Ferguson TX9/10 (Rem}.1.75
TX90{Rem).......

175
-150

Hitachi CPT2650
Philips G8 .

SRRSBHESSERER

o o 3 5 o

A e A R TN A A A4 4

Grundig CUCT31...............

U343 (phono)....
U384C

uan
20mi A/Sﬂ(’PsktEsf 10)
m A/S: of -
250MA, 315MA, 400MA, TV ELECTROLYTICS
A 1254 10N, 27 28, -
AL / 1 C SOCKETS
3.15A,4A,5A,6.3A8A....... 18 Pin Dil-Dil 1 Tatung 160/161
20mm (/B: (Pkts of 10) 24 Pin Dil-Dil i
500MA, 630MA. S00MA, IA. 28 Pin Dil-Dil Tatung 165.....
2A.25A,31 40 Pin Dil-Dil ThomU THORN oot a0,
FERGUSON TV SPARES GECIHITACHI SPARES Nv2000:2010 SANYO/FISHER SHARP VIDEO SPARES VIDEO PILOT LAMPS
X9/10 595 Complete Maintenance VIDEO SPARES ‘Ferguson 3V23{Plug}
Focus Unit TX10.. i HM6251 70 Kit{Genuine)........ooccee...... 2150 VTCS000/5300 VC8300 Ferguson 323 {Plug)
Line O/P Trans TX.. 2350 HM9a2... 595 Cassette Lamp 70 Loading Roller. 3 Eﬁiii'éfr's:?k" ® Sha vct:;’t\:omm/7
Line O/P Trans TX10 2995 VIDEO SPARES Pinch Roller ....... & Pinch Roller ...... I Pinch Raller ; Sharpvcm :
On/0ff Switch (Remote).......... 195 yao00nTa000 Play ldler (Genuine} 25 Reelldler(Genuine) S50 Rewind Idler A
Push Button TX9. 1695  Cansian Motor Reel Idler (Genuine) .. 25 Reel Motor (Genuine).. 1%
Push Button TX10 1695 onowtdler Video Head 1795 Video Head . 3500 VC9I300/381 VIDEO HEADS
RFI Choke TX9. 295 rmow Pulle FVHPG15...... gapsu:tn I\Lﬂ:tnr ........................ E‘li Alba 4000
- asselle Lam| A a4
Tt i 14%  Pinch Roler. Complete Maintenance Geankdiy Assembiy, Pinch Roller b 3%, JVCRASOO - 2%
TX90/100 Play Idler b d Pinch Roller i it VCR4600 n50
Line O/P Trans TX90 14" Video Haad Kit{Genuine).. Reel Idler. Reelldler Senuine) . 395 A d VCR7000 2495
ine S - 3 ideo Head .. Cassette Lamp Reel Motor 1750 , d
Line O/P Trans TX90 201 75 ya001VT9300/9500 Pinch Roller ideoHead. Unlock Assembly 3 pmstrad VCRS0O e
Line O/P Trans TX100 90° 1995 : Video Head 7% ergusonavmnﬂz&m ........
Line O/F Trans TX100 Capstan Motor . Play Clutch {Genuine). SERVICE MANUALS 3V32 4150
MnaeinsTra:Iasn?TX 910) 10° %‘: FF/Rew Idfer. Reelldler (Genuine, ¥ vesst Ferguson 3Va2/44/85/55 ... 2696
On/0ff Switch (Remaote| AT gﬁ:v’;gltglre YdeoHead Ferguson 'I!XS Co:ﬁn;rel::?.. ..2195 g:gm;xgt:,:uine K E;haer:cvxg%%ﬁﬂm ;:i
Push Button TX90 Play Idler.. Ferguson TX10 Camplete.......3895 Reel Mator (Genuing] Hitachi B000/3300/9500......... 2296
Tuner........... Video Head REMOTE CONTROLS Ferg 85 995 Video Head ;iﬂhacr;)i V:l:,]ol:?sE 7%
Ferguson TX9U/S Basic Fi n TX90. 1495 itsubishi . 2195
FERGUSON V4I00NTHENTIE F X910 /ot A s by Panasanic NV230.. 2%
VIDEO SPARES gapstan MO‘O':%E)- Fergusan TX9/10 Text... Ferguson 179011 . 19 SONY SPARES Panasonic NV333.. 595
Copsani Guch RSy Ferguson X Sereo Text Fidelity AVS1600. 5% CapsanMoarCy ... % Fanasone NAIOGH. . 195
Dapstah: otor FE/Rew Idlor | Ferguson TX100 Text.. Fidelity AVS2000... .595  Pinch Roller C5/6/7 %5 p ic NV: 2495
rum Matar Pinch Rafler Ferguson 323 Video.. Fidelity CTV14R .59 Rewind KitC5/7 465 p n%
Pinch Raller ... . Video Head . Ferguson 3v31 Video.. Fidelity CTV20R .595 RewindKitC6 385 p, 3195
;:::—3: gﬁz: :fan:;!)) .55 g E Fﬁedrglgsog]_::l\fg/vsldeo.. Fidelity CTV20T ..... 595 VideoHead C5/6/7 1950 p. 295
- - 4005/VT63| elity Philips CF1 6.95 P; ...15.95
Videa Head............. . Capstan Matar ... 1555 Grundig TP200.. Philips CTXE . ‘250 VIDEO BELT KITS ° E’anasomc NVG7/... 2498
V29720 End Sensors (Pair} 155 Grundig TP400TT Philips CTX-S.. 250 Panasanic NVG10/11/15 .. 2995
Pinch Raller . TTF e Akai VS1/2/3/5 1% o
Capstan Motor ... 3% Vel ITTFSI/FS10 Text Philips KT3 450 A d VCRAS00 195 g VG18 4495
Loading Matar 870 VideoHead.. m :g;ﬂ%@ﬂs Text. Philips K35, 350 Amstrad VCRT000. 15 Fanasoric NUGIZL/ZS L
i L ext... Philips KT4/40 595 Ferg 3v0016/22 250 ilips VCR6460/6520.
PANASSEA“;‘E:S‘"DEO Panasariic NV7200 Videa Philips 2A 6% Ferguson3V23 T L e I
| Phitips G11 /S Full Rem. .......1595  Philips 2B 695 Ferguson3vz9/30 180 g VX510/616 7%
NV333/356 P Sanyo VHR1100/1300 8%
Complets Maint Philips 611 U/S Text 159  \nF0 RECORDERS Fergusan 3V35/39. 195 s"*"Y0 VHRIS00 oy
Take-Up Idler.. i o e Philips 611 /R Full Re 1295 Ferguson 3V44/45. 185 T CS00REG
it {Genuine) Philips 611 /R Text 1205 Ferguson3V35/36.... ..2895  Fisher FVH520/615 195 Sanya VIC5000/5500.. 3500
Video Head ..... Cassette LED Hlips ext. Fergusan 3V44/85 195  Hitachi Sentra 8000.... 2495
3VIS/3% Pinch Raller . ass ChiipsKTYANTent........ 1295 Ferguson VAGAT3 1% Sharp VCII00/3B1/461........ 3%
Capstan Motor 295 Play |dler (Genuin 4% [P (63‘5 (30 et 1250 FergusondVsd/ss Sharp VCS81/583/682.......... 2150
Cassette Housing 595  Reel |dler (Genuine) .. 125 PhilipsRCS (Genuine). 250 Ferguson 3V59 Salavox 100.. 495
3 e Philips AV5600 Video.. 2 Sany C8/6/7 9.50
Mains Trans. 2195 Reel Motor (Genuine} bk f 3v65
Reel Idler. 285 Video Head Redifusion Mk 4 Text 1% - i . Sony C20/30 295
..... 3 deg Head ............ SOI'IY RM604/605/606 :_ g Toshiba . 4.95
Take-Up Clutc| 285 NvIT0380 F V12 9.95 Toshiba V56/57 6.95
ke-Up Idler.. 140 ; Sony RME13/615.... P Panasonic NV2000/2010 .. oshiba
Take-Up Complete Maintenance Sany AME30/832/695 Philips VR6460 .. P N
Video Head 1595 Kit(Genuine). 2% TP, Philips VR6462 s::::wgm\g)mmm ORDERING
IVaVas - Pinch Raller. 9% Philips VR6467 .. C Please add 75p for p/p UK.
Capstan Mator .. Reelldler (Genine] . Philips V6520 . 650 gﬂ:!g\‘,’&%m Add 15% VAT to this total,
Cassette Housing 2895 VideoHead REPAIR KITS Philips VRG542 . 650  Sharp VC&300 Service Manuals £1.00 p/p each.
Loading Mator 895 NVITI0 Philips KT3/30 N/Text . Philips VAB560 . 6.50  Sharp VC3300 Export Orders p/p
Take-Up Clutch, . Complete Maintenance Philips KT3/30 Text..... Philips VR6660 650 SonyC5/7 charged at cost
VideoHead...... Kit{Genuine)........................... 1295 Philips VR6760 895 SanyC6 Delivery by retum on stock items.
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FIRST IN TUBE REBUILDING TECHNOLOGY j

30AX; 540 SERIES!

REDUCED SERVICING GOST,
FIT A DIRECT REPLACEMENT

SUPERVISION

WHOLESALE SUPPLIERS OF EX-RENTAL
BANKRUPT AND SURPLUS STOCKS OF
TV’s AND VIDEOS

' AVAILABLE ONLY FROM CHROMAVAC.
N EW B GRADE PRE CONVERGED AS ORIGINAL.
EXTERNAL MULTIPOLE UNIT NOT REQUIRED.
100 of Colour Portables
(Basic, Remote/Text) From £40
100's of Late Front Loaded Videos
(e.9. Sharp, Akai,. Ferguson) From £65
100°s of Very Late FST Text/Basic TV
(e.g. Hitachi, Sony, Ferguson) From £60
100's of BAW Portables stﬁrmfofggn 681 2959
(Batery/Mains Operation) From £5 PURCHASE A NEW 56410 most types of
FOR ORLY 5.4 CARRIAGE Inline Re-builds
We also stock new small appliances now. ico NEW sa0 NGz £35 oIS A ECPTo
DRY IRON, STEAM IRON, TOASTER, - n —
COFFEE MAKERS, WALKMANS Delta Rebuilds J§ Inline Rebuilds

oo pio% Lo e
0 .. Fro
EX-RENTAL STOCK UpioZe £ | S £56
L pI26] ¥£2 Bonded Coil

Low focus

AA47 342 New
1 0 100 & X0 i sz || | b B | [msmestas
100°s of TX9 & TX10 Text From £55 Delta only. Less 5% 5+ AT COMPETITIVE PRICES |
100's of THY & TX10 Stereo Tex From £85
100's of Non-Thom TVs From £5 SIOHFBAS S0 £
100°s of 330/40 Videos From £65
£ e vow vaiiabe
5 w available
NEW B GRADED VIDEOS At epecial low prices
. CARRIAGE £5
FUII Remote £1 55-00 EI:A(;':‘f g|assRcoI|ected.
TERMS
All prices subject to VAT and Quantity e
H ANDSETS EXTRA —_ - EXCLUSIVE OF VAT
Subject to Availability S0 | Vo NOKETOBES, ALSO A
. without 66 — 510/540 ETC. OLD GLASS.
exch. glass. DELIVERY: By return on all stock items.
Bl RING OUR HOT LINES NOW! THE COMPANY WHO PUT HIGH STANDARDS FIRST
S NORTH S SOUTH
0532 444195 01-769 1029

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

UNIT 16, TOWER WORKS
SUPER\”SlO 2 GLOBE ROAD, LEEDS LS11 50G
Ask for Mr Butterworth ON: 061-681 2959

OFF WATER LANE.NEAR HILTON HOTEL. EASY ACCESS FROM M1 & M62 (2 Mins)
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AND 45 I )
ALLWITH CONTINUITY TEST (% With Capacitance + With Hie O With Freg)
PRO SERIES METEX  STANDARD SERIES
3% DIGIT 12 mm DISPLAYS
3% & 4% DIGIT 23158 17 Range 10 ADC £20/
All With Case. 20A AC/0C 23188 23 Range 10ADC (+) £237

2335 31 Range 10A AC/DC (+) £22.74

17mm Dispfay (3800 12mm} 232532 Range 10AAC/DC (++)  £30.42

3800 32 Range 0.5% (+) £31.50 2355 32 Range 10A AC/DC (+»o £457
3610 30 Range 0.3% (+) £3053 235538 nange 10A AC/DC L; £31.25
22353333 RRange 8%" f“) gz.g Plus Logic Probe
ange 0.3% (++0)

36508 as 3650 with Bargraph 585 METEX AUTORANGE
S [3/?('1 g)o Range Data £71.00 35, DIGIT With Datahold & Freq Counter

; M80 21mm display £50.92
485035 4630 Plus 2Freq. Ranges  £76.38  ywa1g ;7mm display, true AMS  £56.28

M818b with bargraph £64.32
»
3000 LCR AC Bridge £102.30  TE220 1 MHZ Audio Generator £81.75
M3002A AC Millivolt Meter IMHZ ~ £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 6250 150 MHZ 7 Digit Frequency
Counter £17286 Counter £64.50
2603AD 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 Rf Gen. 2450724V 0/5A Variable PSU £69.55
(350 MHZ Harmonic) £80.00 154 4/15v 074A Variable PSU £40.00
[ ] l »

YF20 Dual Scale Sound Level Meter 330070 LCD Dmm With Dweil And
120dB £32.85 TachRanges £49.58
225V VHS Video Head Tester £30.68 XT50 LCD 8 Range Capacitance Meter £36.20
1065 Digitat Lux Meter - 3Ranges  £46.83 LCD Digital True Power Meter
07 Logic Probe £763 6kw19
M625 Logic Probe/Pulser £14.74 2070 19 Range Multimeter 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 Hfe Temp. Buzz £35.30
for Dmm's £1648 505D 41 Range FET mm £26.77
501 Electronic Insulation Tester 500v £53.25 DMS Waltet Autorange Dmm £17.35
504 Electronic Insulation Tester 1000VE70.88 821 Pen Type Autorange Dmm £24.78
KDM6 TR Dip Meter 1.5t0 250 MHZ ~ £41.88 850 Mains Phase Tester £21

1062 LCD Temperature & datahold  £36.72 260 1000A AC Digital clamp meter  £40.25
302K LCD Temperature Two 1/P £32.00 261 Add on insulation tester for 260  £29.35

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

¢ ALTAl » THURLBY o THANDAR

© CROTECH o LEADER AND HITACHI
PHONE FOR BEST PRIGES.

ADD 15% VAT
(UK ONLY)

(Prices correct at 17.10.8

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

Z@nel’@rt
TV & VIDEO WAREHOUSE

SOUTHERN ENGLAND'S FOREMOST TRADE SUPPLIERS

CUSTOMER READY STOCK

We specialise in supplying working stock that has been professionally
repaired to a high standard. A good range held of

NEW B GRADE
T UK
el D) SYSTENS, VCR's
isniakanialll (Single & dual speed)

PHONE WHILE

STOCKS LAST

Now In Stock:
VIDE Philips, JVC, Sony, Toshiba,
Hitachi and National Panasonic

ZONEPORT

UNIT N2, LONDON ROAD TRADING ESTATE,
SITTINGBOURNE, KENT

2 (0795) 428166/(0795) 429716
N.E. & N.W. ENGLAND _ _BRIGHTON & SOUTH COAST

2 (0273) 571672

Ex-Thom Sets:
Thom TX9/10,
Thom TX9/10
Text, Thom
Stereo Text.

3 (0524) 61122

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

=P
| [®+imacH [T FERGUSON

GRAB SOME

P N
> - ACTION NOW —
Paul on 0375 640800 Stricily TRADE
(2 Hnes) NLY

H =\

CLEARYVISION

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

30A CORRINGHAM RD.
STANFORD-LE-HOPE, ESSEX

OPEN MON-SAT 9AM-6PM
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No. 1 LIST BAKERS DOZEN PACKS

All packs are £1 each, if you order 12 then you are entitled to

another free. Please state which one you want. Note the figure

on the extreme left is the pack ref number and the next figure
is the quantity of items in the pack, finally a short description.

BD2 5 13A spurs provide a fused outiet to a ring main
wff'lere device such as a clock must not be switched
[

BD7 4 in flex switches with neon onjoff lights, saves
leaving things switched on -

BDY 2 6v. 1A mains transformers upright mounting with
fixing clamps

BD11 1 6% speaker cabinet ideal for extensions, takes
your speaker. Ret BD137 + 50p,

BD13 12 30 watt reeg switches, i’s surprising what you can
make with these — burglar alarms, secret swit-
ches, relay etc. efc.

BD22 2 25 watt loud speaker two unit cross-overs

BD29 1 B.0.A.C. stereo unit is wonderful breakdown value

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

BD32 2 humidity switches, as the air damper the
membrane and oeprates a mi i

BD42 5 13A rocker switch three tag so onvoff, or change
aver with centre off

BD45 1 24hr time Switch, ex-Electricity Board, automati-
cally adjust for lengthening and shortening day.

BD49 5 neon valves, with series resistors, these make

- good night lights
BDS6 1 mini uniselector, one use is for an electric jigsaw
, we give circuit diagram for this. One pulse
into motor, moves switch through one pole

BD59 2 flat solenoids — you could make your multi-tester
read AC amps-with this

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

BD103A 1 6v 750MA power supply, nicely cased with input
and output leads

BD120 2 stn'prer boards each contains 2 400v 2A bridge
reclilier and 14 other diodes and rectifiers as well
as dozens af condensers etc

BD128 10 very fine drills for p.c.b. boards etc. Normal cost
about 80p each

BD132 2 plastic boxes approx, 3" cube with square hole
through top so tdeal for interrupted beam switch

BD134 10 motors for model aeroplanes, spin to stat so
needs no switch

BD139 6 microphone inserts — magnetic 490 ohm also act
as speakers i

BD148 4 reed retay kits you get 16 reed switches and 4 coil
setae. gevt,snh notes on making ¢/o relays and other
ga

BD149 6 safety cover for 13A msockets ~ prevent those
inquisitive little fingers getting nasty shocks

BD180 6 ?eon indicators in panel mounting holders with
ens

BD1393 6 5amp 3 pin flush mounting sockets makes a low
cost disco panel — need cable clips

BD196 1 in flex simmerstat — keeps your soldering iron etc
always at the ready

BD199 1 mains solenoid very powerful has 1" pull or could
push if modified

BD201 8 key itches — made for 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. Slightly soild but OK

BD242 2 6" x 4" speakers 4 ghm made from Radiomobile
so very good quality o

BD252 1 panostat, controls output of boiling ring from
simmer to boil

BD259 50 leads with push on 4" tags — 2 must for hook ups
- mains connections etc i

BD263 2 oblong push switches for bell or chimes, these can
mains up to 5 amps so could be foot switch if titted
into pattress

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

80283 3 mild steel boxes approximately 3" x 3" x 1" deep
— standard electrical

80233 50 mixed silicon diodes

BD305 1 tubular dynamic mic with optional table rest

BD667 2 4.7dl, non-polarised block itors,
mountin&

BD400 4 Books. Useful for beginners. Oescribes amplifiers,
test equipment and kit sets

BD653 2 Miniature driver transformers. Ref 1T44. 20k to
1k, centre tapped .

B05S53a 2 3.5 volt operated refays, each with two pairs-CO
contacts

BD548 2 3.5 volt operated relays, each with two pairs CO
contacts

There are over 1,000 items In our Bakers Dozen List. If

you want a complete copy please request this when

ordering.

EQUIPMENT WALL MOUNT., (t is a multi-adjustabte metal bracket that could

be used for mounting flood light, loud speaker, TV camera, even a fan and on

aimost any sort of wall or ceiling even between wall and ceiling. The main fixing
brackets sotate such that an inward_or an outward comer can be accommodated.

Front panel also tilts upwards or do rds 10 a reasonabie angle and can be

easily removed separately for wiring. A very dracket. Regular price would be

‘g:wmm?%m’m ref 3P72" for £5. Our ref 5P152.
] SPECIAL CROC CLIPS. Medium size, just right™or-qost hook-ups.
. Normally sell for around 10p to 15p each. These are -l have a length of
i Ounnected to them but this Is ve: ip off if you do not need it. 20 for

. i

COPPER CLAD PANEL for making PCB. Size approx 12in fong x 81%2in wide.

Doubte-sided on fibreglass middte which is quite thick (about 1/16in) so this would

support quite heavy components and could even form a chassis to hold a mains

transformer, efc. Price £1 each. Qur ref BDG83.

FET CAPACITOR MICROPHONE EAGLE C1.200 Output equivalent to a

high class dynarmic microphone while retaining the characteristics of a capacitor

microphone. Price £1. OQur re! BD646.

SUB-MAN TOGGLESWITCH Body size 8mm x 4mm x 7mm SBDT with

chrome dolly foing nuts. 3 for £1.00. Order ref B0B49.
POWERFUL IONISER

Generates approx. 10 times more (ONS than the ETI and simitar
circuits. Will refresh your home, office, shop workroom efc.

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 tor your car, #t has 150 watts output.
Frequency response 20hz to 20Khz and signal to noise ratio, better than
60 d/b. Has built in short circuit prolection and adjustable input tevel 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 6'/2" woofer, 2" mid range and 1"
tweeter. Each set in a compact purpose built shelf mounting unt. Ideal to
work with the amplifier described above. Pric eper pair £29.96. Order ret:
30P7.

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

ELECTRONIC  SPACESHIP.
Sound and impact controlied, responds
1o claps and shouts and reverses when
it hits anything. Kit with really detailed
instructions. Ideal present for budding
young electrician. A youngster should
be able to assemble but you may have
to help with the soldering of the compo-
nents on the pch. Complete kit £8. Our
ref 8P30.

12 HIGH RESOLUTION MONITOR. Black and %
m

screen, beautifully cased for free standing, needsonly a 12v 1.5 a
supply. Technical data is on its way but we understand these are
input. Brand new in maker's cartons. Price: £22,00 Post Free.

14" COLOUR MONITOR made by the American Display Tek
company. Uses high resofution lube made by the famous Japanese
Toshiba i made unit i tor consote ing
but top and sides adequately covered by plated metal panels. Full
technical spec. on its way 10 us. We have a fimited number of these. All
brand new still in maker's cartons. Price: £89 each plus £6 insured
carriage. Order ref: 89P/1.

BUSH RADIO MIDI SPEAKERS. Stereo pair. BASS refiex system,
using a full range 4in driver of 4ohms impedance. Mounted in very nicely
made black fronted wainut finish cabinets. Cabinet size approx 8'/2in wide,
14in high and 31/2in deep. Fitted with a good length of speaker flex and
terminating with a normal audio plug. Price £5 the pair plus £ post. Qur ref
5P141,

31%2in FLOPPY DRIVES. we stil have two modets in stock: Single
sided, 80 track, by Chinon. This is n the manutacturers metal case with
leads and 1ICD . Price £40, 40P1. Also a double
sided, 80 track, by NEC. This is uncased. Price £59.50, reference 60P2.
Both are brand new. Insured defivery £3 on each or both.

ATARI 65XE COMPUTER

At 64K this is most powerful and suit-
able for home and business. Brand
new, complete with PSU, TV lead, 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 plug into and operate your computer
and TV. This is also just right if you want to use it with a big screen TV. The
joystick has two fire butions and is of a really superior quality, with tour
suction cups for additional control and one handed play. Price £15 for the
radio controlled pair. Qur ref 15P27.

65XE COMPENDIUM. Containts: 65XE Computer, its data recorder
XC12 and its joystick, with ten games, for £62.50 plus £4 insured delivery.

ASTEC PSU. Mains operated switch mode, so very compact. Outputs:
+12v2.5A, +5v 6A, £5v .5A, +12v.5A. Size: 74in long x 438in wide x
234in high. Cased ready for use. Brand new. Normal price £30+, our price
only £12.95. Our ref 13P2.

VERY POWERFUL 12 VOLT MOTOR. V/3rd Horsepawer. Made to
drive the Sindlair C5 electric car but adaptable to power a go-kan, a
mower, a rail car, model raitway, etc. Brand new. Price £20 plus £2
postage. Our ref 20P22.

= ss CELLS. Probably the most popular of the rechargeable NIGAD types. 4 for £4,

PHILIPS LASER
This Is hellum-neon and has & power rating of ZmW.
Completety 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 defivery. Mains operated power supply
for this tube gives 8kv striking and 1.25kv at SmA running.
Compete kit with case £15, ditto for 12v battery. Also £15.

Our ref 15p22.

ORGAN MASTER. Is a threo octave musical keyboard. ttis beautifully
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. Qur ref 15P15.

FULL RANGE OF COMPONENTS at very keen prices are

ilable from our i P SCS COMPONENTS. You
may already have their catalogue, if not request one and we will send
it FOC with your goods.

HIGH RESOLUTION MONITOR. gin black 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 4'2in x 134in). 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 p.cb. size 4" x 2" (app.)
Fitted vofume control and ahole for a tone
contro! shoukl you require it. The amptifier
has three transistors and we estim- :
ate the output to be 3W rms.

More technical data will be included

with the amp, Brand new,

pertect condition, offered at the very

low price of £1.15 each of 13 for £12.00

J & N BULL ELECTRIGAL

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

MAIL OROER TERMS: Cash, P.0. or cheque with order. Orders under £20 add

£2 50 service charge. Monthly account orders accept from schools and public

m aanles. m & Breard orders are accepted — minimum £5. Phone (0273)
or .

POPULAR ITEMS — MANY NEW THIS MONTH

TELESCOPIC FM AERIAL. Stands up or folds over. Sofidly constructed and
h?)aviry nicke! plated. Supplied complete with fixing nut. Price £1 each. Order ref:
BD717.

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

JOYSTICKS for BBC, Atari, Oragon, Commodore, etc. All €5 each. State which
required.

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

NICAD CHARGER UNIT. Metal pronged, plast contains mains
and rectifiers with output lead and plug — made to charge two cetls but no doubt
adaptable or wonderful spares vatue. Only 50p each, two tor £1. Qur ref 0B385.

EDGEWISE PANEL MWWMWW
3 0 and a nice full vision scale. It fis thri e}

er feature is that it has an indicator kimp behind the

Tef 4P

400HM SPEAKER. With built-in tweeter. Really well made unit which
has the poy : i-fi reproduction. 6Y2in diameter. Price £5. Qur 4
ref 5P155. It is heavy so please add £1 to cover postage if not collecting.

MIN! RADIO MODULE, Only about 2in square with ferrite aerial and sofid dia
tuner with its own knob. it is a superhet and it operates from PP3 battery and would
drivea cvystalsheadphone direct but be better with our mini mono amp. Price £1.
Our ref BO716.

BULGIN MAINS PLUG AND SOCKET. The old faithful 3 pin with screw
terminals. The socket mounts through a 1'/2in hole and the mains ts brought in by
the insulated plug. Used to be quite expensive bt you can have 2 pairs for £1 o1 4
of either plug or socket for £1. You could make yourself a neat and compact bench
panel with these. Our ref BO715, BO715S or BO715P,

MICROPHONE. If you want a low cost microphone then just aived we have a
very small hand-held dynamic mic with on/off switch in Ihe handle, its Iead
terminates with one 3.5 plug and the other a 2.5 plug tor remote contrul. Price only
£1. Qur ref BO711.

EXTENSION CABLE WITH A DIFFERENCE. 1t is flat on one side making it easy
to fix and to fook tidy. It is 4 core so suitable for teiephone, bell, burglar alarms,
etc. 50 yard coil for £5. Our ref 5P153.

MOSFETS FOR POWER AMPLIFIERS ANO HIGH CURRENT DE-
VICES. 140v 100w pair made by the famous Hitachi Company. Reference
25K413 and its i 250118, Only £4 the pair. Qur ref 4P42.

BATTERY OPERATED TRAVEL MECHANISM. On a plastic panel measuring
approx 9in x 3Y2in. Is driven by a reversible 12v battery motor, fitted with putiey
and belt which rotates a threaded rod and causes a plattorm to travel backwards
and torwards through a distance of approx Sin, Price £3. Our ref 5P140.

MAINS OPERATED WATER VALVE with hose connection for infet and outiet
suitable for fow pressure. Auto plant watering, &fc. Only £1 each. Our ref BO370.

20 VOLT 4AMP MAINS TRANSFORMER. tpright mounting with fixing feet.
Price £3. Qur ref 3P59.

16 OHM PM SPEAKERS. Approx 7in x 4in. § watts. Offered at a very low price
S0 you can use twa in parallel to give you 10 watts at 8 chms. £1 lor the two. Our
ret BOG84. -

EHT TRANSFORMER. 4kv 2mA Ex-unused equipment. £5. Gur ref 5P139.

4 CORE TINSEL CO EAD:-As fitted 16 teiephones, terminating with flat BT
plug. 2 for £1. Our ref BDG39.

EHT TRANSFORMER. 8kv 3mA. £10. Our ret 10P56.

VERY USEFUL MAGNETS. Fiat, about 1in long, /2in wide and Yain thick. Very
powertul. 6 for £1. Our ret BO274(a).

ACORN COMPUTER DATA RECORDER, Ret ALFG3. Made for the Electron or
BBC computers but suitable for most others. Complete with mains adaptor, feads
and handbook. £10.00. Ref 10P44. Add £2 special packing.

SOLAR CELLS. will give a good current (depending on size) from sunfight or
bright daylight. Module A gives 100mA. Price £1. Our ref BOS31. Model C gives
400mA. Price £2. Our ref 2P199. Module O gives 700mA. Price £3. Qur ref 3P42.

SOLAR POWERED NI-CAD CHARGER 4 NI-CAD batteries AA (HP7) charged in
Eigmozours or 6':30 in only 4 hours. It is complete, boxed ready to use unit. Price
. Qur Ref. 5

METAL PROJECT BOX. Ideal size for battery charger, power supply etc: sprayed
grey, size 8" x 414" x 4” high, ends are louvered for ventilation other sides are flat
and undrilled. Price £3. Order Ref. 3P75.

;g‘AsﬁPLUGS. Sleeved and complete with fuse, parce! of 5 for £2. Order Ref.

CAPACITOR BARGAIN — axial ended - 4700uf ¢ 25v Jap made. Normally 50p
each, but you will get 4 for £1. Ref. 613.

SINGLE SCREENED FLEX 7.02 copper conductors, pvc insutated then with
copper screen, finally outer insuiation. In fact quite norma! screened fiex. 10m for
£1. Our ref B0668.

3 CORE FLEX BARGAIN No. 1 - Core size 5mm so ideal for long extension lead:
carrying up to 5 amps or short leads up 1o 10 amps. 15mm £2. Rel. 2P189.

3 CORE FLEX BARGAIN No. 2 - Core size 1,25mm so suitable for long
extension leads carrying up to 13 amps - or short leads up to 254, 10m for £2.
Order Ref. 2P190.

ALPHA-NUMERIC KEYBOARD - this keyboard has 73 keys with contactiess
capacitance switches giving long trouble free life and no contact bounce. The keys
are arranged in two groups, the main area figid is a OWERTY array and on the right
is 2 15 key number pad, board size ts approx, 13" % 4" - brand new but offered at
only a traction of its cost namely €3, plus £1 post. Ref. 3P27,

14TH HORSEPOWER 12 VOLT MOTGR. Made by Smiths, the body length of
this is approximatety 3in, the diameter 3in and the spindle 3/16th of an inch
diameter. It has a centre flange tor fixing or can be fixed from the end by means 612
nuts. A very powerful litlle motor which revs at 3,000 rpm. We have a large
quantity of them so if you have any projects in mind then you could rety on supplies
for at least two years. Price £6. Our ref 6P1, discount for quantities of 10 or more.
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CORRECTIONS

On page 42 last month (VCR Clinic) the
B and O VCR60/70 should have read
VHS60/70. On page 691, July (TV Fault
Finding) the brightness problem with
the Panasonic TC2211 (U3 Chassis)
was due to C356 (14F) on the c.r.t. base
panel. D552/3 were responsible for the
width problem, as stated.

COVER PHOTO

Our cover photograph this month
shows an internal view of a Tatung CD
player. A new CD player servicing fea-
ture starts this month on page 124.
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Ways of Doing Business

Two recent company announcements highlight the different approaches to running a
consumer electronics business in the UK and Japan, providing an insight into why the
Japanese have been so much more successful. The news %rom Hinari, which was
established in 1985 and had expanded rapidly, increasing market share untii the middle
of the year when its problems became apparent, is grim. Administrators have been
called in to try to preserve the business in some form — a buyer is being sought. The
company is understood to have debts of around £30m and was heading for a loss in the
current trading year. Its problems have, fairly enough, been put down to the difficult
trading conditions in the consumer electronics market in the UK. According to Brian
Palmer, Hinari’s founder and, until he was removed recently, its chairman and chief
executive, the market downturn this year has not been great but competition has
increased substantially with “everyone chasing the same orders”. Hinari’s margins were
badly hit and the company was caught with too much stock. You can sense the fierce
competition from the current rash of “mid-season” sales. A poor Christmas season,
when business activity in this field usually accelerates substantially, could have disastrous
consequences for many firms.

“Chasing the same orders” gives a clue to the problem. Hinari’s customers include
Dixons, Currys and Boots. Such multiples order in large quantities and make keen
deals. But a supplier cannot_get far without orders from Dixons/Currys, Rumbelows
and/or Comet, all of whom are in turn chasing reduced business from a public with less
money to spend. The retailers have also been reporting miserable results. The
interesting thing however is the way in which trading has evolved over the years in the
consumer electronics field in the UK. Long gone are the days when a manufacturer
simply announced his model range for the year, with all its new features and technical
advances, then hoped that the orders would flow in. If they didn’t, the warehouse would
fill up until production became unsustainable. The old stop/go cycle, when changes in
purchase tax could overnight put a brake on business, led to the demise of many a well
known UK radio/TV firm of yesterday. We don’t have purchase tax now, but interest
rate changes can have just as devastating an effect. Nowadays to'succeed a supplier has
to go after substantial orders for delivery over a period of months. This ensures a degree
of business stability, but of course all still depends on the public’s ability to go on buying
and adegate financial resources being available when conditions get tough. A supplier
such as Hinari relies on having a keen sense of what the public wants, getting large
orders for particular models, and at the same time making arrangements to have the

roduct manufactured. It seems that Hinari went so far as to borrow substantially from
its bankers against retail trade orders. This is fine so long as business is booming, but is
hazardous when a downturn sets in. :

But it’s the way in which the trading pattern has evolved. Where would Amstrad be
without its long-term success in doing business with the Dixons/Currys group? Fidelity
radio was one of the pioneers in this field, obtaining orders from the large retailers
before going into production. It was said years ago that the output from Fidelity’s
production lines was always pre-sold. A good way of doing business if you can manage
it. Fidelity, like Hinari and Amstrad, relied heavily on the trading sense and sales ability
of its founder. To try to avoid excessive dependence on a few UK customers, Hinari and
Amstrad both in recent years endeavoured to establish themselves in Continental
European markets. This was a logical move, and is the way in which much of UK
industry will have to go to survive, but in the consumer electronics industry it hasn’t
been all that successful. A flair for knowing what will sell in the UK’s high streets is no
guarantee of success in rather different markets. Yet in an industry that is increasingly a
global one, excessive reliance on one particular market is a recipe for failure at some
stage, especially when coupled with heavy short-term borrowing.

The other announcement came from Murata Manufacturing, a leading Japanese
producer of electronic components. Murata is to start manufactuning at Plymouth and is
to invest some £45m over the next five years. Commenting on the move Yasutaka
Murata, vice president in charge of overseas operations, said that forecasts of slow
growth in the UK’s economy during the year ahead had no effect on the company’s
decision. “Our timescale for assessing the British economy is not over six months or a
year but over five to ten years” he added. The contrast with UK firms could not be more
stark.

You might wonder how any company could be so sure of what the situation will be ten
years hence. One thing you can be sure of however is that, barring unforeseen disasters,
consumers will go on %)uying electronic products and that provided you make what will
sell there will be business to be done. This depends in turn on a commitment to maintain
substantial product research and development. You can see in this the way in which
Japanese industry has managed to be so successful. The emphasis is on the é)roduction
side, with substantial investment in product devel(‘)jpment and quality standards, coupled
with a global strategy on the sales side. It can be done and can be highly successful, but
it seems that the UK’s business leaders, in the consumer electronics field at any rate,
have never had the confidence to take such a long-term view and to back it with the
investment funds required. It’s a sad contrast. Hinan and its likes will doubtless continue
to come and go, highly dependent on individual entrepreneurial flare, while on the other
side of the globe the Japanese manufacturers become more firmly ensconced as
production-based generators of wealth.
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Servicing Salora Colour Receivers

Part 4: The J Chassis

As in later versions of the G and H chassis, the J chassis
employs the Ipsalo-2 circuit with its common transfor-
mer for the chopper and line output stages. A few
modifications were made, as a comparison between Fig.
1 and Fig. 1 of Part 3 in this series (October) will show.
The main change is the use of a different chopper control
chip, type LF0041. This incorporates a number of
components that were external in earlier versions.

The Ipsalo Circuit

Since this circuitry can be confusing to those not
familiar with Salora chassis, we’ll start by outlining its
operation. As before the chopper circuit provides mains
isolation, the links with the rest of the chassis being via
the chopper/fline output transformer MBS500 and the
chopper driver transformer MB700.

The mains bridge rectifier DB708/9/10/11 produces
some 320V d.c. across its reservoir capacitor CB721,
which shares a common can with the smoothing capaci-
tor CB722. The start-up action is provided by DB725/
CB715/RB715. CB715 charges via RB715: when the
voltage across it reaches approximately 35V DB725
fires, producing pulses to switch on the chopper transis-
tors TB700/1. When DB725 fires, CB715 discharges. As
soon as the voltage across it drops to some 15V DB725
switches off. TB700/1 are then without drive and also
switch off. CB715 starts to charge again and the cycle is
repeated. The sawtooth waveform developed across
CB715 in this way is some 20V peak-to-peak at about
4-5kHz. As the two chopper transistors switch on and
off, an output is developed across the close-coupled
secondary winding 17-18 on the chopper transformer.
During normal operation this is rectified to produce the
28V line. Under start-up conditions however you get
about 18V. In the standby mode and when running
normally the start-up circuit is disabled by DB714 and
RB708, which keep the voltage across CB715 well below
DB725’s firing potential.

If the start-up circuit is working but there’s a fault
further along the chain, you’ll hear a 4.5kHz scream
from the chopper/line output transformer. As an exam-
ple of the sort of fault that can produce this symptom, a
faulty TDA2030 audio chip sometimes puts a short-
circuit across the 28V line.

The 18V supply developed by DB504 during the start-
up sequence is taken via DB525 and RB720 to pin 1 of
the hybrid chopper control chip HB1. Here it feeds an
integrated regulator circuit that produces an 8:5V supply
which is used within the chip and is present at pin 3. It’s
not common, but we have on a couple of occasions come
across a faulty integrated regulator circuit.

The 8-5V start-up supply at pin 3 of HB1 is used by the
integrated chopper driver transistor, the line pulse
lengthening circuit (TB508/9 etc.), the line driver transis-
tor TB501, the EW modulator circuit (22 and 26in.
models only) and the TDA2594 sync/line generator chip
ICB501. When the line oscillator starts up it produces
positive-going 20kHz pulses of 8usec width and approxi-
mately 7V amplitude at its output pin 3. These are fed to
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the lengthening circuit and also to- HB1, where they
enter at pin 4, going to the bistable circuit which thus
changes state. When this occurs the chopper driver
transistor is cut off and the driver transformer MB700
produces output pulses to switch on the chopper transis-
tors TB700/1. The Ipsalo circuit is then operating in what
is called the minimum current angle mode, i.e. the
lowest level of energy transfer from the primary to the
secondary side of MB500. This limits the current flow at
start-up, protecting the circuitry from high peak cur-
rents.

The secondary supplies derived from MB500 now start

to increase. The most important of these is the 142V

supply (125V with 20in. models) produced across CB513
by the action of the line output stage. This voltage is fed
back to pin 20 of the hybrid chip HB1, where it’s used to
provide regulation. The internal circuit between pins 20
and 17 of HB1 controls, in conjunction with RB718/722,
the voltage across CB719. This voltage is fed via pin 7 of
HB1 to an integrated RC charging circuit which controls
the switching of the bistable pulse-width modulator
within the chip and thus, in turn, the mark-space ratio of
the drive pulses applied to the chopper transistors. Thus
the secondary supplies derived from MBS00 will remain
constant despite varying loads. RTB700 sets the h.t. and
thus all the other supplies.

When the 12-5V supply has been established, DB513
is reverse biased, RB539 is effectively removed and the
line oscillator frequency shifts down to the normal running
15-625kHz.

When the current drawn by a secondary supply
increases, the 125/142V line will drop and, due to the
action of the regulatory circuit within HB1, the voltage
across CB719 will increase. As a result the conduction
time of the chopper transistors will be increased to
compensate. If there’s an overload, the voltage across
CB719 will rise above 15V and zener diode DB720 will
conduct. This reduces the internal charging supply and
as a result the conduction time of the chopper transistors
is reduced. Once this has happened the set must be
switched off for a few seconds to clear the condition. An
important point to note is that it takes only a short peak
of excessive current to trigger the overload condition,
and that when this occurs the 125/142V supply falls to
about 50V rather than OV. The result is a very small raster
and a dim channel number display. If there’s a complete
short-circuit across any of the secondary supplies, e.g.
the line output transistor is short-circuit, the 125/142V
supply will fall to zero and so will the voltage across
CB719. The drive to the chopper transistors is now
reduced to the minimum level, protecting the power
supply.

If you suspect excessive loading due to a fault in the
line output stage, a useful check is to unplug the scan coil
plug (B3) and connect two suitable diodes (e.g. two
BY223s) in series with the anode end to pin 7 of MB500
and the cathode end to pin 13. When the set is switched
on the 125/142V supply should be correct. Don’t leave
the set switched on for long in this condition as the other
supplies will also be present and you’ll end up burning a
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Fig. 1: The Ipsalo circuit used in the Salora J chassis. RB507 is 3-9kQ) in 22/26in. sets, 2-2kQ) in 20in. sets; RB726 is 56} in 22/
26in. sets, 822 in 20in. sets; RB739, 560k}, is fitted in 20in. sets only; RB706 is 2-7kQ) in 22/26in. sets, 15kQ) in 20in. sets (AW
in both cases); CB707 is 1nF in 22/26in. sets, 270pF in 20in. sets (1kV in both cases).

spot in the centre of the screen.

When the standby command is received by the
SAA1251 remote control decoder chip ICC9, its output
at pin 19 drops and 18V is switched via transistor TC19
to the power supply and the line drive circuitry. This
voltage is fed via RB719 and DB721 to pin 18 of HBI.
As a result the voltage across CB719 will fall to zero and
the chopper switch-on time will be at minimum. In the
line drive circuit the standby voltage brings the inverter
transistor TB507 into circuit to invert the line drive
pulses. The normal phase relationship between the on/
off times of the line output and chopper transistors is
thus altered. This action removes all energy from the
secondary supplies, leaving only the supply obtained
from the close-coupled winding 17-18 (this is required to
power the Ipsalo and remote control circuits).

The Colour Circuits

The Salora J chassis uses the TDA3562A colour
decoder chip (ICB200) to produce the RGB drive
waveforms for the output stages. The operation of this
chip was described in some detail in the October 1987
issue of Television: we’ll simply mention the areas that
have caused us problems.

When fault-finding around ICB200 the most impor-
tant signal is the composite blanking waveform (sandcas-
tle) which is fed to pin 7. It includes both line and field
blanking, see Fig. 2. We’ve never had any problems with
the line blanking part of the signal, which is taken from
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the TDA2594 sync/line generator chip via RB515. The
majority of the problems have been with the field
blanking signal which is taken from pin 2 of the
TDA2653A field timebase chip ICB400 (note that this
pin is also the field sync input). The positive-going field
blanking pulses, at about 20V peak-to-peak, pass via
DB404 and RB402 to TB400 and its associated compo-
nents DB401, RB424/5 and TB209. It’s this circuit that
has been responsible for the majority of no-raster faults.

What happens is that loss of the field blanking part of
the waveform blanks the RGB outputs from the
TDA3562A chip. Typical causes are TB400 (BC237B)
going open-circuit base-to-emitter or TB209 (BC307B)
going short-circuit collector-to-emitter. Less common is
a faulty field timebase chip (you can’t see field collapse
because it’s blanked).

The same circuitry can cause the opposite effect. On

5V ————
40V ——-
2.3V 23V~
-J L Fleld blanking
0-35V — - 11
v ——
(a} ib) G37l

Fig. 2: The sandcastle pulse waveform at pin 7 of ICB200.
(a) At line rate, (b) at field rate.
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one occasion for example DB401 had gone short-circuit.
As a result TB400 received a steady base current and
produced a steady 2V d.c. level instead of the blanking

-pulses in the sandcastle waveform. If the contrast was set:

fairly high the set went into the overload condition.

The most common problem in the RGB output stages
is failure of TB250, TB260 or TB270 (BF788 or BF871)
causing loss of one colour. On one occasion the customer
complained about red outlines on the picture. The fault
showed up particularly well with a crosshatch display,
where all the vertical white lines had a red haze, mainly
on the right-hand side, giving the appearance of a poorly
focused red beam. The cause was a break in the print
feeding the collector of TB252 (BF788/BF871), the red
output emitter-follower.

The Enable Word

This facility is not available with J20 models: it’s only
on the J40, J70 and J90 types which use an MAA4002
control chip. It allows you to alter some of the set’s
operations, for example which channel is used for direct
video and audio input. The enable word will need to be
reset if the MDA2060 memory chips ICC100 and
ICC101 are replaced. It has been known for these to
cause enabling problems, for example one channel
number to be switched to direct v1deo and audio
intermittently.

To check or alter the enable word, the password must
first be entered, either via the remote control unit or on
the set. To do this, press the following keys: P * 0 £ then,
within 1-5 seconds, M.

When on a normal TV channel, the right-hand
channel number LED should display the darkened
segments shown in Fig. 3.

Details of the bits/segments are as follows:

Bit O (the full stop): This should always be off.

Bit 1: This controls the operation of additional control
bit A. It’s one of the two output lines (pin 25) from the
MAA4002 control chip and switches the set to direct
video and audio input via DIN pin 6 or the scart socket
when this segment is off.

Bit 2: This is the second. output line (pin 26) from the
MAAA4002 control chip, called B. It can be used to
switch in another input, i.e. link a satellite TV decoder
or an f.m. radio decoder, when the segment is off.

Bits 3 and 7: These work together to alter the way in
which the available memory is used, giving the following
four options:

Bits 3 and 7 off — 59 channel storage selections without
AES.

Bit 3 off, bit 7 on - 27 channel storage locations
without AES.

Fig. 3: The enable word display. On a normal TV
channel the right-hand channel number LED
should display the segments shown darkened.
This feature is available on the J40, J70 and J90
versions of the chassis, using the MAA4002
control chip. ‘

Bit 3 on, bit 7 off — 27 channel storage locations with
AES (this is the usual setting).

Bits 3 and 7 on — 20 channel storage locations with
AES.

Bits 4 and 5: These also work together, altering the
vision i.f. The four options are as follows:

Bits 4 and 5 off — 38-9MHz.
Bit 4 off, bit 5 on — 38MHz.
Bit 4 on, bit 5 off — 39-5MHz (correct for the UK).
Bits 4 and 5 on - 38-6MHz.

Bit 6: When this segment is off, r.f. tracking of a VCR’s
output on location 0 is enabled.

The enable word can be altered by pressing the
relevant number on the remote control unit or on the
set’s own keypad. This will toggle the selected bit on and
off. To store the enable word again, press the M key and
the display will return to the channel number.

The AES facility allows presetting of adjustments to
give the “normal” volume, brightness, colour and
contrast levels set for channel number one. When this
facility is enabled, as it normally was from the factory,
it’s simply a case of setting the correct levels on channel

. one then storing them by pressing M and within 1-5

seconds N. The same procedure is then followed on all
the channels required. Note that the adjustments stored
on any channel other than one have a maximum range of
approximately =12 per cent from those set set on channel
one.

Faults List

We will conclude this instalment in the series with a
list of faults other than those mentioned so far.
(1) No picture, sandcastle waveform incorrect, no field
output. Supply to the field timebase chip down at about
12V. Could be the TDA2653A chip but try disconnect-
ing its output first to see if the supply rises to the normal
level. If so and the load reads about 560§ to chassis,
suspect that CB400 (1,000uF) is leaky.
(2) Distorted field scan. Suspect CB400 (1,000uF) or
CB412 (100nF).
(3) Set takes a long time to come on and/or a hum bar on
the picture. As with previous chassis that use the Ipsalo-
2 circuit, suspect the two 4-7uF capacitors CB712 and
CB726 in the base circuits of the chopper transistors.
Use standard, not sub-miniature, capacitors (63V). We
recommend that these capacitors, if they are the origi-
nals, are replaced whenever a set is serviced — especially
when they are the yellow or orange versions. Other
symptoms are flaring due to the hum on vision and
possibly width fluctuation at high contrast levels.
(4) - Grey-scale drift. Suspect the 56k, 0-5W d.c.
feedback resistors RB251, RB261 and RB271 in the
RGB output stages.
(5) Teletext o.k. for the first minute or so then becomes
completely garbled. Thermal fault in the SAAS040 chip
in the teletext decoder.
(6) Rattle/buzz from the scan coils. Caused by the yellow
tape that secures the metal strips where the windings fold
forward being broken. Resecure strips with glue or
silicone rubber. The coils will have to be removed to do
this.
(7) Set won't start, start circuit cannot be heard. Short-
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MANOR SUPPLIES

MKYV PAL COLOUR TEST GENERATOR
FOR DOMESTIC TV & VCR.

WEST END LANE

3 TEST : [ oS
¢ DEMONSTRATIONS : '

s AT 172 :

: ;

% 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 £70.00
Case (10"x6"x2V4") app. £8.60
Optional Sound Module (6MHz or 5.5MHz) £3.90
Built & Tested in Case including Sound Module ~ £108.00

Post/Packing £3.00
Add VAT 15% TO ALL PRICES

PAL COLOUR BAR GENERATOR (Mk4)

{ Bentw N
Fise

% Output at UHF, applied to receiver aerial socket.
% In addition to colour bars R-Y, B-Y etc.

% Cross-hatch, grey scale, peak white and black level.
Y Push button controls, battery or mains operated.

% Simple design, only five i.c.s on colour bar P.C.B.
% Backup service available.

PRICE OF MK 4 COLOUR BAR GENERATOR KIT
£30.00. CASE £8.60. BATT HOLDERS £4.20.

MAINS SUPPLY KIT £4.20 :
(Combined P&P £3.00). o
VHF MODULATOR (CH 1 to 4) FOR OVERSEAS £5.75. 15%

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 p.p. £1.40.)
ADDITIONAL GREY SCALE Kit £2.90 p.p. 45p.

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

CRT TESTER & REACTIVATOR KIT For Colour & Mono complete 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 VARICAP CONTROL £2.50 p.p. £1.00.
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 cach. 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.
GI11 IF PANEL (new) less Tuner £2.50 p.p. £1.30.
G11 8POS Touch Tune Channel Selector (replaces old type) incl. instructions
£25.00 p.p. £1.80
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. SAA5012) £2.50 p. p £1.80.
TX9/10 Remote & tuning 1536 (incl. SAAS5012, SLA71) £3.50 p.p. £1.80.
TX Sweep Tune 1509G (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.
TX90 Mains TX £18.60 p.p. £2.80.
TX90/TX100 Chassis complele & boxed (untested) £20.00 p.p. £2.80.

IC SELECTION

LAT7800 £1.80 SL1430 £1.80 TDAIIT)  £2.20 TDA2595  £4.80 TDA3576  £5.80
LA7801 £3.50 SLI1432 £1.20 TDAIIS)  £2.20 TDA2600 s £7.50 TDA3GS)  £5.80
M293B1 £5.80 SN762260N £1.80 TDAIIWZ £2.26 TDA261IA £1.90 TDA36SI £2.90
MCI3002P  £5.80 SN76705 £9.80 TDAI47)  £2.80 TDA2640  £3.20 TDA3652  £3.20
ML237 £3.80 STKS5325 £6.80 TDAI6TIA £3.20 TDA2653A £3.20 TDA36S3A £5.90
ML238 £6.80 STKS471 £6.50 TDAI701 £3.80 TDA2654  £5.76 TDA3653B £3.20
ML923 £4.80 STKS5481 £8.80 TDAI77)  £3.20 TDA2655  £6.80 TDA36S4  £3.20
SAA1024 £5.80 STK7308 £8.80 TDAIR7)  £6.80 TDA2670  £3.20 TDA4420  £2.20
SAA1025 £5.80 STK7348 £10.80 TDAI908  £2.80 TDA26R)  £3.80 TDA442! £3.21

SAALI24 £3.50 STR441 £7.80 TDAI940  £320 TDA26%  £3.80 TDA4442  £6.80
SAA1251 £6.80 STR450 £6.80 TDAI1YS)  £3.50 TDA278)  £3.50 TDA4S0  £5.80
SAA327 £5.80 STR451 £5.80 TDA2150  £3.20 TDA3IY  £4.20 TDAA45DI £6.80
SAAS000 £2.80 STR4211 £6.80 TDA2270  £2.80 TDA3XXN  £6.80 TDA4S03  £5.80
SAAS010 £5.80 STRS0I03  £8.80 TDA2510  £6.80 TDA3301 £6.80 TDA46)  £2.80

SAAS012 £5.80 STR6020 £5.80 TDA252  £3.80 TDA3330  £3.50 TDA46MN £2.80
SAASR0 £5.80 TBAI20 £1.20 TDA2548  £5.80 TDA350  £6.80 TDA4610  £3.80
SAAS030 £5.80 TBA750 £2.20 TDA2576A £3.80 TDA3510  £9.80 TDARIX  £6.80
SAAS050 £6.80 TBA920 £2.20 TDA2577  £4.80 TDA3540  £2.50 TDARIW  £3.80
SAB3035 £1.50 TBA9S0 £2.20 TDA2577A £4.80 TDA3541 £3.50 TDA%03  £3.80
SAB3037  £15.80 TCA270 £1.80 TDA2578  £3.80 TDA356)  £4.80 TDA9YS03  £3.80
SAF1032 £4.50 TCARN0 £5.30 TDA2579  £3.80 TDA3S6IA £5.80 TDA9SI3  £4.80
SAF1039 £2.20 TDAI03ST £2.40 TDA2581 £2.20 TDA3S6RA £5.80 TEAIOM £2.20
SL470:471  £2.80 TDAIO37  £1.90 TDA2582  £2.80 TDA35%5  £3.80 TEAI0l4 £3.50

SL486 £3.20 TDAIO44 £2.90 TDA2593 £2.80 TDA3566 £5.80 TEA2018A £2.20
SLA% £2.80 TDAIOR2 £3.80 TDA2594 £3.80 TDA3571 £4.80
IC p.p S0p

VARICAP TUNERS: Grundig 8630 series £5.00 p.p. £1.00. U321, U32Y
U341/NSF204, ELC1043 (equiv), SC4, VHF NSF203 £7.80 p.p. £1.80. UHF/'VHF
UV411 £10.80, U343 £10.80 p.p. £1.00.

LINE OUTPUT TRANSFORMERS

SONY KV1882 R.B.M.T20,T22Bobbin ............... .60

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

FERG., HMV, MARCONI, ULTRA DECCA100.80.................ooooe, .80

1590, 1591, 1612, 1613, 1712"........... £4.80 FIDELITY ZX20()0 3000 (Not 22”) £15.50

FERGUSON 3787 (Nonnendc) ........ £9.80 GEC 2110series .. £10.60

THORN 1600, 1615, 1690, 1691, 1790 £9.00 ITT CVC5t09, CVC20 ..£9.80

THORN 3000/3500 SCAN,EHT ...... £6.90 ITT CVC25, CVC30seri .80

(ORN 8000 £12.80 ITTCVC45 .......... .80

£9.80 ITT CVC1200/1201 .50

£12.50 PYE 725 (9%0°)731to0 .20

£16.50 PHILIPS G8 .80

£19.80 PHILIPS G9 .80

PHILIPSKTS3.. .80

..£4.80 PHILIPS K30, K35.. .50

..£2.80 PHILIPS CTX-E.S . .50

..£5.00 PHILIPS KT4/K40.. .90

GEC2028,2040,2100 ... ..£1.00 PHILIPS2A ... .80

PYE 691-7 chassistype only. . ..£5.00 .80
RBM.T20.T22 ..., £9.80

LOPT’s p.p. £1.50

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. 50p.
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

TELEVISION DECEMBER 1989

105




SPECIAL OFFER THIS MONTH

UNIVERSAL TRIPLER. NEW TYPE £4.00 46 Volts Relays 25
WSE'PRIA%A[P&O P. Transistors with Diode ‘ B ﬂs.&l; Send for list of video spare heads £15.00 to £40.00
BU208A 85p or 20 for £12.50 THORN PANELS
VIDEO LAMPS, Long Lead 2A4p P :
HITACHI & GEC FRAME, Thick Film £6.00 R‘ff%s ;‘;fllliw ;’1‘5%;‘ gg}?uﬁoanm 515/353 515/173 5151357 gfg
FIDELITY SPLIT DIODE.. .. FCC2215AE...£20 FCC20ISBE...£10 FCC2ISBE...£10 g
K30FRONT PANELTEL-TE £5,
\/VLANEW l(];)él me PANEL i TX9 - TX10 - TX100
PHILI YE. AHEAD
THE CREDIT CARD CALCULATOR Solar Powered .75 P THORN MAIN CHASSIS
NEW PHILIPS SBC 1833 Solar & Battery Powered Calculator . TX9, TX9, TX100. TX925 £15.00  TX10 Anode Cap and Lead £1.00

THORN PANEL TX9 REC & REMOTE PANELS with Mains Trans
TX10REC & REMOTE PANELS with Mains Trans

TEXT DECODER TX10 £8.00

hihbhhhhkl B
2232838885 =8

TX100 FRONT PANEL
TX10 TUBE BASE ON PANEL X AUTO RANGE
TX9IF o DC and AC and Resistance Pocket 3000 Philips £12.00
THORN PANEL No. 515-353, 548.02, 564.01, 509/102, S15/173, 5087161 i N, N e
THORN TX STEREQ SOUND O.P. PANEL (1.C. TA7227P) . e Sy R(‘:S‘)‘)] . e .
THORN VIDEO AERIAL AMP 01 M4-597-001 A e M all Text Sets after G 250
KT3-K30-K4-K40 CTX ETC Mains Switch 75p each | CVC 40 Cabinets . £10.00 TV AERIAL/VIDEQ
G8 LOPTS PHILIPS £6.00 | NEW IN — ITT BOXES — _Post £5.00 | ombiner Switch and Sockets
/vv, CTITOrTS £3.00 | LANE TRANSFORMER Philips TX 12" and 14' Portable £12.00 | {cad sop
PHILIPS DESK TYPE Dual Power Calculator SBCIT0A £7.00 | WANDER PHONES Key Pud and Hand Set. No Case. £1.00
KAOIEOCUSIPOT. £1.00 | PHILIPS UNIVERSAL BATTERY TESTER SBC 1695 £5.00 ]
475 KT3 WIW 10 for £100 | SCIENTIFIC CALCULATOR SBC1704 Philips. In case £1.00 :(:glll:ﬂ RECEIVER PANEL
FOCUS POT HDK TPAG006 £2.00 | THORN 8500 LOPT 2400 | 00
KT3 Triplers £6.00 | NEW GEC 2110 LOPT
K3 Tex Front Panels with 1.C.s ‘(SAA3()Z7P/SAB3013/HO4483?B) . £5.00 N g £200 ;AAZTS%:Z £6
G8 100K Pots on Panel & Lead for 6 Push Button Unit £2.00 | DX-TUNER VHF-UHF SEND FOR DATA S0p
K30 Maijns Switch remote £1.00 | TUNER 75p HCF4556BE
s A e ror g in Lead 1o T P I ML
eri; €t an: ug in Lead to Tuner & AX POWER SUPPLY M; L
KT3K30 Siider Pos 4.7k 20p each (T;:(C’;: 90:)04 - 40:‘/ 2kt £1000 1 X100
LARGE Foags Pots. Fits Pyc. GEC. ITT. Decen T R WC'A"[‘) — B“;
8 PUSH BUTTON UNIT for CTX Chassis £1.50 N anc g
GE [[’)&Ewcer Su&t f/ Pnnel g% PI.HIJII)S NEW TYPE G8 SPEAKER 75p ::gz” RECEIVER PANELS
EX DECCA 80100 B £5.00 9,000 SPEAKER £1.00
THORN $000-8500-8806 Decoder L £6.00 U/V HAND SET £10 5447301
CPASSIBEADS DS Ie 200 oA TR0 THORN 9000 Sound OP Panel £30p 5441321
1/‘\/ e oo e or 22 T ONE 1.C K35 Decoder £7.00 244/3?(1)60
1] Wi .|
DG PPl 20 NEW K30 IF/K35 IF 42400 MAAABWOP
er Panel h
S R T %  TEXT AND NON-TEXT  [THoRN iop ssosem B0 | A
Al Condenseil SOV 3o TOSHIBA HAND SET TX9 THORN Tuner Panel with ICS Pots & mains trans. £3.00 £6.00
G8 Transduct con £1.25 THORN 1600 Ree- & Anode Cap 50p
G Bty 2%  MIXED - £10 FOR FOUR :
&8 ConPanel New Back Type £4.00 = KT3-K30 Slider Pots 4.7k €100 for 10 | porn e RECTIFIER
KT4-KT3-K30 Handsct Replacement £12.00 K35 20 Turn Pots h
111520 MIETER 20,000 Fock Diode Protector Logic Test Facilty  £15.90 = — peach | BR3I SOV 2Amp
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circuit turns on the primary winding of the Ipsalo
transformer. Can often be seen by burn marks.

(8) No go, set trips. 15V rail low as DB507 is open-circuit
or high-resistance. When working on these sets, check
for dry-joints on this diode. Use only type RGP15 as a
replacement.

(9) Set goes to standby when switched on. Disconnect
the IR amplifier module to eliminate this as it can
produce random noise, causing all manner of faults. If
the set has teletext, unplug the decoder panel to
eliminate this. If the fault persists, suspect the SAA1251
remote control decoder chip on the STC panel.

If the IR amplifier is faulty the cause is usually the
TEA1009 chip, but replacement modules are very
reasonably priced so you have to consider time against
profitability.

(10) Set won’t go to standby. Switch at back of set, above
the aerial socket, faulty or in wrong position. Should be
in position 2, or open-circuit for remote control.
(11) Chroma errors, i.e. horizontal lines of alternating
colour. Field hold control RTB400 incorrectly set.
(12) No raster, with no 25V supply at pin 9 of the
TDA2653A field timebase chip. Dry-joint on pin 11 of
the Ipsalo transformer.
(13) Crackling and shriek on sound. Faulty TDA1236
(ICD2) intercarrier sound or TDA2030 (ICB100) audio
chip.
(14) Set goes dead intermittently: DB712 (1N4148) in
chopper circuit leaky.
(15) Set dead or intermittent bright raster with loss of
sound. DB507 faulty or dry-jointed — see (8).

We shall be following up next with the K and L chassis.

Letiers

CDs AND THE AMSTRAD PCW8256

I was a little puzzled (and annoyed) by Les Sage’s letter
on compact discs in the November issue, particularly
with regard to signal-to-noise ratios. Personally I don’t
find a bit of tape hiss or a slight background hum
irritating in the least. They seem to add to the enjoyment
value of a “live” recording, where noises like these are
inevitable. By the way, I'd like to know how the signal-
to-noise figures quoted were actually measured.

With regard to recording studios “refurbishing” their
equipment, a signal-to-noise ratio of —60dB seems to be
more than adequate. And anyway it would mean that the
studios would have to throw out all their good analogue
equipment and replace it with digital equipment. It must
be remembered that many recording artists don’t like
digital studios — surely they must be given the right to
choose? And don’t forget that analogue electronic
instruments, e.g. organs, guitar pedals, good old valve
guitar amplifiers etc., also throw out a lot of noise. I
could go on for ever about things like this!

I've been collecting compact discs for nearly five
years. In my experience they do have their faults, but
they are not the ones that Les Sage writes about. One
problem is that recording companies will insist on using a
noise gate to suppress tape hiss between songs — it often
clips the beginning of the next song as well. Not all discs
are like this: I've a few in my collection where the hiss
has been left in. Other faults I've noticed are “pings”,
presumably caused by dropouts in the digital master
tape, and varying tolerances between manufacturers. I
have one pair of CDs that are distinctly off-centre — to
the point where the sled motor in my Yamaha CD-X1
can, with the lid removed, be seen whizzing back and
forth to keep up: obviously the tracking solenoid doesn’t
have enough range. I've resorted to sticking small pieces
of vinyl tape in the centre hole to force the disc on-
centre, as the whole batch is probably affected in this
way. Another problem with off-centre discs is that the
fast search, on my player anyway, dithers back and forth
instead of going in the intended direction.

After that, a couple of small points on other subjects.
I’'ve recently bought an Amstrad PCW8256 and have
upgraded it to 512K and LocoScript 2 with Spell. This
has proved to be very worthwhile. A point to note is that
the printer doesn’t take kindly to being dropped. One
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printer, not mine fortunately, had suffered in this way,
with the result that the print head misfired on a couple of
pins. The problem is that the black ribbon cables from
the print head plug into plastic connectors on the PCB:
it’s these that seem to suffer. This source of trouble can
be eliminated by chopping the connectors out and
soldering the cables to the PCB directly. By the way, on
a topical point: these computers tend to have a small
burn on the side where the mains cable is wrapped round
its tidy when packed.

S. Pearson,

Chipping Norton, Oxon.

MORE ON COMPACT DISCS

I read Les Sage’s comments on the quality of compact
discs with interest. My own views are as follows:

(1) The main advantage of CDs over vinyl discs is that
they don’t deteriorate through regular playing.

(2) One 5in. CD can hold nearly eighty minutes of
music. While many record companies have not taken
advantage of this others, notably the specialist com-
panies, have added a single or previously unreleased
material on the CD versions of their older albums.

(3) One cannot expect older recordings to match up to
today’s specification levels. If a CD sounds as good as a
perfect LP pressing, I'm quite happy with that!

(4) The major disadvantage of some CDs is that they
expose excessive tape hiss and even master tape de-
terioration with some older recordings.

(5) Finally, perhaps master tape cannot match the
impressive specifications of today’s CD players? Maybe
others would like to comment on this?

I believe that the compact disc will eventually super-
sede the vinyl record, as vinyl did the shellac disc nearly
thirty years ago. It’s comforting to know that those of us,
such as myself, with vinyl disc collections won’t find the
plastic deteriorating with old age as other plastics do —
read about the mains lead problem (September  and
October) for example!

Brian Renforth,
Newcastle-upon-Tyne.

TV TIMERS

Here’s a point I've not seen mentioned in your pages.
Could be worth an argument or three! Why does my TV
set (a JVC model, but I've seen it on many other makes)
have a timer? I can see no reason whatsoever why
anyone should want the TV set to switch on without
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@ SERVICING THE PANASONIC
NV2000/2010/3000

These machines are now quite old and were not
over-endowed with features. They still sell in large
numbers on the reconditioned VCR market how-
ever as they are very easy to use and to service.
They are in fact an ideal choice for budget rental or
sale. As Nick Beer points out, there’s no real
reason to scrap them, so here’s how to get the best
out of them for a while longer. Advice on the
mechanics and a detailed faults list are included.

©® CAMERA TUBE GUIDE

Since data on camera tubes is not always easy to
locate, those who need to replace such tubes or
make use of them can encounter difficulties. P.M.
Delaney has compiled data on over 300 tube types
with a view to helping the service engineer or
constructor to identify a particular tube and find a
suitable replacement or circuit. Some general guid-
ance on suitable substitutes is also given.

® CD PLAYER SERVICING
Next month’s instaiment will deal with the sled
drive and control system, including the Philips
radial tracking arm, and disc speed control.

A further collection of fault reports will appear
on the CD Player Casebook page.

@ BANDWIDTH COMPRESSION

Part 2 of this article deals with bandwidth compres-
sion schemes intended for TV broadcasting,
including videoconferencing and HD-TV systems.

PLUS ALL THE REGULAR FEATURES
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anyone in the room. The safety of having a set running in
this way also seems questionable. Even the maximum
length of the timer period, two hours in thirty-minute
steps in the case of my JVC set, doesn’t make sense or
seem to fit in with any convention.

D.C. West,

Tiverton, Devon.

SERVICING TIPS

There have been a couple of letters recently on cleaning
old or unobtainable potentiometers. I file down the lead
of a pencil and mix it with a spot of oil or Philips contact
cleaner. When this is spread on the track it will give even
the oldest potentiometer a new lease of life. I'm told that
Redex is good for this, as it leaves a deposit even when it
dries out.

Further to previous notes on the Rediffusion Mk. 3
chassis, I've had several cases recently where the two
electrolytic cans (6C12/14, 220uF, 400V) on the power
supply panel have been leaky or open-circuit. The result
is ripple that causes tripping, sometimes only when the
set has warmed up. The type used in the Rank T20
chassis fits o.k.

Finally, if anyone still needs Rank tuner cams I still
have a large number left and can supply them at 16 for a
£1. Send coin and SAE.

Dave Mackrill, 32 Southwater Road,
St. Leonards-on-Sea, East Sussex TN37 6JS,

HELP WANTED kL

Could any reader supply a circuit diagram for the Intel
CTV6000 14in. colour set?

A.M. McConnochie, Television Hire Service (South
London) Ltd.,

10 Clapham Park Road, London SW4 7BB.

Telephone 01-622 7762.

Does anyone know where the National Panasonic i.c.
type AN239 can be obtained? We require two for use in
two colour portables in for repair, Models TC361GM
and TC481GR. The same chip is faulty in both and the
suppliers I've checked with say it’s no longer available.
Failing chips, does anyone have any information on
using an alternative and whatever circuit changes might
be required? ]

P. Henson, clo F. Walker TV, 267 Hessle Road,

Hull, North Humberside HU3 4BE.

Can anyone help with information on the Mader
monochrome Videokamera 553, in particular its supply
requirements and the connections to the 5-pin DIN
socket?

Don Webber, 3 Shirburn Road,

Crownhill, Plymouth PL6 5PG.

FOR DISPOSAL

I have for disposal three 24in. sets fitted with the Thorn
1500 chassis. They’ve long been part of my hobby stock,
but I no longer have room for them. They are free for
collection, but a phone call or letter before doing so
would be appreciated.

W.J. Knight, 532 Rochester Way,

Eltham, London SE9 15Q.

Telephone 01-850 4147.
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Servicing Compact Disc Players

Part 10: Servo Systems — 1

There have been quite a number of references in past
parts of this series to laser focusing and tracking and the
disc’s rotational speed. This month we’ll begin to look in
detail at the servos that control these movements. The
subject of electronic servo control has been covered in
numerous articles in past issues of this magazine — see for
example “VCR servo systems”, October 1988. The basic
idea is to use a feedback signal to control the drive to a
motor or similar device.

CD Player Servo Arrangements

A compact disc player has three separate servos plus
an additional sled system which is related to the tracking
servo. By way of an introduction, we’ll outline briefly
what these servos are and what they control.

(1) The focus servo is used to control the focusing of the
laser beam. It maintains the objective lens for the beam
at the correct distance from the disc’s reflective surface.
For this purpose (and for tracking control) the position
of the lens is controlled by a two-axis device. The focus
servo controls the current through the vertical coils on
this device. Feedback is based on the shape of the
reflected beam, which is detected by a group of four
photosensitive pickup devices.

(2) The tracking servo controls the current through the
horizontal coils on the two-axis device. This action tilts
the objective lens so that the beam is kept in alignment
with the track. The source of feedback is either the
output from the side spot detectors (in a three-beam
device) or the four main photodetectors (in a single-
beam device).

(3) The speed servo controls the spindle drive motor to
maintain the correct rotational speed of the disc as the
laser moves from the inner extremity of the music track
to the outer extremity. The off-disc frame sync data
provides the feedback signal.

(4) Sled or carriage control. In most players this switches
a motor on the sled assembly and moves the laser
progressively across the disc. As we shall see later, some
Philips players use a swinging arm in place of a sled. The
control for this system originates in the tracking servo.

Fig. 1 shows an overall view of the servo arrangements
used in a CD player.

In most CD players the four main reflected beam
detectors are arranged in a cluster as shown in Fig. 2,
where they are labelled A, B, C and D. In Part 2 we
looked at the different types of laser assemblies used in
CD players, and in particular considered the differences
between three-beam and single-beam arrangements.
Just to recap, the three-beam system works on the
principle of splitting a single beam into a main beam and
two lower-power side beams. The reflected main beam is
detected by the four pickup photodiodes as shown in Fig.
2. From their output we obtain the audio data and a
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feedback signal for the focus servo. The two side beams
are detected by an additional pair of photodiodes,
referred to as E and F, which provide a feedback signal
for the tracking servo. With a single-beam device only
four photodiodes are used: these must therefore provide
the data plus the focus and the tracking feedback signals.

Focusing with a Three-beam System

We'll consider first the way in which a focus feedback
(error) signal is generated in a three-beam system. As
the illustrations of three-beam devices in Part 2 showed,
a cylindrical lens is mounted just above the six photo-
diodes. The action of this lens is such that when the
beam is correctly focused on the reflective surface of the
disc the light that emerges from the lens is circular. This
condition is shown in Fig. 2(a): the four main beam
photodiodes shown here produce equal outputs and the
net focus feedback is zero. When the laser beam is not
correctly focused, the output from the cylindrical lens
will suffer from astigmatic distortion — see Fig. 2(b) and
(c). As a result the photodiodes generate an error
voltage. The focus servo moves the two-axis device up
and down, looking for OV condition.

Pickup feed = Dise
mechanism Optical 11
{sled) pickup, Spindle] Speed
2 -axis motor servo
device
Sled
motor
Focus
servo
Da"av Tracking
servo
Sted
control
Audio
prp I circuitry
processing
——j
Fig. 1: Block diagram of a CD player’s servos.

A B A B A B
7 % @/2 Qé%
D c D ¢ o <

{a) (by (c)

Fig. 2: Method of obtaining a focus error signal from the
four main-beam photodetectors with a three-beam system.
When the lens is correctly positioned with respect to the
surface of the disc the reflected beam falls equally on all
four photodetectors: the outputs combine to give a zero net
output voltage. When focusing is incorrect the beam takes
on an elliptical shape and an error output is produced to
control the servo. (a) Lens in correct position, zero output.
(A + C)— (B + D)= 0. (b) Lens too far from the disc,
negative output. (A + C) — (B + D) less than zero. (c) Lens
too close, positive output. (A + C) — (B + D) is this time
greater than zero.
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Fig. 3: Basic focus servo system.

If the beam is not correctly focused the data cannot -

be retrieved from the disc. This will not only result in
loss of sound; the disc speed will also be incorrect,
because the speed servo relies on feedback information
derived from the data. In addition, the tracking servo
feedback signal, which is derived from the side beams,
will be lost and the main beam will move off the track.
It’s thus essential that correct focusing is maintained at
all times.

Start-up System

Let’s consider the situation with the disc speed and the
tracking servos when a disc has just been inserted and
play had been selected. At this point the two-axis device
will be in its natural, central position and the beam will
be way out of focus. So how can the other two servos
begin to operate when they cannot receive any feedback
information? The answer is that they can’t. Because of
this the central processor (CPU) in a CD player doesn’t
enable the tracking and speed servos until correct focus
has been achieved.

With the two-axis device in its natural, resting position
the beam will be so diffused that the output from the
photodetectors will be zero. This of course is also the
situation when the focusing is correct! Thus some sort of
start-up routine is required to get the two-axis device
moving. Otherwise focus will not be attained and the
player will not get going.

This problem is overcome by including a focus search
circuit. It’s a coarse focus control arrangement which is
switched on by the central processor when the disc is
initially inserted. It makes the two-axis device move the
lens with respect to the disc until an approximately correct
focus is achieved, i.e. until the photodetectors see some
form of ellipse. At this point the focus error detector
circuit will produce a positive or negative output, and a
monitoring circuit (a gate or op-amp) will send a logic
signal to the central processor to tell it that approximate-

To r.t. amps
for data output

ly correct focus has been attained. This logic signal, a
simple high or low depending on circuit design, is called
the FOK (focus o.k.) signal. Likewise the monitor is
called the FOK circuit.

Once the FOK signal has been received the search
circuit will be overridden and the normal focus servo
action will take over, bringing the beam into perfect
focus. At the instant when the spot becomes circular a
focus zero cross (FZC) logic signal is produced to inform
the servo logic control, which is normally separate from
the central processor, that focus is correct.

Should the player fail to achieve approximate focusing
at the first search attempt, for example because the disc
is a poor one, the search will be repeated another once
or twice, depending on player design. If an FOK signal
has not been received by the last attempt the central
processor will stop all operations: an error message will
appear on the front display and in some designs the disc
may be ejected. When the central processor receives the
FOK signal it will enable the tracking and speed servos
so that they can begin their start-up routines. We’ll be
looking at these later on.

Focus Servo Operation

Fig. 3 shows the basic focusing system in block
diagram form. The focus search circuit generates a ramp,
beginning with a negative peak (lens fully in) and then
passing through zero (lens at centre) to a positive peak
(lens fully out). At some point during this ramp the
beam should come into focus and the FOK signal will be
sent to the central processor, which then switches control
to the focus servo.

Fig. 4 shows a focus system in greater detail. Initially
the output from the focus error (FE) amplifier is zero
and the focus search amplifier drives a ramp current
through the focus coils. When the photodiodes produce
an output, the FOK signal is generated and the search
amplifier is switched off. The FE amplifier is now in
control of the focus drive transistors Q1/2 and correct
focusing can be obtained. When this occurs the output
from the FE amplifier is zero and the FZC signal is
generated. Note that the FZC signal will also be present
when the focusing is way off (beam diffused) and the
output from the photodiodes is zero: this is why we need
the FOK signal. '

The focus offset control is incorporated to compensate
for any d.c. offset in the FE amplifier. If this control is
incorrectly set the FE amplifier will produce an output
when the beam is circular at the photodiodes. As a result
the servo will move the two-axis device until the FE

+9v
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l/ FE amp Switched amp Focus amp
A q
dPlckup g Summing [\
etect
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+5V 2-axis
l [\ Focus search Q2 device
Focus amp tocus
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Fig. 4: Typical focus servo system. In most players the FOK signal is available at the pin of an i.c. and is a useful check to

show that the beam is correctly focused.

110

TELEVISION DECEMBER 1989



amplifier’s output is zero, which will of course corres-
pond with an elliptically shaped beam at the pickup and
incorrect focus. The setting of this control is thus critical:
it should be adjusted only by following the procedure
laid down by the manufacturer.

In the event of failure of the disc to rotate, the state of
the FOK logic signal is an important clue for the service
engineer. The central processor won’t permit disc run-up
until it receives the FOK signal, so a check on the logic
state of this signal can be made to find out whether or
not focus has been achieved. If it hasn’t, the problem is
likely to be caused by a defective laser (see Part 2). If it
has, check that the disc is able to spin freely in the tray.
If it can, go on to check the speed servo and the
associated power supply lines.

Focusing with a Single-beam System

Although the circuit arrangements used with three-
beam and single-beam laser assemblies are similar, the
method of obtaining the focus error signal in a single-
beam assembly differs from that used in a three-beam
assembly. The technique used to derive an FE signal
with a single-beam assembly was discussed in Part 2
(April), when we looked at the different types of laser
assemblies. I'll recap only briefly therefore.

The principle used by Sony is shown in Fig. 5. It uses a
critical-angle prism which gives maximum reflected light
only when the beam enters at a certain precise angle, in
this case 42°. This occurs only when the beam is correctly
focused at the disc. When the focusing is incorrect, part
“of the beam passes straight through the prism and is lost,
resulting in an uneven light distribution at the photo-
diodes. An FE signal is obtained by combining the
outputs from the photodiodes in the manner (A + B) —
(C + D).

Philips single-beam devices work on a slightly diffe-
rent principle, see Fig. 6. Instead of a critical-angle
prism, a prism with a V-shaped cut on the side where the
light leaves is used. This splits the beam in two, one half
of which falls on one pair of photodetectors and the
other half on a second pair. When the focusing is correct,
all four detectors receive equal light. With incorrect
focusing the two beams will move to one side, resulting
in a greater output from two of the pickup detectors. The
four outputs are added in the manner (1 + 4) — (2 + 3).

Three-beam Tracking Servo

The task of the tracking servo is to keep the main
beam aligned with the data track. Coarse and fine
control are used for this purpose. As the disc rotates, the
beam is kept on the spiral track by feeding a ramp
current waveform through the horizontal coils on the
two-axis device. This tilts the objective lens so that it
follows the track, and is the fine control action. It’s able
to maintain tracking up to a point where the objective
lens has moved 70um (approximately 44 sections of the
track) across the disc. At this point the two-axis device is
at one extremity and the beam would begin to lose
alignment with the track. Before this happens the sled
motor is energised, moving the optical assembly along by
about 70um, as a result of which the lens returns to its
central position. These movements are controlled by the
radial tracking servo — Fig. 7 shows the basic arrange-
ments.

As previously mentioned, with a three-beam system
the tracking servo feedback signal is provided by two
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Fig. 7: The joint action of the two-axis device and the sled
maintains correct tracking. The tracking arrangements must
be able to operate in the forward and reverse directions so
that tracking is also maintained in the reverse search mode.

side-beam detectors which are referred to as E and F.
The output voltages obtained from these detectors are
added in antiphase so that, when the tracking is correct,
the net output voltage is zero. Fig. 8 shows the action.
When the tracking is correct, the two side beams fall
primarily on the non-track (mirror) surface of the disc
and the E and F detectors provide high outputs. When
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the main beam is off-track, one side beam will fall
entirely on the mirror surface (maximum reflection)
while the other will pass over the pits (minimum
reflection). The difference between the E and F output
voltages is fed back to the servo.

Fig. 9 shows how the E and F outputs are amplified
and added - this addition takes place at the r.f. amplifier
stage. When the F output is high, condition (a) in Fig. 8,

Path as shown at (a)

3 /Track
1
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\Path of

beams
f2=400Hz
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Path of beams
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Fig. 10: Because the track spirals outwards, there is a
continuous tendency towards incorrect tracking. This is
shown at (a). As a result, the tracking error signal is cyclical
with a frequency of about 400Hz, as shown at (b).

the result is a negative output. This signal is used to
move the objective lens to the right (as viewed in Fig. 8).
Conversely when the E output is high a positive output
is obtained to move the lens to the left. Condition (c),
correct tracking, gives a zero tracking error (TE) signal.

These remarks may give the impression that the
output from the TE amplifier is always OV when the disc
is being played normally. In practice however the beam
has a tendency to move off track because the track is
constantly spiralling outwards. With correct tracking
adjustment for zero output the lens will be in a fixed
position. As the track spirals outwards, the beam starts
to deviate from the track. This is shown in Fig. 10(a). As
a result a TE voltage is generated. The TE output
provided by the circuit shown in Fig. 9 is thus a cyclic
voltage, because of the need for continuous beam
alignment correction — see Fig. 10(b). The frequency of
the TE signal is around 400Hz.

RV1 in Fig. 9 is usually called the tracking offset
control. It’s used to compensate for the different gains of
the pickup detectors and amplifiers. If it’s misadjusted,
the player will either fail to work at all — it won’t even
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Fig. 11: The tracking servo circuit used in the Sanyo CP-08 CD player.
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locate the table of contents for the front display
information — or will play only certain discs whose track
eccentricity is not too extreme. As with the focus offset
adjustment, the setting is critical and should be carried
out following the manufacturer’s instructions. In addi-
tion, it’s good practice to check the tracking adjustment
by using the skip function to move the laser to the outer
edge of the disc, where the track eccentricity is greatest.
A disc with a playing time of at least an hour should be
used for this test. In later players the d.c. offset
correction is carried out within an i.c. and RV1 is not
required.

Typical Tracking Servo Circuit

Fig. 11 shows a typical tracking servo circuit. It’s used
in the Sanyo Model CP-08 and is based on the Sony
CX20108 servo chip. The TE signal, derived as shown in
Fig. 9, is applied to pin 13 of IC201 for further
amplification. The tracking on/off switching is activated
by the chip’s internal logic control system: it sets the two-
axis device in its horizontally central position when the
player is in the stop mode. Drive for the two-axis
device’s horizontal coil driver transistors Q204/5 is
provided at pin 27 of the chip. The input to the sled
amplifier is such that no output is obtained at pin 23 until
the two-axis device approaches its 70pm extremity. At
this point the current flowing through Q204 will be large
enough to provide an output at pin 23, as a result of
which the sled motor will be energised,

A point to note is the operation of the two compara-
tors 3 and 4 which drive the anti-shock gate. The gain of
tracking amplifier 2 is normally low. In the event of
vibration due to the machine being nudged however the
servo’s gain must be increased in order to correct the
tracking quickly before an audible skip is heard. For this
purpose the comparators monitor the TE signal input via
12kQ resistors. If the player is subjected to a shock, the
amplitude of the 400Hz TE voltage will increase and the
comparators will make the logic control system open the
switch at pin 29 and close the switch at pin 1. As a result,
the changed bias applied to amplifier 2 increases its gain.
This circuit is also used when the player is carrying out
the track skip or jump operations.

The amplifier’s gain is kept low during normal play so
that the servo is less affected by small scratches or dirt
particles. If the gain was permanently high the servo
would be more likely to start hunting when scratches or
dirt are encountered. In practice a scratched disc may
produce a large enough TE signal to activate the anti-
shock circuit, making the servo hunt. This results in
sticking or jumping as the disc is played. To prevent this,
some players have a customer-operated switch to over-
ride the anti-shock circuit, thus improving the chances of
being able to play a poor-quality disc.

Switches TM3/4 alter the d.c. output from tracking
amplifier 2 when the player is carrying out a track skip.

The TE signal is fed to pin 12 to obtain the tracking
zero cross (TZC) signal which is used for a similar
purpose to the previously mentioned FZC signal.

Single-beam Tracking Systems

With a single-beam laser assembly there are only four
pickup detectors from which to derive the data, focus
error and tracking error signals. The main problem is in
separating the FE and TE signals: this is done by using
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Fig. 12: Sony method of obtaining a tracking error signal
with a single-beam laser assembly.

different ways of summing the four pickup outputs in the
tracking and focus servo circuits.

We’ve seen that with the Sony single-beam device
(Fig. 5) the photodetector outputs for the focus servo are
summed in the manner (A + B) — (C + D). For the
tracking servo the outputs are summed as (A + C) — (B
+ D). From here on the story gets a bit mathematical.

As the beam moves over a pit, its position relative to
the pit is monitored by the photodetectors. To obtain an
accurate TE signal the position is measured twice: once
as the beam approaches a pit, i.e. when it’s half over the
pit, and again when it leaves a pit, i.e. when it’s half off
the pit. These two measurements are subtracted to
produce the resultant TE signal. A squarewave signal
derived from the off-disc r.f. component is used to detect
the instants when the beam starts to scan then leaves a
pit.

Fig. 12 shows the basic idea. The operational amplifier
receives A + C at one input and B + D at the other. In
this diagram the darkened areas represent the reduced
light detected when a pit is scanned, resulting in a low
output from the relevant photodetector(s). In (a) the
beam is out of alignment with the track. When sample 1
is taken a positive output is produced whereas sample 2
produces a negative output. The two outputs produce a
positive TE signal when summed. Had the beam moved
to the left of the track a negative output would have been
produced. Correct tracking is shown at (b), where a
constant OV TE signal is produced. Note that the signal
level may in practice vary from this idealised state, i.e. a
predetermined d.c. voltage may be present at the
summing amplifier’s output when the tracking is correct.

With the Philips single-beam device the tracking error
signal is obtained by summing the detector outputs as (3
+ 4) — (1 + 2) - see Fig. 6. When the beam moves off
the track the reflected beam still falls centrally on the
two pairs of pickup detectors. What happens however is
that one half of the reflected beam is brighter than the
other, because it’s no longer crossing any pits. When this
beam is split into two halves the bright side will fall
centrally on one pair of pickups, say 3 and 4, while the
darker side will fall on the other, 1 and 2 in this case.
Applying these signals to a summing operational ampli-
fier generates a TE signal.

A further dimension had to be added to the Philips
system to compensate for dirt, disc impurities, mechani-
cal tolerances etc. that could make one side of the beam
darker than the other, giving rise to a TE signal when the
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tracking is correct. A sinusoidal 650Hz signal is passed
through the tracking coils to make the beam oscillate
from side to side by about 0-1pm (remember that the
pits are 0-6um wide). The result of this is a small 650Hz
sinusoidal output from both pairs of pickup detectors,
with the output from one pair 180° apart in phase from
that provided by the other pair, due to inversion in one
of the summing amplifiers. Fig. 13 shows that when the
tracking is correct the average reflected light is minimum
and that when the beam is off the track the reflected light
increases to a maximum. Thus when the tracking is
correct the amplitude of the 650Hz signal will be small.
Furthermore, when the two 650Hz signals are added
they will, being equal and opposite, cancel out — see Fig.
14(a). When a tracking error occurs, the amplitude of
the 650Hz signal will increase — but only at one pair of
detectors. It will be reduced at the other pair. When
these sets of outputs are added - see Fig. 14(b) — a
resultant that can be used as a fine tracking control, in
addition to the TE signal derived from the main beam, is
obtained.

In practice the 650Hz signals are not simply added.
They pass through a synchronous detector to ascertain
the phase of the resultant. From this the servo knows in
which direction to deviate the beam.

It’s worth noting that with the Sony and Philips single-
beam arrangements a focus error doesn’t produce any
d.c. change in the tracking error circuit and vice versa.
Careful consideration of thé principles shown in Figs. 5
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and 12 will make ‘this clear. This being the case, we can
safely assert that the two signals have been separated.

Mirror Signal

The mirror signal generated in the r.f. processing
stages is used for a number of important purposes. The
detector operates by monitoring the r.f. level. If the
beam is for any reason permanently on the mirror
surface of the disc the r.f. will fall to zero. This loss of r.f.
signal changes the logic condition at the output of the
mirror detector. '

In a machine that employs a three-beam laser assem-
bly the most important function of the mirror signal is to
combat the situation shown in Fig. 15, where the main
beam is directly between two tracks and the TE signal is
zero, suggesting correct tracking. As the main beam is
focused on the disc’s mirror surface the r.f. output is also
zero. Under these conditions the mirror detector’s
output will indicate loss of r.f.: if this signal is passed to
the servo logic control, the tracking can be readjusted to
bring the beam back into alignment with the track.

Another function of the mirror signal is to alter the
gain of the tracking servo when a dropout occurs due to a
bubble in the disc’s transparent coating. When such
bubbles are encountered they can distort the beam path
and make the track appear to be crooked. By detecting
these bubbles the servo gain can be reduced so that it’s
less likely to hunt and will thus be better able to follow
the track.

When the beam passes a bubble, the r.f. output will
fall. This will in turn cause a momentary change in the
mirror logic. Clearly the bubble will return with the next
disc rotation. The first mirror signal fluctuation starts a
timer in the servo control logic. Each time the bubble
passes, the mirror signal resets the timer. During the
period when the bubble is present the timer reduces the
tracking gain.

Not all players have this facility, which is just one
reason why a particular disc may play on some players
while with others there may be jumping or disc ejection
when a certain music passage is reached.

We will see yet another vital role of the mirror signal
when we come to look at track search techniques.

Having taken a detailed look at the focus and tracking
servos, next month we’ll concentrate on sled control and
the disc speed servo. :

This prototype video telephone exhibited by Siemens at
Cebit 89 uses some of the techniques discussed in the
following article. West Germany plans to start a video
telephone service in the early Nineties.
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Bandwidth Compression Techniques

Part 1

Recent developments in high-definition television in
Europe, Japan and the USA have once more focused
attention on the problem of the bandwidth required for a
television system. Existing TV broadcasting services call
for a vision bandwidth of 5-6MHz. HD-TV would need a
lot more, depending on the system, because more visual
information has to be transmitted in a given time to
produce the higher resolution pictures.

Generating wideband vision information is no prob-
lem for broadcasters and other programme originators.
Difficulties arise because of the bandwidth limitations of
existing channels.- For broadcasting and signal distribu-
tion over telecoms links the channel bandwidths are laid
down by international agreement, through the Interna-
tional Telecommunications Union (ITU). They have
been designed for existing broadcast and telecoms video
signals, not for HD-TV.

The way to get round the problem is to use bandwidth
compression. In a recent HD-TV project, the European
collaborative Eureka 95 system, 4:1 bandwidth com-
pression is used. This has been done in an attempt to
make the system compatible with the DBS channel
bandwidths laid down by the ITU’s WARC 1977
conference on satellite broadcasting. The current state of
development of the Eureka 95 (EU95) system was
demonstrated at the International Broadcasting Conven-
tion, Brighton, in September 1988.

A parallel situation arises with television’s non-
broadcasting and non-entertainment applications. These
consist mainly of closed circuit systems for videoconfer-
encing, visual monitoring, industrial inspection, educa-
tional applications, surveillance and so on. Sometimes
these have to make use of telecoms circuits to transmit
the video signals. This means channels originally in-
tended for voice and data, using coaxial cables, microwa-
ve links, optical fibres, right down to the standard twin-
wire telephone line that comes into the home.

The bandwidth of the ordinary telephone line is about
4kHz, which is adequate for speech communication. In
the past this has been one of the major problems in
developing successful domestic video telephones — for
example the experimental Picturephone in the USA and
Viewphone in the UK. Advanced coding techniques
have now overcome this bandwidth problem, the re-
maining obstacle to the start of videophone services
being the question of marketing, i.e. price and demand.
In video telecommunications generally, bandwidth com-
pression factors of up to 2,000:1 are now possible.

From Analogue to Digital Technology

A bandwidth compression system has to provide
adequate picture quality for the application concerned
while using a channel bandwidth substantially narrower
than that normally required for the output from a
camera or other signal source. As far as I can discover,
technology to improve bandwidth efficiency has been
under development for about sixty years. My earliest
record of such work is a 1929 British Patent (No.
341,811) for a bandwidth compression system intended
for use with mechanical scanning using a Nipkow disc
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(see Fig. 1), but some readers interested in TV history
may be able to beat this.

Early techniques all used analogue circuitry, with
thermionic valves as the active devices. But since the
digital revolution of the early Sixties, accelerated as it
was by developments in semiconductor technology, the
trend has been almost exclusively to the use of digital
signal processing. Computer technology has had a big
influence here, especially in the use of algorithms and
programs for specifying the detailed logical steps to be
followed in the digital processing.

Some readers will already be familiar with the use of
digital techniques in domestic equipment - see for
example the “Storing pictures in chips” series that began
in the June 1988 issue and Part 5 (July) of the current
series on “Servicing compact disc players”. Central to
this is the digitisation of analogue waveforms by sam-
pling, quantisation and binary encoding. These proces-
ses are carried out by an analogue-to-digital (AD)
converter. Once a picture has been converted into a
stream of digital data, many sophisticated processes can
be carried out on it, including reduction of the data rate
for transmission.

Information Redundancy

The basic principle involved in bandwidth compress-
jon for television is to reduce the transmitted informa-
tion rate by eliminating redundant information, i.e.
visual information that’s not essential for reconstructing
a satisfactory picture at the receiver. What constitutes a
“satisfactory picture” obviously depends on the purpose
of the TV system — whether high-definition, standard
broadcast, electronic cinematography, teleconferencing
or slow-scan surveillance — and the associated viewing
conditions.

Before getting involved with the technology, let’s first

Signal from photocell 3
j Difference signal to transmitter

Delay
natwork

Fig. 1: This early bandwidth compression scheme, intended
for use with mechanical (Nipkow disc) scanning, illustrates
a basic principle used in many later systems. It reduces the
transmitted information rate and thus the bandwidth re-
quired by transmitting only the differences between
successive pictures (successive complete cycles of the
Nipkow disc). The signal from the photocell is applied to the
top half of the transformer’s primary winding directly and to
the bottom half via a delay network whose delay time is
equal to one complete scan cycle of the Nipkow disc. Thus
during any scan a delayed version of the previous scan is
present in the bottom half of the primary winding, in phase
opposition. If the two scans are identical they cancel out
due to the phase opposition and no signal is induced in the
secondary winding. If the scans are slightly different a
corresponding difference signal is induced in the secondary
winding and this is transmitted. At the receiver the incom-
ing difference signals are integrated by a mechanical stor-
age technique so that the original succession of complete
pictures is built up again.
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clarify what we mean by “information” and “informa-
tion rate”. This is particularly important with the latest
digital techniques, where the signals are encoded into
streams of digital data.

Information in an Electrical System

In digital data processing and communications it’s
normal to measure the amount of information in bits
(binary digits) and to specify information rates in terms
of bit/s (binary digits per second). Basically, information

is created in an electrical system when a change takes

place: no change means no information, while a comple-
tely random sequence of changes means noise. The
simplest change that can be made is between two states,
€.g. on/off, left/right, dot/dash (Morse code), black/
white (television) and so on. This basic fact has provided
many practical methods of signalling and of recording
and storing information, and from the late Twenties
onwards has provided a universally accepted method of
defining and measuring information in precise terms.

Communication of information is basically a process
of selecting signs from a given set of signs. This is so
whether we are selecting sounds from a vocabulary,
letters from an alphabet, words from a dictionary,
voltage levels from a quantised set or brightness values
from a set of grey levels. Writing in English involves
successive selection of letters from a set of 26. In another
language the total number of letters in the set may differ.

The smallest possible set is just two signs: below this
there’s no choice. Thus selection from just two possible
signs — the binary choice — is the elemental choice. In
binary notation and arithmetic the two signs are conven-
tionally written as 1 and 0, though the actual characters
used are unimportant. Since the binary choice is the
basic element in selection it’s also the basic item of
information — on the principle of selecting from a set of
signs, as discussed above. When one sign in a binary
system is chosen we are saying ‘‘this one out of two
possibilities”. It has become the convention to describe
the binary choice as being of either one of two digits, 1 or
0, hence the binary digit or bit. A semiconductor
memory chip for holding binary information, e.g. a
RAM, consists of a group of two-state circuits each of
which can store one binary digit.

By making an ordered sequence of binary choices, on
the “tree” or “branching” principle, we can select from
much larger sets than just two states such as black and
white — as large as we want in fact. For example, by
carrying out a branching sequence of two binary choices
we can select from say a set of four grey levels, quantised
from a video waveform - black, dark grey, light grey and
white. A sequence of three binary choices gives selection
from a set of eight grey levels, a sequence of four gives
selection from sixteen levels and so on. The general
formula for this is

number of bits = log N

where N is the total number of signs (e.g. grey levels) in
the set. For example, log, of 16 = 4.

Information Rate

If a selection of one level out of 16 is made every
millisecond, the information rate is 4,000 bits per second
(4kbit/s). A broadcast video signal transmitted to a
receiver has a maximum information rate of about 11

116

million bits per second (11Mbit/s). If this is encoded into
8-bit pulse code modulation (PCM) by an AD converter
the resulting data stream will have a maximum informa-
tion rate of 88Mbit/s.

Bandwidth and Information Rate

The relationship between information rate and band-
width in television can be understood by considering
video waveforms. In a luminance signal waveform, any
transition between different grey levels can be analysed
in terms of a set of sinusoidal components (Fourier
analysis). A very sudden transition between black and
white, representing a sharp edge in the picture, contains
many high-frequency components.

This sudden black-to-white transition means that the
waveform has passed through many intermediate grey
levels in a very short time. If these successive grey levels
are considered as signs that are selected from a set by
binary choice, as discussed above, this brief section of
waveform represents a large number of binary choices —
bits — made in a very short time. In other words it
represents a high information rate in bit/s.

Thus high-frequency sinusoidal components occurring
at waveform transitions mean high information rates.
Since a video signal’s bandwidth includes all frequencies
from zero up to the highest frequency sinusoidal compo-
nents occurring in the waveform, a wide video bandwidth
means a high information rate.

The precise quantitative relationship between band-
width and information rate was defined by scientists such
as Hartley, Nyquist and Shannon over the years from
about 1928 to 1950. This relationship involves time,
because of the frequencies and rates. It also brings in
signal-to-noise ratio, since the presence of noise in a
signal changes its waveform and thus reduces the
accuracy with which true quantised waveform levels, e.g.
grey levels, are selected from the whole set.

The relationship can be shown graphically, see Fig. 2.
The volume of the boxes in (a) and (b) is proportional to
a certain quantity of information in bits. A particular
volume can clearly be obtained using boxes of different
relative dimensions, which in this case represents band-
width (Hz), time (s) and signal-to-noise ratio (dB). Thus
the three box dimensions can be exchanged, or traded
with each other, to give us the characteristics we require
of say a TV transmission system.

In box (a) a given amount of information, say one line
of a picture, is transmitted in a certain time, which
determines the information rate (bit/s). If, as at (b), we
allow more time to send the same amount of informa-
tion, thus reducing the information rate, the bandwidth
required is reduced (assuming a constant signal-to-noise
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Fig. 2: Three-dimensional diagram illustrating the relation-
ship between bandwidth, time and signal-to-noise ratio. In
{b) the time taken to transmit the vision information is
longer than in (a) so the bandwidth can be less.
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ratio). This is of course what happens with slow-scan
TV, where the required bandwidth is reduced by
transmitting the pictures at a slower scanning rate — or a
lower sampling rate in digital systems. Similarly, high-
definition still pictures are transmitted from spacecraft at
low digital data rates by allowing several hours for their
transmission.

Some Existing Techniques

Before discussing the latest bandwidth compression
techniques, let’s put the subject into perspective by
glancing briefly at some of the methods already in
common use.

Vestigial sideband transmission, which is the accepted
practice with a.m. broadcast TV, relies on the principle
that all the modulation frequencies required for repro-
duction of the picture are contained in one sideband.
Thus the channel bandwidth that would be required
using double-sideband transmission (as in the early days
of Alexandra Palace!) can, by suppressing one of the
sidebands, be almost halved. A vestige of the suppressed
sideband (the vestigial sideband, usually 0-7SMHz or
1-25MHz wide) is retained to avoid the problem of
having to reinsert the carrier at the receiver, as is
necessary with strict single-sideband transmission.

A second bandwidth saving technique that has long
been used for TV transmission is interlaced scanning. To
avoid large-area flicker, the receiver’s display screen
must be refreshed at a rate of at least SOHz (or 60Hz in
the USA and other countries that use the same stan-
dards). If sequential scanning was used for this purpose
the line-scan frequency, in comparison to interlaced
scanning, would have to be doubled, calling for twice the
bandwidth to achieve the same horizontal resolution.
The use of 2:1 interlacing enables the picture rate to be
reduced to 25Hz (30Hz) while still achieving complete
screen refreshment at a SOHz (60Hz) field frequency. In
effect, the use of interlacing halves the bandwidth
compared to what would be required for the equivalent
horizontal resolution with sequential scanning.

Finally, compatible colour systems such as PAL make
use of frequency interleaving to enable the extra colour
information to be contained in the basic luminance
channel bandwidth. This is possible because the frequen-
cy spectrum of the monochrome picture consists of
regularly spaced peaks and troughs of energy, resulting
from the fact that the picture is scanned at the line and
field rates. The chrominance signal, which has a similar
energy distribution pattern, is interleaved with the
luminance peaks and troughs. Filtering enables the two
sets of signals to be separated for processing in the
receiver. In addition, because the human eye is relatively
insensitive to fine colour detail (see later) the chromi-
nance signal bandwidth can be made much less than that
of the luminance signal.

Bandwidth Compression Principles

There are two main ways in which the information rate
in a TV system, and thus the bandwidth, can be reduced.
(1) We can take advantage of the limitations of human
vision and its tolerance to certain image impairments to
avoid transmitting and displaying more information than
the human eye-brain system can perceive. We can also
exploit the fact that in some applications the user doesn’t
require broadcast-quality pictures.

(2) We can also take advantage of the inherent informa-
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tion redundancy in TV pictures in three dimensions,
horizontal (line scan), vertical (field scan) and time
(picture repetition). Unless the scene is changing rapid-
ly, a lot of the information transmitted is the same from
line to line, field to field and picture to picture. Coding
techniques can be used to reduce the amount of
repetition in the transmitted information.
We’ll consider these in turn.

The Eye’s Limitations

The acuity of the human eye — its ability to distinguish
between closely spaced points or lines — is limited to
about one minute of arc, or a resolution of 60 cycles per
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degree. This determines the fineness of the detail that
can be seen at a given viewing distance. To transmit and
display greater detail would be pointless. In addition, the
eye is less sensitive to the loss of fine detail where
movement occurs in the scene.

Another limitation of human vision is in its ability to
distinguish between small differences in area brightness.
The eye can distinguish between about one hundred
intermediate grey levels between black and white, i.e.
differences of one per cent of peak brightness. Again
there’s no point in-transmitting and displaying more
detail. For some applications, e.g. surveillance and
inspection, the number of grey levels can be reduced to
well below 100 by appropriate quantisation.

The eye also has well-known minimum requirements
for picture repetition frequency to give the illusion of
movement, and in screen refresh rate (e.g. the interlaced
field frequency) to avoid large-area flicker at a given
brightness level.

When it comes to colour, the acuity of the eye depends
on hue, i.e. the eye is more sensitive to some colours
than to others. In addition, as patches of different
colours are reduced in area the eye begins to lose its
ability to distinguish between their hues.

All video waveforms are subject to amplitude distor-
tion and noise. The eye is more tolerant of impairments
of this kind at sharp edges and regions of fine detail
because these high-information regions have the effect
of masking the noise and distortion.

Many of these characteristics are already exploited to
the full in TV broadcasting systems in order to keep the
bandwidth to an acceptable spectrum. Indeed from the
HD-TV viewpoint they are exploited too far. HD-TV is
all about revising the thresholds to achieve better picture
quality. At the other end of the scale, for applications
such as videoconferencing and surveillance, the broad-
cast picture quality is needlessly high. Thus there are
opportunities here to save bandwidth by reducing the
picture size, the spatial resolution, the temporal resolution
(through a lower scanning rate) or, by quantisation, the
number of separate grey levels.

A further limitation of the eye is its relative insensitiv-
ity to fine detail (high spatial frequencies) lying in
diagonal directions across the field of view in compari-
son with fine detail in the horizontal and vertical
directions. This so-called “oblique effect” is now being
exploited for bandwidth compression in HD-TV by a
technique known as diagonal filtering (see later).

Redundant Information

When it comes to redundant information, we are
concerned with information that doesn’t bring anything

new to the eye during the repetitive scanning process. As:

an extreme case, consider a TV system that’s transmit-
ting a completely stationary scene. After the first
complete picture has been scanned the information that
follows provides nothing new because each scanned
picture is the same.

A more typical example is the kind of camera shot
where a person or object moves across a static back-
ground. Fig. 3 shows at (a) and (b) two consecutive
pictures from such a shot. The two-dimensional pattern
shown in (c) indicates in black the difference between
(a) and (b), i.e. the new information supplied to the eye
as the moving figure covers and uncovers part of the
background. In principle it’s necessary to transmit only
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Fig. 3: Sketches — (a) and (b) — of two consecutive pictures
from a camera shot. The black areas in (c) show roughly the
difference between (a) and (b). Note that the background
remains the same from {(a) to (b).
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Fig. 4: Videophone analogue signal bandwidth compres-
sion system based on pixel-to-pixel linear predictive coding.
The difference circuit compares the actual value of each
pixel with an analogue-computed predicted value based on
the value of several previous pixels.

the successive differences between pictures in order to
be able to build up a normal, moving television image. This
of course is the process that formed the basis of the early
proposal shown in Fig. 1. The result is a reduction in the
information transmission rate and hence the bandwidth
required.

Fig. 3 illustrates the inherent redundancy of the TV
image in the time dimension when there’s a strong
similarity between successive pictures. In addition to this
redundancy between pictures, there’s a high degree of
correlation between adjacent pixels along each scanning
line (redundancy in the horizontal dimension) and
between adjacent pixels in successive displayed lines
(redundancy in the vertical dimension). A typical case
would be a temporarily motionless area of uniform
brightness and colour, such as a background of clear blue
sky.

Thus in principle it’s necessary to transmit only the
differences between adjacent pixels in the horizontal and
vertical directions of each picture in order to be able to
build up a normal, moving image. Where these differ-
ences are zero or small, e.g. with a clear blue sky, this
enables the transmitted information rate and hence the
bandwidth to be reduced. Measurements of pixel-to-
pixel redundancy have been done on typical TV pictures.
They were compared with an artificially generated
reference pattern with theoretically zero redunancy (a
very fine check pattern). The results indicate that in
general pictures have up to 90 per cent redundancy to be
exploited.

The TV system must still however be able to handle
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Fig. 5: An early digital compression system for videophone use, based on differential pulse code modulation.

the high image frequencies, i.e. high information rates,
that occur when abrupt changes of brightness or colour
are present in the scene. These typically occur with sharp
edges and complex patterns, both spatially and tempor-
ally. This suggests that the full bandwidth is necessary
anyway, and that no reduction is possible without
impairment of the image under such critical conditions.
In practice this problem can be solved by encoding the
information stream in the video baseband signal. The
idea is to “smooth out” the information rate so that it’s
always less than the peak rate that would otherwise be
necessary to cater for such critical parts of the display.

Linear Predictive Coding

One of the coding principles that’s proved to be
particularly useful in exploiting pixel-to-pixel redundan-
cy is linear predictive coding. Basically this predicts that
each current pixel resulting from the scanning process
will have a similar value to the previous pixel or pixels. If
indeed successive pixels have exactly the same value
there is redundancy and no signal information is trans-
mitted. If the current pixel differs from the previous
one(s), the difference value is transmitted.

This technique is nowadays applied to the binary data
in digitised video waveforms. Early attempts to do it
were applied directly to analogue waveforms as fast
AD converters were not available. Fig. 4 shows the
essentials of an experimental analogue system that was
devised by Bell Telephone Laboratories in the early
Fifties for the monochrome Picturephone project. Cal-
led a decorrelator, it uses a delay network to enable
previous pixels (voltage levels in the analogue wave-
form) to be compared with the current pixel being
generated. The delay network is tapped to obtain a
predicted value of the current pixel PO, analogue
computed from the statistical trend of the three previous
pixels P — 1, P — 2 and P - 3. This is more realistic, in
terms of the statistics of TV signals, than taking just the
immediately previous pixel. It thus gives better predic-
tion. The three attenuators adjust the relative weightings
of the three contributions to the predicted value. The
difference circuit — a cathode-coupled differential am-
plifer was used — measures the difference between the
current and predicted value of each pixel and passes this
on for transmission.

By making the delays in the network equal to the
intervals between adjacent pixels along a scan line, the
decorrelator can be arranged to reduce horizontal
redundancy in the picture. In addition by making the
delays correspond with the intervals between adjacent
lines (in a sequential scan) the system can be set up to
reduce vertical redundancy. Two such correlators work-
ing together will reduce both the horizontal and vertical
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redundancy. For further details, see “Experiments with
linear prediction in television”, Bell System Technical
Journal, July 1952.

Differential Pulse Code Modulation

When AD converters fast enough to handle video
waveforms became available the processes of sampling
and quantisation were brought into the prediction
operation. The result was a system called differential
pulse code modulation (DPCM), a version of standard
pulse code modulation. With DPCM, which is now well
established in the telecoms field, only the difference
between successive waveform samples is transmitted,
not the value of each sample individually as with
standard PCM. These differences are quantised and
encoded into a digital signal for transmission.

Fig. 5 shows the basic arrangement used in an early
DPCM bandwidth-compression system that was develo-
ped by the UK Post Office (now BT) in 1972 for an
experimental 319-line Viewphone scheme. The line
scanning frequency was 8kHz and the field rate (interla-
ced pictures) was 50Hz.

The system employs differential sampling and quanti-
sation at the transmitter (the quantised samples corres-
pond with the instantaneous slope of the video wave-
form), with integration at the receiver to reverse the
differentation process. To avoid an accumulation of
quantising errors by the receiver’s integrator, differenti-
ation at the transmitter is performed by a feedback loop.
The quantised difference transmitted is not the differ-
ence between two picture samples but the difference
between a new picture sample and a series of previously
quantised differences.

By its nature quantisation introduces amplitude distor-
tion. The DPCM system takes advantage of the eye’s
tolerance of amplitude distortion at edges and areas with
high detail - this has a masking effect on the distortion
(see previous comments). The system uses “tapered”
quantisation. This quantises the difference signal accu-
rately in areas where the distortion would be easily
perceived while applying coarse quantisation where the
masking effect can be relied upon. In this way the best
possible use is made of a small number of quantising
levels.

Adequate picture quality with the Viewphone system
was obtained with a maximum sampling rate of 2-5SMHz
and digital encoding of four bits per sample. This
resulted in a maximum information transmission rate of
10Mbit/s. Nowadays in similar but more advanced
telecoms systems the information rate is reduced to
2Mbit/s.

Next month we’ll consider bandwidth compression
schemes for TV broadcasting.
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TV Fault Finding

Philips 24CE3578 (CP110 Chassis)

This set had no sound or vision, just a blank raster with
the channel display showing E. This display indicates
that the microcomputer thinks an external input is
present at the scart socket, though there wasn’t. An
external input is sensed on the scart status line, which is
normally at 4V in the TV mode but in this case was at OV
because the microcomputer chip was short-circuit to
chassis  internally. = Some  versions use the
TMP47C432AP-8188, part no. 209 72038, while others
use the version suffixed -8189, part no. 209 87305 (the
manual lists only one of these). If you fit an -8188 type in
place of an -8189 no teletext functions will be available. -
Guess howI found out! P.B.

Fidelity F14

If you cannot store the tuning voltage setting, check that
the TAAS50 33V regulator is producing the correct
voltage — this device often goes leaky. P.B.

Philips NC3CR Chassis

The sound and raster would go after half an hour as the
crowbar thyristor would then fire. I disabled the line
output transistor and connected a dummy load across the
output from the power supply. When the fault next
occurred 1 found that the 100V line had gone high. The
cause of the problem was an intermittent CNX62
optocoupler. P.B.

Philips G90 Chassis

For tuning drift, or no signals but the green bar moves,
check the ZTK33B 33V stabiliser. P.B.

Vega 542

This small Russian-made monochrome portable came in
with the complaint no sound. Its owner was prepared to
spend “only a fiver” so I wasn’t prepared to spend much
time on fault finding. As I'd no circuit diagram, I traced
the leads back from the loudspeaker. These took me to
the top panel which could be hinged up by removing
three screws. The two TO220-type audio output transis-
tors were soon checked and found to be all right. I then
traced the audio back to a strangely marked (Russian
lettering) chip on the same panel. It appeared to be an
intercarrier sound i.c., and when one of its pins was
touched a buzz could be heard from the speaker. I
concluded that the chip was probably faulty and was
about to parcel up the set when I noticed that the strange
chip had the same number of legs as the popular
TBA120S. Out of curiosity I decided to try a TBA120S,
and to my amazement the sound boomed out loud and
clear. D.G.H.

Ferguson TX100 Chassis

Here’s a point worth noting when servicing this chassis.
Failure of the line output transistortransformer is quite
a common problem, replacement of one or both of these
items restoring normal operation. Something that’s often
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overlooked however is the BC372 line driver transistor
TRS8. If you have to replace the line output transistor/
transformer in one of these sets the drill is to connect
your meter to the base of TR8. The reading should be
0-8V. Any steady or significant increase with the meter
left on for ten minutes or so means that TR8, which is a
Darlington device, should also be replaced. Incidentally
Ferguson now supply animproved device. D.G.H.

Ferguson ICC5 Chassis

This set failed at switch on when delivered to the
customer’s house. A bit embarrassing to say the least.
You could hear the power supply pulse three times
before shutting down. The power supply’s h.t. output
would pulse up to around 130V followed by a second
pulse up to about 80V and a third up to only 40V. A
voltmeter connected to pin 28 (safety sensing input) of
the power processor chip IL14 revealed nothing, i.e. no
high input was apparent.

We checked for shorts across all the outputs from the
chopper power supply then all the rectifier diodes
without finding anything amiss. So we disconnected the
supply to the diode-split line output transformer LL53
and switched on again. This time the h.t. came up — in
fact it rose to some 170V, but the power supply didn’t
shut down, pointing to a fault somewhere in the line
output stage. All the secondary supplies from LL53 were
checked for shorts, then the rectifiers were checked.
This revealed the culprit. DL55 (BA157) which is used
to provide the 200V supply was short-circuit. 1.B.

Sony KV2096 (XE4 Chassis)

There was intermittent loss of sound and vision, due it
seemed to a mechanical problem - if the main panel was
touched almost anywhere the fault would occur. After
some careful flexing and tapping around the cause of the
fault was found. There was a dry-joint at one end of coil
1852 which couples the 12V supply to much of the
set. L.B.

Salora K70 Chassis

This set had a very intermittent fault that had never been
seen during several calls to the house. Apparently the
picture would go bright red. A field engineer had
replaced all the transistors in the red output stage on
spec. during the last call, but after a couple of months
the fault reappeared and the set was brought into the
workshop. We ran it for several days until, much to our
surprise, the fault occurred. A check revealed that the
red output at pin 13 of the TDA3562A colour decoder
chip ICB200 was at some 8V instead of the normal level
of approximately 3V. Our past experience with this chip
has been that faults are more likely to be caused by a
peripheral component than the chip itself, so we looked
around for something that might cause this increase.
Voltage checks on the three cut-off level clamp capaci-
tors CB226, CB221 and CB217 then revealed the reason
for the increased drive. The voltage at pins 10, 20 and 21
should normally be about 7-2V. While the voltages at
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pins 20 and 21 were correct, the red reference voltage at
pin 10 had increased to 11-5V. The black-level clamp
action relies on feedback from the RGB output stages,
so the cause of the fault had to be low feedback voltage
during the time when the red beam current measurement
was being made. What we found was that RH16 (33k(2)
was going open-circuit with increase in temperature so
that there was no feedback voltage from the red output
stage. LB.

Panasonic TX5500 (U5 Chassis)

The complaint with this set was of intermittent loss of
sound on ITV after an hour or so. When we’d run the set
in the workshop for several hours a similar fault
occurred: on changing channel from another station to
ITV, no matter which channel number was used to store
it, the field would take much longer to lock in.
Sometimes the field would lock in then the tuning would
appear to shift, turning the picture to black-and-white,
after which the fault would correct itself. On a couple of
occasions the field locked with the on-screen display too
high so that only its lower half was visible. When this
happened the sound was muted and could be brought
back only by changing channels.

As the problem seemed to be connected with the field
sync and there’s no field hold control in these sets the
TDA2579 sync/line generator chip IC501 was given a
quick squirt of freezer. This restored normal operation
straight away. So a new chip was fitted and the set was
left on soak test. About five hours later the fault started
again, exactly as before, and once more a squirt of
freezer corrected it. Heating the area around the chip
with a hairdryer then carefully cooling the individual
components associated with the chip failed to bring
anything to light. I then remembered the resistor on the
underside of the panel, added as a production modifica-
tion, from pin 18 of IC501 to chassis. It’s value is 1M}
and it isn’t shown on the circuit diagram. We found that
a 180k{) resistor had been fitted. The area was heated
again until the fault returned, then one leg of the resistor
was cut free. This cleared the fault. Fitting a 1MQ
resistor in its place produced correct operation. LB.

Philips CF1 Chassis

This colour portable came in dead — the power supply
refused to start. We set about measuring all the usual
things but couldn’t find anything amiss. A short across
one of the supply lines was suspected, but there was
nothing that was measurable. As a last resort we
unhooked the secondary side of the chopper transformer
and connected a dummy load in the form of a diode and
bulb. The power supply then came to life. When the
185V supply rectifier D6310 was reconnected the power
supply shut down, but replacing it didn’t alter the
situation. What was happening was that the protection
capacitor C2310 (1-5nF) in parallel with D6310 was
going short-circuit under load. M.D.

GEC PIL Chassis

The customer complained about a rolling picture. We
arrived at the house expecting a two-minute job -
replacing the 4uF electrolytic that decouples the emitter
of the sync pulse inverter transistor TR351. This was not
to be. The electrolytic and the transistor were both
changed, also the TDA1170 field timebase chip. We
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then took the set back to the workshop to investigate the
problem with the scope. This soon showed that C353
(120pF) which couples the inverted sync pulses to the
TDA1170 had gone open-circuit. M.D.

Amstrad TVR2

The TV section of this unit wouldn’t switch on. The
bridge rectifier produced a d.c. output which was present
up to the power supply chip. Replacing this item didn’t
provide a cure and as we’d no manual we resorted to
component checking on spec. When C1507 (1uF) was
replaced we were rewarded with a healthy line whistle
and the rustle of e.h.t. We also replaced the other two
electrolytics in the power supply as they appeared to be
in a distressed state. M.D.

Samsung BT309K

The problem with this set was a blank white raster. It
didn’t take us long to pin the fault down to the detector
can in the i.f. strip, but when it was removed we couldn’t
find anything wrong with it. A replacement was ordered
and fitted, providing a complete cure. M.D.

Panasonic TX1752

This was an unusual one: there was no sound with
teletext. It’s better not to ask how long it took us to find
that the cause of the problem was IC171 (SAB3035). M.D.

Sharp C1891

When one of these sets came in with the complaint of
intermittent brightness variation we looked at the
transistors in the clamping circuit. They are notorious for
causing this fault. Not this time however - the high-value
resistors in series with the first anode control were arcing
intermittently. M.D.

Hinari CT16

The complaint with this new portable was no sound. We
found that Q802 went open-circuit intermittently when
warm. M.D.

Ferguson TX90 Chassis

The problem with this 20in. model was that the field scan
shrank after a couple of hours. We eventually found that
R187 (6-2k) in the chain of resistors that form the load
for the field driver was going high in value when warm. It
read correctly with no voltage applied. H.MacM.

Grundig A3106

Very occasionally there was no luminance. The cause
turned out to be a dirty contact at pin 11 of IC2594. The
solder looked all right but there was a small positive
voltage instead of —3V. H.MacM.

Philips K35 Chassis

On the odd occasion there was no remote control
operation. We found, only by accident, that the socket
for IC1 was dirty at pin 13. Under the fault condition
there was no control waveform at the pin of the chip
though the waveform was present at the socket. H.MacM.
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Teletopics

SATELLITE TV LATEST

Alan Bond, whose Australian companies have run up
substantial losses during the past year, has paid his final
agreed contribution to BSB. The £27-5m payment brings
his investment to £154m, giving him a 35 per cent stake
in BSB. Meanwhile BSB’s communications subsidiary
DataVision has announced its first customer, the Press
Association. DataVision is a licensed specialist satellite
service operator — under the terms of the SSSO licence
it’s able to transmit information (video, audio or data)

from any point in the UK via satellite to groups of users

within the UK. The PA plans trial transmission of news
and pictures to six regional newspaper groups. ITT
Intermetall, which has been developing the decoding/
descrambling chips for BSB receivers, has announced
that the 21st version of the chip set operates 99-5 per
cent correctly. It’s understood that only small changes
will be required to make the 22nd set 100 per cent
operational. Bulk production of the chips can then start
— problems with the development of the complex VLSI
two-chip set led to BSB’s start of service being post-
‘poned. BSB hopes that some 80,000 receivers will be
available in the shops by March, when the services are
due to begin. An order for 70,000 Squarials has been
placed with Matsushita. :

Asked about the long-term prospects for Sky Televi-
sion, which is at present loosing over £2m a week,
Rupert Murdoch said in a recent TV interview that he
would keep it going for a minimum of five years. If
profitability had not been established by then the
operation would be sold or closed down. The number of
Sky Television installations rose to some 230,000 during
September, the best month to date. Many other house-
holds receive the channels via cable of course.

The government plans to rationalise the rules on
satellite dish installations. A green paper on the subject
is to be issued shortly by the Environment Department.
New restrictions could be imposed on those living in
conservation areas.

Ferguson’s Astra satellite TV receiver, which was
described on pages 46-7 last month, is being upgraded to
include stereo sound capability. An S suffix on the model
number indicates that stereo sound circuitry is incorpo-
rated. Panasonic has entered the Astra TV market with a
dish/LNB/tuner package, type TUS100, which is ex-
pected to sell for £450 or £480 depending on dish size.
The LNB has a noise figure of 1-3dB.

According to Grundig not a single STR20/22 LNB that
has been returned as faulty has in fact been defective. A
100 per cent calibration check has been carried out on all
returned LNBs and none have failed this check. A test
LNB unit is to be made available to dealers at £45 (one
per dealer) to provide an aid for technicials and
installation engineers.

BUSINESS NEWS

Amstrad’s profits for the year to June 30th fell from
£160m last time to £76m. Turnover was much the same
however. The company has suffered from problems with
its latest computer range, the squeeze in the consumer
electronics field, failure of the satellite TV market to
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take off as expected and problems with its Spanish
subsidiary. It is to pull out of the audio market and will
be closing down its manufacturing operations in Hong
Kong and Essex.

Just after we went to press last month news came
through that Hinari has called in administrators from
insolvency practitioners Cork Gulley. The aim of this
move is to try to maintain trading while looking for a
purchaser. ‘

The Granada Group has sold Laskys to Comet, a
subsidiary of Kingfisher (the Woolworths group).
Granada had bought Laskys from hotels and leisure
group Ladbroke just three years previously and will
show a small book loss on the transactions. Most of the
58 Laskys stores are being converted to Comet outlets
though the Tottenham Court Road store will keep its
original name.

Alba’s profits for the year to June 30th fell only
slightly, from £4-61m in 1988 to £4-08m. Turnover rose
79 per cent however, helped by two acquisitions includ-
ing Bush Radio which was bought in May 1988. The fall
in profitability is put down to the increasingly difficult
trading conditions in the consumer electronics field.

Murata, famed for its integrated filter packages, is to
start manufacturing at Plymouth, Devon. It’s taking over
a factory that had been used by Texas Instruments for
chip packaging. Murata will invest £45m over five years,
creating 950 jobs.

VIDEO NEWS

The five-hour BASF E300 video tape mentioned by
George Cole in his Berlin Radio Show report last month
has been launched in the UK but will be available in only
limited quantities initially. The suggested retail price is
around £6-99.

Pioneer in conjunction with the Japanese international
telephone company KDD has developed a re-recordable
laser disc system capable of storing half an hour of sound
and vision. The disc is an optomagnetic type. Production
is expected to start within two years, initially for
professional use as the discs are made of glass and are
fragile. A plastic version for domestic use is being
worked on.

Canon is about to launch in the UK a PAL version of
its video stills camera. A two inch square magnetic
floppy disc is used to store up to 50 full colour pictures.
The camera can erase and playback directly to a VCR or
TV set, making a separate playback unit unnecessary. In
good light it can record up to three frames per second.
The suggested retail price will be £499.

NEWS FROM TANDY

Tandy has added to its range of video and audio
accessories the Realistic Four-in-One universal remote
control unit. Selling at £39-95, the unit is compatible
with most IR systems and can be used to replace up to
four different handsets.

Tandy’s 1989-90 catalogue is now available free of
charge at the company’s stores and authorised dealers
throughout the UK. The catalogue has 140 pages and
features 2,452 products, 469 of which are new.

TV DEVELOPMENTS

Loewe has introduced at £3,000 a luxury set fitted with a
95cm (about 38in.) Philips Blackline tube. Features
include a built-in satellite tuner, multistandard opera-
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tion, S-VHS compatibility, Nicam stereo sound, Fastext,
childlock, end-of-broadcast switch off and multilingual
on-screen menus.

Texas Instruments is working on a high-brightness
projection system for high-definition TV displays. The
light for the display is modulated by what’s called a

DMD - deformable, mirror-based display. This consists
of a chip to which an array of minute movable mirrors —
each mirror forms one pixel — is attached. The mirrors
are controlled by the semiconductor elements beneath.
The principle can also be used for switching in fibre-optic
communications systems.

Test Report: Futek FV-1 VCR Tool Kit

A wide variety of mechanical adjustment points and
fixings are encountered with VCR decks. Some of these
call for the use of special tools. The FV-1 tool kit
reviewed here was designed with this in mind.

The kit is housed in a zip-up mock-leather wallet
measuring 15 X 24cm, with a wrist-strap. It contains
fourteen specialised hand tools and a plastic wallet full of
hex wrenches. There are elastic retaining sleeves to keep
everything in place. This gives quick indication of
whether anything is missing when the kit is put away.

You get three reversible screwdrivers with plain and
crosspoint blades, small, medium and long in each type;
a video head puller with adjustable fixing points on its
cross-bar; a 15cm long retaining-ring remover to deal
with C-shaped shaft clips between 2 and 4mm in size; a
double spring hook, 21-5cm long, with ends capable of
pushing and pulling tension springs to hook them into
place; a “micro-screwdriver’” with crosspoint tip and
2mm diameter shaft; and a set of eight millimetre
hexagonal wrenches in sizes 0-71, 0-9, 1-27, 1-5, 1-6, 2,
2-4 and 3mm.

The other tools are for video deck adjustment and
have large, knurled tops for good finger grip. There are
two fine-adjustment drivers with pinion teeth and 2 and
3mm centre spigots, typically for adjusting back-tension
straps; two fork-shaped split-screwdrivers that fit tape
inlet and exit guides; an eccentric screwdriver with-a 1 X
6mm paddie-type blade, as needed for lateral adjust-
ment of the audio/control/erase head on some decks; a
larger screwdriver of similar purpose with a square base
and 1-5mm blade; and an inclined base driver with a slot
milled in its stepped, at 3 and 5-5mm, shaft.

The large reversible screwdrivers are of Hozan make.
They look strong and are positive in action. The steel
blades, which are hard and resistant to chewing, are held
in place by hexagonal plastic grips. The selection of sizes
enables any screw found in a VCR to be dealt with.

I have only once encountered a video head drum that 1
couldn’t remove by hand, and have no doubt that the
puller provided in the kit would have shifted it. Slots on
the cross-bar accommodate any fixed centre spacing, but
not all video heads are amenable to this tool — it depends
on the presence of threaded holes in the head drum.

The spring-tensioned retaining ring remover (some-
times called circlip pliers) looks rather tinny — it’s made
of pressed steel. 1 feel that it’s stronger than it looks
however and that it would cope with all but the largest
and toughest of retaining rings. But the ends could
become worn in time, especially if it’s regularly used for
dealing with the likes of under-deck machinery in the
Philips VR6462 and its clones and cousins.

The long, slim spring hook is very handy for retrieving
and holding links and couplings as well as seizing and
hooking on springs. A further use for it is angling for bits
dropped into the deck. If the kit was mine to keep I'd file
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down the hook ends to sharp points for greater versatil-
ity.

Hex wrenches are difficult to get in very small sizes:
the three smallest (0-71, 0-9 and 1-27mm) in this set are
very useful. Between them the eight provided fulfilled
virtually every requirement I've encountered in VCRs
and camcorders.

So we come to the main feature of the kit, the special
eccentric and inclined-base drivers and adjusters — some
of which, in the review kit, had a tendency to rust. I tried
them on many makes and models of tape deck and was
disappointed to find that though there were many that
they fitted there were many that they didn’t — in some
cases I could have reshaped them to suit with a hacksaw
and file! It would be pointless to list the machines that
they did or didn’t fit, but in a week’s work I came across
several examples of tape guides, back-tension adjusting
racks, ACE head mountings and suchlike with which the
kit didn’t help at all.

This is my main criticism of the outfit. I believe that
with more research and an eye to a wider range of VCR
deck designs much greater versatility and usefulness
could have been achieved. With a wider choice of ends,
perhaps on a snap-into-handle basis, virtually all VCR
deck adjustments could have been catered for in a kit of
this size and price. I would cheerfully have done without

- one or all of the reversible screwdrivers, excellent

though they are, for extra sizes and sorts of slotted guide
drivers, a square key to fit certain Philips-style tape
guides and so on.

Conclusion

Like the curate’s egg, this kit is good in parts. Rusting
steel apart, it’s quite well made and wear resistant.
Twenty two tools plus a tailor-made, pocketed wallet to
retain, display and protect them is perhaps reasonable
value for money at £59-95 plus VAT. I would not
however put it at the top of my tool shopping list because
the large reversible screwdrivers duplicate what 1 and
every other engineer already have, while the specialised
tools, well designed and useful though they are, do not
fulfill enough of my needs to justify the price.

On the positive side, the basic kit would form a useful
and convenient outfit when supplemented by the other
specialist tools and jigs available from VCR manufactur-
ers. These could, at a pinch, be accommodated in the
spare space within the wallet.

Availability

The kit is listed as type VCRATKI1 in the HRS
catalogue. For further details apply to HRS Ltd., 11
Garrett’s Green Lane, Garrett’s Green, Birmingham
B33 QUE (telephone 021 789 7575). Note that HRS deal
only with trade customers.
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CD Player Casebook

Technics SLP8

This machine came into the workshop with the com-
plaint that the tray operation was intermittent. It opened
all right, so we inserted a disc. When the open/close
button was pressed the tray shut partially then opened
again. This happened several times before the tray
finally shut. The TOC was read and all functions worked
normally, including open/close.

The tray switch was clearly visible when the machine’s
top cover was removed. We left the machine to stand for
several hours then tried again. Once more the tray
partially closed then opened. This time we touched the
tray switch contacts as the tray closed. Doing this cleared
the fault, so we removed and dismantled the switch to
clean the contacts. It’s not easy to do this as the switch
is very small. When the switch was replaced the fault had
cleared — for three months.

When the machine came back with the same fault we
found that the switch was working adequately but
something mechanical was obstructing the tray’s move-
ment. So we stripped down the tray assembly to inspect
the two runners at each side of the tray. They are located
beneath two stainless steel strips, held in by three
screws. The runners themselves are plastic, with plastic
ball bearings inserted in them. These ball bearings had
seized, causing erratic movement of the tray. We
cleaned off the old grease and freed the bearings with
thin oil. The tray itself was cleaned and regreased. After
reassembly the unit worked perfectly. M.L.

Yamaha CDX700

The fault report with this machine was “faulty left
channel”. When we played a disc we found that there
was a certain amount of noise and distortion in the left-
channel audio. The right-channel audio was o.k. The
PCMS56P AD converter chip IC503 was suspected and
when this was replaced we had a complete cure.

I've had to change several DA converter chips in
various machines. The fault symptom is often a wind-like
noise in one or both channels — a sound rather like an
off-tune f.m. tuner with no mute. M.L.

Philips CD104

The customer complained that the right-channel sound
was distorted. When we played a disc we noticed a small
amount of distortion on loud music passages. The left
channel output was affected, but not as much as the right
channel output.

Scope checks were carried out around the audio stages
but these led us nowhere. After the error correction
stage there are several chips that could cause such a
fault. The SAA7000 interpolation and muting chip has
given us problems in the past, but our main suspect was
the SAA7030 digital filter chip. We keep one of these in
stock, so in it went as a substitution check. This made no
difference. Bells then started to ring. We had had a very
similar fault not long since with a Philips CD150. The
—18V supply to the DA converter chips had crept up
when the player was warm. When we made d.c. checks
around the DAC chips in the faulty CD104 we found
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that pin 11 of IC6520 (TDA1540) was high at —25V
instead of —16-8V. We traced the supply back to a 79
series regulator (IC6453) on the power supply board and
found that this was leaky. A new 7918 restored the
supply to —18V and cured the distortion in both
channels completely. M.L.

JVC XL-V2B

This player worked fine with some discs but not with
others. We frequently encounter this fault symptom with
many different types of players. There are various causes
for it.

While this machine was apparently working all right
the slider motor would suddenly send the laser assembly
slam into its end stop then back again. It would do this
sometimes at the TOC readout and sometimes when
attempting to skip tracks. The first thing we had to do
was to find a disc that the machine would play correctly,
so that we could try the set-up procedure as laid down in
the manual. We checked the laser power with a Leader
LPMBS8000 laser power meter. It was slightly low but we
were able to adjust it for the correct 0-25mW. This
enabled us to maximise the amplitude of the EFM signal,
using the focus offset control R209 as specified. The
signal was somewhat distorted however, and the middle
section of it was blurred. Next we adjusted the tracking
offset control R370 for a OV d.c. level at point TTE, with
TTS and TTS connected to earth. See Fig. 1. For good,
stable tracking this adjustment must be correct.

When we attempted to set up the focus and tracking
gain adjustments, the slider motor kept throwing the
laser assembly to and fro. This made it difficult, though
only slight adjustment was required. The adjustment of
the PLL coil L503 was next checked. We found that
almost one complete turn was required to obtain the 50
per cent duty waveform shown in Fig. 2 (oscilloscope
connected to pin 4 of the SAA7020 chip — MCES spindle
motor waveform). This adjustment must be exact as it
controls the rotation of the spindle and thus the bit rate
recovered from the disc.

The EFM signal was still poor and the next step was to
check the mechanical adjustments on the laser assembly.
We connected a d.c. voltmeter to TF4 on the servo PCB .
and obtained a reading of 21mV. This showed that the
turntable height was within specification. We lowered
the turntable slightly to obtain a reading of 10mV. JVC
states that +50mV is within tolerance. :

Adjustment of the tangential screw, underneath the
laser assembly, produced a much clearer EFM signal. In
fact the player produced slightly better results after this

i e A, |
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Fig. 1 (left): Tracking offset o.k. with respect to the 0V level.
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Fig. 2 (right): The correct MCES spindle motor waveform at
pin 4 of the SAA7020 error correction chip.
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adjustment had been carried out. The fault persisted
however, and it was beginning to look as though the
problem was caused by a worn laser. The focus and
tracking offsets were checked again, following the
mechanical adjustments, but the slider motor would still
slam the laser assembly against the end stop. At this
point we decided that a new laser assembly would have
to be ordered. After obtaining one, fitting it and going
through the whole setting up procedure again the fault
had cleared.

This experience shows that though the laser power is
correct the unit can be faulty for various other reasons,
i.e. poor photodiodes, intermittent focus and tracking
coils, laser spot too wide, etc. With the new laser
assembly the player produced good results, the access
time from first to last track being approximately four
seconds. M.L.

Kenwood DP840

No open/close was the fault report with this player. In
fact it would do nothing at all — no functions, no display.
After removing the top cover we carried out checks on
the power supply rails. There were no problems here, so
the front panel was removed. The player then began to
function normally. As all connections on the front panel
seemed to be o.k., attention was next turned to the main
PCB. '

Upon removal we found that plug J7 — main PCB to
front control panel — was dry-jointed while Q602
(TA7354P) had one pin that was very poorly soldered
and wasn’t making a good connection. When we’d
carried out some resoldering in this area normal results
were restored. M.L.

Sony CDP101

A fault that’s becoming common with these machines is
failure of the STK6922 sled motor drive chip IC304. The
usual symptom is that the tray opens by itself during
play: sometimes it won’t open at all when the machine is
warm. The chip contains an operational amplifier that’s
associated with the “chucking” motor for the open/close
facility. Replacing it usually cures the fault.

It’s also worth checking switch S905 for poor connec-
tions. It’s on the main deck behind the tray assembly.
Failure of this switch sometimes results in the tray
staying closed when open has been selected. M.L.

Sony CDP101

This player would work perfectly for about three
quarters of an hour. It would then suddenly go into the
stop mode and a fast rattling sound could be heard from
the optical assembly. The fault was still present when the
disc had been removed. This rattling sound was caused
by the focus servo bouncing the lens up and down very
quickly. Replacing the STK6922 focus/tracking servo
chip IC204 cured the fault. M.L.

Philips CD160

When we tried to play a disc on this machine it would
start to rotate then “Err” would come up on the display.
During the TOC reading you could see that the disc was
rotating too fast. The usual cause of this situation is that
the laser beam is not being focused.

We put the machine in the service mode. The initial
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position — 0 mode - could be obtained but the 1 position
was unobtainable. In this positionn the laser emits light
and is focused. When the lens is observed without a
disc being inserted you should see it move up and
down searching for the focused position. Voltage checks
showed that the laser’s supply was correct and that there
was a feedback voltage from the monitoring diode.
Attention was therefore turned to the focus circuitry. A
scope check showed that the focus coil drive waveform
was correct, and a resistance check then suggested that
the coil was open-circuit. Further investigation showed
that the ribbon connector from the servo board to the
laser assembly was at fault. A.D.

Philips CD150

There was no output from this player. Oscilloscope
checks showed that the h.f. eye pattern was correct. In
fact all the waveforms were correct through to the left-
and right-channel DA converters. Voltage checks then
showed that these two chips had no supplies. The cause
was dry-joints on the supply voltage regulator. A.D.

Sony D50 Discman

We had two of these models that wouldn’t play. They
have a service mode which is entered by shorting two
solder pads together. We did this with the first one then
started to go through the various service mode checks.
The laser emission and focusing were correct, so the disc
should have been rotating but wasn’t. Investigation
around the turntable motor then showed that it was
trying to work but was being heavily loaded by the
turntable. The cause was that the turntable’s lower
bearing was binding on its metal support. Lubricating
this support and reassembling the unit provided a
complete cure.

The symptoms were exactly the same with the second
machine, and again a smear of grease on the turntable
got it working. When all repairs have been completed
don’t forget to release the service mode before reas-
sembling the player. It’s easy to overlook this. A.D.

Philips CD104

As a first measure for any servo fault or an oscillating
output, check all the carry-through earth rivets on both
the servo and the decoder panel. A.D.

Hitachi MX-01/Opus 1

We’ve had the following fault on several occasions with
this unit. The disc runs fast in the CD player section, the
turntable motor running continuously. Check for —10V
at pin 2 of PL902. If missing, check for dry-joints on the
main board around Q805, Q806, R827 and ZD811. This
usually cures the fault but getting to these components
on the main board involves removal of about forty
screws, both cassette units, the mode selector and
fluorescent display panel and finally the main panel
itself. A.D.

Philips CD104

These players sometimes stop when hot. The usual cause
is poor earth connections to the 5V regulator. A freezer
check will show whether the regulators themselves are
defective.
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VCR Clinic

Philips VR6180

It’s rare to come across a VCR with a timer fault that’s
not due to pilot error. This model is an exception to the
rule. If the customer complains of shutting off in the
timer mode, the VCR going dead intermittently with the
display going haywire, the cassette being spontaneously
ejected, etc. and the error memory is empty, suspect a
power supply fault.

Before starting with the hairdryer and freezer, discon-
nect the output plugs P1 and P2. Connect a 47Q resistor
across the 5V output (pins 7-8 of socket P1) and monitor
the 5V line — the reading should be 5-2V! — while heating
and cooling the power supply. Likely causes of a varying
output voltage are: the BZX79/BSV1 zener diode 6012,
the TCDTI1101 optocoupler 7103, and transistors 7001
(BC547B) or 7004 (BC548B). P.B.

Grundig VS440

This machine played all right but produced just snow in
the E-E and record modes. If the search button was
pressed once, the correct channel number could be seen
to be stored o.k. but no signals were tuned in. The +A
(record) supply was missing as transistor T485 was open-
circuit base-to-emitter. P.B.

Philips VR6362

The problem was playback dropouts, just like a worn
head, but there was no improvement with a replacement
deck. We found that the fault was on the luminance/
chroma panel P306, where the dropout offset control
(3304) was broken. This can happen if you forget to
hinge up panel P306 when removing the front control
panel, as the IR receiver can hitsit . . . P.B.

Ferguson 3V44/45, JVC HRD140

For intermittent playback colour with these machines,
check BPF301 for open-circuit or dry-joints.

If the on LED doesn’t light but the capstan runs when
the on switch is pressed, check whether the 3-9V zener
diode D3 in the power supply is short-circuit. C.pP.

Ferguson 3V65

This machine displayed all the symptoms of a defective
upper drum but remained the same after a new one had
been fitted. When the head pre/rec panel was pressed
the fault suddenly cleared. All ten pins of connector CN2
were dry-jointed! C.P.

Hitachi VT130

This was almost certainly a one-off fault. I relate it here
to show how careful you have to be when diagnosing
VCR fauits - even mechanical ones! The machine would
intermittently chew the bottom edge of the tape. It was
not immediately obvious that the problem stemmed
from the fact that the cassette was not going down fully:
the tape was fretting on the bottom edge of the plastic
housing. This was because the vertical spacing pole
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(centre, front of the cassette) was bent, or rather the
plate that it’s anchored to was buckled. The backward
leaning pole rubbed on the inner wall of the cassette
shell and stopped it short of its correct position, though a
gentle push would force it home. Each cassette inserted
into the machine came out with a tell-tale scratch mark
on the plastic face behind the tape. Sounds obvious,
doesn’tit?.But it was the devil tofind . . . E.T.

Panasonic NV-FS1

The problem with this machine was loss of audio in the
E-E mode. In fact when a phono lead was inserted in one
audio input socket we found that this input was perma-
nently selected. We also found that the input select
switch (S video in/tuner/line) did nothing — the tuner’s
picture stayed there. The reason for this was soon
discovered. The input and simulcast switches on the
front panel provide highs and lows to switch between
modes. We found that the high levels, which are derived
from the 12V line, read only 2:4V. The cause of the
problem was in the power supply can: the unswitched
regulator transistor Q1004 (2SD638) was open-circuit
base-to-emitter and the associated zener diode D1012
connected between its base and chassis was open-circuit.

- LB.

Grundig VS200

This machine loaded then unloaded and ejected, with an
F3 fault indication. This means that there are no tacho
pulses, i.e. there’s a deck or electronic fault giving no
reel or drum rotation. Thankfully the cause was a simple
one. The capstan drive belt was very slack and some-
times slipped under load. When this was put right the
machine worked o.k. on test for an hour or so. It then
again failed to load. Adjustment of the deck load
microswitch finally put matters right, enabling the
machine to complete its full play cycle. S.L.

Amstrad VCR6000/6100

We’ve had some no chroma sillies with these machines.
As in previous models an HIC101 chip is used and this is
often faulty. On many occasions recently the problem
has been no colour in the LP mode - the sound has also
been distorted. Both faults have been due to missing
items. A missing link causes the lack of LP chroma - it’s
just by the HIC101 chip. A lot of spaces where resistors
or capacitors should have been were found on the audio
panel. It’s easy to spot these as next to each space there’s
an LP symbol.

Unstable playback with the colour dropping in and out
caused some confusion. Hum on the 5V rail to the
14DN300 was responsible due to a diode in the discrete
1.t. bridge going open-circuit when warm.

Intermittent or permanent shutdown with the cassette
symbol flashing can be caused by several things. The
carriage itself is often faulty. Usually the cassette in
switch fails to make, the result being ejection and
shutdown.
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If a VCR6100 accepts a cassette and half loads, then
unloads, ejects and shuts down, the usual cause 1S an
intermittent half-load switch. This is situated beneath
the audio/control head and is sometimes broken, or the
associated gears are stripped. It’s not very easy to
change.

By far the most common reason for the dreaded
cassette symbol flashing is grease on the mode switch
contacts. Stripping and cleaning is all that’s required, but
do it with care, checking the deck timing at the same
time. If, afterwards, the machine refuses to play/rewind/
fast forward (no tape movement) you've fitted the brake
actuation arm incorrectly. It should run on the outside of
the main gear. S.L.

Ferguson 3V22/JVC HR3320

The problem with one of these machines was intermit-
tent loading on play. We found that someone had mixed
up the screws when refitting the cassette housing. A
large screw that was too long had been put in the back
right-hand corner. This put pressure on the two nylon
washers (item 77, part no. 668), trapping play lever 3
(item 76, part no. 493) and producing enough friction to
make its action intermittent. J.L.

Ferguson 3V45/JVC HRD140

You sometimes find the operate LED pulsing on and off
with the video head twitching in sympathy with the
LED’s pulsation rate. The cause is that F2 (2A) at the

centre of the power supply board is open-circuit. All rails

are still present and measure correctly but the excessive
hum causes constant resetting of the microcomputer
control chip. J.H.

Akai VS55

There was horizontal patterning on the picture in all
modes and tearing on the characters of the on-screen
display. The cause was C10 (22uF, 50V) in the power
supply —it was open-circuit. J.H.

Hitachi VT430

Playback was o.k. but there was no E-E sound. When we
removed the plug-in tuner/i.f. module we found that the
cause of the problem was a stray splash of solder on a
surface-mounted resistor to the audio output line. J.H.

Hitachi VT120

The trouble with this machine was reduced tuning range
- it wouldn’t tune up to the h.f. end of the band. In the
search mode the varicap tuning line reached only 15V
before sweeping back to the low end. The cause of the

fault was the tuner/i.f. unit — it was not a synthesiser fault’

as at first suspected. Excessive current was being drawn
when the tuning voltage tried torise. J.H.

Sanyo VRC5000 and VTC5150
It seems that the Sanyo VTC5000 and VTC5150 form a
large percentage of the Betamax VCRs in use. I fix more
of these than any other single VCR model. They are
exceptionally robust machines that go on for ever — apart
from their one weakness, reel drive.

Poor or no rewind/fast forward is very common, even
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though these operations are done with the tape unlaced
(unlike Sony Betamax VCRs). Usually the cause is a
worn idler roller: the early ones had only six turns on the
springs, but replacements may have many more. Nearly
always only the idler roller and springs need to be
replaced. This costs about £2 instead of the £5 for the
whole idler assembly.

A broken drive belt is fairly obvious and is simple to
replace. The other common problem is a worn reel drive
motor. This sometimes intermittently fails to run,
restarting when the machine is powered down and up
because of the large kick-start at switch on. I have on
occasion dismantled a motor to move the brushes slightly
to a less worn part of the commutator. This is not
recommended, but it can work for years — and the
motors are expensive. :

A very important point is that there’s a bug in the
VCT5000’s syscon. If it shuts down because it hasn’t
received reel pulses it proceeds to lace up! If there’s no
reel drive at this point to take up the tape, the result is a
devastated tape. A customer who had put up with this
intermittent tape chewing continued to use the tapes: it
took a lot of effort to clean the heads so that the machine
would work again. The VTC5150 doesn’t suffer from this
problem.

Sanyo don’t seem to have learnt their lesson from
these otherwise excellent machines. The Fisher FVHP-
905 and FVHP-615 have reel drive mechanisms (they are
not compatible) based on heart-shaped assemblies.
These use the same principles and suffer from the same
problems. C.McC.

B and O VHS82

A stock problem with this machine is a cassette jammed
inside due to the cassette lift being blocked. The centre
pin on bracket 282 blocks the rack slider 278, usually
producing a small dent. Extract the jammed cassette by
removing the carriage, sliding lever 281 up and down by
using a screwdriver inserted through the slotted hole in
bracket 282, then switching on and pressing eject. Then
clean the back of the rack slider with Freon TMS. N.B.

B and O VHS91

A problem with these machines is incorrect positioning
of the cassette in the carriage due to the spring-loaded
guide pins (parts 202/3) lagging on the hexagonal shafts.
The cure is simply to round off the edges of the shafts
slightly. ‘N.B.

Panasonic NV-G12

A very slight knocking noise was the complaint with this

machine. It was slight too, but once you’d picked it up it

was annoying. The cause was a dent in the tyre of the

reel clutch (VXP0599). Changing this is an involved job.
N.B.

Sony EVA300

The complaint with -this machine was of intermittent
flickering and what amounted to line cogging on play-
back of any material. Cleaning the heads improved
matters a bit but not sufficiently, so a new head drum
was ordered. When it arrived we fitted it with the aid of
the puller supplied and set it up. I then decided to check
the back tension as this is so often wrong. With Sony’s

. Video 8 decks you do this by using a dummy reel on the
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supply reel, attached to a fan-type tension gauge, pulling
the tape through with the machine laced up and the tape
running through guides 1, 2 and 3. To facilitate this the
mechanism has to be removed and connected to the
Sony mode control jig which enables the mechanism to
be put into any mode without being connected to the rest
of the machine. The reading should have been approxi-

mately 12-5g but bordered on 30g!

The pin and slot of the tension-regulator arm had been
set out of alignment and sealed, so the alignment had to
be corrected and resealed. The back-tension spring had
been set at its highest point. Resetting it at the second to
lowest position brought the tension back to within
specification. N.B.

Long-distance
Television

Roger Bunney

There was a general reduction in long-distance propaga-
tion during September, something to be expected as
autumn sets in. Despite this several enthusiasts reported
Sporadic E reception and there were the first signs of the
hoped-for Winter F2/TE openings now that the present
solar sunspot cycle is approaching its maximum. A good
tropospheric opening occurred on the 20th/21st, but was
unfortunately not up to the usual standard we expect in
September. Over all then conditions during September
were reasonable. The collated SpE log is as follows:

5/9/89 TVE (Spain) chs. E2, 3, 4; RTP (Portugal) E2, 3.
6/9/89 NRK (Norway) E2; YLE (Finland) E3.
7/8/89 TSS (USSR) R1, 2; TVE E2, 3, 4.
8/9/89 RAI (ltaly) E2; RTP E3; TVE E2, 4, CST
(Czechoslovakia) R1.
9/9/89 TSS R1; RAI IA.
10/9/89 TVE E2, 3.
11/9/89 SVT (Sweden) E2; NRK E2.
'14/9/89 TSS R2; TVP (Poland) R2.
15/9/89 TVE E2.
17/9/89 TVE E2, 3.
20/9/89 SVT E2, 3.
21/9/89 TVE E2; TVP R1; TSS R1, 2.
22/9/89 TVE E2, 3; NRK E2; SVT E2; YLE E3.
23/9/89 TVE E2.
27/9/89 CST R2; TVE E2, 3.
28/9/89 TSS R2.
30/9/89 RTP E2; TVE E3.

Auroral activity was noted by Iain Menzies in Aber-
deen on the 15th, 18th, 26th (a good one) and the 30th.

F2 propagation showed the first signs of activity during
the month. In East Sussex Tim Anderson logged Ghana,

e L T

with a grey scale and digital clock (top right-hand
corner), for an hour on the 17th. Nigerian 50MHz
amateurs were received at the same time. Bill Cotterill
reports two suspected F2 signals. On the 9th he received
a play from 0817-0821 on ch. R2, with severe multipath
effects. On the 23rd he received a reading from the
Koran on ch. E3, from 0820-0848, with the characteristic
smearing. The reading was repeated, followed by Arabic
music until fade out at 0900. All times BST.

With this rising F2 activity it will pay TV-DXers to
monitor chs. R1/E2 to the east over the period 0730-0900
GMT, then ch. E2 to the south and south east nearer
lunch time and the south later in the afternoon.
Remember that TE (transequatorial skip) is likely to
occur during the late afternoon into the early evening.
Ch. E2/3 signals from Africa are often present ‘during
this period. If conditions are really good, remember to
check New Zealand ch. 1 and Australia ch. 0, also ch.
A2 (same carrier frequency as E3) for evidence of North
American 525-line signals (with reduced height and field
roll).

Iv}eteor scatter reception during the month was mini-
mal, though Tim Anderson logged DR (Denmark) ch”
E7.

Reception during the tropospheric opening on the
20th/21st seemed to be best in the Midlands and north
into Scotland. Simon Hamer in Powys had quite a
dramatic log. In addition to the signals you would expect
during a quiet lift, i.e. from the Benelux countries and
northern France, he logged many West German Band
II/u.h.f. stations .including several low-power BFBS
(SSVC) relays at up to ch. E48, RTL+ (Luxembourg)
ch. E36, East Germany chs. E6, 8, 11, 12, 27 and 34,
Denmark including fourteen TV2 channels, NRK, SVT,
TVP chs. R8/35 (the more distant transmitters), CST
chs. R10, 36 and 38 and ORF-1 (Austria) ch. E5. An
excellent log!

There was tropospheric enhancement in the south
west on the 24/25th, with TVE signals, both TV1 and
TV2, in Band III and at u.h.f. up to ch. E4S5.

-Many thanks to the following for sending in logs and
reception reports: Simon Hamer (Powys). Tim Ander-
son (St. Leonards), Peter Schubert (Rainham), Iain

4

Left: Regional TV identification from Tallin, Estonia, received by Ryn Muntjewerff, Holland, via SpE. Centre: BBC

international control transmission logo received by Frank Lumen in Denver, USA, via the Intelsat craft at 53W. Right:
Deutches Bundespost, Frankfurt main control centre received by Frank Lumen using his 3-7m C Band dish and 50°K LNA.
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Menzies (Aberdeen), Bill Cotterill (Tipton) and Roger
Fussell (Torpoint).

The Belgian Canal Plus service started at 0700 (local
time) on September 27th, after a period of testing. Several
DXers had reported Anderlues on test for some weeks
before.

The August 1989 issue of the RSGB’s magazine Radio
Communication included Part 4 of “An Introduction to
Sporadic E” by Jim Bacon. This and the preceding Parts
are well worth reading.

News ltems

Belgium: The American Forces Network has opened a
system M (525-lines/NTSC) transmitter in the Brussels
area — thought to be in the south east, the area known as
the Bois de la Cambre. It’s producing strong signals
locally on ch. E33 with horizontal polarisation and
operates on a 24-hour basis.

A third Belgian Canal Plus transmitter is to be opened
at Liege, 'using ch. E39. The Belgian Canal Plus
headquarters and production centre is at Chaussee de
Louvain 656, .B1030. Periods of unscrambled transmis-
sions are understood to be 1300-1330 and 1845-2000 local
time.

A new regional programme is to start in early 1990 for
the Genk and As areas, run by VZW Genker Televisie
(VZW = Vereniging Zonder Winstoogmerk). RBF is to
start a German language service over the Tele 21
network during times when Tele 21 programmes are not
on air.

Finland: MTV Helsinki, the oldest Scandinavian net-
work having been in operation for 32 years, is to form its
own distribution and transmission network. At present

AERIAL TECHLE

tones

Salora 5902, the cholce for quality reception at reasonable costs. A truly versatile receiver at home on
Astra, Intelsat or ECS, allowing 2 fixed dish switchabel inputs. A very low noise LNB and fow foss magnetic
lariser head up the outside system whilst the recetver res smany high grade user functions found only on
9 line units. Switchable sound bandwidths, variable or fixed sound st tuning, a full range of vision/
audio output sockets for Sky Movie/MAC/Fimnet decoders, a M% remove control handset with all user
operations and ’)resets accessible and instant sefect to fully veriable anagperaﬁon. Full stereo/mono sound
capabllity to sull signal incoming and with full UHF domestic loop thru facilities.

|

This is the recelving package the critics praised — ‘the best ever' to quote but one! Aerial Technigues feel also
thislsmebesl.\;?meinmvawmmw.

1 price for the ) pack iete £349.00
and the 90cm {Northerm/Scattish UK) paumwm;ﬁae a0 |
Each package includes the Satora instailation guid

uide.
s ‘Sateflite Installation Guide' - excelient background reading £12.00 or or only €5 with a
e?clege as above.
Cae also stock full cable and wall bmﬁ(ﬁtnnstalmion components, please atvise . . .
ete Satellite packa

rrme Insurance on P . £10.00
Qur tull range of aeriats, ampTiﬂcfs. aerial rotators, filters, mutti-standard and all aerial is
fully detailed in our new comprehensive 29 send for your copy today. A
Alt gﬂces inclusive of VAT. ACCESS & VISA Mail and
elephone

customer advisary service is also available, Eahg:se telephone of write (M& SAF).
Access (BARCLAYCARD)
orders weloome.  (24hr, service) E!
A AERIAL TECHNIQUES

11. KENT ROAD. PARKSTONE. POOLE. DORSET BH12 2EH
Tel; 0202 738232

BARCLAYCARDl

TEST FACILITIES
SPECIAL DEALS

OFF THE PILE STOCK AVAILABLE
5 we e | 2 247-249 HIGH ROAD, CONTACT
ﬁw N i SEVEN SISTERS | 04 "“8”53"'2“8366
= gey[ | | LowoN | Cjastatiiam
- aH N15 5BT ALL PRICES SUBJECT TORV.AT.

BRAND NAMES
JVC, HITACHI,
PANASONIC, PHILIPS,
FERGUSON, GRUNDIG etc.

T.V. Video Engineer required. Excellent rates of pay.
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these facilities are leased from YLE.

Spain: Canal 9 TVV has gone on air in the Valencia
region, using transmitters that previously provided the
Catalan TV3 service. Three private TV services, Tele-5,
Antenna 3 TV and Canal Plus Espana, are due to start
operations in the Madrid and Barcelona areas early next
year. Canal Plus Espana will transmit for 24 hours daily.
In brief: Agreement has been reached between West
Germany and France to transmit the La Sept service, at
present available via the TDF-1 satellite, from terrestrial
transmitters in West Germany. The other half of this
dual venture will involve a German-language service for
transmission in France ... A new Dutch station TV10
intends to transmit programmes to Holland via satellite
from a Milan-based production centre. It’s understood
that considerable advertising revenue has already been
attracted . . . RTL (Luxembourg) has been seen on ch.
E24 using the PM5544 test pattern with the identification
“C24 TEST” at the top and “DUDELANGE” below. Is
this to be another Canal Plus operation?

New EBU Transmitter Listings

West Germany: Ulm chs. E39 and E48, 5kW; Bremen
ch. E46 10kW. These are private stations. Polarisation
horizontal in each case.

Greece: Filia-Achaia ch. E4, 100W horizontal, EPT-1.
Spain: Madrid-2 ch. E52 117kW horizontal. Third
programme produced by Tele-Madrid.

The Danish TV2 transmitter on the Isle of Bornholm
is in service on ch. E56 with 800kW e.r.p. (reduced to
400kW in the direction 110-170°). The local Bornholm
transmitter is now using ch. E39. TV2 Vordingborg will
be next on air on ch. E58 to complete the current phase
of the TV2 network. Emden is on air on chs. E50 and
E60.

Multistandard Equipment

Aerial Techniques tell us that they can supply a
multistandard VHS VCR with capability to receive and
record SECAM L, SECAM B/G (Mesecam) and PAL
B/G/1 transmissions. It even has connections for a Canal
Plus decoder. Mesecam is used in the Gulf areas. The
multiband v.h.f./u.h.f. tuner covers chs. E2-4 plus cable
S1-3, 104-174MHz (cable M1-10), 174-230MHz (chs.
E5-12), 230-300MHz (cable U1-10) and 470-862MHz
(chs. E21-69). The VCR has IR remote control etc. and
sells at £499 including VAT plus £8-75 UK carriage.

The company also has in stock a multistandard 20in.
colour receiver which is available at under £300 inclusive
of VAT. The standards listed are PAL B/G/I, SECAM
B/G, SECAM D/K, PAL D/K, NTSC 3-58/4-5MHz,
NTSC 3-58/5-5MHz and NTSC 4-43/5-5MHz, all at 50/
60Hz. Interesting that the set will cope with mains inputs
over the range 90-270V a.c.

State-of-the-Art Cable TV

One of our Belgian contacts recently visited US
friends who subscribe to the Media General Cable
Television service at Chantilly, Fairfax County, Virginia.
Media General provides a twin cable feed with each
cable offering 60 channels, i.e. 120 channels in all (most
US cable systems have up to 36 channels). The system
cost $220m to construct and has 31,000 miles of
fully addressable dual trunk cable that passes 250,000
homes.

Services offered include terrestrial/satellite TV chan-
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nels, programming from local production facilities, a
news channel, several “classified advertising” channels
and premium channels for which extra payment has to be
made. Also available are some 28 stereo f.m. stations,
ten satellite TV stereo sound channels and four national
TV network stereo sound channels. Each cable that
enters the house requires a separate converter whose
outputs, on low-band ch. 3, are fed to a standard
domestic TV set. The converters are made by Zenith and
are simple to use.

Media General can also provide a versatile home
computer system which, via a simple A-B switching
circuit, enables one programme to be recorded while
another is being viewed.

Satellite TV News

Orbital activity is on the increase! The BSB satellite at
31°W is now on test while West German uplink test
patterns and RTL+ programming have been seen from
TDF-1 at 19°W. ECS at 7°E was busy with the
Portuguese Grand Prix during the period under review.
ECS at 10°E is becoming more active with various news
feeds and outside broadcasts. Further to the east, at 16°,
a British Aerospace satellite is carrying various media/
corporate feeds.

John Standen of North East Satellite Systems reports
that Gorizont at 47°E has five transponders for lease.
CNN has taken one to provide a full-time English-
language news feed via the global beam. Reception of
this from beam centre to edge requires a 3-6m diameter
dish. The uplink is via the London Teleport. An Arab
consortium is negotiating to lease one transponder while
US concerns are interested in the other three. The 47°E
Gorizont craft has an inclined orbit, i.e. it “woobles”. To
overcome this problem North East Satellite Systems can
provide and install an auto-tracking system. This type of
installation is intended for hotel or commercial use and
costs between £20,000 and £30,000 with an 8m dish. The
area covered is mainly Africa and the Middle East.

John also comments that most low-Ku band LNBs can
be adjusted for-use in the DBS band by retuning the
local oscillator. Typically a half turn of a small screw
adjustment is required. Echosphere LNBs can easily be
adjusted by removing the top cover to expose the DRO
screw which is on a small silver plate near the F output
socket. A half turn of this screw will give coverage of the
complete DBS band with minimal gain fall off. Since
high powers are used for the DBS transmissions a
higher-noise LNB (say 1-8-2dB) can be used — these cost
around £50 at present.

I'm told that if you have a colour set with rear scart
input you can lock a MAC signal on the screen by
paralleling the RGB inputs and feeding composite video
into this combined input, also feeding composite video
(with the syncs) into the sync input. I'd like to hear from
anyone who tries this.

BOP (Bophuthatswana) TV is providing an English-
language service that can be received throughout the
Middle East and Southern Africa at 3-714GHz (circular
polarisation) from 66°E. A 4m dish gives noise-free
reception while a 2-5m dish will provide entertainment-
quality reception. BOP radio is available on a subcarrier.

The Indian DBS/telecommunications satellite Insat ID
suffered severe damage during preparations for its
launch and may have to be written off. Finally, news
from France that the TDF-2 DBS craft is to be launched
in February 1990.
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Service
Bureau

Requests for advice in dealing with servicing problems
must be accompanied by a £2 cheque or postal order
(made out to IPC Magazines Ltd.), the query coupon and a
stamped addressed envelope. We can deal with only one
query at a time. We regret that we cannot supply service
sheets nor answer queries over the telephone.

GRUNDIG 8635GB
At switch on the picture appears and then goes off (no
raster). Signals remain at the inputs to the RGB panel but
the voltages at the collectors of the output transistors rise.
R963 fell apart when touched but replacing it has made no
difference. The trouble is that the fault clears after five-
fifteen seconds, the set then running correctly all day.

The most common cause of this problem is failure of
the zener diode that links the emitters of the output
transistors to chassis. Check it by substitution.

AMSTRAD VCR4600

The following faults are present with some cassettes, both
old and new. Typically, when an old recording which has
been played successfully many times is replayed the
picture is o.k. for the first 10-15 seconds near the start of
the cassette then tracking lines appear at the bottom of

the picture, extending upwards until field lock is lost and

the VCR switches into the standard-play meode (I use it in
the LP mode). Sometimes a noise can be heard from the
cassette area, and the bottom of the tape is chaffed. After
pressing stop and play the picture is o.k. for another 10-
15 seconds. All cassettes play correctly after about a sixth
of their length. In addition, when rewinding a tape the
whine from the machine varies jerkily in pitch, presum-
ably due to speed variation, and a single clunk is
sometimes heard, especially with fast forward winding.

This problem is caused by excessive friction in the
take-up clutch assembly. Considerable skill and dexter-
ity are required to dismantle, reassemble and phase
the deck mechanism mechanically.

THORN 8000 CHASSIS
Tripping was cured by attending to dry-joints around the

Syclops and line output transformers and a replacement

tuner cured the weak, grainy picture. The set now runs but
there are flyback lines that get wider towards the bottom of
the picture.

A very common cause of this problem is excessive first
anode voltage. There should be about 700V at c.r.t. pin
10/R904. If the first anode voltage is correct, check the
field blanking input at pin 6 of IC4. Check R172 etc. if it’s
missing or distorted.

SHARP VC7300

We have two of these machines with exactly the same

problem. When stopping after fast forward or rewind

there’s almost always a loop of tape. This never happens
in the play mode. After replacing the belts for poor
rewind the fault became worse. We have tried new
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brakes, cleaning the carriers etc. and the unloading
pulley as this appears to make the left-hand carrier
bounce back, leaving the loop.

When eject is pressed the loading motor, under the
deck, kicks to take up the tape slack via a belt coupling
to the spool turntable. We suggest that you replace the
loading belt (on the motor pulley) then if necessary
check the clutch on the loading block assembly.

FERGUSON 3V35/JVC HRD120

This machine is reluctant to accept tapes. A cassette goes in
so far then comes back out. The machine does this nine to
ten times before it accepts the tape.

Cassette bounce-back is almost always caused by inter-
mittent contact in the cassette-in switches at each side of
the cassette cradle. Before having a go at the switches,
make sure that the cassette is firmly held in its cradle by
the spring-loaded retaining fingers. Floppiness causes the
switches to flutter.

PHILIPS TX CHASSIS

The problem with this monochrome portable is very poor
sync. Hold can just about be achieved by very careful
setting of the line and field presets but any tramsient
produces drop out.

The two 820k{) resistors R370 and R371 that bias the
sync separator transistor TS370 are the most likely cul-
prits. If necessary check the coupling capacitor C370
(1uF) and TS370 (BC558). These components are slightly
forward of the centre point of the PCB.

HITACHI V18300
There is no line sync in the visual search mode, either
forward or reverse. All other functions are o.k.

This problem is due to incorrect drum speed in the cue
and review modes and often arises as a result of compo-
nent ageing and drift. Adjust R687 in the cue and R688 in
the review modes for correct line speed and good colour
registration.

THORN 1500 CHASSIS

There’s an objectionable sound buzz that’s particularly
noticeable at minimum and low settings of the volume
control. Scope checks indicate that the smoothing is in
order. When the field hold control is adjusted the tone of
the buzz alters, suggesting that the problem is field de-
rived. Connecting pin 1 (triode grid) of V2A to chassis via
a rejector has no effect however. I’ve had this problem
with several of these sets.

First check the 12uF decoupler C68 at the top of the
audio output transformer T2. If this has no effect, you
may well find that swinging the chassis out reduces the
buzz. If so the cause of the trouble is pick-up from the
scan coils. Experiment with the use of magnetic shielding.

SANYO VTC5000
The rewind function operates intermittently. When the key
is pressed the machine usually goes into the fast forward
mode. Rewind works correctly once one manages to select
it, but if rewind search is then pressed the machine stops
rewinding. The fast forward functions are o.k. A new belt
kit has been fitted and 1C3001, IC3008 and IC3007 have
been replaced.

It appears that the changeover switch in IC3006
(BA6209) is failing to toggle. We suggest that you replace
this chip along with the 7-5V zener diode D3008.
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191 | SNIGIOIN 123 | TAAZS0A 0. [ TDAZI20 488 | UPCII® 15
330 | SN76705N 680 ) TAASTO 5 | TDABIA 125 [ UPCISSIC 451
087 | SN76730 554 | TAMG2IAXI 485 | TpA10 279 | UPCIIIBH 244
200 | SNTSBION 050 [ TAAGGIB 10 | oAz 156 | UPCI4IC A%
070 | SNTeBRN 135 | TAASH! 858 | Tpaz 250 | UPCI458 200
030 1 SN3AD4 554 | TAATO0 231 | TDAZ3 273 | UPCISIC 295
028 | SNss42 435 | TAASSO 487 | Toazsao 351 | UPC2002 14
150 | spssass 198 | TARSTD 288 | 1pAs? 825 | UPCAC 251
28| smm 099 | TAGE%600 120 | Tpazs3 618 | UPCIMC  4m
a4 | STAAY 250 | TBAIZAS 070 | Tpazsse 473 | UPCIC (3
290 | STAMIC 110 | TBAIZSB 145 | Tpazem 248 | UPCIC heed
ags | STaanc 1.5 | TBA120T TDA680 320 | UPCAIC an
521 | STKo23 554 | TBA1Z0U 250 | TpAzIeD 600 | UPCASSSC 215
1310 | STK00S0 1722 | TBAIZ0A 105 § TOAZIBOAD 884 | UPCATS 51
998 | STXO16 691 | TBA1440 194 | TDAZIS 2m | U 15
517 | sTkoz 525 | TBAIT 1% | ToAZI91 18 | UPCSTsC2 20
85 [ sTras 1295 | TBA3%S 110 | TpAe10 1325 | UPCSA0C 660
A% | stxom 134 | 1BA3G 12 | apos e [UPCIC 1
n | St 3mTAG 28 | amw oom | UM 26
s | STKose 2150 | TBAS4OC 234 | TDA3S06 0 | ]
744 | STKOT? 167 | TBA4G0Q 12 | ToA3501 1209 | ypoisIEC 476
245 | STK1039 575 | TBASI0 137 | TDA3500 425 | upp2Bist
493 | STK2110 133 | TBAS20 184 | TpATSID 595 553- 1 195
177 | sTK2145 1695 { TBAS® 12 | ypasn 97 | UPDBMSC-1 1150
385 | sTKZ240 1655 | TBASAD 115 | TDAISH 575
3z | sTKzs0 1855 | TBASE0C 140 | TDA3S4I w2z 12
811 | sTK3042 4% | 1pas700 150 | D 425 | X031CE
255 | STKaom 575 | 1Bas70A wn | ABNa 28 | XomsTA 618
325 | STK4019 A | 1paem 26 | D 748 | X0040TA 450
440 | STKaz3 am (o TDA35% 79 | Xooa2cE
550 | STKeRR 625 [ TBA7O0 15 | 1oazs91 645 | X003CE 1]
578 | STK435 4% | TBAT0 22 | oa%s0 X0OS6CE
633 | STK4352 185 | TBAT0 15 | ypazgs? 260 | XDOS7GE 600
174 | STKa36 721 | TBATS00 2%0 | TDAS1AQ 395 | X00GSCE 517
598 | STKay? 150 | TBAT0 | ToA%S! 195 | X0U74GE 10.00
13 | STKa372 1213 | TBASDD 108 | TDA3SIA 250 | XDOTIGE 155
247 | STK4SO 102 | 1BASIOS 151 A3950 450 | xoo7eCE
1% 466 03 | 1gagor W75 | TDAwsoB 340 | Xooace 45
636 | STK4ER3 982 | 1aimmn oss | TOA4Z80 120 £
582 | STKs01 8 (rovmom  om | TOMZ0 195 | X0109CE nxs
210 | sTKB02 7. TDAH0 450 | X0113CE
358 | STKs314 1240 | TBASSD 320 | paug 23 | X0195CE 150
195 | STK5730 320 | TBAS2 185 AMZ2 E [
839 | STKI216 1210 | TBA%40 14 [ TDAM2IS 800 | XO261CE
1% | sTKI72 N | TBASSO 15 | TDAM3I b2 T

7
LAND ONLY. HANDLING CHARGE TO ALL EXPORT ORDERS AT COST. AOD 15°

o VAT T0 TOTAL
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16 PAGE PREVIEW EDITION

Autumn ’89 Catalogue
Out Now!

To receive your copy open an account now:
See reply paid cardion inside back page:




The Ultimate in Service ...

C.P.C. PLC is the country’s leading distributor of consumer electronics spares. Acting alongside the industry’s major
manufacturers to bring you, the Engineer, the most comprehensive range of spares ever available from a single source.

In its modern Warehousing and Distribution complex in Preston, C.P.C. holds in excess of 20,000 individual product
lines. C.P.C.’s capital investment programme is carefully planned to ensure that the service it offers is unbeatable. On
its IBM AS400 Computer, C.P.C. holds the most comprehensive database in the industry.

As an account holder you will benefit from C.P.C.’s ‘Diamond Service’ which has become an industry standard.
Orders can be placed by post, for which C.P.C. provides postage paid order cards, free of charge. However, the more

popular methods of ordering are...

24 hours a day, 7 days a week.
... Phone 0772-555034 (15 lines)

C.PC. has a team of fully trained telephonists ready
to take your call between the hours of 8.30 a.m. -
5.30 p.m. All orders received are guaranteed to be
despatched the same day by ‘Diamond Service’
which should ensure you receive your order within
24 hours. ,

Out of hours orders can be left on the answering
machine, such orders will be treated with priority the
following day.

=
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Despatch ‘Diamond Service’
Again new technology helps in speeding the packing
and despatch of orders to you. C.PC. puts every
effort and resource into ensuring you, our customers
receive the best possible service.

Only C.PC. provides ‘Diamond Service’ which

ensures that all orders received up to 5.30 p.m. are
despatched the same day.

NEEERE RN

~——

24 hours a day, 7 days a week
... Fax 0772-201905

Fax is being used increasingly as an ordering
medium. Orders placed outside normal working
hours will be treated with priority the following day.
C.PC. supplies Free Fax Pads which can be
requested when placing your next order.

Delivery Service
ROYAL MAIL

FIRST CLASS LETTER POST

All orders weighing up to 1 kilo.

DATAPOST

Available by special request.

SECURICOR

Next day ‘B’ service for all parcels over 1 kilo and up
to 25 kilos.

AM DELIVERY

‘A’ Service is available.

Specials Service...

is available for Amstrad, Ferguson, G.E.C. Radio and
TV., Hinari, Logik, Matsui, Philips, Pye, Saisho and
Triumph. C.PC. will obtain any part requested for any
of these ranges.




New

Antiference Omni-Directional
Aerial page 13.

;

Durajplug High Impact Extension
Sockets page 189.

@
I e
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Antiference A-e-ria'l Accessories
pages 14-17.

Antiference Power Sensor Set-Top
Aerial with Amplifier page 12.

buraplug Maiihs Plugs ;:nd 3-pin _
Connector pages 188 & 189.

-Products Selection- - -

For Trade Account application forms see inside back page

Miniature EHT Trays
pages 127 & 128.

Amstrad PC2086 Exchange PCB
page 203.

|

Additional Disc Drives for Amstrad
Computers pages 79 & 80.




N ew - Products Selection - - -

For Trade Account application forms see inside back page

Bib VE 40 Video Head Cleaning
System page 779.

Centfonics Connectors
pages 120 & 121.

Soldering Equipment by Antex
pages 642-646.

page 29.

Amstrad PC2086 CPU Board
page 203.

Scart Leads, many additions to t_he
range, pages 770-777.

Printer Mechanisms for Amstrad
and Hard Disc Controller Cards
pages 202-206.

< d d d <

‘D’ Connectors, improved range,
page 121.

Bib CD Care Products
page 27.



ew - Products Selection - - -

E -

For Trade Account application forms see inside back page

Ross Calibur Headphones
pages 38 & 39.

Velleman Hobby Kits
pages 133-173.

Miilbank P.A. Equipment
pages 488-496.

TARGEATLE

Ross Camcorder Batteries
pages 61 & 62.

Amstrad SM2400 Stand-Alone
Modem page 82.

Volex Satellite and Downlead
Cable pages 74-76, 599-600.

Verbatim Computer Discs
page 93.

Ross Cassette and CD Storage
Systems pages 28 & 29.




Oy

Panorama Cellular Telephone
Aerials pages 1 & 2.
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Laco, Quality Trailing Sockets
page 187.

4,/ q q 4 q

Tools by C.K. pages 735-739.

[ ew Products Selection - - -

Handsets, many additions to the
range pages 545-594.

CME Remote Ccntrols
Comprehensive Cross Reference
Chart pages 545-549.

| CME Replacement Remote Control
Handsets, pictorial Cross

Reference guide pages 550-594.

d < < <



New

Betacom Telephones
pages 676-683.

Amstrad Satellite Spares
pages 205, 211 & 212.

-Products Selection - - -

For Trade Account application forms see inside back page

AVF Television Brackets
page 652.

Ferrari Testarossa Telephone
page 678.

Satellite-lglugs and Connéctors
pages 601-602.

AVF Little Twister TV/Monitor
Bracket page 652.

Betacom Cordless Telephone
page 680.

"
Satellite Signal Strength Meter by
Kathrein page 718.




N ew -Products Selection - - -

For Trade Account application forms see inside back page

Rockfort Computer Disc Storage
Boxes page 94.

Audio Plugs and Connectors
page 45.

Audioline Telephones
pages 672-675.

Secondary Disc Drives for
Amstrad Computers
pages 79 & 80.

Raybvac Computer Clock Battery
BT844 page 67.

Bs approved BRK Smoke

Detectors page 639.

Moss Security Systems
pages 607-609.

Dysan Floppy Discs page 93.

Headphone junction box
page 32.




New

Comprehensive Range of
Replacement Video Spares
pages 792-850.

Remote Control Tester
page 594.

Telescopic Aerial Kit
page 9.

v

\ ELECTRONIC \

Quality Replacement Video
Capstan and Reel Motors
pages 804-809.

Replacement Ferguson TX100
Line Output Transformer
page 754.

Video Adjustment Tools
page 766.

-Products Selection - - -

For Trade Account application forms see inside back page

|
|
|
i
3

Replacement Pinch Rollers
pages 810 & 811.

Comprehensive |.C. Protector Kit
page 131.

Replacement ITT Line Output
Transformers page 750.




N ew: Products Selection - - -

For Trade Account application forms see inside back page

Memorex Universal Battery

Memorex Cassette and Record
Charger page 69.

Care Products pages 24-26.

Memorex Electronic Video Ni-Cad Batteries and Chargers VHS-C and Video 8 Cassettes
Cleaning System page 780. page 69. page 782.

§ Epreinimagsm 16 wm——rren

Storage Systems page 29. Audio Tape Storage Racks by
Memorex page 28.




N ew - Products Selection - - -

For Trade Account application forms see inside back page

/

De-solder Pump page 640.

!
|
!
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E180 Philips H.Q. Video Tape
page 782.

“ZPHILIPS

|
|
f
|

(AL W= W e mmms

Philips Wire Stripper
pages 605, 734.

Philips Digital Multimeter Model

SBC812 page 707.

Service Aids
pages 630, 631, 633 & 634.

RC5992 illustrated

Manufacturers Remote Control
Handsets pages 431-436, 524-532

Halogen Torch with useful Cord
Necklace page 733.

Top Quality Analogue Multimeters
page 704.

Wide Selection of Quality Service
Aids pages 630, 631, 633 and 634.



ew" Products Selection - - -

For Trade Account application forms see inside back page

‘ ELECTRONIC |

Video Component Cross
Reference Chart pages 814-850.

Mounting/Pivot Posts for Fold-
down Aerials pages 10-11.

Audio Test Cassettes
pages 721 & 722.

Top Quality Replacement Video
Lamps page 796.

rcifidms A 5034

Telescopic Aerials pages 3-11.

VHS Alignment Cassette
page 723.

Comprehensive Audio Head Kit
page 56.

Replacement Remote Control
Handsets pages 545-594.

Replacement Ferguson 3V35
Mains Transformer page 745.



N ew - Products Selection - - -

For Trade Account application forms see inside back page
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Books including Fault Finding CD Storage Wallet page 29.
Guides by Sony page 476.




N ew :Products Selection - - -

For Trade Account application forms see inside back page

P.A. Amplifier by Inkel
page 485.

i

|

Atlas Sound Horns with Lifetime
Guarantee page 503.

B + K CRT Rejuvenators
page 693.

P!

Microphone Sfands page 563.

inkel PA2 Multi P.A. Combination
page 485,

Modulator/Power Supply MP2

- — ———

Hammer Magnet Assy. (complete)

Amstrad PCW9512 page 200.

Quality Range of P.A. Horns
page 503.

T — .

page 83.
g
,\I\

—— e .

Commtel Caliminder
page 688.



IT’S EASY

To open an account with

| ]
| w
cople 0 464! with!

QW/_—__
AUTHORISED COMPONENT DISTRIBUTORS FOR:-

Amstrad Fidelity Matsui Saisho
British Telecom GEC Radio and T.V. Nisshoku Sinclair
C.M.E. Hinari Philips Sony
Ferguson Logik Pye Triumph

Just complete the form below, detach this card and post
FREEPOST to C.P.C. P.L.C., and you can enjoy the many benefits
and cash savings you get when you trade with C.P.C.

24 HOUR ORDERING ORDERS PLACED UP TO 5.30pm
SERVICE DESPATCHED THAT DAY

CONFIDENTIAL ACCOUNT APPLICATION

m n
To lII.'I 184/200 North Road, Preston PR1 1YP.
| wish to open a trade account and list below TWO trade references and ONE bank reference.

Engineers Employed ..................... Approx. Monthly Spares Purchases ......................

Trade Reference 1. Trade Reference 2.

Bank Reference

Name (Business or Company)

Address

Postcode Authorised Signaiure

Tel. Number Name (Block Capitals Please)
( OFFICE USE . ‘

\) CREDIT LIMIT APPROVED £ r l AUTHORISED BY




You can rely on §sjils

=

210 ARG WL\‘” _ come, e - CRICMAL MANUFACIURTAS SPARES
2 SATELLITE RECEIVER Digy
unw-n:h

COLOUR TELEVISION AND VIDED |
AECCRDER COMAINTD TVAZ cont'd
ey

Ty

COLOUR JELEVISION AKD YIDED
AECORDEN COMBINED TR
pa O

IE vupony suy oot staares i Amsinng

07721555034 B

wori 193 3 /-_- ———— ~ — o ]
a
Whatever your electronic needs.
AERIALS EHT MULTIPLIERS POWER SUPPLIES TECHNICAL BOOKS
AERIAL ACCESSORIES PUSH BUTTON UNITS TELEPHONES
AERIAL AMPLIFIERS FUSES TELEPHONE ACCESSORIES
AUDIO ACCESSORIES FUSE HOLDERS REMOTE CONTROL
AUDIO SPARES HANDSETS TEST EQUIPMENT
HOBBY KITS RESISTORS TEST EQUIPMENT
BATTERIES INTERCOMS ACCESSORIES
BATTERY CHARGERS SATELLITE T.V. TOOLS :
LOUDSPEAKERS SECURITY TRANSFORMER
CABLE SEMICONDUCTORS
CABLE ACCESSORIES MAINS CONNECTORS SERVICE AIDS/ VALVES/VARICAP TUNERS
CAPACITORS MANUFACTURERS SPARES SMOKE ALARMS VIDEO ACCESSORIES
COMPUTER ACCESSORIES MICROPHONES & STANDS SOLDERING EQUIPMENT VIDEO HEADS
MISCELLANEOUS STANDS - AVF VIDEO SPARES
DISCO EQUIPMENT & : STORAGE SYSTEMS
AUDIO MIXERS P.A. EQUIPMENT SWITCHES

Business reply service
Licence No: PR496

s ..

186-200 NORTH ROAD,
PRESTON,
PR1 1BR.




USE YOUR ACCESS OR BARC CARD <& TEL 0902 712083

* VIDEO HEADS * FROM £1 3-95 EACH
AKAl NATIONAL PANASONIC HEADS )
Machine Nos.: VP77 VPB8 VP7100 VP7200 VS1 VS2 VS3 VS5 Head Part Nos.: VEH0099 0103 0115 0121 0131 Head Price
VS10 V59300 ¥S9500 VS9700 VS-P1 VS-P5 VHS A Machine an NV300 NV322 NV332 NV333 NV340 NV390 NV2000 Part No. 1+

NV3000 NV7000 NV7200 NV7500 NV7800 NV7850 NV8170 BETA A £16.95
AMSTRAD NVB200 NV8400 stsoo NVBB10 NVBo20 VHSB | BETAB £16.95
Machine Nos.: VCR4500 VCR5200 VCRI000 VHST  Head Part Nos.: VEH0171 VEH0218 L) S
Machine Nos.: VCR7000 VHS R Machine No.: NV370 NV3708 VHS M BETAT £21 03
VCR4600 9VHA600  Head Part Nos.: VEH0171 o g
Machine No.: Nv330 NV777 VHS N EEA :’ g?-gg
FERGUSON/JVC Head Part Nos.: VEH0286 .
Maching Nos.: 3292 8903 3V00 3V01 3V06 3V16 3v22 323 324 . r:::'::“":;sb{vgm 7 VHS W ﬁkvmso .-
3V29 3V30 3V31 3V35 3V36 338 3v39 3v49 VHS Hosd Boo Ve dsl’ Whele E1aa0
FISHER SHARP Vi b 8178
Machine Nos.: FVH — D520 D530 D620 D720 P420 P510 P520 Head Part Nos.: DDRMU 0002 HE17/21/27 VHS E £75.43
P530 P615 P620 P622 P710 P720 P721 P722 VHS U Machine No.: VC581/2/3 651 681/2/3/5 659 699 VIS S| VHSF £81.69.
Head Part Nos.: DDRMU 0001 HEOO 0002 HEO2 04 05 06 VHS H £21.25
e oot Mo S 1L leam VL V0 I 1ot ! 2

ad Part Nos.: 5458161 54581
Meachlﬂe Nos.: 4000}? 4001H 40325}4 VHS | VC9100 VCQSOO V09400 VC9500 VC9600 VCI700 VHS C m { %gg
Head Part Nos.: 5458282 5458413 5458415 5458992 Head Part Nos.: DDRMU 0001 HE09 VHS M £14.75
Machine Nos.: 4001H 4004H VHS K Machine No.: VC7300 VC7700 VC7750 VHS D VHS N £26.95

Head Part Nos.. DDRMU 0001 HE10 VHS R £21.00
HITACHI Machine No.: VC6300 VHS E VHS S 1875
Machine Nos.: VT3000 VHS A Head Part Nos.: DORMU 0001 HE12 VHS T £19.85
Head Par .. 5458104 VS A Hud Pan Nas.. DORMU 6001 HEY4 _ ety %ﬁ
Machine Nos.: VT4000 VT4200 VT5000 VI5500 VHS : :
Head Part Nos.: 5458161 5458165 Machine No.: VC2300 VHSF | yHs w £2165
Machine Nos.: VT6500 V7000 VTB000 VT8040 VT8100 VT8500 SANYO VHS X £35.00
VT8700 V19000 VT9300 VT9500 VT9700 V19900 VHS | Head Part Nos.: 1430242 T01700 1430242 T22300 VHS 7 £14.25

. Machine No.: VTC5000 VIC5150 VTC5300 VTC5400 BETAD | ORIGINAL FERGUSON

Head Part Nos.: 5458282 5458413 5458415 5458992 Head Part Nos.: 1430242 T02200 01X0 003 222 £31.35
Machine Nos.: VT11 Vi4 VT33 VT34 VT330 VT340 V5030 VIP1O VIP30 VHS K pet oo V705350 VICRE00 BETAD |  01X0 027 085 £46.02
T Head Part Nes.: 1430762 T02000 01X0 033 825 £41.05

Machine No.: VTC9300 VTC3455 VTC9500 BETAX |  01X0 040 002 £48.32
Machine Nos.: VR3605 VR3033 VR3905 VR3913 VR3914 VR3935 Head Part Nos.: 143072 T02100 01X0 056 013 £61.55
VR3943 VR3963 VR3993 VR3975 VR3985 VR3986 VR3833 VHS A Machine No.; VTC9300PS VTC9350 BETA X m%g g; %2 g;g
'I!Ivgl(s‘;le 3'33 tfo%laﬂzzoo !—IRSSOO HR3320 HR3330 HR3350 ﬁ?’f’m Nos.: AG762 044A, 0448, 054A, 147A L e

aching Nos. 4 al .5 y . ,

HR 3360e HR3660 HR3750 HR3860 HR4100 HR7200 HR7600 Machine No.: SL3000, 8000, 8080, SLT 6Me, 7, 7€, 7ME BETA A mlg‘su POA
HR7610 HRD110 HRD111 HRD120 HRD121 HRD140 HRD150 Head Part Nos.: AG762 0124, 038A, 055A, 129A 691 200 54 £49.68
HRD220 HRD225 VHS A, Machine No.: SLSW, 5000 5100 SLCS, C6, C7 BETAB | gag 200 98 062,02
Head Part Nos.: A6762 072A 1227, 136A 139A, 213A 691 201 12 £61.66
Mlmnml Machine No.: SLC20, C30, €33 C40 C44 §91 201 66 o651 'sa
Machine No.: H5200 vis A SLF1.Fa0, HF72, 720, T30 BETAW | 691201 78 £49.96
HS700 HS303 HS304 VH700  Please see next col. for prices. 691 202 87 £55.37
FERGUSON/JVC
VID1 01X0-003-381 Tension band T3202/PU545904A 255 D R I V E B E LTS
viD2 01X0-018-024 Take up idler T3292/PU47752 5.00 AKAI
VvID3 01X0-018-025 Rewind idler assembly T3V16/PU49282 6.20
VID4 01X0-018-729 Take up idler T3VOO/PU49280 695 | Vo Doxiae i Dakior o
ViD5 01X0-040-006 Loading belt T3V29/30/PU48341-2 026 |ve7ioo DBK103 £1.42 HR 3330 DBK126 £165
VID6 01X0-033-454 Roller Assy. (cass. Housing) T3V23/PU49042 450 | %1 Dekiot 250 [hinizen kIS e
VID7 01X0-040-007 Take up idler 3V29/30/PU489678 290 |vs3 DBK134 £176  HR 3660 08K103 £1.42
VID8 01X0-040-017 Reel motor assembly 3V29/30/PU51381V 2795 | R3£¢ Do 60| [nian oBK12T I
vID9 01X0-065-009 Capston motor 3V35/36/38/39/PU5S5371V 22.10 vs %300 DBKis gi:zz H 7600 Dek138 mig
VD10 01X0-065-016 Cass. housing Assy. 3V35/36/38/39/PU29825 2200 i Bexicz % IR 70 R A
GEC/HITACHI . FERGUSON NATIONAL PANASONIC
VID11 V5577355 GEC 4100/Hitachi VT11E capston motor 23.50 32320 e gggg g.:zz w ggg gsmg g.g
VID12 V6413663 GEC 4000/Hitachi VT33 1 rewind arm 275
VID13 V6861471 GEC 4001/2/Hitachi 93/9500 # rewind am 195 §§Zz§ §§§§§ §§§ :: :3335562’333 ;Iézgé §§
VID14 V6861482 GEC 4001/2/Hitachi 93/9500 play idler assy. 420 - :
VDS V6886971 GEC 4004/Hitachi VT33 1 rewind am 180 |SVESR o 2% Wik BoKiis a7
VvID16 V2423461 ET541 Tuner Unit 600 |3V ez VID7540 £0.70 NV 7000 DBKH? gig
3v 4 /54 .70 Nv 7200 DBK140 £1.08
NAT'ONAL PANASONIC 3V 5557 VID7540 £0.70 NV 8600 DBK112 £1.76
VID17 VXP0329 Fast forward idler NV2000 — Fl!g(l;lgﬂ - SH
ViD18 VXP0344 Idler NV7000/7200 :
VID19 VXZ0078 Tension Band NV7000 PLEASE NOTE i §§ ﬁ §§Ei;§ §¥ %glﬁg \3,‘3051}2 523
g:gg? xggig gﬂe.;rl w@7gvm Au v‘nEo SPAHES y FVHP 420 VID7532 £1.62 xg go:: 16300 ggmz’ gfﬁ
ViD22 VXP0432 Pinch Roller NV333 I GEC VE 73K OBKS 18 178
ViD23 VXP0401 idler wheel NV333 HANDLING ﬁé.'g;_’ E Eg"gig §§ % :" : EEE;‘:} g

ANYO] £1.25 + VAT LU . e -
VID35———ta00000TOT201  Roel i puley VI 5000 muae o e g fhe g
VID26 PR2758 Pinch roller VTC5000/5150 VT 5000 0BK125 £1.46  SL 8500 DBK115 266
VviD27 1430490400900 Gear idler Fisher FVH-P615 450 | VTexe Dok 2T [gneko R s
VviD28 1430420400300 Heart idler Fisher FVH-P615 295 VT 8000 DBK129 068 SLC6 VID7519 £1.36

VT 8500 DBK144 £0.68 SLC7 DBK100 £1.55
SHARP Reg mE dgg o s oan
VID29 RMOTP1029 Capston motor 73/9300 3355 U osiT7Me 08K100 158
ViD30 RMOTV1008 Reel motor VC9700 17.95 | 16 so00.5150 sv,%m,o ) | T MER 06K100 e
VID31 NIDL0O006 Idler VC387H etc 175 | vic 6000’ VID7807 £1.19
viD32 NIDLO0O5 Reel idier VCI300 etc 185 | vic seo0 oBKtos an T(\}émsﬂk o
VD33 NIDL00O4 tdler wheel VC2300 215 | yrc 5500 0BK106 €176V 66/67 VI07540 0,91
VIDEO LAMPS/BULBS ﬁg gggg gg)};,?oaf g;g ¥ ;ggg ggﬁ‘%ﬁ g';g
VID34 LA9295 Universal lamp without socket 20mm 045 ag Eaf??&g? gi‘%?ﬁ% §§ §ggg ég’%" §:§
wg% h/}\gﬁ;g% g’g"ﬁga{ggdm fa"md;e‘ 310mm gﬁ VIC M50 Vi07809 00,61 V5475 0BK122 £1.76
VvID37 SHARP 9300 Etc. lamp plus plastic shroud. 253 i § . i
Full list available with order P L e LY
4 7’ Stock queries by post onl
NEW IN STOCK, A LARGE RANGE OF SUIMLINE REMOTES.  NEWFax | OSAEPIRast Y XX B o S b
JUST SUPPLY MAKE, MODEL & PART No. IF POSSIBLE  NUMBER Ll UL el Grters ram Gt s Schoo
3 (24hr. answering machine Nationals et: accepted with officlal muev
FOR AN IMMEDIATE QUOTE. AVERAGE PRICE £18.00 01902-29052 for Access & Barclaycard users Al goods should be delvered
yeal within 4 working days.

REGISTERED OFFICE: THE COACH HOUSE, MUXTON LANE, TELFORD * MAIL ORDER - CALLERS STRICTLY BY APPOINTMENT
TELEVISION DECEMBER 1989 133



Norman’s Satellite TV Installation

Sid Bias, service manager of Topcut’s electrical/
electronics emporium, sniffed the autumn air as he
walked the half mile to work. When he got there he
found the van, emblazoned with the Topcut new-image
trading name “Electric Dreams”, standing in the yard.
Its back doors were open and Gareth and Norman were
loading cartons into it. Untypically, Norman was wear-
ing overalls.

“What’s all this?” asked Sid.

“Special orders from Mr. T” replied Norman. “Our
first satellite TV installation is wanted right now.”

Sid recalled that he had booked the installation for the
day after tomorrow — it was his day off and he didn’t
want to have anything to do with the stuff. Transistors he
could barely tolerate, microcircuits were sheer anathema
and microwaves were strictly for cooking.

“I don’t want to know” he said. “It’s bad enough to
have to deal with video recorders and microwave ovens.
Satellites are way above my head.” He stalked off,
oblivious of his last truism. Once in the workshop he
removed his jacket and parked it on the back of his
chair. Two kettles, a food-mixer, a Dansette record
player and a Ferguson 3845 monochrome portable had
been arranged awaiting his attention. Small jobs that
blended neatly with his responsibilities for general
service administration.

Gareth and Norman were preparing to leave for the
site of their first satellite TV installation. Norman had
studied the books and manuals about dish alignment and
considered, rightly, that this was the crucial part of the
operation. Gareth was looking forward to the event.
“Do you think it’ll work?” he asked. “Of course it will”
said Norman. ‘“I've surveyed the site and found that it
has an unobstructed view of the satellite’s position.
Unless the electronics are faulty it’s bound to work.”

At the Site

They soon arrived at Greystones Farm. The south wall
of the farmhouse was bathed in sunshine and had a clear
view from its hillside position. They unloaded a carton, a
TV set, a mains extension cable and the ladders from the
van’s roof. A place for the dish had been agreed with the
owner - close to the eaves, with the connecting cable
running down the wall and into the lounge some twenty
feet below. Gareth scaled the ladder and drilled the walil
ready for the mounting bracket. Below, Norman assem-
bled the dish and the LNB.

When all was ready Norman said “up you go with it
then and set the azimuth angle.” Gareth took it all very
seriously. “The satellite is at 19°E” he muttered, “the
compass reads 7°E for true south, so I need to set it at
about 26°. .. anyway it’s near enough for a start.” He
descended the ladder and picked up the inclinometer.
Back up at the dish he raised the elevation to the value
shown in the installation manual’s map and tightened the
screws sufficiently to hold the dish still. Norman had
installed the receiver unit and was bringing the cable
through and up the wall. Soon they were ready to switch
on.
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Disappointment. There was nothing but snow on all
channels. “Where did you set the dish azimuth?”’ asked
Norman. “I calculated about 26°E by the compass was
about right, so that’s where it is... the elevation is
o.k.” said Gareth.

“Just where did you go to school?” commented
Norman. “What’s wrong?” asked Gareth, beginning to
doubt his assumptions. “It’s 19° minus the 7° for
magnetic variation” replied Norman. “That makes 12°
by the magnetic compass!”

When the dish azimuth was altered the signals came
in, as if by magic. Norman went up the ladder to set the
exact dish position. They’d no signal-level meter, but
with a 5in. portable colour, TV set connected to the
satellite receiver via a long cable he was able to view the
results at the top of the ladder, as he worked on the dish.

By placing his thumb over the throat of the feedhorn
Norman slightly attenuated the signal level at the LNB.
This enabled him to peak the signal level — by repeatedly
attenuating the level with his thumb and adjusting the
dish for optimum signal pick-up. Eventually he found
the best position. He tightened the mountings and
descended.

“Why did you go to all that bother to set the dish
exactly right?” asked Gareth.

“On a fine day like this the signal from the satellite
will be at its strongest” Norman explained. “But the Ku
band is also known as the Water Absorption Band. Rain
and snow will attenuate the signal, so the more the
merrier is the best policy.”

“But the LNB isn’t straight” Gareth pointed out.
“That’s because the polarisation is about 5° out at that
orbital position” said Norman as they packed their kit
back into the van. “I'll just give the farmer a quick
driving lesson on the remote control, then we should be
back at the workshop in time for lunch.”

F Connectors

On their way back Gareth complained about the
screw-on connectors. “Why do they use them? - they’re
horrible to fit.”

“Well F connectors won’t pull off” said Norman, “but
it seems to be something of a tradition — satellite receiver
manufacturers have always used them. BNC connectors
would work just as well, but they’re expensive and just
as difficult to fit in the field. What we need is the
crimping type F connectors and the right tool. I'll have a
word with Sid.”

Back at Base

Andy greeted them when they got back to base. “How
did it go?” he asked. They were busy discussing it as they
went inside, where Sid sat amongst the pieces of a
toaster. He listened in silence as Gareth recounted the
morning’s work, glumly reassembling the assorted parts
until he had something resembling an electric toaster.
When he plugged it in and switched on something
somewhere gave a brief grunt after which the workshop
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was plunged into gloom.

Ralph Topcut, who had been demonstrating a com-
pact disc player in the shop, scurried through and began
complaining. Norman grabbed his tools, Gareth some
fuses and a card of fusewire, while Andy found a torch.

They dashed around making a great commotion. In the
midst of all this Sid yawned, picked up his jacket and
strolled out through the yard to the Belvedere Cafe, his
usual lunching place. The toaster could wait till this
afternoon.

A Bout of Despair

Les Lawry-Johns

When an old friend carried in his almost new colour
portable I thought it was going to be a five minute job. I
started by assuming that it was a Fidelity receiver hiding
behind another name (Goodmans), but though I looked
here, there and everywhere I couldn’t find the correct
circuit diagram. It seemed to be similar to the ZX3000
chassis, but the layout was different. The line output
transformer was at the rear centre. It looked like the one
in the earlier Fidelity ranges, with the integrated focus
and first anode supply knobs sticking out. The chopper
transistor and its control chip were where you’d expect
them, on the left side viewed from the rear, but the chip
was a TDA4601 instead of a TDA4600. I checked the
legs, and they seemed to have the same layout. Anyway,
as the set wasn’t working I fitted a TDA4600 and
checked the voltages, which all seemed to be low.

Perhaps there was an overload? I checked the line
output transformer etc. carefully and got nowhere. In
fact I spent a whole week on it, checking this, that and
the other. When I say a whole week what I mean is that
during the course of a week I spent several hours on it
without achieving anything. I don’t spend all that much
time in the shop nowadays — I suppose I’'m getting lazy in
my old age. Finally I decided to let someone with a more
active mind have a go. So I carted the set off to Geoff in
Sun Lane. He kept it a week and then asked me to
collect it before it drove him barmy. He’d thought it was
the line output transformer loading down the supply,
and I’d run one up to him just in case I'd made a mistake
earlier. As it was my last one I ordered another from
SEME Stan, along with some other items I might
require. Geoff didn’t need the transformer however as
the replacement didn’t make any difference. So out it
came and back went the original. He also checked the
field output stage, in case an overload there was shutting
everything down.

What was I to do when it came back? I assumed that
there was a problem with the start-up system, and
ordered a TDA4601 just in case. This didn’t make any
difference either, so I got down to checking every
‘component in the chip’s supply circuit, taking each item
out in turn to be sure. In due course I came to a 100uF,
35V electrolytic which acts as the reservoir capacitor for

he start-up and also the running supply to the chip - it’s

>nnected to pin 9. I checked it carefully and it claimed

be in order. Substitution seemed to be a sensible

« uble-check however, and when a replacement had
t :n fitted normal results were restored.

At this I went into seventh heaven. I can’t tell you the
he rs I'd spent checking various possible culprits, as well
as honing up everyone I thought might be able to help.
It :l ashamed at troubling so many people, but there
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you are — all because of an electrolytic that tested o.k.
The start-up feed comes via a 15k} resistor, and I
noticed that one end of this is very close to the h.t. fuse.
Maybe the electrolytic had been disturbed by a nasty
shock at some time. If all this sounds trivial to you, just
wait until you get something like it!

Things have been much as usual here apart from that
wicked set. The shop still hasn’t sold, the cat still won’t
come in, the two male dogs still can’t agree not to fight,
the weather seems to be getting colder and H.B. has
decided to sell our car which I've just taxed and
reinsured. She’s going to sell it to her sister’s husband
who is not having much luck with his car at the moment.
Our Renault 18 has been very reliable and just as it’s in
sparkling form she’s going to pass it on. Apparently we
are going to get a smaller car, a Renault 5 or something
like that. I don’t seem to have too much say -in our
business lately.

The Lady with the CVC5

As I was jotting that down the phone went and a sexy
sounding lady asked me to call and look at her set which
had gone on the blink. It turned out to be an ITT CVCS
that had been left on with a faulty tripler. This hadn’t
done the line output stage much good of course. A new
tripler and a PL509 line output valve restored fairly good
results, but I replaced the PY500 efficiency diode as well
in case it had suffered. What about payment? It seemed
that the lady had other ideas. Other than cash, that is.
But I didn’t fall for it and asked for my money. I told her
I was sixty six and couldn’t even if I wanted to. After a
small argument she paid up and I departed in haste.

A Waltham Portable

An old customer phoned to say that he wanted to
bring a Waltham portable along to the shop. I got there
just in time and when I put the set on the bench I found
that there was a small, dark picture, with pulling all over
the place. I thought it would be the reservoir capacitor,
but bridging this with a 4,700uF test capacitor made no
difference. I then looked carefully for a cracked track as
I'd had this trouble with the panel before. All relevant
tracks showed continuity however. So I dabbed around
with the 4,700uF capacitor to see whether I could find a
point where it did any good. At one point the picture
cleared up wonderfully, though there was still a slight
gap at either side of the raster. I couldn’t see exactly
where this point was — it was not far from the bridge
rectifier. As I wasn’t prepared to argue about it I left the
set on soak test for a while. I then ran it back to its owner
and showed him it working with a good picture. He paid
his fiver (he’s an old man) and I departed for the
bungalow.

I'm getting worried about having this bungalow since
the bridging loan is costing me plenty and the shop just
doesn’t seem to attract any serious buyers. I feel sure
that something will happen soon however. Is anyone out
there interested?
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Each month we provide an interesting case of
TVNideo servicing to exercise your ingenuity.
324 These are not trick questions but are based on
actual practical faults.
This was one of those rare occasions when everyone in
the Test Case workshop wanted the job. The simple
reason was that the machine had a cassette strapped to
the top of its cabinet — Naughty Swedish Nights No. 2. In
the event there was a disappointment. Inside the box the
gathered lads found an ordinary Scotch E180 cassette
that was much chewed and had, by way of software, an
episode of Coronation Street. By this means the
customer had got his cassette repaired and spliced, and
priority attention for his machine. Good thinking!

The VCR itself was a five year old Hitachi Model
VT33. It had chewed the tape because the reel idler was
shot. No surprise here. We've plenty of these idlers,
which have earned the trade a bob or two over the years,
in stock.

Before making out the job card we do a final check on
all the VCR’s functions. We found that this one wouldn’t
record a picture, though the E-E picture was fine once a
button had been tuned to the local transmitter. The
sound was recorded normally, and played back o.k.
while the monitor’s screen was filled with snow. The fact
that the sound “wowed” when the tracking control was
rocked during playback suggested that control pulses
were being recorded on the tape, so it seemed that the
trouble was somewhere in the luminance record circuit.

This was as far as Workshop Sage got with the
machine. He was called away and left another techni-
cian, John, to sort the problem out. Armed with an
oscilloscope, John delved into the bottom PCB where
the luminance and chroma circuitry lives. His first check
was for carrier drive to the recording heads. There was
none at pins 1 and 6 of PG217. Tracing back he found no
drive at the coupling capacitor C211 and none at pin 25

. QUERY COUPON

: Available until 20 December 1989.
m One coupon, plus a £2 (inc. VAT)
® cheque or postal order, must accom-
5 pany EACH PROBLEM sent in accor-
dance with the notice on page 131.
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of the drive chip IC201. During playback, Q205 shunts
any signal here to chassis. Perhaps this transistor was
leaky or being turned on in error in the record mode?
John disconnected its collector lead from the PCB land,
but there was still no record signal. He could have saved
himself the trouble by checking first at pin 28 of 1C201,
where the signal enters the recording amplifier, since
there was virtually nothing here either. There was a good
carrier signal, complete with chroma information, at the
collector of the driver transistor Q201 however — over
200mV worth.

John decided that the signal was being dropped across
the coupling capacitor C248 because pin 28 of the chip
was earthed. Certainly there’s an earthing switch within
the chip. It’s operated by the record mute line, which
enters IC201 at pin 27. Muting occurs when pin 27 goes
high, but the meter showed zero voltage here. Hopeful-
ly, pin 27 was earthed by connecting it to pin 11, but
there was still no record current to the heads. It seemed
that the i.c. was faulty, with some sort of heavy leakage
to chassis at pin 28. Maybe the amplifier’s input was
short-circuit, or possibly the internal electronic muting
switch was stuck on. Maybe Sage should complete his
jobs instead of lumbering other people with them . ..
Be that as it may a replacement chip was ordered. One
off type HT4207, part number 5328611. Did it cure the
problem? See next month.

ANSWER TO TEST CASE 323
— page 49 last month —

Last month’s sorry saga culminated in a cruel assault
on the inside of the recalcitrant satellite TV tuner. In the
user’s house the tuning drifted about like a log in the
ocean, but on test in the workshop it was rock steady.
The joint view of the workshop worthies was that the
next step should be to fit a complete replacement tuner/
i.f. module. That must clear the problem, they reasoned.
What else was there?

This is a trap that’s perhaps easily fallen into by
technicians who've spent all their working lives with
ordinary TV receivers. The input signal provided by the
broadcast transmitter cannot possibly drift in frequency.
Nor, we pray, can the carriers from a satellite’s transpon-
ders. But satellite TV reception is a double superhet
process, with the first local oscillator in the LNB up at
the dish and the second local oscillator inside the satellite
TV tuner. The first conversion process produces an i.f.
at around 1GHz. If either local oscillator drifts, the
effect is similar, though the tuner’s a.f.c. system can
compensate over a limited range.

What was happening in this case was that the oscillator
inside the LNB was drifting a bit with temperature — it’s
the first time that we’ve encountered this. Repair of the
frequency converter section of an LNB is out of the
question, even for the keenest of retailers’ service
engineers. A replacement LNB assembly solved Mr.
Todd’s problem, but gave us another one when we tried
to get it replaced under guarantee. The struggle con-
tinues . . .

Published on approximately_the 22nd of each month by IPC Magazines Limited, King's Reach Tower, Stamford Street, London SE1 9LS. Filmsetting by
Trutape Setting Systems, 220228 Northdown Road, Margate, Kent. Printed in England by the The Riverside Press Ltd., Thanet Way Whitstable, Kent. Sole
Agents for Australia and New Zealand — Gordon and Gotch {A/sia) Ltd.; South Africa - Central News Agency Ltd. Subscriptions: Inland £20, overseas (surface
mail) £24 per annum, payable to Quadrant Subscription Services Ltd., Oakfield House, Perrymount Road, Haywards Heath, Sussex RH16 3DH. “Television” is
sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out
or otherwise disposed by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to
currency exchange fluctuations and VAT, and that it shall not be lent, resold, hired out or otherwise disposed of in a mutilated condition or in any
unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, fiterary or pictorial matter whatsoever. ISSN 0032-647X.

136

TELEVISION DECEMBER 1989



GENUINE VCR VIDEO HEADS

PANASONIC VIDEO HEADS

VEHO0103-0121NV200ETC . ........... ... .ol £16.50
VEHO2I8NV370 .. ... £21.00
VEHO0177NV330-NV600-NV777. ... ... ...l £34.00
VEH0287/0270NVG10-12 ... £32.50
VEH0267 (NV7304HEAD) ............................. £42.00
VEHO41I6NVG30-40-130 . ..., £27.00
VEHO41TNVG3345-46 . ... £40.00
VEHO343NVG21-25-NV048 .. ... £36.00
VEHO20INVT788 .. ... s £42.00
VEHO252NVIB0 ... £42.00
VEHO265NVS8S0 . ... £52.00

WHOLESALE TRADE AND OVERSEASD ENQUIRIES
FOR
GENUINE & REPLACEMENT HEADS WELCOME

VIDEO HEADS AT UNBEATABLE PRICES

NEW JAPANESE REPLACEMENT
VIDEO HEADS
[ AKAI

VP77-88-7400-7200 ............ ... ... .l £21.16
VS§1-2-3-5-10-9300-9700-9800 .............. .o,
VS$109-201-202-203-301-303 ........ = T = AN

AMSTRAD
TVRI1-VCR4500-5200-9000 .............cooiiiiiiiann.nt
VCR4600 & MKII-VCR4700TVR2-3 .. ....................

FERGUSON & JVC oy
3HSSVUNIVERSALGIOORLTYPE.................. o ia
3V32/HR76554HEAD . ....................... g e L
3V42-44-45-46-47/HRD140-141-143-150-157-15
3V43/HRD725-7556HEAD .............
3V48/HRDS654HEAD ........ ..
3V64 .. .

----

FVHP510-520-530-615-620-622%
VBS7000-9000 .............]
VBS7100-7500-9900. ... ................

E1103-VIP1000-VP1400-VCR4000

GOLDSTAR

GHV51-1221-VCP4000-4100-4200

VT7-17-19-35-38-39 4 HEAD 5458434
VTI-1433-61-63. ... ooooeoe e D
VTI120:220 ..o B

VT3000 (BHSSV) . .o
VTS000-5500 ... ..o oo
VT6500-7000-8000-8500-8700-9300-9500

MATSUI
VX500-600-800-810-880-770-773 ....... ...l

MITSUBISHI
HS300 (3HSSV)
HS301-302-303304-310-320700 . . ... ......oooeenennn. .. £29.95

VH3-555-600-700-844-900-1000 ........................... £21.16

PANASONIC

AGOBI0 ... ... £41.65
NV100-370-380. . . ... ..o £14.00
NVIB0. ... oo £39.00
NV230-250-260-270-280-450-470480 . ... ................... £26.50
NVG7-9-10-11-12-14-15-16-120EM . . .. ... T £26.50

NVG-18 .. £39.13
NVG20-21-22-2528 . ... .o £31.00
NV300-322-333-340-390-2000-2010-3000e¢tc ................. £11.95

VR100-605-705-805-905-1000-1200-1600 .................... £21.16

SVX301-VB900-910-V1510-VT320-VT5600-VX510-
VX511-VX520-VX616-VX626-VX627-VXT17 . .............. £21.63

SANYO
VHRII00 . ... ..o £21.25
VHR1110-1150-1300-2300. . . . .....iooien i £25.77
VHRISO0 . ... ... .. £39.50
VHR3100-3200-3400-3500. . .. ................. ... £27.50
VTC5000-5100-5150-5300-5350-5370-5400-5550 . ............. £27.32
VTC5500-9100-9300-9350-9355-9455-9500. . . ................ £29.17

JAPANESE LINEAR AND TRANSISTOR DEVICES
WHOLESALE TRADE AND OVERSEAS ENQUIRIES
CONTACT US FIRST WE CAN SOURCE ALMOST
ANY TYPE NUMBER AT THE BEST POSSIBLE
PRICES OIRECT FROM OUR FAR-EAST OFFICES
DELIVERY NORMALLY 15 DAYS

ASK FOR OUR CATALOGUE —
OUT NOW

TRADE COUNTER
OPENING SOON

STK 5481
Only £3.75 each

PERSONAL C

ALLARICES EXCLUDE VAT. PLEASE

OMEGA ELECTRONIC

A

wﬂ VISED TO TELEPHONE THEIR ORDERS IN ADVANCE

FORE COLLECTING.
D VAT 15% TO TOTAL ORDER VALUE ALL ITEMS P&P £0.90.

ORDER ONLY

CROWN HOUSE, NORTH CIRCULAR RD, LONDON NW10 7PN
TELEPHONE 01-965 5748. FAXIMILE 01-965 5748 AUTO SWITCH
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THE SOUTH EAST’S LARGEST
INDEPENDENT WHOLESALER OF

WX SATELLITE TV EQUIPMENT

MASTER — UNIDEN — AMSTRAD — SAKURA — DISKXPRESS — MASPRO — ECHOSTAR - ETC

We stock a full range from basic ASTRA to MULTI-SATELLITE including
our own MASTER SS3000

ECIAL MASTER OFFER!
3I\PSTE(|§ $$3000 . 0 £1 89 .00

 60cm OFFSET DISH * 32 CHANNEL RECEIVER PLUS VAT (1-5 UNITS)
% FULL REMOTE CONTROL % ON SCREEN GRAPHICS -
% AUTOMATIC POLARITY SWITCHING, MEANS SINGLE DOWN LEAD ONLY PROGRESSIVE DISCOUNTS

FOR LARGER QUANTITIES

ACCOUNT TERMS AVAILABLE SUBJECT TO REFERENCE, FULL RANGE OF ACCESSORIES & INSTALLATION AIDS. TECHNICAL ADVICE
& BACK-UP FROM OUR ENGINEERS.

PLEASE ENQUIRE FOR CATALOGUE & PRICE LIST.

JA AUDIO VISUAL  PHONE 0622 872400 FAX 0622 872635

HEAD OFFICE

32 BRANBRIDGES INDUSTRIAL ESTATE, EAST PECKHAM, TONBRIDGE, KENT TN12 SHF

Tel: 01-9524641 J.J. COMPONENTS Fax: 01-9514924 NATIONWIDE MAIL ORDER PHONE FOR QUOTE
SONY TYPES £69
AC125 25 |2scos4  4sp | MAt1720 280 | LEO's VIOED HEADS LOCAL DELIVERY - 2 YR GUARANTEE 470DLB22/FWB/KHB/KTB
A28 25p | 251060  60p (BA30S  130p | 3mm RGY 8 f VG Pt No PU31332610 1320p A47 342/343X - 470 BCB22/CTB22/BGB22/ ... £39 | KLB-520SB22/NB/RB/XB
R | T v Smm RGY 99 [ JVC Pt No PU3IS32L  1320p 470-ESB22/FFB22/ERB22/FTB22.. £56 | A49JHT0O0X 570DB22/EB/HB
EE o m I BN Dl e, | S H i e
a3 20;‘: e 3}';: 4000 SERIES o 2: PANASONIC: Pt No 0171 1425p 510-JKB22/JEB22/JDB22/JGB22/ALB22/GLB22 .. £56
BOi2  20p | 250725  380p | foo 720 inano3 3p | SHARP Pt No DDRMU e s 6 14" PORTABLES £59
BCM  7p 250525 60D |y g |NaD4 dp | O 1 AST.570X7550/001 /210134 £56
BC153 7p 250526 650 | 457 155 | NS0T gp [ 007 1740 AS6-120X/123/140/410 £39
BCIN Bp | 250837 70 | 4549 2gp | INS402 tp 560-DZB22/MB22/ AKB22/ TB22/AWB22 £56
BC179 10p | 250841 150p 4503 28p IN5408 10p PINCH ROLLERS 560-ETB22/DTB22/CSB22/DMB22/DNi -56
s Gp | M ggg 451 289 | caysTaLs AKAI VS1-5 300p ASBBIIXIEIEX . oo ; £56
BC307 8 |MiEsz1  asp | 516 3p [ iMHz  220p | AKAY 9300/9800 280p R e 2 OR SIMILAR EQUIPMENT.
BC327 Tp | TLOBT 40p ;:tgu susmss - g»g%m“ ‘53',; réAgmmL N ; 308X _ A6 540% . -~ goe || COLLECTION ARRANGED
BC! Tp | TLOG4 . 10, 00-371 7
50%77 20: L 74L502 11: 4.43MHz : 90p | we also stock all types of transiss'3 LEASE PHONE BEFORE CALLING
Bgm g: u.’\?zgs'“ - ;:tﬁg :g ?g‘ﬁ :m tors, IC's, video heads, belt kits, LOCAL DELIVERY FROM ACCRINGTON, LANCS.
80677 8 P z pinch rollers, idlers, lamps. Phone enquiries and letters to:
T8, 74L592
3??2& 14:: TB% }‘1)3'5.; 74159 3532 VIDEO BELT KITS Apollo, The Potters Wheel,
BUST R |TRAD it s V%G %% | please phone us for e Mullion Cove, Mullion, Nr. Helston, TR12 7ET. -
BUIO | TR e | 7isa7 s | RSN | the best price and 0326 240781
BU108A 1 TDA1180 18
Bﬂm g’p TDA1470 132'; 7405669  55p | V00 140p | Save money.
BU126 68p | TOAI670  280p | coMPUTER IL's | 323 60p
BU204 73 |TOAZSTSQ 2009 11 sp | " | yemsaripLERs  asp
BuU208 68p | TDA2600 725 | 4116 70p CH 9000 Triplers
BUZ0BA  T0p | TOA3S40 275 [g1ises  100p | VACH! 0l - —
BU208D  75p | TDA3650  285p | gyisge  115p m:)oo 1? Focus Uni 5p
BU308 80p | TDAIS03 2350 | 780ACPU 1358 | yTaseo p | Sony onoff switches mp
BU32GA  Top | TCA240  180p 509 | Fu m quick
BUds. o0 |TcAM0 100y | VOLTAGEREGUL | VTS0  a5p 100 2t 6p
BUSO0 1059 7605 32p )
BUSOS  140p 32p § VC
BUSOBA 80P 39 | HA2200 We are only a
BUSOSD  85p 500p HR3330
Bugs  110p 75 my | phon w%
1
Busg 405: Just try us.
%ggh 'gx e us for types no isted. Please add 60p post BASIC — REMOTE — TEXT
™ s oy afthan P, KT3 @ K30 @ TX9 @ TX10 ® GRUNDIG @ PANASONIC
TIP41 20p
TIP41A 209 {Colleges, Schools & Institutes orders accepted. Al G J
Tes s s o ALSO AVAILABLE AS ‘TUBE PACKAGE
oy fo ol Expon Enguries Weleome Comprising rebuilt tube and working set
2SA678  28p | UPCS74  50p | IC SOCKETS eSS (VIEa Aconte at discount pr|ces
Saaer 4oy |Urctioec v | Tan J.J. COMPONENTS
D pin gl
758979 UPCI197C 120p | 16
se = o m 63, THE CHASE, EDGWARE, MInDX. SOUTHBRIDGE TV CENTRE
1391 i Y
germweie e e ERLUURUUREL NN 1 | 120 SELHURST ROAD, LONDON SE25 6LL
oo sjue fenfine DA POINTMENT O Telephone: 01-771 3535
25C372 30 | HA11235  1S5p § 40pin CALLERS BY APPOINTMENT ONLY P =
e e
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£1 BARGAIN PACKS

BUY 10 GET 1 FREE

Please state pack(s) required
No=Order No.  Qty =Quantity per pack
OVERALL Sl No
(HWD): 382,262, 204mm BPO10 2 6V Speaker 802 10 watt M/V'i— ‘ \

3 BP012 2 6" Speaker 4() 10 watt ~ Arf eisy toPuild amplitier with a good specifica-
RECOMMENDED AMP POWER: BP013 3 8"x5"” Speaker 4() 6 watt made by EM.1. tid the
10-100 watts per channel BPOISB 1 30 watt, dome tweeter, §|ze 90 66mil "( sihd i bnd
The performance stan- badkpri

> Y A BPO16 2200pf t Electrol 25Vd
dard "achieved in _this Br0te_ 2200t can voe e Jovaccompuer | QUL (O 4gnm)
compact design is distinc- BPO17 3 33000,Lf 16V d.c. electrolytic high quality u \ED/A phono
tively superior to any- computer grade UK made
thing else available at the BP018 3 2000uf 50V d.c. electrolytic high quality . § o
price. The drive units < ~ computer grade made in USA » " {7
use_d are of sophisticated g:g;: 22 ‘Zr?nf?r\rgr:alf);girlry?se?gang dielectric a.m. type Siz r .
design and have been BPO21 10 3 position, 8 tag slide switch 3 amp rated - Kit eqclpegd: case, P.C.B., all compOnents, scale
carefully integrated with a 125V a.c. made in USA and \s £3 J
gomplex ] Crossover. 0 dwith BP022 5 Pﬁsh~bunon switches, push on push off, 2 pole (FeatuXed ¥ Eve day El??(onlcs April
tereo performance is exceptionally good with a change over. PC mount JAPAN made 1989 ,S&\ int Free with
well focussed sound stage and sharp resolution g:ggi g é."%’f ZWIBVFgggW SWlt‘ch . e m‘““' L
of detail. Distortion throughout the frequency ight angte, maunting rotary switch, Nb’f
=N q A N 4 pole, 3 way rotary switch UK made by LORLIN TV U N ER
range is low even at quite h'gh powerinputand| gpgy5 4 3 pole, 3 way miniature rotary switch with one
‘h's gives a great se dynamic range and extra position off (open frame YAXLEY type)
[Z=ha- biwi ired] BP026 4 4pole, 2 way rotary switch UK made by LORLIN
BP027 30 Mixed control knobs | |
\BP028 10 Slide potentiometers (popular values)
P029 6 Stereo rotary potentiometers
P030 2 100k wire wound double precision
potentiometers UK made i
BP031 6 Single b(;?k msltil:une pots, ideal for varicap In the cut-throat world of consumer electronics,
tuners UK made by PHILIPS one of the questions designers apparently pon-
O"ZSets of crossovers| BP032 4 UHF varicap tuner heads, unboxed and deroveris quH anyone ngtlce if wpgsave rx(?ney
£11+£1.75 post. (Featured in Everyday Elec| ... umif;ergoutﬁgad‘ﬁ2'()%"2’:;"1 disitiin by chopping this out?"’ In the domestic TV set,
tronics—May 1989 issue). Reprint Free with Kits ﬂ%%mmm—\_/q—l one of the first casualties seems to be the sound
BP033A 4 6'x3" High grade Ferrite rod. U.K. made. quality. Small speakers and no tone controls are
AMPHONIC 125-+125 POWER AMPLIFIER | gpo3s 3 AMIF modules with diagram quite common and that really is quite sad, as the
UK made by PHILIPS TV companies do their best to transmit the high-
;| BPO34A 2 AM-FM tuner head modules. est quality sound. Given this background a com-
pact independent TV tuner that connects direct
BPO34B 1 H;,z's'ereo pre-amp mwu'ﬁ,'z‘,’:;f;&'cn tuner to your Hi-Fl is a must for quality reproduction.
UK made by MULLARD The unit is mains operated. This TV SOUND
BP035 6 All metal co-axial aerial plugs TUNER offers full UHF coverage with 5 pre-
BPO36 6 Fuse holders, panel mounting 20mm type selected tuning controls. It can also be used in
JAPAN made conjunction with your video recorder.
- BP037 6 Inline fuse holders 20mm type
J UK made by BULGIN £29.50 +£2,50 p&p .
125 watt per channel stereo power amplifier| BP038 20 5 pin din, 180° chassis socket
with independent volume controls, professional | BP039 & Do hano sockets, Paxolin mounted i ilt-i =
19" rack mount and silent running cooling fan for| BP041 ﬂﬁﬂ.&f@'hs of 3 core 5 amp mains flex As above b!l? with built-in stereo -head | |
extra reliability 3'1:042 2 Large VU meters JAPAN made phone amplifier for the hard of hearing
. 043 30 4V miniature bulbs, wire ended, new untested Y t intothe TV channel you wantwhile
Output power .... 125W RMS max. per channel ou can tung into the''V channel yg h
o put p 4