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. Practical Electronics
Colour Print Service

What better way of ensuring your
pleasure than to actually see your prints
before you pay—and then to be charged
only for the successful pictures within
the price ranges quoted. That is the deal
you get from our colour print service
providing the best all-round value for
money available.

Over the past ten years, hundreds of
thousands of magazine readers have been
delighted with our postal service. They
have sent their films in to us again and
again. So why not give it a whirl yourseif?

QUALITY

Every print is checked at every stage of
processing (o ensure accurate colour
reproduction.

RELIABILITY

Processing and printing take up to 48
hours. Allowing for postal or peak-period
delays, you should normally expect your
prints after seven to ten days.

LARGER PRINTS

Our Superprints give you 30 per cent
more picture area at 1o extra charge.
EASY CREDIT

You pay only for your successful shots
within the price ranges quoted —and
then only after you have seen the prints.
COMPARE PRICES

If you are invoiced for £2.70, plus 30p
postage and packing per film, that could
be for as many as 24 successful prints.

To: Practical Electronics Colour Print
Service, FREEPOST, Reading, RG1 1BR.
® Print my enclosed film

® Rush me_
of 126/24 at £1.20
or three for £3.

THE MACATRE ‘M-.?J——'m*%:i P
reren) =Rt R 7 i

S ’-‘? q_f.l'.
— b

See your
prints

before
you pay

See our price range:

No. of Superprints Price (inc.
or standard prints 15% VAT
0—6 £1.20
7—12 £1.70
13—18 £2.20
19—24 £2.70
25—-30 £3.20
31-36 £3.70

LUXURY COLOUR PRINTS

You will be amazed at the beautiful
colours and sheen finish of your prints.
They have elegant rounded corners and
are borderless to give you maximum
picture area. Choose either standard
prints or the larger Superprints by ticking
the appropriate box on the enclosed
envelope or on the coupon below.
Superprints Print size (approx.)

35mm 110 126 Disc
4”x5%" 4"x5|/8" 4"x4" 4"x5%"
Standard prints Print size (approx.)

315" x5" 31" x41h" 314" x3V" N/A

NO MONEY—NO STAMP

Just send any good make of colour print
film, including disc film, inside the
Freepost envelope enclosed with this

(Please tick box)

Superprint size O
Standard size Od

of 35/24 of 110/24

From: Practical Electronics Colour Print
Service, FREEPOST, Reading, RG1 1BR.

Name_____ B

issue. Orfill in the coupon below and send
with your colour print film in a strong
envelope to: Practical Electronics
Colour Print Service, FREEPOST.
Reading, RG1 1BR.
PERSONALISED SERVICE

Our valued readers know we care for
their prints. If you have any queries
about this highly-personalised service.
contact Customer Service, Kenavon
Drive. Reading. RG1 3HT, or ring
Reading (0734) 597332.

YOU BENEFIT IN FOUR WAYS

1. Processing is free— you pay only for
successful prints (plus p & p).

2. You enjoy a highly personalised
service with every care taken over each
individual print.

3. You are not hampered with credit
vouchers.

4. You get more prints for your money.
so it is worth your while always having
your camera action-ready. Compare the
shop prices.

FILMS AT REDUCED PRICES
Order replacement films 35/24,
110/24 or 126/24 at a special

price of £1.20 a roll,

or three for £3.

Offer excludes Black & White,
transparency. sub-miniature. C22 &
Agfa CNS film. Superprints can be
produced only from Kodacolour 11, C41
cassette, cartridge and disc film, not half
frame. Prices are correct at the time of
going to press and are for UK readers
only. Standard terms of business are
available on request.

Address. =

Postcode
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COMMODORE 64 RS232C INTERFACE by R. A. Penfold . . -7 N B - ga M2
Two-way serial data communications link

MASTERMIND TIMER by J. D. Parkinson B.Sc. ' - g o .. . .. 18
Mastermind your quiz games with this useful two minute timer

FIELD MEASUREMENTS by 7. P. Manning . . . - e o " o 22
Data logging using a cassette recorder R

DIGITAL DICE by P. Leah o - b = < < . = .. 30
Uses two independent seven-segment dlsplays

SIMPLE LOGIC ANALYSER Part 2 py Chris Atkins . . i N . » AS .. 50
Debugging tool for micro’s

LOW WATER LEVEL ALARM =4 i » 4 .. .. .. .. .. .. 58
Detects car windscreen wash fluid level

ALARM SYSTEM Part 2 by G. E. Lumley .. . : - . -, e .. 60

Flexible burglar alarm system

GENERAL FEATURES

MICRO-BUS .. . s = .t o : o' .. 26
Our focus on micro’s for the home constructor

RADIO ASTRONOMY by Frank W. Hyde . o ; .. .. .. .. .. 35
Fifty-three years of progress

INGENUITY UNLIMITED .. .. .. .. . = : - o .. 44
Readers’ circuit ideas

VERNON TRENT AT LARGE . < e 7 .. b4
SEMICONDUCTOR CIRCUITS by Tom Gaskell BA(Hons} CEng MIEE . .. . .. 57

Fluid detector {LM 1830N)

NEWS AND COMMENT

EDITORIAL .. c ah e o g = i o 7
NEWSANDMARKETPLACE - - .. .. .. .. .. . - 8
Including Countdown and Points Arising

INDUSTRY NOTEBOOK by Vexus .. .. .. T o M g w29
News and views on the electronics industry

SPECIAL OFFER—SYSTEMA PORTABLE CHESS COMPUTER o < " ~- .. 33
SPACEWATCH by Dr. Patrick Moore O.B.E. .. . .. . . .. 40
Frank Hyde; Quasars: Could We Be Wrong? The Sky Thus Month

BAZAAR ' 3 .. . . .. -~ - e e 41, 65
Free readers’ advertlsements

LEADING EDGE by Barry Fox .. o . . Ve = o A .. 43
Latest developments from the Patent Offoce

STRICTLY INSTRUMENTAL by K. Lenton-Smith . . e \, 2l B 3 .. 66
Early valve organs

BOOK REVIEWS a2 iy ;' o 33 p o . Ee -+ .. 87

News of latest releases

OUR SEPTEMBER ISSUE WILL BE ON SALE FRIDAY, AUGUST 3rd, 1984
{for details of contents see page 34)

© IPC Magazines Limited 1984. Copyright in all drawings, photographs and articles published in PRACTICAL
ELECTRONICS is fully protected, and reproduction or imitations in whole or part are expressly forbidden. All rqasonable
precautions are taken by PRACTICAL ELECTRONICS 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 quoted are those current as we go
to press.
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TIP30C 371 2N914s 32
WATFORD ELECTRONICS B Ghe
TIP3IC 45| 2N330 20
AC127/8 B8C3088 18 TIP32A 43| 2NN13172 a0
33, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND JInaiiit o+ Trie e TIPR2C 45| 2N1303/4/5
5 e TIP3A 70| 2n1307 70
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC e a0 leerel a TP3C 75] 2M613 30
ORDERS NORMALLY DESPATCHED BY RETURN OF POST AC188 as | scasr 34 TIP34A 85| 2N16718 160
AD142 120 | BC477/8 40 TIP34C 1 gg ;zg ;?guz (:)!Azls
- g 9 79 | BCS16/7 40 TP3sA 9
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. SEND CASH, P.O.'s OR CHEQUE | AD14
WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED | AD161/2 42 | BCS47/8 12 TIP3SC 130 21a22a 25
RT INQUIRY WELCOME. P & P | AF118 95 | BCS49C 15 TIP36A 130 2N2369A 18
S o S AL CASH ORDERS. OVERSEAS FOSTAGE AT COST. PRICES SUBJECT T0 CNANGE AF139 40| BCS56/7 15 TIP36C 1401 2N2646 45
ADD 70p TO ALL CASH ORDERS. OVERSEAS POS' Ao el lodeeers 3 P44 50| 2n2836 80
Export orders no VAT. U.K. customers please add 15% VAT to total cost inch. p BC107/8 12 BCY41/42 30 TP41B 52 | 2N2904A/05A/
VAT We stock thousands more items. It pays to visit us. We are situated behind Watford BC1078 14 BCY70 18 TIPa2A 55 | - 06A/07TA 26
Football Ground. Open Monday to Saturday, 9.00 am to 6.00pm.Ample FREE Car parking.| gcy038 14 | sCY7112 20 R::gg ;,g gzggggc, ;g ‘
BC108C 14 | BCYZ 25
POLYESTER RADIAL LEAD CAPACITORS: 250V; 100, 20n. 15n, 220, 27n 6p; 330, 470, 68n, 100n 8p; 1500, | gcy0g 12 | 8Cv78 30 TIP121 73| 2N3054 §5
220n 10p; 330n, 4700 15p; 580n 19p; 1u 23p; 145 40p; 2.2 46p. BC1098 1: BD131/2 gg }:s:g; :;g gmgﬁgg 123
BC109C 1 8D133
en.zcmoumc CAPACITORS |Values in ¢F) 500V: 10uF 52p; 47 78p; 63V:047.10,1522.33,8p:47 | gcy1a/s 30 | BDIIS as TIP147  120| 2N3615 199
10p: 15 22 12p; 33 15p; 47 12p; 68 16p; 100 19p; 220 26p; 1000 70p; 220099p; SOV:6820p: 100| gc117/8 25 | BDI3E/? 40 TIP2955 70| 2N3663 20
024p; 40V: 68 15p; 22 9p; 33 12p; 330, 470 32p; 1000 46p; lzcﬂ 90p; 25V:47.10, 22,47 8p; | gcya0 38| BDI38® 40 TIP305s 70| 2N3702/3 10
; 150 12p; 220 V5p; 330 229. 470 25p; 680, 1000 34p; 1 200 50p; 3300 76p: 4700| gc1a2/3 38 | BD140 40 TIS43 50| 2N3704/5 10
92p. IGV 25 40 8p; 47. 68 100 9p; 125 12p; 220 13p; 330 16p; 470 209. 680 34p: 1000 27p; 1500 31p; BC14778 12 | BD1s8 68 PSMA 4(5, gzg;gg/; :g
2200 36p; 3700 79p. BC1478 15 { BD245 85 1588, 5 /
z : B J ; 3 ;2200 RS: Track B8C148C 10 | BD434 70 TI590 30| 2N3710 10
TAG-END TYPE: 64V: 4700 245p; 3300 198p; 22 0 gorzmloMETE 3 ICalbon rac! 8cus ) i B s Salonaliy it
139p; SOV: 3300 154p; 2200 110p; 40V: 4700 160p; 25V 0-25W Log & Linear Values HE145C 95 | Godea 180 VK1010 99| 2n3772 195
4700 98p; 10,000 320p; 15,000 346p. gg(!y;),”m'a;%:bléh;rguw) Single sg: BC1534 30 | BFIIS s VNIOKM 70| 2N3773 210
g 4 - / 4 VN4GAF: 95| 2N3819 35
TANTALUM BEAD CAPACITORS: 5K{)-2M(1 single gang D/P switch ~ 95p gg:g; 8 :, g::g:/a gg VNE6AF  110| 2N3820 680
35V: 01022 03315p 047.068,10.1516p 22.3318p 47, | 5K{)-2Ms) dual gang stereo 99p| 5c167A 14 | BF173 35 VNBBAF  120| 2N3822/3 60
6822p 1028p 16V:22.33 16p 47,68 1018p 1536p 22 BC168C 12 | Br177 s VNBIAF IN3BE6 90
36p 33. 47 S0p 100 95p 220 100p 10V: 15, 22 26p 33 47 | g);pER POTENTIOMETERS BCI6IC 12 | BF178 35 2TX107/8 12| 2N3903/4 15
SOp 100 75p. 0 25W log and linear values 60mm Ivacll BC171/2 12 | BF179 40 Z‘I'X;Og l: gzsgggﬁ ég
- SK{1-500K1} Single gan 0pl BC173 15 | BF154/5  ¥2 ZTX21 2 4
SILVERMICA fpf) | SIEMENS muiitsyer miniature SREIgeNg BE13e 16| BFsee  1a 13| oNaoss 15
2,33,47, 68,82, 10, C«BDaL-lof‘ BC179/81 20 { BF200 30 2ZTX301/2 16| 2N4061/2 15
B3 s | SUOTe s 2o a am | PRESETcoTENmOwETERs | BCNE 20| s g0 fram’ 3 e 35
82, 85, 100, 120, 150,180 15p. sns 8n2, 10n, 15n, 22n 7p: 18n D25W 2201 14M7 Vert. B Horly ‘2: BC182/3 10| BF244A 28 ZTX304 17| 2nazss 25
220, 250, 270, 330, 360, 390, | 27n. 33n, 47n 8p; 39n, S6n, 68n 8C184 10 | BF2a48 29 2TX320/26 30| 2N4289 25
470, 600, 800 & 820pF 21p. | 9p, 100nF 11p. - ; BCIB2L 10 | BF245 50 TX500/1 14| 2N4400 25
1000, 1200, 1800 30p each | 100V: 100n 120n 10p; 150n| RESISTORS Hi-stab, Miniature, 5% BC183L 10 | BF2568 50 2TX502/3 18| 2N4a27 80
3300, 4700 60p each | 11p; 220n 13p; 330n 18p; 470n | Carbon. BC184L 10 | BF257/8 32 2TX504 25| 2N4BS9 78
23p;680n30p; 1uF34p;2:250p. RANG§M7 !g!‘ 1-39 10;30 BC186/7 28 | BF259 a0 ZTX531 25| 2NS135 30
025w 2412 3 P 1 BC212/3 12| BF394 40 ZTXSS0 25| 2NS138 25
CERAMIC Capacitors: 50V POLYSTYRENE Caps 0SW 22 -4M? E12 3p  1p | gc212l 10 | BFast a0 2N696 30| 2nNs172 25
Range 1pF 1o 6800pF 4p; 10nF 10pF to InF 1w 2!!2 10M E12 6p 4p BC213L 12 | BFasass 40 2N697 23| 2N5180 45
15n, 33n, 47nF 5p; 100nF/30V 7p. 1n5 10 12nF 10|= 1% Metal Film 61(1-1M E24 8p 6p | gc21a 10| BFS94/5 30 2N698 40| 2nS191 75
4 1
RESISTORS S.LL Package: 7 Commoned, 10081, 6801} 1K, 2K2 4K7, 10K, 47K, 100K 24p. 335353 :g g;:g%;g gg Azl 31 gzg&gn zg gmg 322 gg
8 Commoned: (9 pins) 15011, 1801}, 270} 33011 1K. 2K2 4K7 6KB. 10K. 22K, 47K 100K 26p BC3078 15| BrRsod1 25 | TiP3oa 35 | 2708 25| 2Nsas7 30 [ acs712 90
v 600 74194 113| LS%0 85| LS325 150} 4042 s0| 4529 150
LINEAR IC’s R A ke b4 HE I m oo 74195 80|LS91  130|LS326 290|403 42| 4530 90
105| LM324 a25|2ZN4v4 80| 8202 T™S9927 £14 74196 160] LS92 65| LS327 290 4044 50 4531 130
74197 115/1S83  65/LS347 130| 4045 110} 4532 65
75]{ LM3342 325[2ZN419CE 180 8212 TMS9928  £20
LM335 1 485 (ZNa23E 1308214 S 74198 257| LS% 78| L5348  125| 4046 60[ 4532 400
N424E 1308216 TMS9929 74199 257|LS9%  155[LS352 125| 4047 60| 4536 275
o T B 8224 74221 117 LS107 55| LS353 125| 4048 56| 4538 80
s 0 e EwrH o 8226 W 130 LS109 55| LS355 220| 4049 38| 4539 90
247C 14 pin 3s0)zivzee o e ras 132|LS112  55(1S35% 220|4050 35| 4sa1 95
a8 pan P v a80|8736 D00 17515113 45|1S363 175/ 4051  a5[a4saz 70
> 350 ZN429E -8 245|8243 WD1691 £14 120{ LS114 45| LS365 75| 4052 60| 4544 150
350|ZN459 290/ 8250 WD2143 800 gz Lg\zg 78 tga&; ;5 4053 60( 4549 400
200]8251A PU 25 325 74258  220] LS123  120] LS36 5| 4054 B5( 4553 24§
ENiosae e g 60| 5124 150[LS368 75| 2055 85| 4s54 180
ZNA234E 925 335 74273 212{1S125 55| LS373  220] 4056 85/ 4555 35
—— = £11 74276 144|1S126  55[1S374 220} 4057 £10] 4556 55
O U 495 159 4557 250
4558 120
4559 395
2102 160 4560 160
21143 :oo 4561 104
2147 25 ZBOAP10 4562 350
2516 350 zggs,m 4566 165
25324 400 Z80AS10 4568 250
25132 450 280A310-2 b 4569 175
2564 700 28002CPU 48572 45
27108 450 0 751 4580 255
27165V 350 4581 125
2732 450 4582 99
2764250 625! 4583 100
27C64 1095/ 9364AP 4584 60
26501 75] 9602 4585 70
27128/250n . £23] AM26LS31C 4599 155
,';8:,'5256'( DRacn.-‘;s AM)GLgSZA 30097 45
AM26LS33 130 0098 42
3242 §90| AY.3-1015 75182/3 99 5 5430 40100 215
2%1150 ‘:g AY-5:1013 ;2;88/9 100 :8:8; 133
. 22 14 - 14
4416-2 475 75324 40103 412
4532-3 250 75325 4004 120
4816~'|00ns ggg 75353 40105 220
75361 40106 60
6116—150 525, 40107 S5
6116L-120ns 575 40108 325
6117.100n 525 40109 100
6167-6 795 40110 235
6264L-15 £32 40114 240
350 40161 194
6502 CPU 355,

40163 75
6502A 545! 40174 75
6503 650| ps8sL$120 40175 75
6504 600| £9364 40181 220
6505 650 E9365 40192 75
6520 175| FD1691 40193 95
6522 VIA 340! pp1771 40194 90
6530 RRIOT £11] D179y 40195 80
6532 RIOT 650| FD1793 40244 195
6545 CRTC 899j FD1795 40245 195
6551 ACIA 650 FD1797 57 198
6592 40373 220
6800 40374 220
6303
0.
o r.
6808
6809
6810 JUST
68821 PHONE
6821 YOUR
6840 5 ORDER
6843 L THROUGH,
Gassse 0 WE DO THE
REST.
6846 L
e i 0923 50234
6850 L y
6852 L
e : lj@!
68854 %
6875 500 RO-3.2513U L 3
68000 £50] SAAS050 (L
8035 600| SFF96364E L
8080A 425| SP0256AL2 LS
gggglx :;? TCX31014 LS
0 TMS27163 725} 715241 430 [ 7443 155
B1L595/96 140| 1mS4a0a7 100 ;452,;4 520 | 7444 155
B81LS97/98 140| TMS4164-15 395/ 745251 270 | 7445 175
8123 160] TMS4416-2 595 745757 250 | 7446 170
8131 475] TMS4500 £14| 745258 250 | 7447 130

RC4136D 60 | XR2211 8154 £9] TMS4532 3 350 745260 70 | 7298 130




SPEAKERS DIL TR
812, 03W 2. 225" 2% oP 05" LCO VOLTAGE REGULATORS SOCKETS  orofie wrmn
3 80p | _LEDS price includes Clips | DISPLAYS 1A T0220 Plastic Casing = g B SP ECTRU M
03W. 25" 4011; 6411 o TIL209 Red 3mm 10| 3} digh  49s +ve ve e e 2
801} 80p | TIL211 Green 3mm 14| 4 dignt 530| s5v 7805  50p 7905 50p B p ‘op P
TIL212 Yeliow 1a(6dign  825| 12v 7812 4sp 7912  s0p | |50 leppeize 32 K U PG RAD E
OI00ES BRIDGE TIL220 2° Red 12 15V 7815 asp 7915  S0p | 0 b ol Zon
AA119 15 | RECTIFIERS 22' Yel cISm. éxlr)nbev 14 gms' 250 18V 7818 asp 918 s0p |3 :::,‘ u: 65: U d ¥
AA129 20 1. c lectangular LEDs with 320| 2av 7824 ra
AAva a5 | aastccasel |mwopatcip R.G&Y 45[BPXés  320| 100mA 1092 Plasnc Easmg e 2% 0 N, pdidce your Spectrum to full
BA100 15 | tasiooy 20 | Rectangl Stackabie 74 15| sv 79105 sop | 2500 2o uow 8K with our RAM Upgrade Kit. Very
BAX13 20 | 14z L 18| 1LO74 275| &V 7SL62 30p . ; Ve ) :
BYI00 24 | 1AIe00Y 25 | Trianguiar LEDs R&G 18| ILCT6 Derlington | 8v  78(82 30p simple 1o fit. Fitting instructions
BY126 12 | 2a/50v 30 |02 Flashing LED Red 56 | Isolator 135 12v 78L12 30p 79112 50p | ZIF OIL SOCKET ONLY £18
BY127 13 | 20200y ao | 02 8i colour LEDs = g.c.w‘ Jof v 7815 30p  79L15 S50p |24 way 565p
CRO33 250 | 2As400v 46 | hed/freen 23 way 7509
0A9 a0 Green/ Yellow 80| ORP12 78| 1cL7660 248 LM317K 250 |40 wa 8as, 3
oaa? 12 25?883 & 0“2"1 Tri colour LEDs 2N5777 50| 78H055v/54 550 LM31IP 99 A P _| 1DC CONNECTORS (Specd biock type
QAZ0 H . ed/Green/ Yellow 8s | aN33 135| 78H1212V/5A 640 LM323K 500 PCB Mal Femal F
OA79 15 | SonCo0 228 | 02" Red High Bright 58 Pin diode 720 | 78HG +5 1o MIIT 175 | 21t PLUGS (Headers) winlaich  Heade,  CordEdge
0AS8t 20 | 10a/600v 298 | High Bright Green or Schmitt +24V 5A 699 LM723 30 | 38"' o5 2 rows S, Angie Socket Connector
0ABS 15 | 25a/200v 2a0 | Yellow 66 | Receiver 715 79HG ~2.25v 10 TBA6258 75 | 45 2 B0 Pins  Pins
0A90 8 | 28a/600v 398 | LD271 Infra Red (emith 46 24V 5A 685 RC4194 375 | .2 Sae 4 10 way 90p 99p 8sp 120p
0A91 8 | By1sa S6 n;_ﬂsz Inita Red femitl - 821 L LM309K 120 RCA195 180 | o 155':. ;gg: 16 way 130p 150p 110p 195p
Oass  Blvmie  so| GHAC e 'ss| swiTck ©  vese 28p [ 20N 135 2oon 1s06  3son
P
ot 5 T8 ar o oo] TR 228 SRTEREY HIFBON CABLE it 200 2500 1900 2200
e o [RezeneRs) Slotted similar | SLIDE 250V TOGGLE 24 250V | . oPrica perffoot) 0, 220 23en 300 o o
N0tz 8 | 3o Goomus | 7 Segment Dlaplays | Lt RS 188 {IROIT o, 13 3037 EH R
1N4003 6 8p each | TIL321 5°C 1401 5 ym.BOXES 6 25 a EURO FEMALE MALE
NG5S 6 | Rance 3':/, "oh | Tz s-cm 100| MUMBOXES | 14 DP on/on/on 40 dpoleonoff 84| 30: 533 CORVECTORS SOCKETS ETGs
1N4006/ 7 7 33\,9, W DL704 3" C.Cih 125) 4x2ix2r 103 Ex aop 65p Gold flashed contacts Stt.  Angle St Ange
1Na148 a 15p each | DL707 3 C Anod 125| 4 4.0 120 | PUSH BUTTON SuB-min 34 60p 85p DIN 41617 31 way 170p — 175p
IN5401 15 P 8ch | FND357 or 500 130f clavx? 105 | Spring loaded TOGGLEZ amp | 3 70p 90p DIN416122x32 way  275p 320p 220p 28Sp
IN5404 16 3" Green C.A. 130[ 23550 90 | Loctog o SP changeover 64| ¢, 100p  135p OIN 41612 23x32 way  296p 340p 240p 300p
INSO6 17 | VARIC <1.3"Red or Green 150 gloiloh 430 | MConartany 6A SPST on off s8 DIN 416123<32 way  360p 385p 260p 395p
INS408 19 | Mvans. yes | Bargraph 10 seg Red  275| 24t aa | SPOT clover . 1so  SEOT cloff 85 | —
1544 9 | gaigy 30 Bargraph NSM3914 500 Sx4x2i 120 | DPDT crover 206 SPDT Biased 105 | ‘D' CONNECTORS: TRANSFORMERS tmans Pom 220-240V1
15621 9| ggioss 40 Exixz 120 OPDT 6 1ags 80 [pjng 9 1s 25 37| TR0 DAR90.9 ST
H6A/ 100V 40 | BB106 40 | FERRIC CHLORIOE 4% 150 | MINIATURE OPDT C/OFF 88 way way way way |\ 12V 75mA 15.0-15V 75mA 98p
6A/400V 50 ¢ ?:5,‘3, 180 | Non Lock! OPDT on/on/on 185 6VA. 236V SA 2x9V-4A 2x12V-03A
6A/800V 65 rystais 1lb lon Locking DPDT Biased 145 | MALE 2215V 25A 250p
195p + 50p p&p "’a‘f;‘lza, 210 | Pushiomake’ 158 4poie2way 220 |Solder  80p 110p 160p 240p|12VA: 21aV51 3A. 2x6V-1 A, 212y s
TRIACS e e ush break 25p Angle  150p 210p 250p 355p|2x15v-4A 59(369 p&p)
3A7100V 48 | DALO ETCH RESIST Strait  170p 160p 220p 210p|24VA: 6V-1 5A 6V-15A: 9V.1 24 9V.12A
12%5x3 260 | ROTARY: (Adjustable Stop Typs) 12V-1A 12V-1A; 16 BA 15. BA. 20V- BA
SCR's 3A/400V 86 | pon piys spare ti 100p| 12x8x3 295 i i & SA20v b
Thith 3A/BOOV 8s p P P 1 pole/2 10 12 way, 2p/2 10 6 way. 3 poie FEMALE 20V 5 385p 60p p&p)
gl o 2, a . E
SA/300v 38 | BVA0OV. €9 | fipe T CSingle:  Double SRBP | ROTARY: Mains 250v AC.4 Amp __64p |Sitait 1785 200p 300p a20p| 22001 28,2250 28 g
a0y 39| r2an00v 78 | Glass sided sicEy Sopa 0 0 N e e S e
sy o3l 12a400v 82 |66 100p 1250 110p | OIP SWITCHES: (SPST) 4 way 85p; COVERS 80p  7Sp  75p  90P|;.30V.15A; 2.40V-1 25A. 2 <50V-1A
aaeoov oo | 12a600v 135 [ 612 1750 225p 6 way BOp. 8 way B7p; 10 way 100p; 965p (60p p&p!
124/100v 78 | 16A/100V 103 [ vEROBOAROS 0-1 (SEDTI I Way1900; LISEm o) SR ESCEL ;
120400795 leaaony s Clad Plain VQ" Board 180 [ AMPHENOL PLUGS 3‘,{";,’;3“;;';33,“'““" Cablefaseegibly
12A/800V 188 24x31 95 ‘DIP* Board 395 IDC  Sold §
BT106 150 | 25A/400V 185 | 5),c- 110 Vero Strip 144 | 24 wa older Single Ended Lead. 24° long
y IEEE 475 470 0
BT116 180 25A/800V/295 3ix3f 110 36 way Centronix 450: 4759 si EDGE CONN‘ECTDRS Linglh ::p-n 165%"\ 21pn 40 pin
c1 25A/1000V o 2 sp  165p  240p  325p
06D 38 3ixs 125 95p PROTO-OECs 24 way Female 525 490 S
Ticaa 24 3ix17- 420 275p Veroblock a8o Y L P ockets | 218 way 210p Double Ended Leads
TIC45 29| 0AM00V 825 | 3i%1g- 580 " SDuc 395 | ASTEC UHF MOOULATORS 0.1 %22 way  215p & 185p  205p  300p  465p
TIC47 35| T2800D 125 | piy of 100 pins  55p Eurobreadboard 590 | 6MH2 Standard 375p é‘;""’* §:§§ ) ;;:" }ﬁ ;?gn g;gp 3.12" ;ggp
o M way P L4
2N5064 38 Spot Face Cutter 150p Bimboard 1 696 | 3MHz Wideband 9500 | %oy | 2x28way  190p 2300 2308 3755 8595
2N444sa 130 Pin Insertion Tool 185p Superstnp SS2 £13 | ANTEX Soldaring lrons 95p 2%30 way 310p
soa.gsncou C15w 525p Spare bits  85p 2x36 way  360p 10C FEMALE RECEPTACLE Jumpev Leads 36"
DIAC ; NS VERO WIRING PEN and Spool 380p | GS17TW 525p Elements  230p 2x40 way  380p 20pin  26pin 34pin  40pin
ST2 25 L'(% 75p wa'eww"e {Spool) 75p; Combs 6p ea. | G1BW 545p lronstand 175p 2x43 way  450p jend  160p  200p  260p  300p
g 370p ire Wrapping Stakes 100 50p | XS25wW S50p Heat Shunt  30p 2x75 way 650p 2 ends  290p 370p 480p 525p
BROTHER HR-15 TcrvsTaLs
COMPUTER CORNER DAISEY-WHEEL 32768KHz 100 BBC MICROCOMPUTER
100KHz 235
® SEIKOSHA GP100A - Unihammer Printer, nor- | 5 rR"\I'ITE’;_/ " ity | 220K 268 | Model A £299; Model B £399 (incl. VAT). We stock the
mal & double width characters, dot resolution | 7. 2X¢éptionaly hig quality (gl 370 full range of BBC Micro peripherals, Hardware & Soft-
graphics 10“ Tractor feed, parallel interface stan- Dot i dIFe TR Y e 275 | ware like, Disc Drives (Top quality Cumana & Mitsubi-
dard. £13g | ©f @ Dot matrix printer. 18CPS; [12am4; 382 | shi), Diskettes, Printers, Printer Paper, Interface Cable,
) Bi-directional, has 3K of Buffer; |1 5w 329 | Dust Covers, Cassette Recorder & Cassettes, Monitors,
©® SEIKOSHA GP 250X Printer £199 gfisp clﬁfg buger zacgnv. gitr.nage' 18MHz 515 | Connectors (Ready )made Cables, Plugs & Sockets), Plot-
. . movement, Proportional |1sa32m 250 | ter (Graphic Tablet) EPROM Programmer, Lightpen Kit,
® EPSON FX|80 PRINTER 160 CPS, 11 %9 matrix, | spacing; underlining; Bold print ;22"72;‘ ggg Joysticks, Sideways ROM Board, EPROM Eraser,
proportional spacing, superscript, subscript, dot|and Shadow print. Prints in two |25mu, 225 | Machinecode ROM, The highly sophisticated Watford's
addressable graphics, Normal, ltalic & Elite char- | colours; Super and subscript fa- |2 56250M 220 K BEEB DFS, WORDWI E S
acters. Up 10 256 definable ch r) Ol ' 1 4 2reom 225| 16K S, WOR SE, BEEBCALC, Software (Edu-
rs. Up to user definable characters. Down | cility. Impact control facility 10 |3£555am ag | cational Application & Games), BOOKS, etc. etc. Please
loadable character set. Condensed and double | vary pressure on paper for mak- |3 sseam 300 | send SAE for our descriptive leaflet.
width printing. 4 user define margin positions. | ing carbon copies. Has Centron- :O'W‘l 150
Tractor and Friction feed. 10" maximum width, Bi- | ics parallel or RS-232 interface. 4?333"0':& 228
directional, logic seeking. Centronix Interface | Connects directly to BBC Micro. |4433619m 100
ctional, - log g _ y |aaoion 100 DISC DRIVES FOR BBC MICRO
standard. £325 | A ribbon cassette plus a sepa- |4 gomm, 200
rate red ribbon. Optional extras: |somH: 160 ® CS100 — TEAC Cased with own Power Sup-
8/ 'EESON'RX80 PRIRTER £235 | single Sheet Feeder takes up to DagoMn: goa ply, S/S, 40 track, 5., 100K £145
® EPSON RX80 FT PRINTER £259 | 150 Ad sheets; & Keyboard that | omu, 130 . .
A : transforms HR15 into a sophisti- |61aamk: 150 | ® CD200 — TEAC Twin Cased with own PSU,
® KAGA — RGB 12 inch medium resolution colour | cated electronics typewriter. At- [§3236MHs 200 S/S, 40 wrack, 5}, 200K £275
monit i ini i i : .
RITE £195 | tractively finished Ir Deige:|7isie:  150| ® €S200 - TEAC Single Cased with own PSU,
® ZENITH 12° Hi-RES, Green Monitor 40/80 | P AAE sowi:  1so|  S/S, 80 track, 5§", 200K £210
column select switch, value for mone £75 Only £349 (Carr. £7) jsoasm 395 ; ;
d A * It was the first! gerzm 220 @ CDA00 — TEAC Twin Cased with own PSU,
® MICROVITEC 14" colour monitor. RGB input.| It is still the best! sammie 350 S/S, 80 track, 5", 400K £365
i 0 OMHz 175 g g . .
Lead incl £195 * Centronics and BEDIRECTIONAL (105MH: 250 | @ MITSUBlSHI 54" SI!m line Disc Drives double
® MICROVITEC 1451 Hi-res 14" Monitor incl. | RS-232 with full hand-shaking. it g sided, double density, track density 96 TPi,
Lead £319 [, Opevs SPECTRUM LLIST and |120MH2, 178 tfack to track access time 3msec.
® TEX EPROM ERASER. Erases up to 32 ICs in | LPRINT. Waesm 1701 @ SINGLE MITSUBISHI Slim line — Cased with
15-30 min. £33 | # Spiit-Speed Operation for RS-232.  [13765MH: 250 own PSU, DS/DD, 1 Megabytes (400K with
(L“) h 15 OMH2z 240 BBC) £2 9
: se it to communicate wit 13
® Spare 'UV lamp bulbs £9| ihe BBC MICRO or OTHER [lSomis 380 : o ,
@ C12 COMPUTER Grade BASF Cassettes in| PERIPHERALS) L TWlNPéWJng/BDgH; SMI'm Igie - CSa(?gI? W!t:
Library Cases 36p | » Interface 1, Interface 2 & Microdrive ngvE) . ' egabytes ( E:/gs
o 2 A compatible.
® 8;" or 9} Fan fold paper (1000 sheets)  £7 & : ) )
{150p) + Configuration program creates @ Single Drive Cable for BBC Micro £7
N : customised M/C driver to suit your a o .
® Teleprinter Roll (no VAT) £3.50 [ printer. @® Twin Drive Cabie for BBC Micro £10
MANY MORE PRINTERS, MONITORS, INTERFACES, |# HI-RES screen dumps in 2 sizes Many more types available.
AVAILABLE. CALL IN AT OUR SHOP FOR DEMON-| on EPSON, SEIKOSHA, .
STRATION OR WRITE IN FOR OUR DESCRIPTIVE| STAR, SHINWA, MANNESMAN Please send SAE for our detailed leaflet.
LEAFLET TALLY, NEC, RITEMAN, KAGA, {116 0MH: N.B. Carriage is extra on drives.
) etc. This is a STANDARD [l1458MHz e
(P&P on some of the above items is extra) FEATURE! Not an extra. W TFOR
o T o o onstiation of anY of the |4 Compaiibie with TASWORD TWO A D ELECTRONICS
i . and most professional programs.
Tel. (0923) 40588 Telex. 8356095




New from Newnes

SERVICING DIGITAL CIRCUITS IN TV
RECEIVERS

R Fisher

Specifically for colour television engineers, this
book is an in-depth guide to digital circuits used
in current TV receivers. The early chapters deal
with digital techniques and their specific
applications like teletext and videotex, their
respective decoders being described in detail.
Remote control systems, digital tuning and other
digital circuits are also covered. A glossary of
terms is included which will be useful to both
engineers and students.

Softcover 288 pages £13.95

BEGINNER’'S GUIDE TO COLOUR
TELEVISION

Third Edition

Gordon J King — revised E Trundle

Colour TV has been greatly developed since it
was first introduced in the UK in 1967. This new
edition has been re-written to include, as well as
the basic introduction to the subject, an up to the
minute account of such innovations as satellite
and cable, flat panel receivers, 3-D displays and
*digitization” of TV signals.

Softcover 192 pages £4.50

Also of interest

BEGINNER’S GUIDE TO TELEVISION
Sixth Edition

Gordon J King — revised E Trundle

An introduction, with the minimum of
mathematics, to the techniques and equipment
used in television broadcasting, recording and
reception.

Softcover 240 pages £4.50

BEGINNER’S GUIDE TO RADIO

Ninth Edition

Gordon J King

An introduction to radio principles and practice
ideal for radio and telecommunications
technicians and students. Gordon King has
updated the text to take account of recent
technological changes.

Softcover 272 pages £4.50

Order now from your Bookseller or direct from
Newnes Technical Books

Borough Green, Sevenoaks, Kent TN15 8PH

SUPERKITS!

FOR BETTER MUSIC & EFFECTS

Sets include PCBS, Electronic Parts, Instructions, Boxes, Wire, Solder. Batteries not
included, but most will run from 9V to 15V OC supplies. Fuller details in list.

CHORUS UNIT: A solo voice or Instrument sounds like more! ..KIT162 £31.40
COMPRESSOR: Limits & levels maximum signal strength ........KIT133 £10.86
COMPUTER RHYTHM GEN: 9 drums for digital control . ..KIT185 £30.64
COMPUTER-SYNTH INTERFACE: Sequencing & wmposmg ald KITi84 £17.44
DRUM SIRENS: Triggered variable siren effects...... K199 £19.93
ECHO UNIT: With double tracking ...................... KIT168 £44.30
FREQUENCY DOUBLER: Raises guitar frequency by 1 octave ..KIT98 £9.80
FREQUENCY CHANGER & WAVEFORM MODIFIER - Tunable ....KIT172 £34.46
FLANGER: Fascinating effects plus phasing .............ccccccccicicad KIT153 £€22.74
FUZZ: Smooth distortion whilst keeping natural attack & decay KIT91 £10.57
GUITAR EFFECTS: Multiple variation of level & filter modulation KIT42 £15.40
GUITAR OVERDRIVE: Fuzz plus variable filter quality g .KIT56 £19.73
‘GUITAR SUSTAIN: Extends effective note duration i .KIT75 £10.04
GUITAR TO SYNTH INTERFACE: With voltage & trig outputs ...KIT173 £32.87
HAND CLAPPER: Triggered & auto claps, variabte tone KIT197 €22 69
METRONOME: With audio & visual beat & down beat . KIT143 £13.81
MULTIPROCESSOR: Fing, Rvb, Faze, Fuz, Wah, Trem, Vib ... KIT189 £57.14
MICROPHONE PRE-AMP: with base & treble switching ............KIT144 £9.21
NOISE LIMITER: reduces tape & system hiss .KIT145 £9.97
PHASER: with automatic & manual depth & rate controls ....... .KIT164 £€18.40
REVERB: Mono/stereo, variable depth & delays KIT203 £25 54
RHYTHM GENERATOR: 15 switchabie rhythms ........ KIm170 £35.64
RING MODULATOR: with integral oscillator control KIm179 £15.76
ROBOVOX: versatile robot type voice modifier KIT165 £21.03
ROGER 2-GONG: 2 gongs sounded at end of transmission ......KIT126 £11.38
SPEECH PROCESSOR: for clearer transmission KIT110 £9.68
STORM EFFECTS: Automatic & manual, wind, rain, surf ........KIT154 £15.86
TOM-TOM SYNTH: Triggered variable tone drum effects .......... KIT190 £15.05
TREMOLO: deep tremelo with depth & rate control ..KIT136 £9.71
VOCODAVOX: modular vocoder e KIT152 £64.31
VOICE-OP-SWITCH: with variable sensitivity & delay ..KIT123 £1341

WAH-WAH: with auto-trigger, manual & oscillator control ......... KIT140 £17.26

MANY OTHER GREAT KITS IN CATALOGUE such as Autowah, bass boost, call
sign, comparator, frequency generator, Funky-wobuiol, hamonola, hum-cut, mix-
ers, sequencers, synthesiser interface, treble boost, tone control, vibrato, voice filter,
voice operated fader, Wheeby-jeeby!, wobble-wah. Plus dl?l(a| synthesiser, junior
synthesiser, envelope shapers, D-A converter, multiwaveform VCO, Keyboards,
contacts, etc. — Send S A.E. for comprehensive catalogue {overseas send £1).

YES - WE ALSO HAVE A KIT MAINTENANCE & REPAIR SERVICE!

Add £1 P&P & 15% VAT to all orders, (Overseas post details stated in cat). Payment
CWO, Chq, PO, Access, Barclay, or pre-arranged collection. Despatch usually 10-14
days. Details correct at press, E&OE.

PHONOSONICS, DEPT. PE48, 8 Finucane Drive, Orpington, Kent, BRS 4ED.

Tel: Orpington (STD 0689) 37821. Mon-Fri 10-7. Callers by appolntment

MASTER ELECTRONICS

You wilt do the following:

® Build a modern oscilloscope

@ Recognise and handle current
electronic components

@ Read, draw and understand
circuit diagrams

@ Carry out 40 experiments on
basic electronic circuits used in
modern equipment

@ Build and use digitat electronic
circuits and current solid state
‘chips’

@ Learn how to test and service every type of electronic device
used in industry and commerce today. Servicing of Radio, T.V.,
Hi-Fi and microprocessor/computer equipment.

NewdJob? New Career?New Hobby ?
Getinto Electronics Now!

[ @) Pressesend vour brochure without any abligetion o |

Please send your brochure without any obligation t

@
PV NAME L ¢ wald 51 i A IO AT > '
ORC ADDRESS .. .........................
J(;v ......................
I BLOCK CAPS PLEASE
POST NOW TO: | am interested In
I mNatml COURSE IN ELECTRONICS
as described above

RAADIO AMATEUR LICENCE l

| Radio& Electronics School MICROPROCESSORS
L Readlng BePkS RG]_ 1_BR LOGIC COURSE

E/8/822 OTHER SUBJECTS
— Y SIIL SIND GIIN GEEE GEEN SEEE GEEE s

Practicat Electronics August 1984




I-PAK BARGAINS

MONO . OTHER AUDIO EQUIPMENT
Audio Amplifiers
POWER O/P
RM.S.
10 Watts
25 Wetts
35 Watts
50 Wetts
125 Watts
Stabilised Power Supplies —
Output current 2.5 Amps
O/No. AC Input Price
SPM 120/45 4048V £8.05

MAX SUP.
VOLTAGE
30v
30-50v

PRICE
£4.95
£5.92
£8.75

£15.22

ELECT & PIEZO EUZZERS
PIE20

Miniature round pie?o-electeonic
buzzer Whue plastic Low
consumption
Frequency. @M approx

% Output: 700B (A) @ 1. typ
Power: 12vdc. 4mA
Dims: 22 (da] x 11.5mm
Finng Centres: 26.5mm

PIEZO
Piezo buzzer. White plastic 90mm
teads. For use on a.c mains
Frequency 25kHz approx.

VALUE PACKS

Qty Description

300 Assorted Resistors Mixed Types
300 CarbonR esistors k-4 Watt Pre-Formed £1.00

150 § Watt Resistors 100 ohm-1M Mixed £100

200 Assorted Capacitors Al Types
20 Ceramic Caps Miniature ~ Mixes
100 Mued Ceramics Disc 1pf - S8

100 Mixed Ceramic Drsc 68pf — 01"t

100 Assarted Polyester/Polystyrent
60 C280 Type Caps Metal Foll Mixe
100 Electrolyrics - All Sorts

60 Bead Type Poystyrens Min Ca:

0 Siver Mica Caps Ass. §6pf - 15001
50 Siver Mica Caps Ass 1800! - 3700pf 100

Price
£100

£100

100
£100
100
100
Caps £100
d £100

£100
s £100
fro00

200 Sq inches Toral Copper Clad Board
Mixed Sizes f100
20 Assorted Shder Pots Maed Values £10¢
10 Suder Pots 40 mm 22K 5 x Log & «
0.0
10 S er Pots. &0 mm 47K S x (og § x
1

0

20 Smalt 125" Red LED'S

20 Large 2 Red LED'S

10 Rectanguiar 2~ Green LED'S

30 Ass Zener Diodes 290mW - 2W
Mixed Vits Coded 3]

10 Ass 10W Zener Diodes Mixe¢ Vits
Coded (3]

10 5 Amp SCR's T0-66 50-400v Coded

203 Amp SCRs T0O-66 Up To 400v
Uncoded

200 Sil Diodes Switching Like INA148 00

100

SPM 120/55 50-55V £8.05+

8543 (Al 1
SPM 120/65 6065V £B.05 el R

Power. 2a0¥ac SmA
Qims. 32 i} x 14mm
Fixing centres: 38mm

50 High Voitage Oisc Ceramic T90v - 8Kv % 1
Mixed €100 20 5S4 Oiodes Gen. Purpose Like DA200/

S0 Wrewound Res 9W (avg) Ass ¥ ohm B8AX13/16 4]

12K S0 1 Amp INYWDO Seres SJ Diodes

Uncaded All Good

8 Bridge Rects & x T Amp & x 2 Amp.
Mized Vits Coded L

8 Biack Instrument Type Knabs With
Pointer §° Std 1

10 Black Heatsinks To Ft T0-3 TDB‘
Ready Oriled

4 Power-Fin Heatsinks 2 x T0-3 2 x
T0-66 Sze

0/No VP 108
£1.5

o
o Al 250
Supply Vtg. Price
30/55v  £18.50

Mono Pre-Ampiifiers — Operating Vig. 40-65V
O/No.
MM 100 Suitable for Disco Mixer
MM 100G Suitable for Guitar Pre-Amp Mixer
Magnetic Cartridge Pre-Amplifier
O/No. MPA30. Sup Vtg. 20-30V. Price £4.29

Monographic Equaliser III ' []

GE 100 MKH 10 Channel
gf 100 MKill

50 Metres PVC Covered Smgle Strand
Wue Mixed Colours
30 Metres PVC Covered Muni Strand
Wirg Mized Colours. n
0 Mettes PVC Single/Muln Strand
Hook Up Wire Mixed oo
& Rocher Switches S Amp 280w oo
20 Pcs -2 6 &mm Plugs & Sockels
Matching Sues €100

ELECTRONIC
Miniature electronic buzzers
Sohd state Ivory plastic. 150
leads. frequency: 500 Mz
apprx.
Oims; 22 x 16 x 15mm
Output. 82dB (A} @ Im typ.
Foung centres: 26mm
3V 25mA: O/No. VP 82
9V 25mA: U/No. VP 84
B80p each

SUB-BOX
A neat swivelling disc provides
close tolerance substitution re
sistors of 36 preferred values
from Sohms to 1Kohm. Simply
fix clips into circult and swivel
until  optimum  result Is
achieved
O/No. VP 112

MINIATURE VICE
Minlature plastic and metal
vice with strong suction base
for portability. Single action to
securs or release s$uction.
Plastic jaws with cubber pads
20mm wide, open out 10
40mm. Dims: 85 x 65 x
60mm approx
FANTASTIC VALUE
O/No. VP 95 ONLY £1.60

BV 25mA. VP 83
OUR PRICE ONLY £20.00 12V 26mA: VP 86
Full Specifications and Data
available on request. Please
send self-addressed envelope.

PRECISION MORSE KEYS

% iy

Well designed beginners key. Fully adjustable.
Dims: Base 82mm x 45mm. O/No. VP 122

ANTE

TRANSISTOR CLEARANCE
All Sorts Transistors. A mixed bag NPN-PNP Silicon & Germ.
Mainly Uncoded Yau To Sort Pack includes Instructions For
making Simple Transistor Tester. Super Value.
Order No. VP60

100

£4.75 BLPAK PCB ETCHANT AND

DRILL KIT

Complete PCB Kit comprises

1 Expo Mint Drill 10.000RPM

12vd.c. incl. 3 collets &

3 x Twist Bits

1 Sheet PCB Transfers 210mm x
150mm

1 Etch Resist Pen

1 4ib pack FERRIC CHLORIOE

crystals

3 sheets copped clad board

2 sheets Figreglass copper clad board \
Full instructions for making your

own PCB boards

Retail Value over £15.00

OUR BI-PAK SPECIAL KIT PRICE £9.95
ORDER NO. VP 81

BLPAK

SOLDER —

DESOLDER KIT

Kit comprises: 0/No. VP 80

1 High Quality 25 Watt General
Purpose Lightweight Soldering Iron
240v mains incl. 3/16* {4.7mm) bit
1 Quality Desoldering Pump High
Suction with automatic ejection
Kaurled anti-corrosive casing and
Teflon nozzle 1.5 metres of
De-Solde Ing brald on plastic
dispenser.

2 yds {1.83m) Resin Cored

Solder on Card

1 Heat Shunt too tweezer Type
Total Retai Value over £12.00
QUR SPECIAL KIT PRICE £9.95

£1.85
A SWITCH 2 and 3 WAY

Co-axlal switch for one transceiver
to two antennae of one antenna to.
two transceivers. Dims: 86 x 55 x
32mm (Body).

O/No. VP 113

As above but 3-way.

O.No. VP 114

|
HIGH PASS FILLER/SUPRESSOR

T ECASBOTY THE ELECTRONIC COMPONENTS AND
SEMICONDUCTOR BARGAIN
OF THE YEAR!
This collection of Components and Semiconductors for the
hobbyist Is probably the most value-packed selection ever offered,
it consists of Resistors, carbon and wirewound of various values.
Capacitors: All types, sorts and sizes including electrolitics.
Potentiometers — single, dual, slider and preset. Switches, Fuses,
Heatsinks, Wire, P.C.B. Board, Plugs, Sockets etc., PLUS a selection
of Semiconductors for everyday use in popular Hobby Projects.
These include: SCR’s, Diodes, Rectifiers, Trlacs & Bridges as well
as a first class mix of Transistors and 1.C.’s. in all, we estimate tHe
value of this in current retail catalogues to be over £25! So, help
yourself to a great surprise and order a Box TODAY for
ONLY at BI-PAK. Remember, stocks are limited so . L
hurry! You can call us on 0920-3182/3842 and order JUST £6.50
with your Barclaycard or Access Card — 24hr
Answerphone Service NOW. Order No. VP 85.

— 3 ‘-

20mm.
O/No. VP 127

DC-DC POWER SUPPLY

DC to DC adaptor. Plugs into car cigar lighter aperture.
Output 3, 45, 6, 75, 9, 12V @ 800mA. Has universal
output spider plug, also 9V battery snap and polarity

reversln% facility. £245

O/No. VP 119

SPEAKER PROTECTOR

Limits voitage to speaker or

to the permissible max., by

automatically introducing a

resistor in series with speak-

ers. When excessive voltage is re-

duced the unit resets itself. Electronic

voltage-sensing relay clrcuit, Spring terminals. Cut-off
Ie(;/eéadjusgable 7from210W-120W. Full instructions includ-
ed. Dims: 85 x 74 x 25mm.

O/No. VP 118 £9.95

I-PA

ted with a Prof | Approach and Appeal to ALL who
require Quality Electronic Componen(s Semiconductors and other
Accessories ALL at realistic prices. There are no wasted pages of
useless information so often included in Catalogues pubhshed
nowadays. Just solid facts i.e. price. description and individual
teatures of what we have avalable. But remember. BI-PAK's
policy has always been to sell quakty components at
competitive prices and THAT WE STILL DO.
We hold vast stocks "In stock™ tor tast immediate dehvery, all
items in our C gue are available ex stock The C. g
is designed for use with our 24 hours “ansaphone” service
and the Visa/Access credit cards, which we accept over
the telephone.
To receive your NEW 13984 Bi-PAK Catalogue, send|
75p PLUS 25p p&p to:-

LEARN A LINGO/
High pass filter. Reduces PILLOW SPEAKER
unwanted signals picked up by an- Slim under pillow unil. 8ohms
“ tenna. Dims: 45 x 25 x 17mm. 2- speaker. 1.5m tead with
O/No. VP 115 3.5mm mono jack plug. Black
45p Dims: 65 (dia.) x 17mm
fé O/No. VP 88
B LOW PASS FILTER METRIC &
Designed to reduce harmonics on BRITISH
the VHS and TV band. MEASURES
Cut-off frequency: 30MHz.
V.SWR.: Less than 12 to 1.
Insertion loss: -02dB @ 27MHz Steel tapes in sturdy ABs
impedance: 50ohms. = plastic case Sik wrist strap. These
Dims: 80 x 55 x 4 i vetiow coated convex tapes have inch
O/No. VP 116 O £275 HEC o and metric graduations Automatic push-button Feturn.
- 2m long x 13mm wade O/No VP 89 £1.00
B T e I L 3m long x 13mm wide. 0/Na. VP 30 £1.50
ANTENNA COUPLER 5 long x 1o wde /NG, VP 91 £200
Transceiver/car radio anten- . ! i
na coupler. With co-axial BATTERY TESTER
cables. One co-axial ter- Tests ab rffes of battery including
minates in antenna plug standard, NICAD, Alkakne etc. Takes
and the other in PL259 plug. all standard swes ncluding 6V lan-
Dims: 67 x 46 x 30mm. =g tern barteries and watch/hearing
O/No. VP 117 ad cels Also lests fuses and
£200 Jamps by means of internal SV
! L (PP battery. Can also be used
e to recharge NICAD battenes
TAPE RECORDER SWITCH < by means of external 312Vdc
Unit to control motor of tape recorder. 18m cord and pawer supply {not ncluded}
2.5mm plug attached. On/Off switch. Dims: 55 x 20 x JlFul instructions provded  Dims: 185 x 103 x 3mm
£1.00 0/No. VP 101 £7.00 {approx |
- FM MONITOR
Bt monitor for 2 metre bard Ail
metal Attached earphone. PL259/ OUR GREAT NEW 1984 CATALOGUE
S0239 connectors. 144MHZ. 10W
maximumn, Dims: (Bodyl 55 x 30 | P
% 23mm
0/No VP 120
DUMMY LOAD
50 ohms 30W.
UHF coaxial plu<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>