


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 yourself?
QUALITY
Every print is checked at every stage of
processing to 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 ar no 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.
FREE FILM

When you order a replacement film, we
send you a second film free.

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.

Practical Electronics
Colour Print Service

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 Disc
4"x53/4" 4"x51/8" 4"x4" 4"x5%ﬂ
Standard prints Print size (approx.)

31/2N x5" 31/2N X4I/2N 31/2" K3l/2" N/A
NO MONEY—NO STAMP

Just send any good make of colour print
film, including disc film, inside the

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

® Rush me
of 126/24 at £1.20 each together with
one FREE film for each film ordered.

Freepost envelope enclosed with this

USE THIS LABEL IF YOU HAVE NO ENVELDPZ, OR PASS IT TO A FRIEND. IT IS USED TO SEND YOUR PRINTS.

(Please tick box).

Superprint size O
Standard size O

of 35/24 of 110/24

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

Name.
Address

issue. Or fill 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.

FREE COLOURPRINT FILM OFFER
For every 110, 126, 135 (all 24 exp,
ASA100) film you order from this
Colour Print Service at our specially
reduced price of £1.20, you receive in
addition a FREE high-quality
Colourprint film specially packed by
one of the world’s leading manufacturers.
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.
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BFR9A 10 2N914/5 32
WATFORD ELECTRONICS TRANSISTORS R iRgE e a0
BFX84 35 2N930 20
33, CARDIFF ROAD, WATFORD, HERTS WD1 8ED, ENGLAND o e e o | 25 ATy
Tel. Watford (0923) 40588. Telex: 8956095 WAELEC gono el o ogae s ieRes 30 2N1307/8 70
ORDERS NORMALLY DESPATCHED BY RETURN OF POST AC188 35 | BCas1 34 | BFYS3 35
AD142 120 | BC477/8 40 | BFYSS 35
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. SEND CASHM, P.0.s OR CHEQUE| AD149 79 | BC516/7 40 | BFYS6 3s
WITH ORDER. GOVERNMENT AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED | AD161/2 42 | BC547/8 12 | BFY&4 40
{ACCESS ORDERS BY TELEPHONE 0923-50234). TRADE AND EXPORT INQUIRY WELCOME. P & P| AF118 95 | BC549C 15 | BFY% 80
ADD 70p TO ALL CASH ORDERS. OVERSEAS POSTAGE AT COST. PRICES SUBJECT TO CHANGE. | AF139 40 | BC556/7 15 | BRY39 50
Enport orders no VAT. U.K. customers please add 15% VAT to total cost incl. pl.p. 33?)?/8 ?; 323381//32 ;g ESXN 2(5’ 2:6:!72/3 125
VAT We stock thousands more items it pays to visit us. We are situated behind Watford C10: 25C1306 100
Foothell Ground. Open Monday to Saturday, 9.00am 1o 6.00pm. Ample FREE Cer parking.| ocioie 14 [ BCY70 18 | BS¥26 35 25C1307 150
ootba round. Open Monday to Saturday, 9.00am .00pm. [ parking.| gc1088 14 BCY?1/2 20 BSY95 35 25C1449 o5
POLYESTER RADIAL LEAD CAPACITORS: 250V 10r, 200, 150, 220, 270 Bp: 330, 47n. 68n, 1000 8p; 1500 | BC1og. 13 | Devre 25| Bujos 3¢ FFALIE
220 10p; 330n. 470n 15p; 680n 19p; 1u 23p; 1ub 40p; 242 46p. BC109B 13 | BD13122 6s | BU206 200 3eC1923 P
ELECTROLYTIC CAPACITORS (Vaues in uf) S00V: 104F 52p; 47 78p: 63V:047.10,15,22.33 8: 47 Doneec 3 eonas el snzE, 200 25C1945 225
9p; 10 10p; 15,22 12p; 33 15p; 47 12p; 68 16p; 100 19p; 220 26p; 1000 70p; 2200 9! 68 2 BC117/8 25 | BD136/7 40 | MJE340 54 25C1953 90
X 25C1957 90
17p: 220 23p; 40V: 68 15 29p.33|2p 330 470 32p: 1000 46p; 2200 90p; 25 BC140 38 | eo13se 0 | MUEIT 100
Lo 000 aZri 220 Top: d0s22e: 470 25p: 1000 1000/34p: 1500192p: 2200 50p: 2900 Tebe 4100['gcrazs 387§ sDra0  .ap,| (MIE2 29 2R ey
92p; p: 9p; 125 12p; 220 13p; 330 1sp.4 0 20p; 680 34p; 1000 27p; 1500 31p;
228 6. 515 755 Pl Do blean (e sl wen 3 e 4
TAG-END TYPE: 64V: 4700 245p; 3300 198p: 2200 | POTENTIOMETERS: Carbon Track, BC14BC 10 | BD434 70 | MPF103/4 30 | Tis9o 30 | 2n3710 10 | 2sC2091 8%
139p; SOV: 3300 154p; 2200 lwn 40V: 4700 160p; 25V: | 025W Log & Linear Values. BC149 12 | BD695A 150 | MPF105 30 | TIS91/93 32 | 2N3771 179 | 25C2166 165
4700 98p; 10,000 320p; 15,000 50011, 1K & 2K (LIN ONLY] Single 359 gggﬂs& :1“5; g?G%A 150 mgﬁ :;g VK1010 99 | 2N3772 195 | 25C2314 88
5K(M2MQ single gang 3sp| BCIS3e 30 ns a5 MesPoei2 VNIOKM 70 | 2N3773 210 ) 25C2335 200
TANTALUM BEAD CAPACITORS: 5K{)-2M{) single gang D/P switch 95p .2.9 g A M”SM,‘, Q| yNacar - 35 | 2N3819 38 | 25C2465 128
35V: 014,022 033 15p 047,068 10,1516p 22,3318p 47, | 5k-2MA1 dual gang stereo BC1 1 | BF167 35 PS. 32 | VN66AF 110 | 2N3820 60 | 25C2547 40
6822p 1028p 16V:22,33 16p 47,68, 1018p 15 36p 22 BCI67A 14 | BF173 35 | MPSASS 30 | VNSBAF 120 | 2N3822/3 60 | 25C2612 200
35 To0Feqlp 100 95p 220 100p 10V: 15,22 260 33 ¢7 | sLipER POTENTIOMETERS BCIesc 12 | Briza 38| MPSATO 80 | Yrxiom |13 | Nieove 19| e oo
50p 100 75¢p. ngsw Iognagq linear values 60mm track | gC171/2 12 | BF179 40 | MPSUO2 58 | ZTX109 12 | 2N3906/5 15 | 25K288 228
SILVER MICA (pf) SIEMENS mulitiayer mint {H500K0 Single gang 80p ggmm :: BF194/5 12 msggg gg zgm 28 | 2N4037 60 | 25483 228
2,33.47,68 82,10,12, 18, capac BF198/9 18 S 4 13| 2N4058 15| 25)85  22%
22,27, 33,39, 47. 50, 56, 68. 75, Y Vi 106, 202, 3n3, 4n7, | PRESET POTENTIOMETERS BC179/81 20 | BF200 30 | MPSUS2 65 | ZTX301/2 16 | 2N4061/2 18 | 3N128 118
i 6n8. Bn2. 10, 18n. 22n Tp: 0 1W S0{}2 2M Mini Vert, & Horz.  8p| BC181 30 | BF224 40 | MPSUSS 60 | 2TX303 25 | 2Na264 30 | 3N140 115
82, 85, 100, 120, 150, 180 15p. . 15n, 22n 7p; 18n,
27n, 33n. 47n Bp: 39n, S6n. 0 25W 220{} M7 Vert & Horiz 12p| BC182/3 10 | BF244A 2B | MPSUS6 60 | ZTX304 17 | 2N4286 25 | 40251 150
220, 250, 270, 330, 360, 390 , 33n. @i 39n, 56n, 68n oc2 170
s 0 ooy it 21 | o oot 17 s o |amE D3| oom,, o) fhonm ) awm o e
1000, 1200, 1800 30p oach | 100V: 1007 120n. 10p; 150n | RESISTORS Mi-atab, Minioturs, 5% | BCla3 10 BF7see 50 | OCav/a2 75 | ZTXS02/3 18 | aNa4Z? B0 | sosevez 30
g3, 471 60p each | 11p; 220n 13p; 3300 18p; 470n | Carbon BC184L 10 | BF257/8 32 | OC70 40 | 704 - 25 | Nasse 78 | soaem X e
R e 2 2500 ] B AL Yol 199 100+ ) gcigerr 28 | BE2se 40 [ OC2 50| Znsar 25| o1 30| aoare 0
25W 20124 M7 4 3 1
CERAMIC Capacitors: SOV POLYSTYRENE Caps: | 05w 2mamy £z 3 16| 200 18 O  S0f 80270 30| s 3ol Ame 23|k 30
Range 1pF 10 6800pF dp; |OnF 10pF to 1nF 8p | 1w E12 6p 4p | gcn3g 12 | Bragass a0 | OCB1/82 50 | 2N697 23| Newo 48 | 4 o5
SRS 37 NEL SeHNOIRE/SOY, 2p. _ 1051(0/12nF 10p | 1% Metal Film 61131M €24 8p  6p | gC214 10 | BFssars 30| OCEB4 70| 2Ness 40 | oN191 78 | 40ces 130
BC214L 12 | BFR39/40 25 | TIP29A 32 | 2N699 48 | 2N5194 80 23233 }}8
RESISTORS S.LL Package: 7 Commoned, 10011, 68012, 1K, 2K2, 4K7, 10K, 47K. 100K 24p.
B BC237/8 18 | BFR41/79 28 | TIP29C 38 | 2N706A 25 | 2N 24 | 40673 70
B Commoned: (9 pins} 15011, 1801}, 2704}, 33051, 1K. 2K2, 4K7, 6KB, 10K, 22K. 47K, 100K 26p L A e ) e | el T I e
s 55668 225] ZNa19CE 180 TMS9929 745283 00 25|70197  so[LS91 60 [LS327 290 |445 110 4532 65
AB3209 425] ZNA23E 130 TMS3980 745287 225 25]74198 110|LS92 35 |LS347 85 4046 80 |4534 a00
SAB3210  325] ZN422E 130 745288 210 35174193 110|LS33 35 [LS348 125 (4047 60 |4536 275
485 ZN4a25€E-8 345 745289 200 3574221 90 tggg :g tgaasz 85 4048 55 [4538 80
895 745299 540 3574246 120 53 65 |4049 38 (4539 90
£14 745301 350 35174247 120{LS107 40 |LS356 180 [4050 35 | 4541 95,
350 280CPU 25 298| 745365 280 60 |74248 178|LS103 40 [LSIE3 175 [4051 as | 4543 70
747C 14 pin ZBOACPU4AM 375{ 745373 400 4074249 120|LS112 40 [1S365 45 4052 60 (4544 150
748C 8 pin ZBOACTC  335| 745374 365 5574251  55[LS113 35 [1S366 45 |40s3 80 |4549 400
753 8 pin %ngﬁT E;; ;:gz;g ggo 12074259 150 g:;; :g ng 45 (4054 85 | 4553 245
5 10074266 50 LSI6B 45 14055 85 |4554 180
ZBOADART  820| 745471 620 85 (74273 170|1S123 120 |LS373 180 [4056 85 | 4555 35
ZBOADMA 928 74276 120|15124 150118374 180 14057  £10 | 4556 55
Z80DMA 795 74278 120fLS125 45 |LS375 50 la059 435 [4557 250
280P10 74203 4as[LS126 45 [1S377 120 |4060 88 [4558 120
ZBOAP10 74283  65|LS132 40 ]LS378 85 {4061 £6|4559 39§
Z80S10-1 74284 220(LS133 40 |LS379 106 (4062 9954560 160
Z80AS10 748573 74285 180{LS135 28 {LS384 476 |4063 86 (4561 104
-3-89 280AS10-2 74290 120|LS136 30 (LS385 180 |4066 48 | 4562 350
AY.5-1317A Z8002CPU 74293 75|LS138 80 |LS386 50 (4067 245 |as66 185
CA3011 74297 900{15133 60 |L 80 |4068 284568 250
CA3012 75107/8/9 95 74298 100|LS145 80 [LS393 120 |4069 25 | 4569 175
75110 90 74351  120[LS147 120 |LS395 85 |4070 28 | 4572 as
75114 00 74365  60/LS148 100 [1S39 300 [4071 25 430 255
75121 25 (as81 128
26 | 4582 99
25 (4583 100
9364AP 68 | 4584 a8
9602 25 | 4585 70
AM26LS31C 254599 188
AM26LS32A 25 | 40097 a5
AM261533 25 | 40098 42
AY-3-1015 60 {40100 218
AY-5-1013 60 40101 130
AY-5-1350 128 (40102 140
i 37 (40103 412
70140104 120
9% 140105 220
100 {40106 38
611?L-120ns 27540107 38
6112-100n I 8040108 198
6167-6 LS 7540109 100
6264L 15 LS 95140110 178
LS 9940114 240
6502 CPU LS 99 (40161 194
6502A L 99140163 50
6503 L 9940174 45
6504 ( 105(40175 50
6505 LS 105140181 220
6520 LS 85040192 785
6522 VIA L 85040193 95
6530 RRIOT L 72540194 90
L 75040195 80
LS 805 | 40244 195
L 59040245 195
L 28040257 198
L 77040373 240
LS 770 40374 248
L 850
L 999
i 350
L 395 [waten vne
L 38| — =
L 60
L 40
L 99| JUST
LS257 454022 67 (4505 385 PHONE
LS258  40(4023 304506 100| YOUR
LS269 1204024 50 |4507 45| ORDER
LS260 354025 224508 130 | THROUGH,
LS261 150 [4026 90 |4510 65 | WE DO THE
L5266 304027 48 |4s11 55|  REST.
1S273 1204028 as |a512 58 | 0923 50234,
1S275 B8O |4029 604513 150
LS279 454030 354514 118
RO-3-2513L LS280 175]4031 1304515 128
RO 3-2513U LS283 454032 704516 85
SFF96364E Ls290 as5|4033  130)4517 275 fl|l @l
AT Twenies (S Gslics 'polare 32
UPC 1156l MS271 |
UPC1181 81L595/96 TMS4047 LS294 99914036 275 |4520 53
UPC1182 gn.?srse }MSMG:IS tzzgg ;g ﬁg; 1;: :553; :;:
12 MS4416-2
8131 IMS4500 LS299 160(4039 2804526 80
8154 TMS4532-3 1S320 180 [4040 60 |4527 85
8155 TAIS35100 3 185 (4041 574528 50
8156 LS324 1504042 5014529 180
8202 LS325 150]4043 424530 90
8212 748281 326 _290]4044 5014531 130




SPEAKERS
80, 03W, 2°; 2257, 25" OPTO 08" LCD VOLTAGE REGULATORS gg‘u(ns Lo'nlr Wire
a- 8op LEDS price includes Clips | pyspLAYS TA220 Plastic Casing 8 RECHEFINIBD
03W, 25” 401); 6492 or TIL209 Red 3mm 103/ Gan a9s +ve e 8 25p
800} gop [ 211 Green3mm  3a|glad 3351 ov 7805 asp 705 asp L ey e X
TI212 Yellow 185g0: a2y 712 4sp 912 sop | 2P0 & =
DIODES BRIDGE TIL220 -7 Red 122’9 15V 7815  4sp 7915  4aSp 8 pin 16p  52p PG RAD E
AAIY 15| RECTIFIERS [ 02" Yel Grn. Amber 14| gpxos 250 ;% g;i a8 7918 a5p 2 e gg gg:
. Rectangular LEDs with [
AATS 20 (plastccase) | LTSRN Y as|EEN21 320 Jo0ma 192 Prasic Casing 24 pin 2ss 700 jUpgrade your 16K Spectrum to full
BA10 15| iastoov 20| feqanol Stackable | iLo7a pasfigy - S (39v. 790 SgR ot 2% 5% J48K with our RAM Upgrade Kit. Very
13 0
saxis 20| waoov 28| YOS o pec  yeL74 L 220| gy 882 3op simple to fit. Fitting instructions
BY126 12| 2a/50v. 30| 02 Flashing LED Red 86 |iccioror - a3s| 12V 78L12 30p 79112 50p | ZiF DIL SOCKET supplied
BY127 14| 2a200v a0 | 92 Bi colour LEDs i Jo0| 1%V 78L15  30p  79L35 50p | 24 way 565p .
gbgaa zzg 2400V 48 “sf;’é?/’&“éﬁow ,‘;3 oCcP71 120/ 1CL7660 248 LM317K 250 igwav 750p
g, il wmer S,  Solown  mimewms gmlen s | 245 | 10C CONNECTORS S ik e
0A70 12| sa/600v 1 g;s”ﬁ'ee;"’e"f’w 85 |4n33 135| 78HG +5 to LM337T 175 DIL PLUGS (Weaders) PCB Male  Female  Female
0A79 15| 10a/200v 215 | P2 Red High Bright 59 | pin diode 720 +24v 5A 599 LM723 30 | Pins Solder  IDC with latch Header  Card Edge
OA81 20| 10A/600V 298 v'gl tight Green or Schmitt 79HG -2.25V to TBAG25B 75 14 38p asp 2 rows Strt.  Angle Socket Connector
0A85 15| 25a7500v 240 | Yellow 65| Roceiver  715| -24v 5A 685 RC4194 375 | 16 a2 100 Pins  Pins
0A0 8| 25A/600v 396 | LD271 Infra Red {emit) 46 LM309K RC4195 160 [ P 10 way 90p 99p B8Sp 1209
OA91 8| Bvies  se | Th32infe Rod lema) 2 o 09 129) = 1oen 3308 | isway 130p 150p 110p 195p
0A95 8| vmig 50 Sl 20 way 145p 166p 125p 240p
TIL78 {detect: 55 | SWITCH 40 195p 218p
oA 1 no e g meave SWITCHES BooN CABLE Lva 0w 2o tew  aon
; 4
mg:g ‘; Ranl;"g‘fm Slotted similar | SLIDE 250V TOGGLE 24 250V | G“"‘" P ',°°" s e :gg: 3335 ;£S 33{,’
1N401/2 5| 33vaoomw | 7 Segment Displays L 3 M b e ™ 155 265
N4OO. sach TIL32Y 5" C A 40 C.
N oons Range '3’\,3 o | Ti322 5 cm 128 :;;:x";o’i‘gg 1A DP on/onfon 40 4 poleonoff 54| 16 ;'r,"; ‘;8: EONNECTORS aLt s
1N4006/ 7 7( 33v 1w DL704 3" C.Cth 125 | g4x2ix2r 103 26 40p 65p Goid flashed contacts Stt.  Angle Sm.
1N4148 4 18p each | DL707 3 CAnod 1251 424x25 120 | PUSH BUTTON SUB-MIN 34 60p 8sp DIN 41617 31 way 170p — -
1N5401 15 FND357 or 500 130 | £4xZ 105 | Spring lcaded TOGGLE 2 amp a0 70p 90p DIN 41612 2x32 way 275p 320p 220p
IN5404 18 S CERoCAY 190 | S0 90 | Latehing or SF changeover - 83| a 100p  135p DIN 41512 2-3x32 way  296p 340p 240p
1N5406 17 | varicars =1 3" Red or Green 150 | g 9001 130 Biora s TEA SPST on oft €8 DIN 416123x32 way  360p 385p 260p
NS08 19| MyAM2  1es | Bargraph 10seg Red 275 | SX4.1 g | SPOT clover 150 ShoT /of ol e
1544 9| Bato; 30 | Bergraph NSM3gta 500 | gxax2F 120 | DPOT fover 200 SPDT Biased  1¢5 | ‘D' CONNECTORS: TRANSFORMERS {mains Prim. 220-240V)
18921 allsgos. 2o e 2o, DPDT Btags 8O |ping e 15 28 37 |3:0-3V. 606V 100mA: 3-0-9V 75m
6A/100v 40 | BB10G 40 | FERRIC CHLORIDE oxaxs 150 | MINIATURE DPDY C/OFF &8 way way way way |12012V 75mA; 150-15V 75mA
BA/A00V 5 DPDT on/on/on 185 6VA: 2x6V- 5A° 2x9V-9A; 2x12V-03A;
0
CALZIB U Tx5x3 | J504] Noo Locking DPOT Biased 145 |MALE 2x15V. 254
6A/800V 65 195p + 50p p&p ?:::g('g ;:3 ;gﬁ:: :;)'el;‘klke ;g: 4-pole 2 way 220 iold‘er ng ;109 16Cp 240p] 12VA: 2x4V5-1-3A; 2x6V-1-2A; 2x12V-5A;
TRIACS ngle  150p 210p 250p 355p|2x15V-4A 345p (35p p&
3://100\, 48 | DALO ETCH RESIST :g:;:g_’ 533 Swait  170p 160p 22Gp 310p|24VA: 6V-154 6V-1 54; OV.1.2A 9V 1’2(, LEW
SCR's 3A/400V 56 | pop oy i ROTARY: (Adjustable Stop Type) 12V-1A 12V-1A; 15-8A 15- 8A; 20V-6A
Thythsor ey 88 eniplus spatetip  TOORY 12x8%3; 298 ¥\l o e o ayis2n/2ite By 3 pale/ ;5,":3"51059 160 2000 3380|200 0A o an: 2nav.2sa, 2, SEBID pSE)
0BAT00V. 32 | IV 69 | COPPER CLAD BOARDS 2llo tway, &'pSlefallo Siway 480 |Kngle 165p 215p 290p 230p |1 oA 322001 2A: 2250 2R, SsN OBA.
SA/300V 381 ieaov 115 | Fibre Single- Double- SRBP Strat  175p 300p 30Cp 420p 520p (60p p&p)
SA/M00V. a0 [oaN00v 78 | Glass  sided sided 9585 | ROTARY: Mains 250V AC, 4 Amy  64p 100VA: 2X12V4A; 2X15V-3A. 2x20V.55A;
ooy oo | 12ava00v 82 oo e 12%, 110p COVERS 80p  75p  78p  90p |7 x30v.1 5A; 240V-1-25A; 2X50V-1A d
12A/800V X P P
?mogv % ‘GN%V :33 VEROBOARDS 01 DIP SWITCHES: (SPST) 4 way 65p; 1DC 25 way Plg. 385p. Skt 450p iaea
1247400V 95 | 16A/400V 108 Clad Plain VQ' Board 180 | &.vay 80n: 8 way 87p; 10 way 100p; JUMPER LEADS Ribbon Cable Assembly
12A/800V 188 ;eA/aoov 220 | 5,3 95 DIP Boord 398 (SPDT) 4 ~vay 190p. gu. Plug (;ceadeysb
5A/400V 185 - ; ingle Ended Lead. 24" long
ohre 50| aveoov zes |35 119 = Verostp 144 EDGE CONNECTORS |Length  14pin  16pin 24 pin 40 pin
C106D 38 | 254/1000v 3ixs* 125 95p PROTO-DECS AMPHENOL PLUGS s 1 2¢4° 145p  165p  240p  325p
Ticaa 24 0 | 3ix17- 420 2756 Veroblock a0 IDC  Soider [ Sockets | 2x1E way  210p Double Ended Leads
TIC885 29 | 30A/400V 825 | 43, 98- 590 p «Onc 395 24 way IEEE 475p 470p 2%22 way 215p 6" 185p 205p 300p 465p
Tica7 35| T280C0 128 | by of 100 pins _55p Eurobreadboard 590 | 36 wav Ceniranix 6500 25 é%;' AN [E5s AL <L I e Bee e uw ax
2NS064 38 Spot Face Cutter 150p Bimboard 1 895 | 24 way Female P o ey, 4 4 o B 7 2
2Naaas 130 Pin Insertion Tool 185p Superstrip $S2  £13 ey 122 P s £ 29e  2pop. 3% BSe
SOLDERCON 3 B .
ORe PINS | VERO WIRING PEN and Spool 350 | ASTEC UHE MODULATORS Txarway 380 | Mo degn g adpin
ST? 25 lH)U 75p | Spare Wire {Spool) 75p; Corbs 6p ea. | 6MHz Standard 325p 2x43 way &50p end 160p 200p 260p 300p
500 370p | Wire Wrapping Stakes 100 250p | 8MHz Wideband 450p 2x7% way 650p 2 ends 290p 370p 480p 525p
BROTHER HR-15 CRYSTALS
COMPUTER CORNER DAISEY-WHEEL R 100 BBC MICROCOMPUTER
PRINTER/ 383 | Model A £299; M i
, , odel B incl. VAT). W
® SEIKOSHA GP1 00A — Unihammer Printer, nor-| An exceptionally high quality 3205:: :21% full range of B'BC Mi?:ro g:,?;,é,aﬁs HaT,Lwaf:(gc'ég}ﬁ
mal & double width characters, dot resolution| Daisy Wheel printer at the price }“&;gM g;g ware like, Disc Drives {Top quality Cumana & Mitsubi-
graghnx 10" Tractor feed, parallel |nterface£stan- of a Do( matrix printer. 18CPS; | 1.28muz 392 | shi), Diskettes, Printers, Printer Paper, Interface Cable,
ard. 144/ Bi-directional, has 3K of Buffer; | 15w 420| Dust Covers, Cassette Recorder & Cassettes, Monitors,
® SEROSHA GF 256X Printor bt rs]:isr.)df:(r: b:ﬁi'n:ac','a',“’ g C‘:{" 'angael 18MMz 515 Conr‘\sec(orr]s {Ready made Cables, Plugs & Sockets), Plot-
] . mov W, Proportional] 1s43m 250 | ter (Graphic Tablet) EPROM Programmer, Lightpen Kit,
® EPSON FX80 PRINTER 160 CPS, 11x9 matrix,| spacing; underlining; Bold print| 29V 225| Joysticks, Sideways ROM Board, EPROM Eraser,
proportional spacing, superscript, subscript, dot| and Shadow print. Prints in tWo| 2 smrg 225 | Machinecode ROM, The highly sophisticated Watford's
addressdable gzraphlcs, N(;_rmal, Italic & Elite char-| colours; Super and subscript fa- 2 S6z0M 220| 16K BEEB DFS, WORDWISE, BEEBCALC, Software (Edu-
acters. Up to 256 user definable characters. Down| cility. impact control facility to} 55500, a4 | cational Application & Games), BOOKS, etc. etc. Please
loadable character set. Condensed and double| vary pressure on paper for mak- | 3 sscam 300 | send SAE for our descriptive leaflet.
width printing. 4 user define margin positions. | ing carbon copies. Has Centron- jgg';*gH ;50
Tractor and Friction feed. 10" maximum width, Bi-| ics parallel or RS-232 interface. | 4 fasoa 209
directional, logic seeking. Centronix Interface| Connects directly to BBC Micro.|443319m 100
9 g , y dasEiom 100 DISC DRIVES FOR BBC MICRO
standard. £345| A ribbon cassette plus a sepa-| s gomm, 200
: : - = .
® EPSON RX80 PRINTER £235 | rate red ribbon. Optional extras: gomm: 180 ® £S100 — TEAC Cased with own Power Sup-
Single Sheet Feeder takes up to| 58Stz 300 ply, S/S, 40 track, 5}”, 100K £145
©® EPSON RX80 FT PRINTER £259| 150 A4 sheets; & Keyboard that | gomm, 130 | @ i i
pl e — - ' transforms HR15 into a sophisti- | 6 144MH: 150 ::.:DZOO — TEAC Twin Cased with own PSU,
oot fnch medium resolution C0 g | c2ted electronics typewriter. At-| 3550 150 /S, 40 track, 53", 200K £275
o . Al ished (e c0% |7isme 50| @ C£S200 — TEAC Single Cased with own PSU,
® ZENITH 12" Hi-RES, Green Monitor 40/80 SP e c:r;yas (Carr. £7)[20urz 150 5/S, 8GC track, 53", 200K £210
column select switch, value for money. £75 nly aff. 808353M 395 . . )
) ) 8s6rzatm 220 [ @ ICD400 — TEAC Twin Cased with own PSU,
® MICROVITEC 14" colour monitor. RGB input. Sobus 200 S/S, 80 k 51 400K £365
; 9375MH: 350 , 80 track, 5}”, 40
Lead incl. £195 iBBC SPEECH SYNTHESIZER f1oomu: 175 e 1 . .
. . I Uni Iy £44 J1osviz 250 | @ MITSUBISHI 5)” Stlim line Disc Drives double
® MICROVITE 4 Hi- 4 M nit only £
C 1451 Hires 1 onitor incl. 10-7MHz 150 & P i
Lead £319 1024Mbz 200 sided, double density, track density 96 TPi,
o R AR a R £ iy BC EPROM PROGRAM!\&E!F; 1zomi: 175 | track to track access time 3msec.
. Erases up to s in - :
15-30 min. £33 [egc 13 ROM SOCKET }jg;gg:ﬂ”‘ 132|® SINGLE MITSUBISHI Slim line — Cased with
-, 1765MHz 250 own PSU, DS/DD, 1 Megabytes (400K with
® Spare ‘UV lamp bulbs £9 JBoard £33 |i50mH: 240 8BC) £259
16 0MHz 220
® 4 x 4 matrix keypad (reed switch assembly) £4 JBEEBFONT ROM £39 | 180mH; 180 . . .
b | il lBev 125 |® TWIN MITSUBISHI Slim line — Cased with
°® E;z ccc)MPu‘rER Grade BASF Cassene:om EEBMON ROM £19 [ia0emhz - 15g own PSU, DS/DD, 2 Megabytes (800K with
ibrary Cases 4
o o1 Wgy o told 1000 <h £: BC DISASSEMBLER ROM [~ 172|  3BC) £425
(158;) an Tordipaper shezts} £16 zcemiz: 150 | @ Single Drive Cable for BBC Micro £7
N PSON DUMP ROM £16 |27 125MHz - 295 i i i
® Teleprinter Roll (no VAT) £3.50 zaEm 190 ® Twin Drive Cable for BBC Micro £10
MANY MORE PRINTERS, MONITORS, INTERFACES, [DISC-DATA Database  esseom 240 Many more types available.
AVAILABLE. CALL IN AT OUR SHOP FOR DEMON- 5 5VBHz 400 P d SAE f detailed leafl
STRATION OR WRITE_ IN FOR OUR DESCRIPTIVE ooz Z9s ea,s\f Bseg o °lt" e‘ab ed leaflet.
ANTEX Soldering irons .B. Carriage is extra on drives.
EAFLET. ) ) C1sw 510p Spare bits  8sp [[498MHz 225 g
(P&P on some of the above items is extra) g?;x’ S39P Elements  230p
Call in at our shop for demonstration of any of the |xsasw 530.: iron stand  175p WA FORD ELEC I R N|
above items. Be satisfied before you buy. Heat Shunt  30p

Tel. (0923} 40588

Telex. 8956095




Heathkit - IT’S A PLEASURE 70 BUILD

Bring the enjoyment back into your hobby
with a kit from Heathkit. The beautifully
illustrated documentation and step-by-
step instructions make building a Heathkit
a relaxing, absorbing pleasure! Choose
from their huge range of fascinating kits
and self-instruction electronics and
computing courses.

The Heathkit range includes the ultimate

in amateur radio Kits, computerised ﬁ

weather stations, a highly soph-

isticated robot, a 16-bit comp- = ' 5
uter kit and a range of g m——
home (or classroom)
learning courses. These
state-of-the-art courses
have easy-to-under-
stand texts and
illustrations,
divided into sect-
ions so that you can
progress at your
own pace, whilst
the hands-on exper-
iments ensure long-
term retention of the
material covered.

You’'ll be proud to say,
“I built it myselfl”

You'll find Heathkits available for Amateur Radio
Gear ® Car Test Equipment ® Kits For The Home
e Self-Instruction Courses ® Computer Kits ® Test
Instrument Kits @ Kits For Weather Measurements.

All the most popular kits and educational products
are fully detailed in the 1984 Maplin catalogue (see
outside back cover of this magazine for details) or
for the full list of Heathkit products send 50p for
. the Heathkit International Catalogue
complete with a UK price list of all

All Heathkit products available in
the UK from:

Maplin Electronic
Supplies Ltd.

P.O. Box 3, Rayleigh,
Essex, SS6 8LR.

Tel: (0702) 552911.

(For shop addresses see back cover.)

the world's fastest growth industry...

Our new style course will enable anyone to have a real
understanding of electronics by a modern, practical
and visual method. No previous knowledge is required,
no maths, and an absolute minimum of theory.
You learn by ‘the practical way in easy steps, mastering
all the essentials of your hobby or to start, or further,
a career in electronics or as a self-employed servicing
engineer. All the training can be carried out in the comfon
of your own home and at your own pace.
A tutor is available to whom you can
write personally at any time, for advice
or help during your work. A Certificate
is given at the end of every course,

You will do the follcwing

@ Build a modern oscilloscope

@ Recognise and hadie current electronic
components

® Read, draw and understand circuit diagrams

® Carry out 40 experiments on basic
.electronic circuits used in modern
equipment using the oscilloscope

@ Build and use digital electronic circuizs
and current solid state ‘chips’

@ Learn how to tes: and service every tvpe
of electronic device used in industry and
commerce today. Servicing of radio, ~.V.,
Hi-Fi, VCR and microprocessor/comguter
equipment.

Please send your brochure without any obligation to

FREE! ..«

COLOUR ADDRESS
BROCHURE -
I Post now to: PE/6/842

British National Radioé Electranics School Reading Berks RG1 1BR,

BLOCK CAPS PLEASE

am Interested In

COURSE IN ELECTRONICS
as described above

RADIO AMATEUR LICENCE

MICROPROCESSORS I
OTHER SUBJECTS
please state below I

OR TELEPHONE US I
0734 51516 OR
TELEX 22758
{24 HR SERVICE)
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HOME LIGHTING KITS

conlamn all nsceasary compon
uchions 8 ere designed 10 replace
wall switch snd control up 18 300w of hghting

TDR300K Remote Control £14.95

e
MK Tansmitter tor sbove £4.50
TDI00K 5
T$300K
TOEMX

Touehdimmer £7.
Touchawiten £7.75

Extension kit for 2-way
swiiching for TD 300k £2.50

Rotary Controlied €395

Dimmer

LD300K

MINI KITS

MKY ELECTRONIC THERMOSTAT
Uses LM3911 1C 1o sense temperatura
180°C max) and triac 10 switch heater
1TKW), Mains powered a0
MK2 SOLID STATE RELAY

Switches 240V ac molors, Isghty,
heaters from logic/computer cucuit
Zero vollage switching, 0pio-isolates
Suppled without trac e
MR4 PROPORTIONAL
TEMPERATURE CONTROLLER
Uses “burst fire” lechrique 10 mam
12in temperature to within 0.5°C. Ideat
tor photography, nCubaiors, wine
mahing. etc Man. oad IXW (240v
ac). Temp. tange up 10 30°C £6.%0
MKS MAINS TIMER

Mains powered hmer enabhng 8 load
up 10 KW 31 240V ac 10 be switched
on {of off) fos & varadie ume trom 20
mios 10 35 s Longer o shorter
perods  poswible  with  minor
component changes. €6 50
MK 1S DUAL LATCHED SOLID
STATE RELAY

Comprises wo MK2s with ich circun
enabling the MK12 lit 10 conirol two
mains  loads  ndependently  Two

MICROPROCESSOR

CONTROLLED
TIMER

Now you can run your
central heaung, highting,
h-fi system and lots more
with just one program
mable thmer. At  your
selection it is designed 10
control tour mains cutputs

switching

MULTI-PURPOSE

8-381 1imas over a 7 day CyCle. 6.g. 10 COnIrol your
ting fincluding different switching times for
week@nds). jusT cONnect it 16 your System programme and set rt

and torget it

Tmm LED 12 howr disolay

Doy of waek, amipm and

output 818tus indic stors

4 open coliec1or outputs fou
c.

Baitery backup saves store:?

programmes end continues
time-keeping during power
taiures (Baftery not
Suppliad)

Daplay blanksng during

the clock will do the resi

NOW ONLY

£39.00

Programme veriticaton at
he touch of § button
Plastic bOx with attraciive
screan pontad front panet
15x 10 8.5cm

i Girectionsl sequence.
of sequence and fre
quency of direction change
being vansble by means of
potent.omsters and incorpor
2tat 8 master dimming controt £15.95
0LZ YCOOK
A lower COSt vers:on of the above fasturing un
direciional chennel sequence with speed
of & pre-set pot Quiputsy
SwitEned only ot mains 1er0 €708 8ing POIDTS 16
reduce radio interference 10 @ Minimum

£8.95

Optionst 0pto mput DLAY
Howing audio { heat™| « hgnt

response 60p
DL3000K
This 3 channat sound to ight ki features zer
voitage swiEhing, aUIOMANic level controt and
budt- M No connections 10 spaakes or amp
required Noknobs to admsst - tmply Connect
to mans supply and (Amos (Ww channell

Only £12.95

24 HOUR CLOCK/
APPLIANCE TIMER KIT

oulpul Inacs not  supphed See
remote conirol hits.) (%)

NE\N ! MK13 DC CONTROLLED

AUDIO AMPLIFIER

May be used with virtually any slereo

dudio  ampbher to control  bass.
volume. treble and balance temoivly
tiher using & wire hnk of Ihe MKI)
wntea ced recever A} of 10 decoder
with LEDS s aiso inchuded los remote
nout selection/dplay  (See remaote

control bt} £10.70

powaer taiure 10 conserve
battery power
1B programme ume sets.
Powerlul ‘Everv:

enabling output 10 swtch
every day bul use only one
time et

Usetul ‘steep’ function

turns on output for ond how
Dirgct switch controi
£nabling 0ulpul 10 be turned
on mmediataly or after a
specitied ime interval

20 function keypad for
programme antry

K includes 2l components
bok, assembiy and pra

DVM/ULTRA SENSITIVE
THERMOMETER KiT

This new design g based on the ICL 7126
ta lower power version of the ICL7106
chipl and 8 3% digit liqurd crystal display.
Thus dit will torm jhe basis of 8 digital
multimeter fonly s lew additional resistors and
switches ore r@quited detais suppled], ot a
sensitive dignal thermomater |- 50°C 1o +150°C)
reading 10 0.1°C. The basic kit has a sensilivity of
200mV tor a full scale reading, automatic polarity
ndication and an yitra low power requirement

gwving a 2 year typical battery hie from 8 standerd 9V

PPIwhenused 8 hours 8 day. Price £15.50 3-NOTE DOOR CHIME 6= COMPONENT PACKS

7 days & week ' 7 10 Moh
Based on the SABOE0O IC the kit is supplied swﬂu'"m renmie e

with all companents, including loudspeaker. PaCK 2 4

printed circult board, 8 pre-driflled box (95 x PACK

71 x 35mm) and full instructions. Requires D

only 8 PP3 9V battery and push-switch to PACK & ¥ 15 100 ohm 10 | Mot

complete. AN IDEAL PROJECT FOR BEGIN e T

NERS, Order as XK 102 ot esch €2 40

£5.50 25 Rea LEDs (5mm dia 1 £1.50

Switches any appliance up 10 IkW
on and off at preset times once per
day. Kit contains: AY-5-1230 IC.
0.5"' LED display, mains supply.
display drivers, switches, LEDs,
triacs, PCBs and full instructions.

CTI000KBamcKit £14.90
CT1000K with white box

156131 x 7imm) .[17.40

1Ready Built) £22.50i

16 ranges including DC voltage (200
mv-1000 v) and AC voltage DC current
{200 mA-10A) and ance (0-2 M)
NPN & PNP tranmstor gain and dwode
check. Input impedance 10M Size 1565
3imm Requres PP3 9v battery Testleads

included ONLY £29.0Q

I XK134 OPTIONAL RELAY KIT
Kit ncludes one retay. PCB 1
accommodatg up 10 3 relays, ter
minal blocks. elc. 10 lil nsde
] bor. Provides up to &
Jamp 240V AC changeove
contacrs. £3.90

Addonsi teisys £1.65 esch

10 per
uc Capacitors 105

WV El a
S per value £325
Capscaors 001 1o 1F 250V -

XK113 MW RADIO KIT
Based on ZN414 IC, kit includes PCB, wound
aetial and crystal earpiece and all componerts
ta make a sensitive miniature radio. Size: 5.5
2.7 x 2cms. Requires PP3 9V battery. IDEAL
FOR BEGINNERS. [}

REMOTE CONTROL KITS

ELECTRONIC
LOCK KIT

With hundreds
of uses in doors,
garages, car
anti - theft
devices.
electronic
equipment etc.
Only the correct
easily changed
four digit code
will open it! drive lights
Requires a 5 to 15V on and off
dc supply. Output 750mA. Fits up to a
Lngo étand?r::l cilg,;c(mc?l wall range  of
AALOmpIete Jllexc:: 40ft and numerous other
front panel) XK101 £11.50 applications like controlling
lights and TV's etc. in the
home. Ideal for aged or dis
abled persons, this coded kit
comprises of a mains powered
infra red remote control re

INFRA RED
GARAGE DOOR
C'8¥TROLLER

For opening
and closing
motorised
garage
doors plus
switching
garage and

CENTRE

This kit enables
you to control up to
16 different appli
ances by means of
coded pulses in the
mains wiring F— o
which  may be MEYY Receiver Kit Mo
decoded by special e
receivers anywhere in the house tress o 1350
The transmitter may be controlled W13 Teansmutrer Keyboard (43
manually or by the computer inter Ys15iSComtbillostusslAReiusinyy
tace enabling vour favourite micro o . B
10 make your coffee in the morn Y
ing, switchlights L.
anywhere in the > 5
house, or your MK 12 Rece.ves Kit. M
electric  blanket e T
in your bedroom
Just think of the
posstbilities
and no wiring!

e W

MKIB Transmittes Kt For use &
(L3

Electronic lock mechanism
for use with the above kit,
70150 £14.95

WE ALSO ceiver with a normally open - MK12 51010 taiched os momentaly
relay output plus two latched N sy Sbast |
STOCK A WIDE transistor outputs; battery The Kit com — PG T L A L
powered four bution trans prises a trans- WK anamter - oo q
RANGE OF mitter and an opto isolated mitter with pre I i Teso
i solid state mains switch. As ;’"“"" box :"" 7 fuconn
ELECTRONIC with all  our kits, fulf wo receivers. R 0 50
COM PON ENTS instructions are supplied. XK112 £42.00 KIS Mans Powered Transmire
XK103 £25 AE‘R!‘TIO‘HSI(\)%RECEIVERS Ml&;);«fﬂ:*— ) \ln.o u's':
SEE CATALOGUE . X £10. A EMOo Rl Koo
FOR DETAILS Extra transmitters T Bt ¢
XK105 £10.00

ece ves Operates trom 6 13V d¢ %0 80

Add 65p postage & packing + 15% VAT to
totat Overseas Customers:
Add £2.50 (Europe), £6.00 teisewhere| for g&p.
Send S.A.E. for further STOCK DETALS
Goods by return subject to availability.
9am to 5pm (Mon to Fri} I

10am to 4pm (Sat)

R ————

OPEN
No circuit is complete wjthout a calito -

ELECTRONICSm

11-13 Boston Road g:speoncens
London W7 3SJ

COMPUTER SHOWROOM
TOP HARDWARE,
LATEST SOFTWARE PERIPHERALS,
ACCESSORIES AND MUCH,
MUCH MORE!

Send SAE 9 x 6" for our FREE
YELLOW CATALOGUE. It’s packed
with a full list of our stock range all at
very competitive prices.

ALINGENORTH
10c» Tower B

B NOLSO8

a

&
e
PRICES EXCLUDE VAT

ALL

01-579 2842 TECHNICAL afTer2em
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THE ONLY
COMPUTER MAGAZINE
U’'LL EVER NEED

BIG K is the magazine with the most
for maestros of the micro. No-holds-barred reviews —
of hardware, software and other wares too numerous to mention.
Flash techniques to help ycou clean up your programming.
Type-in games listings to stimulate your imaginaticn.
And much, much more. If you haven’t got a micro
you’ll want one after reading BIG K.

THIS ISSUE: Modem Living — access the world through your micro
and telephone — Big K makes the right connections.

Win a full-sized BATTLEZONE arcade
game in Big K’s extravagant
competition.

What's all the fuss about? Big K
examines the 68000 wonderchip.
Atari 800XL review.

7 games programs for
Commodore, Vic 20, BBC,
Spectrum, ZX 81, Oric, Atari.
Atari graphics -

read Big K's special feature.
Plus — Arcade Alley,
dozens of games reviews,
expert technical
features, lots of fun

and lashings of colour.

Third amazing issue E ASH
on sale 17th May 175 63

= e

Ask your newsagent
for a copy—85p
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mcxmcruu HOUSE, HINDERCLAY ROAD, RICKINGHALL, SUFFOLK IPZ2 IHH. TEL.DISS (0379) 896751
BBC chrocompu!ers 6500 Fammil SN7S454BP 024
Model B 4826 | 6502 B2 cao | SN7SeeeN 1.08
Model B +Disc lnt 43321 | 65024 D3 467 | SN7491AN 046
NBCredit cards are nof accepted n paymentior | 6520 DI 267 | SN75492AN a6l
BBC Miciocompulers gizzm gg %l‘l; 1-unoglr:P gaa
) TLOGI 2
BBC Micro Econet ?sauzA gg ; g 'rmszgrr: g g
Full of Loy
sewgz:aumuﬂmvmhbln Installation 65024 D2 587 n‘m?g; gg
BBC Compatible Disc Drives Liagar neriool) . o
Cased drives. finished to match the BBC Micio are 6402 600 | TLOBICP 024
supphied complete wilh connecting cables, manual AY3-1015 D2 292 | TLOB2CP 041
and uhilties disc AY3.1270 650 | TLOBCN 085
All single cased dnves may beexpandedtodual | AY3 8910 D6 448 | TLOSICP 041
conhgurabon by the addition of the appropnate AY5.-3600 Dz 737 | TLOS2CP 060
uncased mechamsm e D 192 | TLOSACN L7
Disccopacity  Single Dual  Uncased | L203 ago | TLATCE 058
100K 407 16083 29195 13000 LF3%8 317 P 055
400K 40/B0TDS' 26435 47915 21500 LM30I AN 024 | TLAMCN 166
LM30BAN 073 | Tr4sCE 0%
Trad y discounts are avarlabl LMI08N 047 | TLSO7CP 1.02
BBC3 Disc Intertace 8435 mgl IN g.su %mg?g ;323
Plea d lo BBC M List. Full t 19 3
e e Al B e L LMaeN 0 | aNesikT 256
Memories Regulators LM348N 053 | DIL Spckets
214L20 DI 092 | 78105 026 | LM3%8N 0B [ Pin Tin Gold W/W
411618 D2 105 | 78LI12 026 | LMISIN 04 8 010 024 058
411620 D2 088 | 78L1S 026 | LMI25CN 131 14 012 028 077
411815 DI 375 | 7805 033 | LM74ICP 018 15 013 032 086
4164-15 D2 433 | 7812 033 | LM747CP 0481 183 016 032 1.08
416420 D2 335 | 7815 033 | LM748CI 022 20 017 041 1.23
4416-20 D2 660 0.4 | MClalp 1066 | 2 017 048 13)
4564.15 525 | 7912 046 | MCH41E Dl 066 | 24 020 063 |44
5516-25 773 | 7915 046 | MCI4S8CPL 0261 28 023 057 159
6116-3 D1 372 | LM30gK 098 [ MCl49SL 7131 40 033 093 1%
52; lS-L;’:l D2 $ 67 | LM3i7x 192 mg}%; g-g;
32-4 D2 350 | LM3ZK 458 ZIF
70845 D2 325 | IMa%K 821 |1IMCI2A28 32| BP0t oy
7716-35 DI 450 | 78HGASC g1 MEI0eR 040 1 2 Pn 635
2716-45 Dl 350 | 78HOSSC 628 | MCXaop L9 1 e, aee
27163 DI 450 | 78HI2ASC 740 | MC3s7P 1.5
2732.35 Dl 438 | 78540DM 628 | MCHMBPL 067
273245 D1 375 | 78540PC 250 [ MCM4AIAP 240 | Data sheetsare
X a2 g 2 mgﬁ%“‘ DI }453 available on items
i ! . . marked D.
2764 Z50NS BBC 535 gsscgo r‘”‘“% o0 mgg:;gg" Dl g% Prices are as follows
7/?3330 D2 24.50 | 6802 D5 261 | MCMBOP DS 647 | D1 075 DS 2.50
6803C s MCM87P DI 150 | D2 100 D& 3.00
Buffers 6809 D6 713 | MCl44ll DI 852 | D3 125 D7 4.00
811535 0gs | 8810 Dl 125 | MCl4412 1187 | D4 2.00
81159 0as | 6821 D3 131 | NESSSP 019
8iLSg7 0gs | 6840 D4 N 045 [ A tull iange of the
811598 nas | 6843L RO3-2513L DI 7.82 | {ollowing products s
8T26A (6880AP) 078 | 6843 DS 3 RO3.2513U DI 7 camed in stock and is
MR
! I I
ok om|emla 1017 | sN78150p g7z | el
4798 (6838) 07 | 68488 2 578 | SN75I4N 087
s S0 D7 43| QSN 413 |  somsceeomos
¢ nes
o C°""°',"3',so 509 D6 936 | SN75161AN 235 | & TlBipolar Mamanes
UPD002 DI des | 68B2) D3 188 | SN75162AN 33) | #9300 Senes Micros
INGSES DI 313 1 DI 180 | SN75172NG 164 | #Crystals
INGEES DI 167 D4 550 | SN75I7IN 121 | #%IDC.CardEdge &
TNAZTES DI 575 | 68B%0 D2 183 | SN75174 164 D-Type Conneciors
Bl Bmlneme Tomlamis 0 gbele
1 X #* Monochrome
gjg‘;g,{',o D% zso Family SN75183 062 | Colow Monstors
ZNG32E-10 D11088 | ZBOACPU D2 242 SN75188 A [ (HEGSKAGA)
INGIC)10 DI209 | ZB0BCPU Dy 778| SN7SI89 044 | # Eprom Programmens
440 DI4743 | ZWOACTC DI 220 SN7ASIBP oz asens
T DI 670 | 0BCTC DI 778| SNTSAszm 024 | # Custom Cable
IN448 DI 575 | Z80ADART DI 550 SN754538P 024 ] Asmemblies
N DI 235 { ZWADMA D2 695
NuL Dl4032 | ZBWAPIO DI 22
Pl Z30BPI0 DI 778
ryispals Z0SIO0 - DY 88D e e O isp 10,6199 de sgpt by bt class
AlLIB IMHs 42 | Z20A SIO0 D4 900 Tt by
AlI2A 1008MH: 3.42 | ZBOBSIO.0 D42078 | P99 o " clsss'clmzs‘cczow §00by S
Al13A 18432MH, 288 | 280S10-1 D4 850 y Secuncor
A116A 24576MH: 1.00 | Z80A SIO-1 D4 900 | Prices quoted(+ camage charges) are exclusive
A1G9A 3 G94MH: 155 2208 ISCI)O I D4&7 o VAT and are subfect to change withou! notice
A120B4MH: 085 .2 4 —
Al2ABMH: 072 [ Z20ASI02 D¢ 00| Sugniity Discountsate avalable on many
A140A 8MHz 1.00 | ze0BSiO-2 Da2e7e| P A3 9o
AL73A9 &04MH: 140 | MK3886 700 | Otficial Ordersare welcome bom Education
A182A 19 6608MHs MK3886-4 8.00 g--abh.hmm. Govemment Bodies and Public
207 ompanies
8080 Famnily Credit Accounts are available 1o others subtect
UHF Modulators | sossa D4 307 | tostatus. Paymentis due stctly nett by the 15th of
gm% 3%’3‘ %Z 8212 1.50 [ themonth
' e 12| Credit Cardsare acceptad (Access and Visa) for
Floppy Disc 822 325 l-lnp:on. and postal orders and NO SURCHARGE
Controllers 8251 A D5 260 | '»mace
1P 5333 | 8253 3xn Out of stock items will follow cutomanicatly, at ow
%{;;}P gg ﬂg 8255A D5 250 | discretion ora retund will be given if requesied
D178 D6 17.00 s
FD1735 D6 2435 ﬁ ?;ECIAL TELEPBONE NUMBER FQR FAST,
1797 D6 24.35 MEDIATE SERVICE, TELEPHONE YOUR
woiesl D212 | () ORDER TO: ( )
WD214301 D2 79 DISS 0379 898751
Prices: all prices for FREE CATALOGUE post o Midwich Computet Company Limited
exclude V-AT md Rickinghall House, Hindetclay Road, Rickinghall, Subiolk 1P22 tHK
carriage. Please add ' N I
{s]
these to your order, =
All prices correct at Adics . I
time of going to press.
o) R phone
e P N —

FREE CAREER
BOOKLET

Train for success in Electronics
Engineering, T.V. Servicing,
Electrical Engineering—or running
your own business!

ICS have helped thousands of ambitious people to
move up into higher paid, more secure jobs in the
fields of electronics, T.V., electrical engineering— now
it can be your turn. Whether you are a newcomer to
the field or already working in these industries, ICS
can provide you with the specialised training so
essential to success.

Personal Tuition and 80 Years of Success
The expert and personal guidance by fully qualified
tutors, backed by the long ICS record of success, i
the key to our outstanding performance in the
technical field. You study at the time and pace that
suits you best and in your own home.

You study the subjects you enjoy, receive a formal
Diploma, and you're ready for that better job, better

pay.

TICK THE FREE BOOKLET YOU
WANT AND POST TODAY

=1

ELECTRONICS | Tv. & AuDIO
ENGINEERING | SERVICING

A Diploma Course. recoyrused | A Diploma Course, training
by the Institute of Engineers | you n all aspects of installing,

maintaining and repairing T.V
and Audio equipment,
domestc and industnal

& Technicians as meeting all
academic standards for
apphcation as an Associate

RUNNING YOUR
OWN BUSINESS

if runming your own
electronics, T.V. servicing ot
electrical business appeals,

ELECTRICAL
ENGINEERING

A further Diploma Course
recognised by the Institute of
Engineers & Techmcians, also
covering business aspects ol
electrical contracting

irains you i the vital business
knowledge and techniques
you'll need

Name

Address

Dept V273
lns 1ggswwans Road. @ 01-622 991!
London SW8 4UJ. U

{all

|
|
|
]
|
|
|
|
|
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|
|
|
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then this Diploma Course ]
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T.V. SOUND TUNER

SERIES n BUILT AND TESTED Complete with case. £26.50 + £2.00 p&p.

In the cut-throat world of
consumer electronics, one
of the questions designers
apparently ponder over

is "Will anyone notice if
we save money by chopp-
ing this out?”" In the
domestic TV set, one of the
first casualties seems to be

the sound quality. Small speakers ; " T
andlno tonelcontrols are/dommon Also available with byilt-in headphone

and all this is really quite sad, as the amp. ONLY £32.50 + £2.00 p&p.

TV companies do their best to transmit the highest quality sound. Given this background a
compact and independent TV tuner that connects direct to your Hi-Fi is a must for quality
reproduction. The unit is mains-operated.

This TV SOUND TUNER offers full UHF coverage with 5 pre-selected tuning controls. It can
also be used in conjunction with your video recorder. Dimensions: 10%"'x7%4" ' x2%"".

E.T.). kit version of above without chassis, case and hardware. £16.20 plus £1.50 p&p.

PRACTICAL ELECTRONICS STEREO CASSETTE
RECORDER KIT &rivchse

WITH CASE
ONLY £34.50 plus £2.75 p&p.

+ NOISE REDUCTION SYSTEM. « AUTO
STOP. » TAPE COUNTER. « SWITCHABLE
E.Q. » INDEPENDENT LEVEL CONTROLS.
« TWIN V.U. METER. « WOW & FLUTTER
0.9%. + RECORD/PLAYBACK I.C. WITH
ELECTRONIC SWITCHING. « FULLY
VARIABLE RECORDING BIAS FOR
ACCURATE MATCHING OF AL TYPES.
Kit includes tape transport mechanism_ready punched and back

printed quality circuit board and all electronic parts. i £. semiconductors,

resistors, capacitors, hardware, top cover, printed scale and mains transformer.

You only supply solder & hook-up wire. Featured in April P.E. reprint 50p. Free with kit.

BSR RECORD DECKS

Auto-Changer model - takes up B
10 6 records with manual over
ride. Supplied with stereo
ceramic cartridge.

£12.95 plus £1.75p&p

3 speed, auto, set-down; with

SPECIAL OFFER! Replacement st. cassette
tape heads. £1.80 ea. Add 50p p&p 1o order.
Philips st. mag. cartridge. £3.95 + 60p p&p.
PLINTH to suit BSR Record Player Deck
{with cover}. Size 16%"'x 14%"'x 2%"". Cover
size: £14%"x 13%"'x 3%". Due 1o fragile

nature, Buyer collect only. Price: £8.95.
auto return. Fitted with viscous

STEREO TUNER KIT
damped cue, tubular aluminium Q&

SPECIAL
counter-weighted arm, fitted
with ADC magnetic head. Ideally OFFER!
suited for home or disco use. £13.95

£25.95 plus £1.75 p&p +£2.50 p&p.

Manual single play record deck
with auto return and cuelng
lever. Fitted with stereo cera-
mic cartrldge 2 speeds with 45
rpm spindle adaptor ideally
suited for home or disco.
13”x11" approx.

£14.95 pius £1.75 p&p.

125W HIGH POWER
AMP MODULES

The power amp kit is 2 module for high
power applications - disco units, guitar amplif
iers, public address systems and even high
power domestic systems. The unit is protected
against short circuiting of the load and is safe
in an open circuit condition, A large safety
margin exists by use of generously rated com-
ponents, result, a high powered rugged unit.
The PC board is back printed, etched and
ready to drill for ease of construction and the
aluminium chassis is preformed and ready to
use. Supplied with all parts, circuit diagrams
and instructlons.

Iy -
This easy to build 3 band stereo AM/FM
tuner kit is designed in conjunction with
P.E. {July '81)..For ease of construction and
alignment it incorporates three Mullard mod-
ules and an 1.C. IF System. Front scale size
10%"'x2%"" approx. Complete with diagram
and instructions

SPECIFICATIONS:

Max. output power (RMS): 125 W, Operating
voltage {DC): 50 - 80 max. Loads: 4 - 16 ohm
Frequency response measured @ 100 watts:
25Hz - 20K Hz. Sensitivity for 100w: 400mV
@ 47K. Typical T.H.D. @ 50 watts, 4 ohms:
0.1%. Dimensions: 205x90 and 190x36mm.

Accessories: Stereo mains power supply kit with ki £12.00 BUILT £17.50
trans. £10.50 + £2p&p. Mono: £7.50 + £2p&p. +£1.15p&p. +£1.15 p&p.

HI-FI SPEAKER BARGAINS| MONO MIXER AMP

AUDAX 8" SPEAKER £5.95 + £2.20 p&p.

High quality 40 watts RMS . Ideal for -

bass/mid. Ideal for either \ halls and

HiFi or Disco use this speaker 4 clubs,

features an aluminium voice { £45.00

coil and a heavy 70mm dia J +£2 p&p. -
[RepnEtoFireq, Hes. [20H2 o 50 Watt, six individually mixed inputs for 2

pickups {Cer. or mag), 2 moving coil micro-
phones and 2 auxillary for tape tuner, organs
etc. Eight slider controls — 6 for level.and 2
for master bass and treble, 4 extra treble
controls for mic. and aux. inputs. Size:
13%"“x6%"x 3%" app. Power output 50 W
RMS {cont.) for use with 4 to 8 ohm
speakers, Attractive black vinyl case with
matching fascia and knobs. Ready to use.

to 7kHz. Imp.: 8 ohms. i
o . AUDAX 40W FERRO-FLUID
i SKHz - 22KHz. Imp.: 8 ohms.

60mm sa. £5 50 +60p p&p.
soft dome radiator tweeter (3%"sq)

for use in systems up to 40W.

HI-Ft TWEETER Freq. res.
GOODMANS TWEETERS 8 ohm
£3.95 ea + £1 p&p. £6.95 pr +£1.50.

All mail to: 218 HIGH ST, ACTON W3 6NG.  CALLERS TO. 323 EDGWARE ROAD,
Callers: Mon - Sat 9.30 - 5.30. Half day Wed. LONDON W2. Telephone: 01-723 8432,
Access phone orders on 01-992 8430. (5 minutes walk from Edgware Road Tube Station]
W61e: Goods to UK. postal onty.  Now 0pen 6 days a week 9 — 5.30. Prices include VAT

All items subject to availability. Prices correct at
TnviiC

30411/83 and subject to change without notice.
Please allow 14 working days from receipt of order

for despatch. RTVC Limited reserve the right 1o up-

dste their products without antice. All enquiries send
S.A.E. Telephone or mait orders by ACCESS
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ORIC AND SINCLAIR COMPUTERS

Oric 1 computer 48K £143 (£141) £151.
Oric Colour Printer £134 {£123) £140.
New Sinclair QL Computer £495 (£455)
£475. Sinclair Spectrum 48K £131
{€131) £143. Spectrum 16K £101 {(£105}
£117. Microdrive £70 (£65) £75. RS232
interface £70 (£65) £75. Blank micro-
drive cartridges £8 (£8) £9. 32K memory
upgrade kit for 16K Spectrum {issue 2
and 3 only) £31 (£28) £30. Fuller Master
Unit for the spectrum including speech
unit, sound synthesizer, amplifier and
joystick port £56 (£56) £62. Fuller full
sized FDS keyboard for the spectrum
with proper space bar £52 (£52) £62.
Spectrum printer interfaces with ca-
bles:- Centronics £57 (£53) £58, R$232
£35 (£33) £38. ZX printer £41 (€40} £50.
S printer rolls £13 (£16) £21. ZX81 com-
puter £45 (f44) £54. ZXB1 16K ram
packs £28 (£25) £30.

COMMODORE COMPUTERS
Commodore 64 £204 (£184) £204. Vic
20 £104 {£97) £117. Convertor to allow
most ordinary mono cassette recorders
to be used with the Vic 20 and Commo-
dore 64: £10.95 (€£11) £13. Bargain
package:- cassefte convertor + com-
patible cassette recorder £37 (£38) £44.
Commodore cassette recorder £43
(€44} £50. Centronics printer inter-
faces:- for Vic 20 and Commodore 64
£45 (£44) £50. RS232 printer interface
£45 (£44) £50. 1541 Disc drive £233
{£209) £234. 1525 Printer £235 (£220)
£245. 1526 Printer £350 (£330) £360.

ACORN COMPUTERS

Electron £203 (£209) £229. BBC Model
B £404 (£357) £487. 14" Colour monitor
£228 (£299) £319. Kenda double density
disk interface system for beeb £139
(£125) £135. 3" Fioppy disc drive £175
{£160) £190. 80 track double sided 5.25*
drives: Single 400/800K £245 (£230)
£250, Dual B00/1600K £455 (£420) £450.

PRINTERS

Brother HR5 £185 (€171) £190. Epson
RX80 £306 (£271) £302. Epson RX80F/T
£346 (£316) £346. Shinwa CTI CP8O
£225 {£218) £248. Epson FX80 £440
{€£408) £438. Epson MX100/3 £494
{£465) £495. Oki Microline 80 £213
{£197) £238. Oki Microline 84 £831
Combined matrix printers and electric
typewriters: Brother EP22 £173 {£166)
£186. Brother EP44 £258 (£235) £260.
Smith Corona TP1 Daisy wheei printer
£252 {£225) £255. Oric colour printer
£134 {£123) £140. Interfaces 10 run the
above printers from Vic and the Com-
modore 64 £45 (£44) £50. We can sup-
ply interfaces to run the above printers
from Sharp computers £58 {£52) £55.

SWANLEY ELECTRONICS
The Computer Export Specialists
Dept PE, 32 Goldsel Rd., Swanley, Kent BR8 8EZ, England.

Please aliow 7 days for delivery.
Tel: Swaniey (0322) 64851. Nothing extra to pay. Al prices are inclusive. UK prices
are shown first and include post and VAT. The second price in brackets is for export
customers in Europe and Includes insured air mail postage. The third price is for
export customers outside Europe fincluding Australia etc) and includes insured
airmail postage. Official orders welcome.

LEGTROVALU

Your SPECIALIST SUPPLIERS for

'-
Not only will you find a wide
selection of all the usual types you @

may require in our A-Z products hst;
there are also many others made
necessary by today's ever-advancing
electronics — just one more example
of how much better Electrovalue
serves you.

Please mention this journal when
getting in touch with Electrovalue

D SERIES CONNECTORS

9, 15,25, 37 or 50 way connectors with corresponding covers and retainers. Gold-
Flated contacts. Max current per contact — 5A.

D CONNECTORS

For connecting ribbon cable to PCBs. Insulation Displacement Type: 16, 20, 26, 34 or
Ao"v‘;av. 1A per contact. Straight or right angle plug fitting; cabie socket has strain
relief.

RPC CONNECTORS

5 way and 7 way chassis plus and sockets. DIN style layout. Gold-plated pins 250V/
SA rating per socket.

OTHER TYPES

Edge connectors, DIN, jack plugs and sockets, phono, XLR, BNC, UHF and power.

BRITAINS LEADING QUALITY COMPONENT

SUPPLIERS -SEND FOR FREE 36 PAGE A-Z LIST
ATTRACTIVE OISCOUNTS-FREE POSTAGE-GOOD SERVICE & DELIVERY

28 St Jude's Road
I.TD Englefield Gm, Egham
Surrey TW20 0H

ELECTROVAL

Phone (0784) 33603. Telex 264475
North: 680 Bumage Lane, Manchester {061) 432 4945
EV Computing Shop: 100 Bumage Lane, Manchester (061) 431
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INVERTERS
TRANSFORMERS ex-sTocK 12/24V DC in MOV 134 skt
MAINS ISOLATORS  50/25V or 25-0-25V 30/15V or 15-0-15V  AC omt Cont Rsted.
bg Pri/Sec 0-120vx 2  2x 25VTapSecs.0/P 2x 15V Tap Sec. Volis 100w ... .. .. £59.00
VA Price P&P 5,7,8,10,13,15,17, 3,4,5,6,8,9,10,12,15, 250W . .£157.00
*20 5.82 1.60 20, 25, 30, 33, 40, 18, 20 24, 300r15-D-15V 500W .. ... . .f239.50
> s 188 1233 ;'83 20-0-20 or 25-0-25V 30V 15V Price P&p 1000W ... .EM1.00
200 1509 05 0 BVPicepah 05 ) 19 10 CONSTANT voutace
250 18.97 264 i i i { i TRANSFORMERS
ZRE 20 Sasdwih fai EE G e
We now have the largest stock of genuine g I LR RIS fud R IR BovA | Eime
d 5 . ; 4 6,12 13.52 2.00 299
P
1500 68.37 470 8 " 16 24.522.70 P 1kVA .£338.40
Japanese Integrated Circuits in the UK. ok B i DoR RO 4ok HE IR MR SR8
Spares for most Japanese equipment. 200 1388 oA I T
~11501240v Pri240v  60/30V or 30-0-30V 20 40 3564 483 . AVOS & MEGGERS
Pri. 2x 120V, 2x 30V ) : 83Mk.5 (fatest) mg.m
400/440VISOLATORS Tap Secs. Volts out 6, g
: £ . o 200240V T T, B10.12,16,18,20.24, 4o 116 T . oy e
We InC|Ude the O”OWIng ranges' VAGO Pgngg ?%(PJ 24 o,- 30-0-30V. For sts'p-up or down DA116 LCD £140.30
100 11.08 200 60OV 30V Price P&P VA Price P&P DA117 Aulorangtg7 Og
BA, HA, LA, LB, LC, LM o158 & U5y amim B 4s 1o 2ot T dve
’ ’ ’ ’ ’ ’ 250 18.97 240 1" 2 715150 150  6.48 1.60 Megger Gen  £114.40
350 2347 2.0 a1 350 11.84 2.00 er Batt. £85.50
M, MB, UPC & STK. %0 2923 2% Sa g SHIN S0 W aa £2.00 VAT 1%
1000 8298 42 am 81515220 1500 2817 320  BURGLAR ALARM
3000 115,37 ©0A 9 p 10 18.162.20 2000 42.14 4.00 Ultrasonic beam. looks
5000 22875 O0A 6 12 21.862.65 3000 71.64 480 like a speaker, £99.00.
00 §516 3072300 5000 10830 OA Justplugs n. No wiring.
12/24V or 12-0-12V 10 20 35.763.30 Loudsiren. Exit/ Entry de-
2x 12VSecs.Pri.240v 12 24 41.223.50 CASED AUTOS fays. Mains/Batt.
129 24V Price PAP MINIATURES (scREENS) 240V 10 ISV USA g\ gcrposiL TRe 5%
17 5 318120 SeeV A Pri Pap | SO e ap . RESISTORS £1/100
For your free catalogue 2 1 azsiw 303 2a an VR, P PR ap3347 00 30,510,
A5 7801 509 100 2% m qn B IR ke 2K 3w 1K
¢ . B S < 150 1210 1.9 ;
send to. By i B3IN 92 Ta 41 W 320 1533 Bo0 K24k 27k 39K, se.
}g . g 13'3&1'38 89x2 5x2 336 1201 500 22.14 2.20 130,( 150K, 200K, 220x
I~ - 6.8 1297212 892 fAx2 427 14011000 33.74 Ego 270K, 300K
= - 0810 1774 12 Ax 24 B0 0.4 450 pap 20p
Freepost, Hinckley LE10 OBR » ¥R Mg 3 33D GWOGERECT.  EXPORT ENOUIRIES
.120.1¢, 412 1
o phone ah S ‘5'2022 e e f'Z‘SA 25%& 38 Stock nEer::’:yErelum
= 96/48V.Pri.2x 120V 1527x2 5x2 482 140 -
35A 100V 2.30. Please add 15% VAT to
0455 633678 anytime. Joses. DeSbyaty Il 2 TR T S0a 100V 320 all tems after pap.
0. 1 53712 -
275 4 1409200 . WM SERWCES BARRIE ELECTRONICS LTD
3\ 6 17.79240 -15KVA 2 or 3-phase Uni tord ksh
A MEMBER OF THE GROUP 5 M40 3223320 Fast defvenes. nit 211, Stratford Workshops
6 12 40.363.50 TOROIDALS Burford Road, London E15 2SP
~ B 8 16 44.€33.75 wound to spec. Tel: 01-555 0228 (3 lines)
= ALY
TOROIDALS B
WASHER -_—} — \
el
OUTER s N
INSULATION ——————4 \
The toroidal transformer is now accepted as the standard In industry, e
overtaking the obsolete laminated type. |ndustry has been Quick to 4 > = |
recognise the advantages toroidals offer in size, weight, lower radiated SCOONORRY = ‘ | h || NEOPRENE
field and, thanks to L.L.P., PRICE, WINDING i | WASHERS
Our large standard range is complemented by our SPECIAL DESIGN INSULATION & —J
section which can offer a prototype service within 14 DAYS together ! et o
with a short lead time on quantity orders which can be PRIMARY |
programmed to your requirements with no price penalty. L LTOTE END CAPS
15VA 50 VA 120 VA 226 VA 500 VA
62 x 3amm 0.35Kg 80 x 35mm 0.9Kg 90 x 40mm 1.2Kg 110 x 45mm 2.2Kg 140 x. 60mm aKg .
Regulation 19% Regutation 13% Regulation 11% Regulation 7% Regulation 4% \.Nhy a Toro@? .
SERIES SECONDARY AMS 21010 66 416 4010 6.6 10 00 61012 12412 938 8x016 25425 1000 Smalle( size & weight to meet
No Volts Current 21011 9+9 2.7 42011 9.9 666 61013 15415 750 82017 3030 8.33 modern ‘slimline’ requirements,
2:012 12612 208 4x012 12 500 61014 18418 625 8x018 35435 714 *  Low electrically indi d
0:010  6+6 1.25 21013 15415 166 4013 15415 400 61015 22422 S 81026  40:40 625 " ecliiCe SYAINCUCE
ox01 9+9 083 25014 18418 1.38 a4 18418 3.33 6016 25425 450 81025 45445 656 noise demanded by compact
g-g:: '::.:: 8’23 2015 22422 13 4015 22422 272 g-g:; gggg 37? 82033 50450 .00 equipment,
0:016 1818 0a2 | Ziowr  oi30 089 4017 Jorio 300 | w2 40ead  za1 | meze 110 ass | ° High efficiency enabling
8'8!2 gg";‘g 83.‘, 2028 110 045 4:018 35435 (53 g-ggg l§';g ggg 82029 220 227 conservative rating whilst main
s pR oo | Emom R | m W 0w | EEOWR R | ES H I0| iingus svanges
{encased in ABS plastic} 80 VA 4x030 ‘634‘3‘ 0.50 ::ggg 3‘:‘8 :)3:2’ MO;?Smm i . 5Kg Oower operating temperature.
30 VA 90 x 30mm 1Kg 00 VA egulation 4% Why ILP?
70 x 30 0.45Kg Regulation 12% 110 x 40mm 1.8Kg 3 . 4 A .
* Reguration 18% SRR v . onﬂea-ﬂ:ﬂo" 8% e 110 !RTQTI':“O" L on go T Ex;s;ock delivery for small
. 011 949 p 4 91026 40440 781 quantitles.
T levo 322 ;o2 12e12 333 O 05 Tl e e 0200 asmas SBs * Gold service available. 21 days
150128 a2 125 R RS 5x013 18418 444 75015 22422 682 5i032 se.s%  Sos manufacture for urgent deliveries
12013 15415 100 014 18418 222 6:015 22422 363 72016 25425 600 026 o 568 : ’
15014 18418 08 g:g:; gg:;g o 51016 26425 320 7:017 30430 500 Bl 220 284 * 5 year no quibble guarantee.
ool 2aey R0 %017 3030 133 FPIRAE ot O oo, om0 9:030 240 260 | * Realistic delivery for volume
12017 30430 050 3:028 110 0.72 5x026 40440 2.00 72025  45.45 13 orders,
H o 5:028 110 1.45 7.033  50.50 )00 * No price penalty for call off
g.ggg ;fg g;é z.oza 10 272 orders.
» 2029 220 136
7x030 240 125
Prices including P&P and VAT Mail Order — Please make your crossed .
VA Size [ VA Size £ cheaues or postal orders payable to HLP Post to: ILP Electronics Ltd., Dept. 6
15 0 243 160 6 12.90 Electronics Lid, Graham Bell House, Roper Close,
S ; ‘g.?g ggg ‘75 }gs:’g T'ad:d" Wle will open y'our ;:redil a'gcoum Canterbury, Kent. CT2 7EP
1 i immediately upon recsipt of your first . .
® 3 1081 20 8 %7 e Tel: (0227) 54778 Telex: 965780
For 110V primary insert "Q" in place of "X in type number.
Far 220V primary |Europe) insert *1' {n place of "X in type number, _
For 240V primary {UK) insart "'2” in place of "X’ in type number. VISA
IMPORTANT: Rsgulation - All vol ted are FULL LOAD. n
s IO 1T o secbmtiary Vol g 1513btal ot Iadivilsagil ]
ELECTRONICS LTD..
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Low-price
robots from
POWERTRAN

— hydraulically powered
— microprocessor controlled

The UK-designed and manufactured range of Genesis
general purpose robots provides a first-rate introduction to
robotics for both education and industry.

GENESIS
P101

Each robot in the Genesis
range has a self-contained
hydraulic power source
operated from single phase 240
or 120v AC or froma 12vDC
supply. Up to six independent
axes are capabie of simultaneous operation and
all except the grip axis have sensing devices
fitted to provide positional control
by a closed loop system based on a
dedicated microprocessor. Movement
sequences can be programmed by
means of a hand-held controller or
the systems can be interfaced
with an external
computer via a
standard
RS232C link.

The top-of-the-range P102 has dual speed control,
enhanced memory and double acting cylinders for increased
torque on the wrist and arm joints. There is position
interrogation via the RS232C interface, increasing the
versatility of computer control and inputs are provided for
machine tool interfacing.

All Genesis robots are available either ready-built or in kit
form. The latter provides not only
extra economy but also
valuable additional
training as an
assembly project.

/H/E:EI' i

Turtle-type
robot

For a litle over £100, Herbot Il takes programming off the VDU
and into the real world. Each wheel is independently controlled by
a computer, enabling the robot to perform an almost infinite
number of moves. It has blinking eyes, a two-tone bleep and a
solenoid-operated pen to chart its moves. Touch sensors, coupled
to its shell return data about its environment 1o the computer
enabling evasive or exploratory action to be calculated

The robol connects directly to an /O port or, via the interface
board. to the expansion bus of a ZX81 or other microcomputer.

HEBOT Il

Weight 1.8kg

complete kit with assembly
instructions £95
Interface board kit £11

MICROGRASP

¢°-

A real programmable robot for under £3001 Micrograsp
has an articulated arm jointed at shoulder, elbow and wrist
positions. The entire arm rotates about its base and there is a
motor driven gripper. All five axes are motor driven and four of
these are servo controlled giving positive positioning. The robot
can be controlled by any microcomputer with an expansion bus -
the Sinclair ZX81 being particularly suitable.

MICROGRASP

Weight 8.7k, max. lifting
capacity 100g
Robot kit with power

Universal computer interface
board kit £57.00
23 way edge connector £3.00
ZX81 peripheral/RAM pack

ksupply £215.00 splitter board £3.50

| GENESIS P102

Weight 36kg, max lifting
capacity 2kg

GENESIS P101
Weight 34kc, max lifting
capaclty 1.8<g

6-axis model (kit form) €750 | 6-axis system

6-axis complete system (kit form) £1476
(kit form) £1050 | powertran Cortex

microcomputer

self-assembly kit £295.00

s Cortex 16 bit microcomputer

POWERTRAN

_cybernetics Itd

PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS SP10 3PE. TEL (0264) 64455

ALL PRICES ARE EXCLUSIVE OF VAT AND APPLY TO TrHE UK. ONLY - ALLOW 21 OAYS FOR
OELIVERY. OVERSEAS CUSTOMERS - PLEASE CONTACT OUR EXPORT DEFARTMENT FOR
THE NAME AND ADDRESS OF YOUR LOCAL DEALER.
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TECHNOLOGY AND
UNEMPLOYMENT

HIS issue carries a feature which

describes a development of
significance to all householders; a
development which would not be
possible without modern technology; a
development which will probably mean
a reduction in jobs; a development
which could save us all money. The
feature to which we are referring is
Spot-Pricing Needs Electronics. No
mention is made in the article of job
losses, but we believe total introduc-
tion of such a system could result in
the need for fewer employees in the
electricity supply industry. This leads to
the question of job losses caused by
the introduction of new technology and
automation in general.

Of course the question has been
posed over many vyears and some
commentators have suggested that in-
creased sales, resulting from automa-
tion reducing product prices, will mean
similar or even greater staffing levels. It
is now becoming clear that, so far, this
has not proved to be the case. A few
years ago most companies were op-
timistic about the effects of new
technology on employment but a re-

cent survey by the Policy Studies
Institute suggests that about 30,000
jobs will be lost in the next two years
because of the use of microelectronics:
Perhaps this is one reason why unem-
ployment figures continue to rise in the
face of a gradual economic recovery.

Spot-pricing could save us all money
but this could well be partially achieved
as a result of job losses. Does this
mean that we should not introduce
new technology? If we don’t our in-
dustry will soon become out of step
with the rest of the world and not only
will we need import restrictions to
compete in the UK but we wilblose our
export market on which we depend for
much of our prosperity. Surely it means
that we must find ways of spreading
employment to keep everyone in a
worthwhile, paying job.

RESPONSIBILITY

Since electronics must carry the
responsibility for many of the lost jobs
should the electronics industry start to
put things right by introducing a lower
retirement age and a shorter working
week? While this sounds wonderful on
paper, in practice it leads to a number
of problems, not the least being the

lack of qualified, experienced electronic
engineers. This lack of skilled personnel
will only be solved gradually with the
aid of our educational system. It must
gear itself to produce workers to fill the
demands of industry not simply to
educate for the sake of education.

However, there are areas where
something could be done now to make
room for qualified unemployed person-
nel, for instance we find it unbelievable
that doctors are able to work into their
seventies and eighties when young
qualified doctors cannot get jobs. A
compulsory retirement age for all
would start to sort out the problem and
a gradual reduction of that age would
possibly help in the future.

The lead to a better future for all
must be set by government, not by the
industry that spawns the developments
from which the problems start. Surely
it is better to pay a pension than unem-
ployment benefit?

/ A
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Items mentioned are available
through normal retail outlets,
unless otherwise specified.
Prices correct at time of going
to press.

»HEWS &

original.

All the items shown here were vacuum
formed using the Formech range of
machines. Two machines are available from
the company—the 300 and the 450. The
300 has a maximum material handling size
of 300mm square and 10mm deep, and is a
bench-top model. The 450 is somewhat
larger and is freestanding, its maximum
capabilities are 450mm square and
250mm deep. Both these machines can be
used directly from a standard 13A supply.
The maximum size of mouldings available

‘8

TOP OF THE FORIM

Most of us at one time or another would like to see our projects housed in
a more professional manner. Now we can do just that with a one-off
vacuum forming service from Origin Products. A heated thermoplastic
sheet is sucked over a wooden pattern forming a 'shell’ facsimile of the

from the one-off service are the same as
those stated for the Formech 450 machine.

The materials used include high-impact
Polystyrene, ABS, PVC, Polycarbonate and
perspex. Many different colours and tex-
tures are available, ‘clear’ being a further
option. Origin will produce a mould from a
customer's own pattern, which must fulfil a
few basic requirements such as allowances
for release angles, etc. A detailed advice
sheet giving simple tips will be supplied by
the company on receipt of a s.a.e.

Typical prices for one-off
mouldings in 1Tmm thick styrene
are 150mm x 150mm—£3.00,
300mm x 300mm—£4.50, and
450mm x 450mm—£6.00. The
machines, however, cost £950
for the 300 and £1450 for the
450. Details from Origin
Products Ltd, 10 Lambton Place,
Westbourne Grove, London W11
2SH (01-221 4121).

TRACK
REPORT

A range of self-
adhesive copper
foil strips has
been launched by
Copperfoil Enter-
prises. As well as

repairs and modi-
fications the foil
will be of great
value in prototype
applications.

The soldering-proof adhesive bonds the
strip monolithically to all insulating surfaces
including paper. The strip conforms to 8S
safety regulations and has an a.c/d.c.
voltage rating of 24V, current 5A. Being
almost pure copper (99-999%) excellent
heat dissipation can be expected, Present
uses include alarm systems, proximity
switches, moisture detection, level detec-
tion and capacitive applications etc, etc.

Copperfoil is available in four widths:
4mm, 4-75mm, 6mm, and 8mm, prices per
33 metre roll are £2.95, £3.35, £3.95 and
£4.25 respectively, includes VAT and p&p.
Copperfoil Enterprises, 141 Lyndhurst Drv,
Hornchurch, Essex. (04020 56697).

for p.c.b. track

KEVBOARDS

Membrane QWERTY keyboards 350mm x
100mm x 2mm and 16-way 0-9 plus A-F
keyboards 100mm x 100mm x 2mm are
available from Semiconductor Supplies.

These very thin keyboards consist of glass
fibre PCB’s faced with a tough, attractively
colour-printed polycarbonate film. A light
touch on the film makes a silver-plated
contact.

The full-size 55 key non-encoded
QWERTY keyboard has a matrix output via a
16-pin DIL socket, On the 16-way board con-
nections are via 17 pins (one common).

Prices: £17.75 and £7.90 inc VAT and
p&p. For further details contact Mr. Dennis
Cresswell, Semiconductor Supplies, Sutton.
(01-643 1126).

PANTOGRAPHIC
PLOTTER

The Reekie Technology Co is launching
a versatile drawing aid for BBC model
B micro’s. Software is available on disc

or cassette. Software is presently be-
ing written for the Commodore 64,
Spectrum and the IBM/PC.

The Image Plotter allows the
reproduction of diagrams, maps and
charts etc with great precision. Even
the most irregular and complex shapes
can be enlarged or reduced in vivid
colour. Using a printer, disc or cassette
these diagrams can then be saved for
future use.

The plotter costs £49.45 inc VAT and
p&p. It comes complete with calibra-
tion sheet, detailed handbook and
software (state disc or cassette). It is
only available through mail-order at the
moment, from Reekie Technology
Company, Beaufort Road, Off Rich-
mond Road, East Twickenham, Middx.
TW1 2PH. (01-892 2877).

FORTH FIRST

In our February edition we reported on a
multitasking FORTH ROM for the ZX81, by
David Husband (now Skywave Software).
Not surprisingly, this product has been a
success and has allowed a move to larger
premises. Work in progress now includes a
multitasking FORTH 1/O cartridge for the
Spectrum.

Prompted by the release of the new
FORTH-83 standard by the FORTH Stan-
dards team, David Husband has brought
forward the release of his Multi-FORTH 83
for the BBC Micro, which, naturally, in-
cludes multitasking. The product is pur-
posely priced only a few pounds above the
old 8K version associated with the early
BBC Micros, whilst featuring a performance
far exceeding those old versions. Skywave
Software, 73 Curzon Road, Boscombe,
Bournemouth BH1 4PW. (0202 302385).
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STARDESK January/February ‘84

TR27-34 are shown correctly for the
devices used in the original unit. However,
most other manufacturers have the pinouts
in the reverse fashion. Constructors should
check the pinout for the manufacturer they
use.

Diodes D62-69 are shown the wrong
way round on the component layout.

Through board link not shown (above
R121).

R169 not marked on overlay and is bet-
ween S7 and $8.

The pin layout for the smali signal tran-
sistors given at the top right of the layout
diagram should read “all transistors except
TR27-34".

To get the correct relationship between
slider and switches heights, the sliders are
mounted on top of the board and soldered
to short lengths of 1-2mm/18s.w.g. tinned
copper wire which itself occupies the p.c.
holes.

C34 is incorrectly shown in the parts list
as 2u2. it is shown correctly on the circuit
as 22y.

The tinned copper wire reinforcement
mentioned in the text should bridge the /ive
bus which is on the back of the board, not
the neutral as stated. The reinforcement is
best applied at the junctions of the triac ter-
minal pins and C13/16, C35/42 with sleev-
ing between. This avoids the need to
remove the solder resist, and prevents foul-
ing of the GRP backing strip by the wire.

Note: The 1N4148 diodes supplied with
the kit have a yellow band as polarity
marker (+ve or cathode). The grey band
should be ignored.

COMPUTER TERMINAL

Feb/March ‘84

Some readers may wish to know that the
AY-5-2376 keyboard encoder referred to in
the article is now obsolete. The article
assumes the use of a keyboard incor-
porating its own encoder, in conjunction
with the Computer Terminal p.c.b.
However, a constructor wishing to either
build his own keyboard encoder section, or
replace an AY-5-2376 already found on an
old keyboard assembly, can use the pin-
compatible SNC KR2376, supplied by
Campbell Collins of “Stevenage. {0438
69466. The i.c. costs around £10.

Briefly...

The British Amateur Electronics Club
(BAEC) is an amateur electronics club
based in the UK, helping all who are in-

terested in electronics. The key to the ‘

club’s success lies in their quarterly
Newsletter which contains many
pages of circuits, advice, letters, news
and axchanges etc. The club was
formed in 1966 and now has many
members from beginners to experts in
all parts of the UK.

Membership for UK and Eire mem-
bers is £5.50, overseas £7.00 (£8.50
air-mail). For details contact: The
BAEC Hon. Sec. Mr Margetts, 113
South Rd, Horndean, Hants PO8 OER.

The long-awaited breakthrough has finally
been made. Using the latest silicon technology,
over one million transistors can be crammed
into one chip.

At the International Solid-State Circuits
Conference in San Francisco 1-Mbit dynamic
RAMs were on display. Made by Hitachi Ltd,
these chips are organised as 1M by 1 bit and
can be squeezed into an 18-pin package.

Silicon News Corner

Motorola § Fast new HMOS 16K-bit static
RAM (16K x 1)is the MCM2167H.

® Fast new 16K-bit static RAM (2048 x 8) is
the MCM2016H.

® Extensive new line of RF power MOSFETs
(5W-125W @ 150MHz) using TMOS.
Designated MRF134, MRF136, MRF171
MRFI172 and MRF174.

# MC3412/3512 is a high speed 12-bit DAC
which minimises external adjustments.

® New series plastic Schottky rectifiers to
240A. These are: MBR2003SCT and
MBR20045CT.

® New 8-bit HCMOS pP incorporating
EEPROM and ADC. Type MC68HC11.

# New 8-bit uP has 96 bytes RAM. 2K ROM
plus EEPROM, called MC6805K 2.

# New CMOS 8-bit ADC is the MC14442,
uP compatible.

#® 400V transistor opto-couplers MOC8204,
MOC8205 and MOC8206.

® Three-volume data book set, covers all
CMQGS devices.

Motorola Ltd., European Literature Centre,
88 Tanners Drive, Blakelands, Milton Keynes
MK14 5BP.

RN

Leeds Electronics July 3-5. University. E
Networks July 3—5. Wembley Conf. Cntr., London. O
Cable July 10-12. Wembley Conf. Cntr., London. O

oumidown ...

Please check dates before setting out, as we cannot guarantee the ac-
curacy of the information presented below. Note: some exhibitions may
be trade only. If you are organising any electrical/electronics, radio or
scientific event, big or small, we shall be glad to include it here. Address
details to Mike Abbott.

Biotech Europe May 15-17. Wembley Conf. Cntr., London. O

DEC User May 15-17. Cunard Int. Hotel, Hammersmith, London. Q1
Micro City May 15-17. Exhibition Complex, Bristol. F3

EXPO 84 (West Midlands) May 26—June 3. N.E.C. J4

Energy Management & Control May 29-31. W3

Scotelex June 5-7. Royal Highland Exhibition Halls, Ingliston,
Edinburgh. OS5

IBM System User Show June 12-14, Wembley Conf. Cntr., London. O
Computer Fair June 14-17. Earls Court. K2

Qualex June 19-21. Corn Exchange, Brighton. D4

Compec North June 19-21. Belle Vue, Manchester. K2

Surface Treatment & Finishing Show June 25-29. Birmingham. M
Office Automation Show June. Barbican, London. T1

Laboratory Sept. 4—6. Barbican, London. E

Testmex Sept. 11-13. Grosvenor Ho. Pk. Lane, London. E

Personal Computer World Show Sept. 19-23. Olympia 2, London. M
Building & Home Improvement Sept. 25-30. Earls Court, London. M
Computer Graphics Oct. 9—11. Wembley Conf. Cntr., London. O
Software Expo Oct. 16—18. Wembley Conf. Cntr., London. O
Drives, Motors & Controls Oct. 24-26. Harrogate Exhibition Cntr. E
Computers In The City Nov. 20-22. Barbican, London. O

Data Security Nov. 20-22. Barbican, London. O

D4  Network ¢ 0280 815226

E Evan Steadman ¢ 0799 26699

F3  Tomorrow's World ¢ 0272 292156

14 N.E.C. Birmingham { 021-780 4141

K2  Reed Exhibitions, Sutton, Surrey

M Montbuild ¢ 01-486 1951

(o] Online £ 01-868 4466

OS5  Institute of Electronics ¢ 0706 43661

Q!  W.P. Association { 01-242 8697

Tl Cahners { 0483 38085

W3  MCM Publishing ¢ 01-231 1481

.
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The GSC range of logic probes have been designed to simplify the
troubleshooting of digital circuits. All four probes shown here are powered
from the circuit under test. The LP1 probe combines the functions of a
level detector, pulse detector, pulse stretcher and pulse memory. The unit
responds to 50nsec puises at up to 10MHz. The LP2 is a basic probe for
applications where high speed and memory are not required. The LP3 is
for high speed troubleshooting and is capable of capturing pulses as
narrow as 10nsec or pulse trains over 50MHz. The LPK1 is a kit probe
which is suitable for lower speed logic systems. The 4001 pulse generator
can drive up to 40 TTL loads and has four modes: run, triggered, gated
and one shot. Prices: LP1 £39.67, LP2 £24.15, LP3 £61.52, LPK1
£16-67, 4001 £184. GSC (UK]) Ltd, Unit 1, Shire Hill industrial Estate,
Saffron Walden, Essex. (0799 21682).
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The Hameg 605 is a dual trace 60MHz oscilloscope with a built-in
component tester for checking either single components or for in-
circuit testing. Triggering is possible up to 80MHz and it is possible
to display two unrelated time signals at one time. Small sections of
signals can be analysed using a sweep delay feature which allows
‘X' expansion of 1000 or more. A buiit in delay line permits viewing
of the trigger leading edge. The HM 605 is priced at £660-00 and
is available from Hameg Ltd., 74-78 Collington Street, Luton,
Beds. (0582 413174).

INSTRUMENTS

At some time during the building or
testing of an electronic circuit
there will always be a need for test
equipment. Whether it is just a
simple logic probe or an oscillo-
scope, test equipment can make
the troubleshooting of circuits both
easier and more interesting.

In this buyer’'s guide we have
chosen an interesting cross
section of instruments to cover
most applications.

Further information and com-
plete specifications on all models
mentioned can be obtained from
the addresses shown. Please note
that all the prices shown include
VAT but not p&p or carriage.

The TG 105 from Thandar is a 5Hz to 5MHz pulse
generator. The unit operates over 6 overlapping decade
ranges with a separate vernier providing continuously
variable control within each range. Run, gated, triggered,
squarewave, complement or one shot modes are available
and the output amplitude is switch selected over two
variable ranges {0-1V to 1V and 1V to 10V). The TG 105 is
priced at £120-75. Audio Electronics, 301 Edgware Road,
London. (01-724 3564).
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The PFM 200A is a pocket sized counter with an 8-digit
l.e.d. display covering a frequency range from 20Hz to
200MHz using two ranges. Resolution for the unit is down
to 0-1Hz and the sensitivity is typically 10mV r.m.s. Battery
life, depending upon range and display, is around 10 hours.
Two prescalers (up to 600MHz and 1GHz) are available as
optional accessories. The PFM 200A is priced at £79-93
and is available from Audio Electronics, 301 Edgware
Road, London. {01-724 3564).

The TG303 function generator produces sine, square,
triangle, pulse, sawtooth ramp and asymmetrical sine
waveforms over the frequency range of 0-02Hz to 2MHz.
A d.c. offset can be superimposed on the output signal. The
TTL output is a fixed amplitude square or pulse waveform
with a fast rise time able to drive up to 20 TTL loads. The
unit has a 6-digit frequency counter that can be switched to
measure the frequency of the generator or an external
source up to 10MHz. A CMOS output variable from 5 to
15V is also available. The TG303 is priced at £224-00 and
is available from Levell Electronics Ltd., Moxon Street,
Barnet, Herts. (01-440 8686).

The DB242 general purpose oscilloscope is a portable unit which
has been designed far educational, service and hobby use. Sen-
sitivity can be varied from 50mV/cm and sweep speeds varied bet-
ween, Tus/cm and 0-2s/cm using calibrated switch positions, A
cheaper single trace version, the Bridage SB121 is also available
and its general specification is similar to the DB242 but without
the twin channel facility. The DB242 is priced at £258.75 and the
SB121 at £224.25. Bridage Scientific Instruments Ltd., 63/65
High Street, Skipton, North Yorkshire. {0756 69511).

 —

V) reansision TESTER 1y ™2

oap OFF D218

!’ .... % /:\D. ‘8 .‘o

- )0. y
raws

v oo r.‘°°

. POuasity & 2

L ("'on ‘un '—l\'\ﬂ-
VL 1oy i g \«" A
r.-‘T’,"I Naste ":.o. J""‘ > ey 4" B

1]
” 3 .“-4,
L <2 -1 =
b“ 9 ‘.‘ ivl:'o’ 1~7 \—"’-‘ Oy

b (LA

Yo V..AV.Y s

e Rasecy

The TM12 measures the characteristics of bipolar transistors,
diodes and Zeners. Current gains are checked at collector currents
from 1pA to 100mA. Breakdown voltages up to 100V are
measured at currents of 10pA, 100mA and 1mA. Leakage currents
down to O-5nA are measured from 2V to 150V. The collector to
emitter saturation voltage of the transistor is measured at collector
currents of 1mA, 10mA, 30mA and 100mA for Ic/Ib ratios of 10,
20 and 30. The instrument is powered by a 9V battery. The TM12
is priced at £207-00 and is available from Levell Electronics
Ltd., Moxon Street, Barnet, Herts. (01-440 8686).

The TG 101 function generator covers the frequency range
0-02Hz to 200kHz in five overlapping decade ranges with a
vernier fine adjustment. The input impedance is 10kQ. The
output level of the three operating modes: sine, square and
triangular, is adjustable from O to 5 voits pk-pk into 600
ohms. There is also a TTL output which is capable of driving
up to 20 standard TTL loads. Priced at £120-75 the TG101
is available from Audio Electronics, 301 Edgware Road,
London. (01-724 3564).



The Soar FC-841 Frequency Counter is capable of measuring fre-
quencies from 10Hz to 50 MHz. The instrument has a 4 digit
10mm |.e.d. display and is battery powered. A feature of this unit is
the range switch, which allows up to a 7 digit accuracy. Input im-
pedance is 1Mohm plus stray capacity, input sensitivity being
60mV. Oscillator stability is 1-5p.p.m. (0-0015%). Supplied with
batteries this counter is priced at £49.90 and is available from
Maplin Electronic Supplies Ltd, 159-161 Kings Street, Ham-
mersmith, London W6 (01-748 0926).

The D Range of power supplies from Farnell includes: the

D30-2 a 30V(2A) single output unit, the D30-2T a 30V(2A) "@
duat output unit, the D30-4 a 30V(4A) single output unit, and ; 3 2
the D100-1 100V(1A) single output unit. Output voltages on all f '@ h

the models are variable from zero. Current control is con- . : ' =

tinuously variable from 1% to 100% of maximum rated output.
These models will measure external voltages (39-99V) max on
30V units and 399-9V max on 100V units). Prices, respectively
are: £159-85, £313-95, £289.80 and £284.05. From Farnell
Instruments Ltd, Sandbeck Way, Wetherby, West Yorkshire
LS22 4DH (0937 61961).

*. @raTaci OSCALOSCOPE ¥-212 SR %y

The Hitachi V-212 20MHz oscilloscope is a dual trace unit with an
internal graticule to eliminate parallax errors when measuring
waveforms. The output of channel one is provided to enable voltage |

measurement using an external frequency counter. The sweep time is

from O-2us/div to 0-2s/div in 19 calibrated steps and the scope is sup-

plied with two probes (x10). The V-212 is priced at £339-25 and is

available from Thurlby-Reltech, New Road, St. lves, Huntingdon, \ e
Cambs. PE17 48G (0480 63570). -

FR . HIGH PERFORMANCE
EQU ENCY COU NTERS v sl Ex-Stock Delivery
The brand new Meteor series of 8-digit Frequency Counters offer the lowest cost professional performance available anywhere.
Measuring typically 2Hz - 1.2GHz * Low Pass Filter
Sensitivity <50mV at 1GHz + Battery or Mains
Setability 0.5ppm + Factory Calibrated
High Accuracy * 1-Year Guarantee
* 3 Gate Times * 0.5 easy toread L.E.D. Display

PRICES (inc. adaptoricharger, P & P and VAT)

METEGR 100 {100MHz) £104.36
METEOR 600 {600MHz) £134.26
METEOR 1000 (1GHz) £184.86 and prices available on request.

N A Desig;‘led and BI k*Sf SLACK %TAR LTD (Dept. P.E.), 9A Crown Street, St. Ives,
manufactured ac ar untingdon, Cambs. PE17 4EB, England.
ml& in Britain, Tel: (0480) 62440 Telex: 32339

lllustrated colour brochure
with technical specification
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