


YOU'LL ENJOY 
THE EXPERIENCE 
GENESIS 
P102 
Hydraulic 
Robot 
System 
from £1476 

CORTEX II 
16 bit microcomputer 

Ready -Built 
from £399 

HEBOT II 
Robot Turtle 
From £95.00 

GENESIS 
P101 
Hydraulic 
Robot arm 
from £750 

CORTEX II 
16 bit microcomputer 
from £299 in kit form 

MICROGRASP 
Electric 
Robot 
from £215 

Powertran's educational robots and the remarkable Cortex microcomputer have been tried and tested 
in universities, colleges, schools and homes throughout the world. 
Our own experience in the field of electronics kits has been supplemented by the Feedback Group's 25 
years of supplying technical equipment to the Educational sector. Our first year as a member of the 
Group has seen numerous improvements to our already popular products. 
All the products illustrated can be supplied either in kit form for added economy or factory -built. 
Contact our Sales Office for details. 

(Prices quoted are exclusive of VAT and apply to the UK only.) 
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WATFORD ELECTRONICS 
33/34 CARDIFF ROAD. WATFORD, HERTS, ENGLAND 

MAIL ORDER, CALLERS WELCOME 
Tel: Watford (0923) 37774/4058. Telex. 8956095 

ALL DEVICES FULLY GUARANTEED. SEND CHEQUE, P.0.% CASH, BANK DRAFT WITH 
ORDERS. TELEPHONE ORDERS BY ACCESS/MASTER CHARGE ACCEPTED. 
GOVERNMENT & EDUCATIONAL ESTABLISHMENTS OFFICIAL ORDERS WELCOME 
P&P ADD 75 p TO ALL CASH ORDERS. OVERSEAS ORDERS POSTAGE AT COST. PRICES 
SUBJECT TO CHANGE WITHOUT NOTICE. 

VATExport orders no VAT. Applicable to U.K. Customers only. Unless stated othewise, 
NI pmts are exelvere of VAT. Please add 15% to the total cost Including P&P. 

We stock thousands more Items. It pays to visit us. We are situated behind Watford Football Ground. 
Nearest Underground/BR Station: Watford High Street. 
Open Monday to Saturday: 9.00am to 6.006m. Ample Free Car parking space available. 

ELECTROLYTIC CAPACITORS: (Values in uF) 5007, 101./152;47 78,0 83V 0.47, 1.0, 1.5, 2.2, 3.3,4.7 8p 10 1Op: 
15,22 120 33 159:47 126 68 206 100 19p; 220 286, 1000 70p, 220099p; 501768 20p; 10017p; 22024p, 
4017;229/K33 12p: 330.470 32p: 1000 486 2200 90p 25 V 1.5, 4.7.10, 22.47 8p 10011 p;150129:220156 
330 22 6 470 25p; 680,1000 34p;1 500 42 6 2200 506 3300 766 4700 92 6 161.47, 68,1009p:125126 330 
166: 470 20p 680 346 1000 276 1500 316 2200 28p, 4700 72p 
TAG -END CAPACITORS: 04V:22001396;33001989;47002459;50V:2200 1100;33001ß4p; 401/: 4700 
180p; 259: 2200 006; 3300 98p; 4000, 4700 98p; 10.000 320p; 15,000 345p; 16V: 22,000 350p. 
POLYESTER CAPACITORS: Axial Lead Type 
400V: 1 nF, 1n5, 202, 3n3. 4n7, 6n8 11p; 10n. 15n, 18n, 22n 129; 33n, 47n, 
680 lap; 150n 20p; 220n 30p; 330n 42; 470n 52p; 680n 1 uF 68p; 2u2 826. 
1000V: 1nF 17p; 10 n 30p; 15n 409; 22n 36p; 33n 42p; 470. 100n 42p. 

POLYESTER RADIAL LEAD CAPACITORS: 
1 0A 1511,22/7.27/786; 33447088rí 100n8p 
10p; 330rt 470n 15p; 6800 19p; 105 40p; 

2509 FEEDTHROUGH 
;150n,220n CAPACITORS 
2u2 489. 10009F/450V 109 

TANTALUM BEAD CAPACITORS 
359. 0.10F. 022, 0.33 15p 0.47, 0.68, 
1.0, 1.5 lap; 2.2, 3.3.1 Sp; 4.7, 6.8226 
1028,0 16V: 2.2, 3.31ßp; 4.7, 6.8. 10 
15p; 15, 38p; 22 469; 33,47 50p; 100 
059; 10V: 15, 22, 26p; 33.47 506 100 
80p; 0V: 100 5Sp. 

POTENTIOMETERS: Carbon Track, 
Rotary 0.25W Log& LIN Values. 
470R; 1K 8 2K (Linear only) 
Single Gang 35p 
5K - 2M Single Gang Log 8 LIn 359 
5K - 2M Single Gang DP Switch 95p 
5K - 2M Double Gang 99p 

MYLAR FILM CAPACITORS 
10017: 1 nF, 2, 4, 4nF, 10 5p; 15nF, 22n, 
30n. 408 47n 76 56n, 100n, 200n 96 
60V: 470nF 12p. 

GLIDER POTENTIOMETERS 
0.25W log and linear values 60mn, 
5K- 500K single gang 80p 
Graduated Bezels for above 45p 

CERAMIC CAPACITORS 5DV: 
Range. 0.5pF to IOnF 4p. 15nF, 22nF 
336F; 47nF Sp. 100nF/300V 7p. 
200nF/6V 8p. 

POLYSTYRENE CAPACITORS: 
lOpF to 1 nF Sp; 1.50F to 12nF 10p. 

SILVER MICA (Values in pF) 
2, 3.3, 4.7, 6,8, 8.2, 10, 12, 15, 18, 
22, 27, 33, 39, 47. 50, 56, 68. 75. 82. 
85, 100, 120, 150, 180e 10P each 
200, 220, 250, 270, 300, 3'3. 380, 
390. 470, 800,800, 820 21p each 
100, 1200, 1800, 2200 30p each 
3300,470066 809 

PRESET POTENTIOMETERS 
01W Miniature Vertical or 
HorizontaL 100R to 4617 8p 
0.25W Larger 100R to 3M3 Harz 12p 
0.25W Larger200R to4M7 Vertical 12p 

SIEMENS pcb 
repo Miniature 
poly Capacitors 

250V 
10F, I n5, 2n2, 
383. 407, 6ne, 
10n, 15n 7p 
18n, 22n, 27n, 
33539447. 8p 
39n, 56n 12p 
625 100n 11p 

100V 
10on, 120e lop 
150n. 180n 12p 
220n, 270n 156 
3300,390n 20p 
470n. 560n 28p 
680. sop 
l uF 34p 2u2 Sop 

ACCESS 
Orders 

Just phone your 
orders through. 
We do the rest 

Tel: 0923 50234 

TRANSISTORS 

AC126/7 35 
AC141/2 35 
AC176 35 
AC187 35 
AC188 35 
ACY19/21 75 
ACY22/4t 75 
AD142 120 
AD149 79 
40161 42 
40182 42 
AF115/6 80 
AF188 80 
AFI 24/26 70 
81139 40 
41178 75 
41186 70 
AF239 55 
BC107 12 
BC1078 14 
BC108 12 
BC1088 14 
BC108C 14 
BC109 12 
BC1098 14 
BC109C 14 
80114/5 30 
BC117/8 25 
BC137/9 40 
BC140 38 
81142/3 38 
BC147 12 
801478 15 
81148 12 
BC1488 15 
BC149 12 
BC149C 15 
BC182L 10 
BC183L 10 
BC184 10 
BC184L 10 
BC186/7 28 
BC 168 6/7 25 
BC12 10 
BC212L 12 
BC213 10 
BC213L 12 
BC214 10 
BC214L 12 
BC237/8 15 
BC2568 35 
3076 15 
B0308 16 
8C318 80 

80327 15 
BC337/8 15 
9C441/61 34 
BC477 40 
8C516/7 40 
BC547/8 12 
BC549C 15 
BC558/7 15 
BC558/9 15 
BCY39/40 85 
BCY41/42 30 
BCY45 50 
01858/59 36 
81Y70/71 18 
1BCY72 25 
BCV78 30 
1311114 190 
50121 95 
BD124 115 
/30131/32 85 
BD133 70 
130135 45 
80136/37 40 
BD138/39 40 
98140 40 
BD144/45198 
80158 88 
B0205/6 110 
BD245 65 
50378 70 
BD434 70 
BD517 75 
90645 60 
806958 150 
806988 150 
BF115 45 
BF154/8 30 
01167 35 
BF173 35 
BF177 35 
BF178 35 
BF179 40 
BF184/5 38 
BF194/5 12 
BF198/9 18 
BF200 80 
8F224Á 40 
BF224B 40 
ßF245 50 
BF256A 45 
B1256 50 
8F257/ß 32 
ßF259 40 
ßF275 55 

81336/7 35 
BF394 40 
BF451 40 
BF494/5 40 
8F594/5 30 
01639/40 30 
BFR41/79 25 
8FR80/81 25 
81698 105 
BFX29 35 
BFX81 45 
BFX64 35 
BFX85/6 35 
BFV50/51 30 
08152 30 
BFY53 35 
6F755/56 58 
91164 40 
131781 120 
BFY90 80 
BRY39 50 
95X20 30 
69026/29 45 
BSY26 35 
8SY95 35 
BU105 180 
88205 180 
BU206 200 
BU208 200 
8UY69C 225 
MD8001 250 
MJ2955 90 
MJE170 150 
MJE180 150 
MJE340 54 
MJE370 100 
MJE371 100 
MJE520 85 
MJE521 98 
MJE2955 98 
MJE3055 70 
MPF102 40 
MPF103 30 
MPF104 30 
MPF105 30 
MPF106 40 
MPSA05 30 
6196508 30 
MPS/112 32 
MPSA55 30 
MPSA56 30 
MPSA70 40 
MPSU02 58 
MPSUO5 60 

MPSUO6 60 
MPSU52 65 
MPSU55 00 
MPSU56 50 
0126 170 
0C28 220 
0135 50 
0136/41 75 
0142/75 75 
0171/72 50 
OC75/76 65 
0081/82 ó0 
0083/84 70 
01170/71 76 
OC70 40 
01200 75 
111294 32 
TIP29C 38 
116304 35 
11P30C 37 
TIP31A 36 
TIP318 39 
11031C 45 
0117324 43 
TIP32C 45 
71733/. 70 
TIP33C 75 
71634* 85 
TIP34C 105 
T1P35A 120 
11P35C 190 
TIP36A 130 
TI936C 140 
TIP414 50 
TIP418 52 
TIP424 55 
719429 58 
710120 70 
110121/2 73 
69141/2 120 
110147 120 
TIP2955 70 
11P3055 70 
TIS43 50 
11844/5 45 
115884 50 
TIS90791 30 
UC 05 
VK1010 99 
VN10KM 70 
VN46AF 95 
VN66AF 110 
VN88AF 120 
VN89AF 120 

ZTX107/8 12 
ZTX109 12 
21X212 28 
ZTX300 13 
ZTX302 18 
ZTX303 25 
ZTX304 17 
210326 30 
ZTX451 23 
ZTX500 1a 
ZTX501/2 16 
210503 19 
Z10504 25 
ZTX531 125 
zTX550 25 
29697 23 
2N698 40 
28689 48 
297064 25 
2N708 25 
2N818 40 
2N1131/2 40 
281302 45 
2N1307 70 
291671E11150 
292160 325 
2N2219A 28 
2N2220A 28 
2N2221A 25 
2N2222A 25 
2N2368 25 
2823694 18 
2N2483/4 27 
292646 48 
2N2904/5 28 
292906/7 28 
2N2907A 28 
2N2926G 10 
2N3053 25 
293054 55 
21,13055 50 
2N3252 48 
293441/2140 
293614/5180 
2N3663 20 
2N3702/3 10 
2N3704/5 10 
2N3706/7 10 
2N3708/9 10 
2N3713 140 
253771 179 
293772 195 
2N3773 210 
253819 35 

293820 80 
293822/3 80 
253866 90 
253903/4 18 
283905/6 15 
293906 17 
284037 ' 80 
254058 15 
294061/2 15 
2N4264 30 
254286 25 
294289 25 
2514314 78 
294400 25 
294427 80 
294871 55 
2N5135/6 30 
295138 25 
295172 25 
2N5179 45 
295180 45 
295190/1 75 
256194 80 
295305/8 30 
295457/8 30 
2N5459 30 
296485 36 
295777 45 
255879 180 
296027 32 
254671 250 
254715 75 
2SC495 85 
251496 85 
2S01081 250 
2511098 86 
2511162 45 
2511173 125 
2511306100 
25C1307160 
2511449 95 
2511678 140 
2511679 180 
2SC1923 65 
25C1945225 
2SC1963 80 
2SC1957 B0 
25/1969160 
2512028 86 
2512029 200 
2512078170 
2SC2091 85 
2512314 58 
2512166105 

2SC2335 200 
2SC2547 40 
2512612200 
250234 74 
2SK45 80 
28/(288 225 
2SJ63 225 
25155 225 
39128 115 
39140 115 
40315 90 
40318 95 
40324 100 
40328/7 70 
40347 90 
40348 120 
40380 60 
40361/2 70 
40407/8 75 
40411 285 
40412 90 
40467A 130 
40488 85 
40594 105 
40603 110 
40673 75 
40871/2 90 

RF 
CHOKES 
Miniature 
PCB typa 

108, 202, 4u7, 
I0µ 22e 3316 
474 1004 
2204 3304 
470u 30p 

1mH, 1005. 
20,2, 407. 
tOmH 35p 

22m, 33m. 
43m 806 

100m 755 

MINIATURE TRIMMERS Capacitors 
2-6pF 2-10pF 226; 2-25pF; 5-6513F 
30p; 10-88pF 30p. 

Hitachi 
256K 
DRAM 
150ns 
£49 

2764 
250ns 
f4.70 
27128 
25089 
£16 

RESISTORS Carbon Filet miniature, Hi -S ad 5%. 

RANGE Val 1.99 100+ 
0.25W 202-10M 624 3p 1p 
0.5W 202 -4M7 E12 3p 19 
1W 202 - 10M E12 6p 4p 
2% Metal Film 510-1M E24 6p 4p 
1% Metal Film 510-1M E24 52 4p 
100+ pace applies to Resistors of each type not 
mixed 

RESISTORS NETWORK S.1.L 
7 Commoned: (8 pins) 1000, 6800, 1K 2k2, 4K7, 
10K 47K. 100K 25p 
8 Commoner': (9 pins) 1500 18010 27001, 3300, 1 K 
2K2, 4K7. 6K8, OK 22K, 47K 8 100K 26p. 

DIODES BRIDGE 75 SERIES 
VECTIFIe R5 

AÁ119 1 

A4129 2 
A4030 1 

84100 1 

SAX 2 
87100 2 
138126 1 

80127 1 

CR033 25 
049 4 
0,447 1 

0470 1 

0479 1 

0480 2 
0485 1 

0A90 
0491 
0495 
OÁ200 
OÁ202 
1 N914 
19916 
1N4001/2 
154003 
154004/5 
154006/7 
194148 
195401 1 

165404 1 

195406 1 

195408 1 

1544 
15921 
6A/100V 4 
6A/4008 5 
6A/800V 6 

VARICAPS 

138102 
881058 
ßB106 
881098 
MVAM2 

50 
40 
40 
45 

105 

1A/50V 18 
14/100V 20 
18/4008 25 
1Á/600V 34 
2A/50V 30 
20/2008 40 
2414008 48 

6Á/100V 83 
6A/400V 98 
104/200V 215 
1041600V 296 
257/2008 240 
254/600V 396 
E11.164 56 
VM18 DR 50 

Range: 2V7 to 
39V 400mal 

8p each 
Range: 383 to 
33V 1 3W 

15p each 

TR IACS 

30200V 54 
34400V 56 
84100V 60 
84400V 89 
84800V 115 

124I00V 78 
12A400V 82 
124800V 136 
164100V 103 
164400V 106 
064800V 220 
25V500V 220 
254800V 296 
12800 125 

75107/8 
75110 
75114/5 
75121/2 
75150 
75154 
75158 
75159 
75160 
75162 
75182/4 
75188/9 
75322 
75324 
75325 

5361/3 
75365 
75450 
7545112 
75454 
75491/2 

9B 
90 

150 
130 
125 
125 
150 
195 
420 
650 
99 

100 
140 
360 
00 

150 
00 
88 
52 
70 
65 

SCR 
TH V RI5 YO RS 

5A/40V 
5Á400V 
546000 
84300V 
8Á600V 
12Á100V 
124400V 
12Á800V 
61106 
51118 
C106D 
T1C44 
11145 
71147 
295062 
2115064 
294444 

32 
40 
48 
80 
90 
78 
96 

188 
150 
180 

36 
24 
29 
36 
32 
38 

130 

COMPUTER 
ICs 

2102L 
2114 
2147 
2516 
2532 
25L32 
2564 

160 
325 
395 
350 
400 
450 
700 

28501 75 
2716.5V 350 
27324 450 
2764.250 475 
27C64 1095 
27128-250 £16 
`NEW 256K "IT 
RAM150NS £49 

3242 675 
4027 95 
4116.000,, 125 
4164.15 425 
4416.2 475 
4530.3 250 
4532-4 250 
4816 10Ons 250 
4884.15 425 
5514 250 
6116150 400 
6118L-120 425 
6117 575 
6167.6 795 
6264LP-15 £26 
6402 350 
6502CPU 355 
65024 545 
6503 350 
6503 650 
6504 600 
6504 250 550 
6505 650 
6505 600 
6520918 175 
6522 VIA 340 
6530 £11 
65:1269107 650 
8545410 899 
6551A081 650 
6592 00 
6592PC £20 
6800 220 
6802 275 
6803 850 
6805 670 
6908 520 
6809 650 
6810 175 
5821 175 
68821 220 
6840 375 
6843 800 
6845 850 
U845SP 750 
684i 650 
6650 175 
6852 250 
6854 750 
68854 800 
6859 £4 
68000 £30 
6875 500 
8035 525 
80808 425 
6085A 950 
8085A 425 
8088 £15 
8123 160 
8131 475 
8154 750 
8155 750 
8156 850 
810595 175 
810596 175 
810597 175 
61 LS98 175 

8202 
8205 
8212 
8214 
8216 
8224 
8226 
8228 
8236 
8243 
8250 
8251 
9253 
8255 
8256 AC 
82575 
8259 
8271 
8272 
8279 
8282 
8283 
8284 
8288 
8748 
81264 
812'/ 
8130 
8795 
81979 90 
9602 220 
AM26LS31C 125 
AM26L532A125 
AM26L533 150 
AM7910 £30 
60-3-1015 300 
AV -51013 300 
COM8017 275 
COM8116 700 
08748 £55 
DM8131 275 
DP8303 450 
068304 350 
053647 00 
DS3691N 595 
0588LS120 495 
058820 110 
OS8830 198 
D58831 125 
559832 250 
1.9364 800 
E9'J65 £38 
101691 EIS 
FD1771 £15 
FE/1791 £22 
7111795 £28 
4026501 '75 
71D63403RP£14 
HM88455P 755 
1546402 380 
I 558060 1250 
MC1486 100 
MC1489 100 
MC14411 675 
MC14412 725 
MC3242 590 
MC3446 250 
MC3447P 315 
MC34B6 225 
MC3487 225 
1146402 350 
M16845 625 
MC6846 625 
MK3886-2M £7 
MM52800 696 
MM5303 638 
MM5J0/ 1275 
MM5387A 475 
MM58174 875 
MM74C922 420 
1103 "5131 700 
513-3 25136 650 
SAA5050 875 
0119364 800 
SP0256 850 
SP0256AL 475 

£25 
225 
495 
495 
200 
350 
350 
270 
00 

550 
£11 
795 
750 
950 
£15 
700 
700 
1qÁ 
£25 
750 
450 
450 
550 
£11 
£55 

99 
150 
350 

TCM3101J £13 
TM.c2716.3V 725 
18104047 100 
TM54164 395 
1M54416-2 595 
7M54500 £12 
TMS4532 3 350 
TMS510C 800 
TMS6011 500 
74189914 895 
TM59927 £14 
TMS9928 £20 
TMS9929 £20 
TMS9980 £20 
TMS9995 £12 
UPD7002 72S 
W01691 £14 
WD1770 £20 
WD1770 19.95 
WD2143 850 
280CPU 2.5 300 
180ACPU 4M 375 
180 CTC 285 
Z8002CPU 00 
2504 CTC 335 
ZBOBCPU £11 
080 DART 898 
Z804 DART B20 
¿808 £11 
Z80 DMA 795 
Z80ADMA 925 
280 PIO 325 
2804 PIO 350 
Z80 S101 850 
Z804 510 £9 
2804510-2 £9 

LINEAR ICs 

555Cmop 106 
702 75 
709C 8 pm 35 
710 48 
741 8 ran 16 
747C 04 pm 70 
74918 pm 30 
735 8 pan 185 
810 168 
94001,1 375 
ADC0808 885 
AY -I-1320 225 
AY1.5050 99 
AY1s061 160 
AY -1-6720 210 
81131270 730 
AY -3-1350 350 
A5-3-8910 400 
Booklet for 
AY -3-8910 390 
AY -3-8912 500 
AY3-1317A 830 
AV -5-1350 388 
153011 130 
CA3012 175 
CA3614 275 
CA3018 85 
CA3019 90 
043020 210 
CA302L1 210 
CA3028A 130 
(C5.3035 255 
CA30'I6 270 
CA3043 275 
083046 385 
(.43046 70 
CA3048 220 
083059 325 
CA3075 213 
04308011 75 
CA3081 180 
043085 160 
CA:i085 60 
CA30891 200 
04309080 375 

CA3123E 165 
CA3130 90 
CA3140 50 
CA3160 95 
CA3161E 199 
CA3162E 525 
CA3189 275 
HA1336W 175 
841388 235 
CL7106 690 
CL7107 975 
CL7611 99 
CL7660 248 
CL8038CC360 
1L8211A 750 
CM720541150 
CM7207 475 
CM7215 1050 
CM72164J£22 
GM7216C £22 
CM72174 750 
CM7224 785 
CM7240 300 
CM7555 105 
CM7556 150 
LA3550 250 
LA4031P 340 
LA4032 295 
LA4400 350 
LA4422 320 
LC7130 320 
LC7120 300 
LC7137 350 
LF347 150 
LF351 70 
LF353 90 
LF355 95 
LF356 99 
LF357 110 
LF398 495 
LM10 325 
LM301A 35 
LM307 45 
LM308T 95 
LM311 85 
1143185 150 
LM319 196 
LM324A 55 
LM334Z 115 
LM335Z 135 
LM337 276 
LM339 50 
LM348 64 
LM349 125 
LM358 60 
LM377 240 
LM379 405 
LM380 120 
LM381N 175 
LM382 200 
1114384 226 
LM386 110 
LM387 160 
LM389 145 
014303 86 
LM394CH 385 
014558 170 
0M72509 300 
LM733 70 
LM1458 35 
LM1871 300 
LM18B9 350 
LM2907 395 
LM3900 70 
LM3909N 85 
LM3911 185 
LM3914 445 
LM3015 350 
LM3916 350 
LM13600 150 

57220 280 
MS1S13L 230 
M015150 320 
MS1511;L 475 
6183712 200 
M6í1/56 440 
M01204 250 
M01301 90 
M11303 96 
M1,13041, 280 
MCI3101 150 
Mr,1441, 250 
M1;I45101, 695 
M1,1455 50 

MC1458 35 
MC1468 300 
MC1494 694 
MC1495 350 
MC1496L 70 
MC1596 225 
MC1648 290 
MCI709G 90 
MC3302 75 
MC3401 50 
MC3403 05 
MC3404 85 
MC3405 150 
MC3422 00 
MC3423 80 
MC3442 00 
MC3487 00 
MCA016 00 
MF10 350 
MFC6040 75 
ML924 275 
NE515 275 
NE529 225 
NE531 140 
NE543K 225 
NE544 200 
NE555 25 
NE556 85 
NE558 170 
NE560 350 
NE582B 410 
NE564 420 
NE565A 120 
NE566 155 
NE567V 140 
NE570 410 
NE571 400 
NE5532 175 
NE5534A 180 
OM335 750 
RC4136D 80 
RC4558 80 
05668 225 
SA133209 425 
5A03270 325 
SA83271 465 
SAB4209 586 
863402 295 
SL490 350 
SL6270CD 150 
SN76013 350 
SN76227N 96 
SN78477 470 
0976488 525 
SP8629 350 
S00256AL 475 
047120 140 
1A7204 150 
TA7205 90 
TA7222 150 
TA7310 126 
TAA621AX1296 
TAAb61A 190 
TAA700 275 
TAA900 395 
TAB1042 110 
TA01011 159 
T8A120S 70 
754900 395 
TA81042 110 
101)100 159 
16141200 70 
73A9200 200 
19A9900) 350 
TCA220 350 
7002700 350 
T1A280A 220 
T08940 175 
1LA91,6 180 
1016100)4 350 
TU010055 310 
1841010 235 
I1)AI022 499 
!UMW,/ 115 
I)141t134 350 
11,014.10 350 
I12020/.1;, 325 
1)1020:i1 250 
1118100,4 300 
1681.o01, 330 
18/.1.r,211 320 
110121,3 190 
II,IU,/31 420 
11 ; /r, 50 

TL430C 
11.507 
70509 
TL061CP 
TL062CP 
TL064CN 
1007119 
TL072CP 
TL074CN 
TL081CP 
TL082CP 
TL083CP 
TL084CN 
7L091CP 
U82240 
11478540 
ULN2003 
ULN2004 
ULN2283 
UL 92803 

90 
110 
110 
40 
65 
98 
40 
76 

150 
35 
60 
75 

120 
60 

120 
230 

90 
90 

100 
190 

UPC575 275 
UPC1025H 375 
UPC115611 295 
UPC1182 425 
0911368 195 
XR2206 375 
1182207 400 
XR2211 575 
XR2216 875 
XR2266 380 
ZN414 80 
ZN4t9E 180 
ZN423E 130 
25424E 130 
ZN425E 595 
25426E 200 
ZN427E 620 
ZN428E 450 
ZN429E 245 
25459 615 
ZN1034E 200 
251040E 895 
ZNA234E 925 

TTL74 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
/421 
7422 
7423 
7425 
7426 
742/ 
7428 
/4"5iJ 
14'f> 
14'S': 
/437 
/4'iti 
/440 
/441 
/44:' 
/44'S 
7444 
/44,, 
;4a, 
t991 

/4'.i: 

/4r,,, 

/4/0, 
/4/2 
/4/'; 

/4/4 
/4/S 
/4:, 
/4;u, 

40 
30 
30 
30 
65 
40 
70 
70 
30 
30 
40 
30 
30 
50 
70 
50 
50 
30 
30 
40 
40 
40 
60 
40 
55 
45 
50 
40 
40 
95 
45 

150 
BO 

110 
110 
110 
110 
115 
110 
40 
40 
40 
40 
60 
60 
50 
50 
55 
70 
48 
70 

7481 200' 
7482 100 
7483 120 
7484 140 
7485 120 
7486 50 
7489 225 
7490 75 
7491 70 
7492 75 
7493 75 
7494 120 
7495 70 
7496 90 
7497 230 
74100 200 
74104 70 
74105 70 
74107 50 
74109 75 
74110 80 
74111 80 
74112 170 
74118 175 
74118 110 
74115 150 
74120 100 
74121 55 
74122 70 
74123 90 
74125 65 
74126 80 

74132 
74136 
74141 
74142 
74143 
74,44 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 

80 
75 

100 
260 
280 
280 
125 
180 
145 
190 

90 
190 

95 
90 

195 
120 
120 
120 
120 
125 
120 
170 
250 
200 
430 
150 
120 
110 
110 

74178 150 
74179 150 
74180 110 
74181 350 
74182 150 
74184 190 
74185 190 
74190 145 
74191 140 
74192 140 
74193 140 
74194 110 
/4195 90 
74196 140 
74197 120 
74198 245 
74199 250 
I42'21 120 
/4246 130 
7424/ 135 
/4248 175 
/4249 175 
/4251 100 
/421,9 100 
/4263 75 
/4265 B0 
/427'1 210 
/42/I, 150 
742/8 180 
/42/9 100 
/42113 120 
/42134 350 
/426`, 350 
/42116 90 
/4290 120 
/429:i 100 
/429/ 175 
/4298 200 
/4:551 210 
/4:9;5 90 

74366 00 
74367 90 
74368 90 
74376 175 
74390 120 
74393 145 
74426 120 
74490 150 

741244195 
741245195 
74C373240 
74C374245 
74C922750 
74C923845 
74C925 775 

74S 

S00 
SO2 

804 
S05 
S08 
509 
510 
S11 
S15 
S20 

522 
S32 
S37 
S38 
S40 
S51 
S64 
S65 
S74 

586 
5112 
S113 
S114 
S124 
S132 
S133 
S134 
S135 
S138 
S139 
S140 
S151 
S153 
S157 
5158 
S163 
5g174 

175 
5188 
S169 
5194 
5197 
S201 
S225 
S240 
5241 
S244 
5251 
0257 
5258 
S260 
5262 
5287 
S288 
S289 
$!01 
5365 
S1/3 
5374 
5417 

70 
80 
8o 
e0 
00 
oo 
80 
40 
so 
60 
40 

5500 

70 
70 
90 
45 
45 
45 
45 
85 

295 
115 
80 
90 
80 

300 
110 

60 
60 

110 
195 
195 
60 

180 
182 
225 
210 
300 
250 
320 
200 
320 
320 
400 
250 
525 
430 
430 
520 
270 
250 
250 
70 

112 
200 
180 
200 
350 
250 
400 
490 
380 

547(5 325 
SA71 620 
5472 1150 
S4/4 400 
54/5 800 
01,71 820 
s/II 950 

74 LS 

L500 30 
LS01 30 
0502 30 
LS03 30 
LSO4 35 
LS05 35 
L508 30 
LS09 30 
L510 30 
1.511 30 
LS12 30 
0513 35 
LS14 50 
L515 30 
L519 45 
LS20 30 
LS21 30 
0522 30 
L524 80 
LS26 30 
LS27 30 
LS28 30 
L530 35 
L532 95 
L533 25 
1.537 26 
LS38 45 
L540 3p 
LS42 65 
L547 100 
LS48 100 
LS49 60 
LS51 25 
LS52 25 
LS54 25 
LS55 25 
LS63 65 
LS73 35 
LS74 40 
LS75 50 
0876 40 
LS78 40 
LS83 75 
LS85 100 
0586 40 
LS90 55 
LS91 100 
LS92 85 
L593 60 
LS95 80 
LS96 100 
L5107 50 
LS109 55 
LS112 55 
LS113 50 
08104 45 
LS122 75 
LS123 120 
LS124 150 
L5125 55 
LS126 55 
LS132 75 

LSI35 28 
LS136 45 
LS138 70 
LS139 70 
05145 120 
05147 195 
LS148 150 
05151 75 
LS153 75 
LS154 200 
LS155 75 
05156 75 
LS157 70 
L5158 80 
LS160 75 
LS161 75 
LS162 75 
L5163 85 
LS164 95 
L5t65 130 
L5166 195 
1.5168 140 
LS169 90 
L5170 175 
LS173 110 
05174 100 
L5175 80 
LS181 210 
LS183 200 
LS190 100 
LS191 75 
L5192 100 
LS193 100 

LS194 100 
LS195 80 
L5196 100 
05197 100 
LS221 105 
LS240 100 
LS241 100 
LS242 100 
LS243 100 
LS244 100 
LS245 200 
LS247 115 
LS248 115 
LS249 115 
LS251 80 
4S253 80 
LS256 175 
L5257 75 
LS258 80 
LS259 130 
LS260 80 
LS261 190 
LS266 60 
LS273 140 
LS275 380 
LS279 75 
1.5280 195 
LS283 95 
L5290 85 
LS292 850 
LS293 90 
LS294 999 
LS295 140 
LS297 900 
LS298 110 
LS299 240 
LS320 230 
05322 360 
LS323 360 
LS324 ISO 
LS325 150 
LS326 290 
LS327 290 
1.5347 130 
LS348 200 
LS352 125 
LS353 125 
LS355 220 
L5356 220 
LS363 180 
LS264 180 
LS365 60 
LS366 50 
LS367 60 
LS368 60 
LS373 110 
LS374 140 
LS375 80 
LS377 145 
LS378 120 
LS379 150 
LS380 310 
LS382 310 
LS384 457 
LS385 330 
LS386 50 
1.5390 90 
LS393 120 
LS395 135 
LS396 300 
1.5398 195 
LS399 150 
15445 125 
LS447 80 
LS465 ISO 
LS490 160 
L5540 145 
LS541 145 
LS824 150 
LS629 150 
LS640 200 
05641 200 
LS645 200 
LS668 90 
LS669 90 
05670 100 
LS673 890 
LS674 800 
LS678 275 
LS682 250 

4 ETI DECEMBER 1984 



ti 
SWITCHES DIP SWITCHES VEROBOARD C tin VA Board 195p IDC CONNECTORS PANEL RELAYS 

TOGGLE: 2A 250V ISPST) 4 way 650; 6 way 80p; 8 way 85p; 213, x 31: 95p DIP Board 395p METERS 
SPST35p DPDP480 10 way 125p (SPDT) 4 way 190p 219 x 5 110p Velo Strip 950 PCB Plugs Female Female 

PCB 
FSD Miniature, enclosed PCB mount. 

3G: x 3'/. 110p60 laugh Headermle Card x 46 x 35mm 
SUBMIN TOGGLE 33: x 5 125p PROTO DECs Pins Pins Plug Edge O-5000 SINGLE POLE Changeover 
SPST on/off 58p ROTARY SWITCHES 31. x 17 420p Veroblock 4800 S(rt Angle Conct 0-100 mA RL'91 205R Coil, 12V DC, (1005 to 
SPOT cover 64p (Adjustable Slop type) 4G x17 590p S -Dec 395p 0-500mA 19.511, 10Aat30VDC or250VAC 19Sp 
SPDT centre off 85p 
SPDT blared both 

1 pole/2 to 12 way2 polei2 ío6 way pole/2 to 
4 way, 4 pole/2 to 3 way 48p 

Pkt of 100 pins 55p 
Spot face cutter 150p 

Eurobreadboard 
590p 

10 way 900 99p 85p 1200 
16 way 130p 150p 1100 

0-1 mA 
- DOUBLE POLE Changeover, 6A 30V 

ways 105p Pin insertion tool Bimboard 1 575p 20 way 145p 1860 1250 1950 0-10mÁ DC or 2500 AC 
DPDT 6 tags 800 
DPDT centre off 88p ROTARY: Mains DP 250V 4 Amp on/off 68p 

1850 Superstrip 502 
13500 

26 way 175p 200p 150p 240p 
34 way 2050 2360 1800 3200 

0-SOmA 
0-100 mA 

R410053RCoil,6VDC(5V4lo9V9)190p 
ßL8 111 2050 Coil, 120.00 (1007 to 

VERO DPDT biased both 
40 way 2200 2500 180p 340p 0-500mA 1905) 195p WIRING PEN 

380p DALO ETCH ways 1450 + spool 
50 way 235p 270p 200p 395p O.eA RL8-114 7400 Coil. 240 001220 to 

DPDT 3 positions ROTARY: (Mak-a-switch) Spare spool 75p RESIST PEN 60 way - - 230p 4950 0.2Á 3]03) 200e 
on/on/on 185p Make a multiway switch. Shaping as' embly Combs 8p Plus spare tip 100p 0.25V 
4 -pole 2 way 220p has adjustable stop Accommodates up to 

6 wafers (max. 6 pole/12 way + DP switch). 
050000 
0.3000 AC 

SLIDE 250V: Mechanism only 90p FERRIC CHLORIDE ULTRASONIC EURO CONNECTORS "S" ASTEC UHF MODULATORS 
DPDT 1A 14p 1 lb bag Anhydrous TRANSDUCER Gold Flashed "VU" 490p each Standard 6MHz 375p 
DPDT 1A shell l5p 
DPDT ,WA 13p WAFERS: to 

195p + 50p p&p 400Hz 475 pr Contacts r,1i. 
e a 

pe 
"r, 

Wideband 8MHz 550p 
(make before break) fit the above 

switch mechanism. 1 pole/12 way. 2 pole/6 COPPER CLAD BOARDS DIN41617 
31 way 170p - - 1750 

CRYSTALS 
32.768KHz 100 PUSHBUTTON BA 

with 1Omm Button 
way 3 pole/4 way 4 pole/3 way 6p/2 Way 65p 
Mains DP 4A Switch to fit 45p Fibre Single Double S. R.B.P. 

DIN41612 
20320+e 275p - 220p285p 

100 KHz 545 
200KHz 370 BUZZERS 

miniature, solid-state6V; 90612V 70p SPOT latching 150p 
DPDT latching 2000 

Spacers 4p. Screen Bp. glass sided sided S/Speed DIN41012 
2 x 42 0+ G 2950 - 24003000 

455KH 370 
1 0 275 

SPOT moment 1500 6" x fi" 1p 1 5p 9.5" x 8.5" DI N41612 3 x 32 1. 275 PIEZO TRANSDUCERS PB2720 700 
DPDT moment 2009 ROCKER SWITCHES e"x12" 175750 2250 1lOp 

A + B + C 3800385028003950 1.28MH28MHz 450 
Mini Non Locking 

ROCKER: 6022500 SPST 28p 
ROCKER- 10A/250V SPDT 38p 1.6MHz 395 

1.8MHz 545 Push to Make 15p 
Push to Break 25p 

DIGITAST Switch 

ROCKER 10A/250V DPDT 0/off 95p 
ROCKER 10A/250V DPST with neon 85p DILL SOCKETS 

Low Wire 
Prof Wrap 

EDGE 
CONNECTORS 

2x9 ea: - 111p 

DIL PLUG (Reader) 
Solder IDC 

14 on 40 90 RIBBON CABLE 

1.8432M 250 
2.OMHz 225 
2.4576M 200 

LOUDSPEAKERS 
Miniature, 0.3W- 8 
tin. 3":in. 2'Sin 31n BOp 

THUM BW HE EL Mini front mountingTches switches 
Decade Switch Module 275p 

Assorted Colours 
75p each 

e pin 8p 25p 
14 pin 10p 35P 

2,19 way 160 - p 
2.15 way - 185p 

16 on 48p 10 p 
24 on 88p 178p 

price per loor 
Grey Color 

3.12MHz 240 
3.278M 150 

2,4ín 40 .64 0,380 800 

B.C.D. Switch Module 2980 16 pin 10p 42P Nob wary 210p 175p 28 pin 290p 295p 10 way 150 2817 3.5794M 98 
Mounting Cheeks (per pair) 75p 18 pin 16p 520 2.22 wary 215p nee 40 pin 250p 255p 16 way 25p 40p 3.0064M 300 

JUMPER 
20 pin 20p Sop 
22 Pin 220 SSE 
24 pin 25p 709 
28 pin 28p 809 
40 pin 30p 900 

2,23 way 175P - 
2.26 way 2850 275p 
2x26 way 19oe - 
2x30 way 3100 - 
2,36 way 3800 - 

20 way 30p50p 
24 way 400E 65p 
28 way 55p 800 
34 way Bop BSp 
40 way 70p 900 

4.0MHz 150 
4.19430M 290 
4.19430M 200 
4.433619M 100 
4.608MHZ 200 

LEADS (Ribbon Cable Assembly) 
Length 14 pin 16 on 24 40 

Single ended DIP (Header Plug) Jumper 
pin ZIF DIL 

SOCKETS 
24 Inches 145p 185p 240p 3800 

Double ended DIP (Header Plug) Jumper 2x40 war 380e - 24 pin 5750 50 way 1000135 
64 way 1200 í80p 

4.80MHz 200 
5.OMHz 160 

MONITORS 
GAS/SMOKE 6 Inches 185p 205p 300p 485p 28 pin 695p 5.185MHz 300 
DETECTORS 12 inches 198p 2150 3150 4800 SIL SOCKET 01 Pitch 20 way 650 40 pin 8450 524288M 390 ZENITH - 12" Green, Hi - 

2a Inches 2100 2350 3450 5400' 60MHz 140 Resolution Popular £75 ANTEX SOLDERING IRONS 
'D' CONNECTORS TGS812 or 

36 inches 290p 370p 480p 525p 6.144MHz 150 

TGS813 IDC Female Header Socket Jumper Leads 36" 
20 pin 26 pin 34 pin 40 pin 

015 W 5250; 
G1 8W 550p; 

CS17 W 5450 
OS25W 5700 9 15 25 37 

6.5536MHz 225 
7,0MHz 150 

MICROVITEC 1431. 14" 
Colour RGB input. Connecting 

Single ended 160p 200p 260p 300p Spare Bits 85p; Elements 230p way woe woe woe 
Male 
Male 

7.168MHz 250 cable incl. £174 £6 each Double ended 290p 370p 480p 525p Iron Stand 1750; Heat Shunt 30p Solderlugs 0 1600 2500 
de 

80p105 
So pins p 210105 p 1 60p 2500 

7.7328MHz 250 
7.68MHz 200 
8.00930MH 150 

KAGA 12", Med-res RGB 

TRANSFORMERS VOLTAGE REGULATORS SOLDERCON PINS PCB pins 120p130e 195p 295p ß.067233M 225 
Colour. Has flicker -free CharaC 

3-0-303; 6-0-603: 9-0-903 12-0-120. 15-0.15V kc 

100n, gap 
pcb mounting Minialu e, Split Bobbin 

1A 40220 Plastic Caring 

5V 7805 50e 7905 500 

Ideal for making SIL ' Socket, 
75p 100 pins 

Female 
Solder l..g 100 e 00 5 Jep 20 3350 
Angle pins 165p 215p 290E 4401e 

ß.86723M 220 
9.00MHz 200 
10.OMHz 175 

tors Ideal for BBC, Apple, VIC, 
etc £195 (car £71 

3VA: 2x60-0250 2 9030.150; 2x120-0.120 12V 7812 50p 7908 600 500 pins 350pPCB pins 150p 180p 240p420 p 200 KAGA 12". As above but 10.24MHz 

20150-0.10 230p 15V 7815 45p 7912 50p 10.5MHz 250 Hi -Resolution £259 (car £7) 
OVA: 2x00-0.50; 2 903030 2012V-0.250, 
2t1nardS 2800 

18V 7818 45p 7915 50p 
24V 7824 50p 7918 50 p ALUM BOXES 

COVERS 80p 75p 750 900 

'0' 

10.7MHz 150 
12.520M 100 

Connecting Lead for KAGA 
Standard Split Bobbin type; 7924 SOp 3 x 2 x 1" gyp IDC 25 way Plug 385 p; Socket 4500 12.52ßM 300 £5 
8VA: 206030.50; 2090.04A, 2x12170.30, 1001rA T092 Plastic package 4 021 0 x2 100p 14 31014M 170 Carriage £7 Securicor 2x150-0.258 250p 
1200: 204.50-1.30, 2x5V-1A 2x9V-0.6A 2012V- 

5V 78005 30p 79L05 50p 
6V 78L06 30p - - 

4 x 21, x 2'2" 103p 
4 x 4x.2 105p 

15.0MHz 240 
16.0MHz 220 25 way `D' CONNECTOR (RS232) 

0.50 20150-04A 20200-0.30 345p 135p p&pl 
2408: 206031.5*, 209171.20 2x12031 A; 2x150- 

BV 78008 30p - - 
12V 781_12 30p 79.12 50p 

4 x 4 x 21," 120p 
5 x 4 x 1' ," 99p 

Jumper Lead Cable Assembly 
18" IongTSingle end, Male 475p 

18.0MHz 180 
18.432M 150 

0.8A, 20200-0.60 388p (600 p&p) 15V 78015 50p 79L15 60p 5 x 4 x 2,2" 120p 18" long, Single end, Female 510p 19.968MHz 150 
500A2x6034A2x9V-2.5A2x12V-202x150-1.50; ICL7660 248p TAA550 50p 5 x 27, x 10,7 90p 36" long, Double Ended, M/M 9950 20.0MHz 200 BROTHER HR1 5 
2x200-1.2A;2x25V'1A2x30V-0.8A520060p P&p) ßC4194 375p TDA1412 1509 5 x 27-x x 2':" 130p 36" long, Double Ended, F/F £10 24.0MHz 170 PRINTER Specially wound for Multirahl computer PSUs ßC4195 160p 78H05+50 50550p 6 x 4 x 2" 1200 36" long, Double Ended. M/F 9950 24.930MHz 325 
SOVA: Outputs +5V/SA; +12V. +25V, -5V, LM309K 135p 78H12+12V/5A 6 x 4 x 3" 150p 20.69M 150 
-120 at 10 62091600 P&P) ' 8400 7 x 5 x 3" 180p 27.648M 170 A high quality Daisy Wheel printer 
100VA: 2,120340, 20150-3A, 2020032.50; LM317K 250p 781-1G + 5V to +25V 8x6,3" 210p AMPHENOL CONNECTORS 27.145M 180 at the price of a Dot Matrix 
2x25032A; 2x300-1.SA, 20500-10 965917501 LM317KP 450p 5A 5850 10 x 4 x 3" 240p IDC Solder 38.6667M 240 printer. 

P&P charge to be added over and above our nor- 
LM323K 450p 7911G - 225V to 
LM337 175p -24V, 5A 885p 

10 x 7 x 3' 275p 
12 x5 x3" 280p 

24 00y IEEE 475p 470p 
36 way COPlronÍx 525p 475P 

48,0MHz 240 
100.0MHz 295 

mal postal charge LM723 Var 30p 12 x 8 x 3" 295p 24 way Female 490E 450p 116.OMHz 300 Price £339 

CMOS 4072 25 4536 275 OPTO 
4073 26 4538 80 ELECTRONICS SPECTRUM 32K UPGRADE 

4000 20 
4001 25 

4075 25 
4076 68 

4539 90 
4541 95 LEDs with clips 

COMPUTER CORNER Upgrade your 16K Spectrum to full 48K with our 
4002 25 4077 25 4543 70 TI L209 10 RAM Upgrade Kit Very simple to fit. Fitting 
4006 75 
4007 25 

4078 25 
4081 25 

4544 150 
6548 40 

TIL211 GRN 14 
711_212 Tel. 14 EPSON RX80 Printer £229 instructions supplied. 

4008 60 4082 25 4549 400 711_220 2" Red 12 EPSON RX80 F/T Printer £245 £22 
4009 45 4085 60 4553 245 2" Green, 001100 or EPSON FX80 Printer £318 
4010 60 4086 60 4554 180 Amber 14 
4011 25 
4012 25 

4089 125 
4093 37 

4555 35 
4556 55 

0.2" Bi colour 
Red/Green 100p 

EPSON FX100 Printer £435 SPECTRUM CENTRONICS/RS232 
4013 6o 4094 70 

4095 95 
4557 250 Green/Yellow 11sp KAGA/TAXANKP81OPrinter £235 PRINTER INTERFACE 

4014 Bo 
4096 100 

4558 120 
4559 395 

0.2" Tri colour 
KAGA/TAXAN KP910 Printer £339 4015 60 

4097 275 4560 180 
Red/Greets yellow 85 * It was the first) It is still the best! 4016 4o 

4017 BO 4098 80 4561 104 
Hi -Brightness Red 58 
High.Bn Green or 

SEIKOSHA GPI 00A Printer £339 * Centronics and BI-DIRECTIONAL RS -232 with full 
4018 RO 4099 110 4562 350 Pet 68 BROTHER HR15 Daisywheel £339 hand -shaking. 
4019 58 4160 95 4566 165 Flashing red * Obeys SPECTRUM LLIST and LPRINT. 
4020 80 4161 96 4568 250 0.2' red 55 Cable for above printers to interface with BBC Micro £7 * Split -Speed Operation for RS -232. 
4042 43 
4021 58 

4162 58 
4163 96 

4569 175 
4572 45 

Square LEDs, Red. 
Green. Yellow 30 TEX EPROM ERASER- Erases up to 25 Eproms Has a built-in safety Use it to communicate with the BBC MICRO or 

4022 87 4174 96 4580 255 Rectangle Stackable switch £30 OTHER PERIPHERALS) 
4023 30 4175 105 4581 125 LEDs SPARE `UV` Lamp bulb £8 * Interface 1, Interface' 8 MÌcrodrive compatible. 
4024 50 4194 105 4582 99 Red Greenbr0ello.v10 * Configuration program creates customised M/C driver 
4025 22 4408 850 4583 100 Triangular LEDs 072 Computer CASSETTES In Library cases 380 to suit your printer, 
4026 90 4409 850 

4410 
4584 60 Red 18 81/2" 891/4" Fan Fold paper(1000 sheets) £7 (Carr. 150p) * HI-RES screen dumps in 2 sizes on EPSON, 

4027 43 725 
4411 750 

4585 70 
4597 330 

Green or yellow 22 
L0271 Infra Red 48 

- SEIKOSHA, STAR, SHINWA MANNESMAN TALLY, NEC, 4028 45 
4029 75 4412 805 4599 155 SFH2O5 Defecto, 118 

(Securicor Carriage charge on printers is £7) RITEMAN, KAGA etc This is a STANDARD FEATURE! Not 
4030 35 4415 590 40085 90 TI1_32 in1,a Red 52 CALLINATOURSHOPFORADEMONSTRATIONONANYOFTHEABOVE an extra 
4031 130 4419 280 40097 45 TIL78 Delecto, 55 ITEMS. BE SATISFIED BEFORE YOU BUY OR WRITE IN FOR OUR * Compatible with TASWORD TWO and most pro - 
4032 70 4422 770 40098 42 TIL36 so DESCRIPTIVE MICRO PERIPHERALS LEAFLET. fessional programs 
4033 130 
4034 146 

4435 850 
4440 900 

40100 215 
40101 130 

711_100 75 
BARGRAPH Red 10 Complete Unit incl. Software tape + manual £29.95 

4035 70 4450 360 40102 140 segments 275 Special Interface Cable £8 
4036 275 
4037 115 

4451 350 
4490 450 

40103 412 
40104 120 ISOLATORS 

4038 75 4500 395 40105 220 074 145 
4039 280 4501 38 

4502 
40106 60 ILD74 145 

4040 80 
4041 57 

60 
4503 40 

40107 55 
40108 325 

IL 3'1 275 
111_111.'4 70 BBC & MICROCOMPUTER 

4042 50 
4043 42 

4504 99 
4505 385 

40109 100 
40110 235 

113. 111, Dn,hngtn 135 
110117 125 

DISC DRIVES ACCESSORIES 
4044 50 
4045 110 

4506 100 
4507 45 

40114 240 
4011,1 194 

45-131101, 0,,,,,,136 CUMANA 
( 

) 

4046 OO 4508 130 
4510 55 

40163 75 DRIVES CASED with PSU 8 CABLES 
BBC Model B Only £315 4047 Bo 

4048 55 4511 55 
40174 75 
40175 75 7 Segment Displays CS1o0 - Single Cased with PSU. 40 track 5'2' S/S 100K £129 

4049 38 
4050 35 

4012 55 
4513 150 

40181 220 
4018: 80 

í1t .t 1 .I Oa 120 
Ilk 31.3 3 CC 120 CD200 - two: Cased with PSU, 40 Track 57"" S/S 200K £265 We stock the full range of BBC Micro peripherals, 

4051 70 
4052 60 

4514 115 
4515 115 

40192 75 
40183 95 

III .321 s CA 140 
ill 32.` ;,1 ì 140 

CS200 - single Cased with ESU, 80 Track 5'2" sir 200K £175 
CD400 - Twan Cased with PSU. 80 track 5Yá' S/S 400K £349 

Hardware & Software like, Disc Drives To quality (Top 
4053 RO 4516 55 40194 70 Ill . ,. 140 

MITSUBISHI 51/," SLIM LINE DISC DRIVES 
Cumana & Mitsubishi), Diskettes, Printers printer, 

4054 85 
4055 85 

4517 275 
4518 48 

40195 75 
40244 196 

DI nI CS 125 
PI , t,, l,'`1 125 110014h1 Sided. Double Density, Track Density 96 TPI, Track to track Paper, Interface Cable, Dust Covers, Cassette 

4056 85 4519 32 4024h 196 I ND.,',r I,:' 120 - time ,1-.. . 

Recorder& Cassettes, Monitors Connectors( Ready 
4057 1000 4520 53 

4521 
4025; 196 I NI11n4' 130 MITSUBISHI Single Slimline, S'o" Cased with PSU. osDD. 1 made Cables, Plugs & Sockets), Plotter (Graphic 

4059 435 
4060 88 4060 

115 
4522 125 

40373 220 
40.1;4 220 

X L X455 ,-A 150 

, 

,l,',1 215 
510010)171400 k 011 BBC( £199 Tablet)EPROM Programmer, Light -pen Ki JO 6- gJoy s- 

500 4526 60 
4527 65 

45100 586 ' I, l u' 1 150 MITSUBISHI Twin slimune, sa' cased with PSU osooD. z 
M1(1,41': K with e ec) £425 

ticks, Sideways ROM Board, EPROM Eraser, 
4062 986 
4063 85 4528 68 OPTO I I-L'L 496 

18,0 Machinecode ROM. The highly sophisticated Wat - 
4066 45 4529 150 OC1;I 120 ICT-I144.1x 530 51," DISKETTES (Lifetime Warranty) fords 16K BEEB DFS, WORDWISE, BEEB-CALC, 
4067 245 4530 90 

4532 165 
0ß111 85 

1 

11ß1r,, 86 
1I I',: na,4:: 625 

10 3M Diskettes Single side Double density £17 Software (Educational Application & Games), 
4068 25 
4068 25 4532 65 1310121,111 250 

4r:111íIll 
1, 1n n 1, í4o.,11 10 3M Diskettes Double side Double density £28 BOOKS, etc, Please send SAEforourdescri 01í0n 

4070 25 4534 400 HPW;'I 320 /J, 0 7,31, /0000110l.' leaflet 
4071 25 IIt I,39 225 1-,1,1, 195 N.8 Carriage. on Drives f7 9ecuricor 

.2110 
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MP POWER AMPLIFIER MODULES * PRICES INCLUDE V.A.T. * PROMPT DELIVERIES * FRIENDLY 
SERVICE * LARGE S.A.E. 28. STAMP a ; RR NT 

OMP POWER AMPLIFIER MODULES Now enjoy 
world-wide reputation for quality, reliability and performance at a realistic price. Four models 
available to suit the needs of the professional and hobby market. i.e., Industry, Leisure, 
Instrumental and Hi-Fi. etc. When comparing prices, NOTE all models include Toroidal 
power supply, Integral heat sink, Glass fibre P.C.B., and Drive circuits to power compatible 
Vu meter. Open and short circuit proof. Supplied ready built and tested. 

OMP100 Mk II Bi -Polar Output power 110 
watts R.M.S. into 4 ohms, Frequency Res- 
ponse 15Hz - 30KHz -3dB, T.H.D. 0.01%, 
S.N.R. -118dB, Sens. for Max. output 
500mV at10K, Size 360 X 115 X 72mm. 
PRICE £32.99 + £2.50 P&P._ 

OMP/MF100 Mos-Fet Output power 110 
watts R.M.S. into 4 ohms, Frequency Res- 
ponse 1Hz - 100KHz -3dB, Damping Factor 
80, Slew Rate 45V/uS, T.H.D. Typical 
0.002%, Input Sensitivity 500mV, S.N.R. 
-125dB. Size 300 X 123 X 60mm. PRICE 
£39.99 + £2.50 P&P. 

OMP/MF200 Mos-Fet Output power 200 
watts R.M.S. into 4 ohms, Frequency Res- 
ponse 1Hz - 100KHz -3dB, Damping Factor 
250, Slew Rate 50V/uS, T.H.D. Typical 
0.001%, Input Sensitivity 500mV, S.N.R. 
-130dB, Size 300 X 150 X 100mm. PRICE 
£62.99 + £3.50 P&P. 

OMP/MF300 Mos-Fet Output power 300 
watts R.M.S. into 4 ohms, Frequency Res- 
ponse 1Hz - 100KHz -3dB, Damping Factor 
350, Slew Rate 60V/uS, T.H.D. Typical 
0.0008%, Input Sensitivity 500mV, S.N.R. 
-130dB, Size 330 X 147 X 102mm. PRICE 
£79.99 + £4.50 P&P. 

Vu METER Compatible with our four amplifiers detailed above. A 
very accurate visual display employing 11 L.E.D. diodes (7 green, 4 
red) plus an additional on/off indicator. Sophisticated logic control 
circuits for very fast rise and decay times. Tough moulded plastic 
case, with tinted acrylic front. Size 84 X 27 X 45mm. PRICE £8.50 + 
50p P&P. 

NOTE: Mos-Fets are supplied as standard (100KHz bandwidth & Input Sensitivity 500mV). If required, 
P.A. version (50KHz bandwidth & Input Sensitivity 775mV1- Order - Standard or P.A. 

19" RACK CÄSËD MOS-FET STEREO 
AMPLIFIERS with twin power supplies and 
L.E.D. V u meters plus X.L.R. connectors. 
Three models (Ratings RMS into 4 ohms) 
MF200 (100+ 100w) £182.85 Securicor 
MF400 (200 + 200w) £228.85 Delivery 
MF600 00+34sw £ 74.: rr. 

LOUDSPEAKERS 
5 to 15 INCH Up to 300 WATTS 

R.M.S. All speakers 8 ohm 
Impedence. 

POWER RANGE 
8" 50 WATT R.M.S. Hi-Fi/Disco. 
20 oz. magnet. 11/2" ally voice coil. Ground ally fixing escutcheon. Res. Freq. 40Hz. Freq. Resp, to 
6KHz. Sens. 92d8. PRICE £9.90 Available with black grille £10.90. P&P £1.50 ea. 
12" 100 WATT R.M.S. Hi-Fi/Disco 
50 oz. magnet. 2" ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. White cone. Res. 
Freq. 
25Hz. Freq. Resp. to 4KHz. Sens. 95dB, PRICE £26.00 -I- £3.00 P&P ea. 
15" 100 WATT R.M.S. Hi-Fi/Disco 
50 oz. magnet. 2" ally voice coil. Ground ally fixing escutcheon. Die-cast chassis. White cone, Res. 
Freq. 20Hz. Freq. Resp. to 2.5KHz. Sens. 97d8. PRICE £34.00 + £3.00 P&P ea. 

Cabinet fix- 
ing in stock. 
S.A.E. for 
details. 

McKENZIE 
12"-85 WATT R.M.S. C1285GP Lead guitar/keyboard/Disco. 
2" ally voice coil. Ally centre dome. Res. Freq. 45Hz. Freq. Resp. to 6.5K Hz. Sens. 98dB. PRICE £24.99 
+ £3.00 P&P ea. 
12" 85 WATT R.M.S. C1285TC P.A./Disco 2" ally voice coil. Twin cone. 
Res. Freq. 45Hz. Freq. Resp. to 14KHz, PRICE £24.99 + £3.00 P&P ea. 
15" 150 WATT R.M.S. C15 Bass Guitar/Disco. 
3" ally voice coil. Die-cast chassis, Res. Freq. 40Hz. Freq. Resp. to 4KHz. PRICE £49.99 + £4.00 P&P ea. 

WEM 
5" 70 WATT R.M.S. Multiple Array Disco etc. 
1" voice coil. Res. Freq. 52Hz. Freq. Resp. to 5KHz. Sens. 89d8. PRICE £20.00 + £1.50 P&P ea. 
8" 150 WATT R.M.S. Multiple Array Disco etc. 
1" voice coil. Res. Freq. 48Hz. Freq. Resp. to 5KHz. Sens. 92d13. PRICE £2700 -1 £ 1.50 P&P ea. 
10" 300 WATT R.M.S. Disco/Sound re -enforcement etc. 
1/" voice coil Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 92dB. PRICE £30.00 + £2.00 P&P ea. 
12" 300 WATT R.M.S. Disco/Sound re -enforcement etc. 
lid" voice coil. Res. Freq. 35Hz. Freq. Resp. to 4KHz. Sens. 94dB. PRICE £38.00 * £3 00 P&P ea. 

SOUR DLAS (Full Range Twin Cone) 
5" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 
1" voice coil. Res. Freq. 63Hz. Freq. Resp. to 20KHz. Sens. 86áB- PRICE £8.99 + £1.00 P&P ea. 
8'/z" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 
1" voice coil. Res. Freq. 56Hz. Freq. Resp. to 20KHz. Sens- 69d8- PRICE £9.99 r- £1.50 P&P ea. 
8" 60 WATT R.M.S. Hi-Fi/Multiple Array Disco etc. 
1/4" voice coil. Res. Freq. 38Hz. Freq. Resp. to 20KHz. Sens. 89dB. PRICE £11.99 Lt 50 P&P ea. 

nOIIC c. 
HOBBY KITS. Proven designs including glass 
fibre printed circuit board and high quality 
components complete with instructions. 

FM MICROTRANSMITTER (BUG) 90/105MHz with very sensitive 
microphone. Range 100/300 metres. 57 x 46 x 14mm (9 volt) 
Price: £8.62 + 75p P&P. 
3 WATT FM TRANSMITTER 3 WATT 85/115MHz varicap controlled 
professional performance. Range up to 3 miles 35 x 84 x 12mm 
(12 volt) Price: £13.74 + 75p P&P. 
SINGLE CHANNEL RADIO CONTROLLED TRANSMITTER/ 
RECEIVER 27MHz. Range up to 500 metres. Double coded modulation. 
Receiver output operates relay with 2amp/240 volt contacts. Ideal for 
many applications. Receiver 90 x 70 x 22mm (9/12 volt). Price: 
£17.82. Transmitter 80 x 50 x 15mm (9/12 volt). Price: £11.27 
P&P + 75p each. S.A.E. for complete list. 

ï 

3 watt FM 
Tra nsnlitter 

:URGLAR AL R 
Better to be 'Alarmed' then terrified. 
Thandar's famous 'Minder' Burglar Alarm System. 
Superior microwave principle. Supplied as three units, 
complete with interconnection cable. FULLY 
GUARANTEED. 
Control Unit - Houses microwave radar unit, range 
up to 15 metres adjustable by sensitivity control, 
Three position, key operated facia switch - off - test - armed. 30 second exit and entry delay. 
Indoor alarm - Electronic swept freq. siren. 
104dB output. 
Outdoor Alarm - Electronic swept freq. siren. 98dB 
output. Housed in a tamper -proof heavy duly metal 
case. 
Both the control unit and outdoor alarm contain re- 
chargeable batteries which provide full protection 
during mains failure. Power requirement 200/260 Volt 
AC 50/60Hz. Expandable with door sensors, panic 
buttons etc. Complete with instructions. 
SAVE £148.00 Usual Price £228.85 

IDEAL for Work- 
shops, Factories, 
Offices, Home, 
etc. Supplied 
ready built. 

BKE's PRICE £79.99 + (4.00 P&P 
? Why buy a collection of self -assembly boards( 

OMP LINNET LOUDSPEAKERS 
The very best in quality and value. Made specially to suit todays 
need for compactness with high sound output levels. Finished in 
hard wearing black vynide with protective corners, grille and carry 
handle. All models 8 ohms. Full Range 45Hz - 20KHz. 
OMP 12/100 watts 20" X 15" X 12" £125.00 per pair 
OMP 10/200 watts 18" X 15" X 11" £145.00 per pair 
OMP 12/300 watts 20" X 15" X 11" £169.00 per pair 

Delivery: Securicor £8.00 per pair 

STEREO CASSETTE DECK 
STEREO CASSETTE DECK 
Ideal for installing into Disco 
and Hi-Fi cabinet/Consoles. 
Surface mounting (Horizon- 
tal). Supplied as one unit with 
all electronics including 
mains power supply. 
* Metal top panel Black finish. 
* Piano type keys including 
pause 
* Normal/Chrome tape 
switch 
* Twin Vu Meters 
* 3 Digit counter 
* Slider Record Level control 
Size 171 X 317 mm Depth 
110 mm 

,'PRICE £35.99 +£3,00 P&P 

BSR P256 TURNTABLE 
P256 turntable chassis S shaped tone arm 

Belt driven Aluminium platter Precision 
calibrated counter balance Anti -skate (bias) 
device) Damped cueing lever 240 volt AC 
operation (Hz) Cut-out template supplied 
Completely manual arm. This deck has a com- 
pletely manual arm and is designed primarily 
for disco and studio use where all the advan- 

tages of a manual arm are required. 
Price £33.60 each, r £3.00 P&P ea. 

ADC 04 mag. cartridge for above. Price £4.99 ea. P&P hop. 

PIEZO ELECTRIC TWEETERS MOTOROLA 
Join the Piezo revolution. The low dynamic mass (no voice coil) of a Piero tweeter produces an 
improved transient response with a lower distortion level than ordinary dynamic tweeters. As a 
crossover is not required these units can be added to existing speaker systems of up to 100 watts 
(more if 2 put in series). FREE EXPLANATORY LEAFLETS SUPPLIED WITH EACH TWEETER. 

TYPE 'A' (KS N2036A) 3" round with protective wire 
mesh, ideal for bookshelf and medium sized Hi-fi 
speakers. Price £4.90 each + 40p P&P. 
TYPE 'B' (KSN1 005A) 3'/z" super horn. For general 
purpose speakers, disco and P.A. systems etc. Price 
£5.49 each + 40p P&P. 
TYPE 'C' (KSN6016A) 2" X 5" wide dispersion 
horn. For quality Hi-fi systems and quality discos etc. 
Price £6.49 each + 40p P&P. 
TYPE 'D' (KSN1025A) 2" X 6" wide dispersion 
horn. Upper frequency response retained extending 
down to mid range (2KHz). Suitable for high quality 
Hi-fi systems and quality discos. Price £8.99 each 
+ 40p P&P. 
TYPE 'E' (KS N1038A) 3a/4" horn tweeter with 
attractive silver finish trim. Suitable for Hi-fi monitor 
systems etc. Price £5.49 each -: 40p P&P. 
LEVEL CONTROL Combines on a recessed mount- 
ing plate, level control and cabinet input jack socket. 
85 X 85 mm. Price £3.99 - 40p P&P. 

1 K -WATT 
SLIDE DIMMER 

* Control loads up 
to 1Kw 
* Compact Size 
43,3 X 1 X 2'/º 
* Easy snap in fix- 
ing through panel/ 
cabinet cut out 
* Insulated plastic 
case 
* Full wave con- 
trol using 8 amp 
triac 
* Conforms to 

BS800 
* Suitable for both resist- 
ance and inductive loads. In- 
numerable applications in 
industry, the home, and 
disco's, theatres etc. 
PRICE £12.99 + 75p P&P 
(Any quantity). 

POSTAL CHARGES PER ORDER £1.00 minimum. OFFICIAL 
1r/A ORDERS WELCOME, SCHOOLS,COLLEGES, GOVERNMENT 

BODIES, ETC. PRICES INCLUSIVE OF V.A.T. SALES COUNTER 
VISA/ACCESS/C.O.D. ACCEPTED, 

STEREO DISCO MIXER 
STEREO DISCO MIXER with 7 band graphic 
equaliser and 10 segment L.E.D. Vu Meters. Many 
outstanding features. 
5 Inputs with individual fader controls: - 
2 Mag. turntable, 2 Aux. plus Mic. with talk -over 
switch. Headphone monitor. Master output control 
with Hi -Low outputs. Compatible with our OMP 
Power Amplifiers. 
Size: 360 x 200 x 120 mm. Supply 240V/50Hz AC. 

PRICE (119.99 + (3.00 P&P 

B. K. ELECTRONICS 
UNIT 5, COMET WAY, SOUTHEND-ON-SEA, 

ESSEX, SS2 6TR TEL: 07.02-527572 
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DIGEST 

BT Voice Mail 
s your' phone call a shot in the 

I dark? You know the situ- 
ation - you call them but they're 
not there so you leave a message. 
They call back but you've nipped 

out for a few minutes and so it 
goes on. 

For a mere £30,000 the basic 
VM600 Voice Mail system could 
revolutionise your communica- 
tions. The system works like an 
electronic pigeon hole array in 
which voice messages can be dic- 
tated, edited to get the sense right 

and deposited in the machines 
memory. At some later date the 
intended recipient can call up the 
memory and will receive whatever 
messages have been left 

The hardware consists of a free- 
standing equipment rack which 
contains the heart of the system 
and a number of pocket tone 
generators. The system can be 
connected directly between an 
existing push-button telephone 
system and the PABX without the 
need for any extra equipment. 
Users of the attached telephones 
can then access the VM600 using 
a personal password to place and 
retrieve messages. From other 
telephones or when calling in over 
the public network, the small tone 
generator is used. 

When access to the system has 
been gained, spoken messages 
guide the user through the 
process of leaving or locating 
messages. This removes the need 
for typing or other skills, allowing 
the whole procedure to be carried 
out using only a button. 

The VM600 is built around a 
dedicated microcomputer and 
the basic version has a 32M byte 
disc store which caters for up to 
60 users and gives three hours 
worth of message storage. The 
system can be expanded to 
handle up to600 users and give30 

hours of storage time. A separate 
console which can be sited up to 
100m away from the main unit is 
used to set up the passwords and 
the facilities available to each 
user, and it can also be used to 
obtain statistics on usage and 
other operational information. 

In addition to the facilities 
outlined above, the VM600 can 
send stored messages to up to 
sixty users or can be instructed to 
leave a message dormant until a 
certain date and time. For 
authorised users there are useful 
facilities like giving one message 
priority over others, checking that 
a message has been received, 
repeat calling for urgent mess- 
ages and security coded mess- 
ages for sensitive information. 

The system is expected to be of 
interest to companies with sales 
or service staff who spend a lot of 
time away from the office but fre- 
quently need to send back infor- 
mation or receive instructions. It 
would also be useful for com- 
panies who deal regularly with 
people in other time zones as 
there are frequently only short 
periods during which business 
hours coincide. 

For more information on the 
Voice Mail contact the local 
British Telecom sales office or 
ring 01-725 5577. 

Personal 
Radiation 
Monitor 

mpulse have recently intro- 
duced a simple to use, pocket - 

sized personal radiation monitor. 
Monitor 4 combines new elec- 
tronic techniques with simplicity 
to provide an effective radiation 
alert which gives maximum user 
protection. 

Monitor 4 has no external wires 

Don't look now, but that 
handsome bloke standing 

between Cirkit Chief Executive 
Christopher Sawyer (right) and 
Richard Bulgin, Head of Con- 
sumer Services, is your very own 
editor, Dave Bradshaw. The occa- 
sion was the launch of Cirkit' s first 
catalogue which contains all the 
products listed by their pre- 
decessors, Ambit, as well as a 
number of new lines. It costs 85p 
and includes three vouchers 
worth one pound each when pre- 
sented with orders worth £15 or 
more. The catalogue is on sale at 
branches of W.H. Smith 
throughout the country or may be 
obtained direct from Cirkit, Park 
Lane, Broxbourne, Hertfordshire 
EN10 7NQ tel 0992-444111. 

or probes and is sensitive to a 
broad spectrum of ionizing radia- 
tion includingalpha, beta, gamma 
and X- Rays. The level of radiation 
is indicated by an easy -to -read 
meter, a count light and a bleeper 
that can be switched off for 
silent monitoring. 

The monitor reads in three 
ranges from 0-50mr/h and uses 
an industry standard halogen - 
quenched GM tube with a mica 
end window. It is easily calibrated 
and runs for up to2,000hrs on one 
9 V alkaline battery at background 

radiation levels. 
The unit detects alpha down to 

2.5 MeV and typical detection 
efficiency at 3.6 MeV is more than 
80%. Beta is detected at 50 keV 
with 35% typical efficiency; typi- 
cal efficiency of 150 keV is 75%. 
Gamma and X-rays are detected 
down to 10 keV typically through 
the end window and 40 keV 
minimum through the case. 

For further information contact 
Impulse Sales & Marketing, 29a 
Egerton Street, Chester CH1 

3 N D. 

AM/ FM Radio 
Upon reflection, we realise 
that we should have 

quoted the order numbers for the 
inductors and filters in this pro- 
ject as they're rather hard to find 
in Cirkit's catalogue! The order 
numbers are as follows: 
YMRS 16726 (L4) 35-67260 
(42p); CFU 050D (L5) 16-05006 
(84p); YMCS 2A740 (L6) 35- 
07400 (42p); CLNS 30569 (L7) 
35-05690 (66p); SFE10.7MA (F1, 
2) 16-10755 (49p); CDA 10.7MA 
(F3) 16-10770 (84p). Prices 
quoted here are taken from 
Ambit's most recent catalogue, e 
but need VAT and p&p. 
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=Rapid 
V Electronics 

MAIL ORDERS: 
Unit 1, Hill Farm Industrial Estate, 
Boxted, Colchester, Essex C04 5RD. 

Tel. Orders: Colchester (0206) 36412. 
Telex: 987756. 

ACCESS AND 
BARCLAYCARD 

WELCOME 

MIN. D CONNECTORS 
9 way 15 way 25 way 37 way 

Plugs solder lugs 55p 66p 90p 150p 
Right angle 90p 135p 200p 350p 
Sockets solder lug 80p 100p 135p 260p 
Right angle 120p 180p 290p 4205 
Covers 100p 90p 100p 110p 

CONNECTORS 

DIN Plug Skt Jack Plug Skt 
2 pin 90 9p 2.5mm lop 105 
3 pin 12p 10p 3.5mm 911 9p 
5 pin 13p 110 Standardl6p 20p 
Phono 105 12p Stereo 24p 25p 
inter 12p 13p 4mm 18p 17p 
UHF (CB) Connectors: 
PL259 Plug 40p. Reducer 145. 
S0239 square chassis skt 385. 
502395 round chassis skt 405. 
IEC 3 pin 250V/6A. 
Plug chassis mounting . . 38p 
Socket free hanging . 60p 
Socket with 2m lead . . 120p 

SWITCHES 

SCRs 
C106D 35 

400V BA 70 
400V 12A 95 

SOLDERING IRONS 

Anton CS 17W Soldering iron 430 
2.3 and 4.7mm bits to suit . 85 
Antex XS 25W soldering iron '530 
3.3 and 4.7mm bits to suit 85 
Solder pump desoldering tool 480 
Spare nozzle for above 70 
10 metres 22 swg solder . 100 
0.5kg 22 swg solder . 750 

Suburin toggle: 
SPST 55p. SPDT 60p. DPDT 65p. 
Miniature toggle: 
SPDT 80p. SPDT centre off 90p. 
DPDT 90p. DPDT centre off 100p. 
Standard toggle: 
SPST 35p. DPDT48p 
Miniature DPDT slide 14p. 
Push to make 15p. 
Push to break 22p. 
Rotary type adjustable stop. 
1P12W, 2P6W, 3P4W all 55p each. 
OIL switches: 
4SPST 805 6 SPST 80p. 8 SPST 100. 
Min. DPDT slide 14p. Push -make 15 

SOCKETS 

8 pin 
14 pin 
16 pin 
18 pin 
20 pin 
22 pin 
24 pin 
28 pin 
40 pin 

Low Wire 
profile wrap 

28p 
Hp 45p 
top 555 
125 60p 
1311 688 

1511 75p 
171. 82p 
1511 95p 
250 135p 

Prof esse anal ZIF sockets 
24 pin 430p 28 pin 4805 
40 pin 595p 

=COI 
555CMOS 80 
556CMOS 150 
709 35 
741 16 
748 35 
AY31270 720 
AY38910 390 
AY38912 430 
CA3046 65 
CA3080E 65 
CA3089 200 
CA3090AD 375 
CA3130E 85 
CA3140E 38 
CA3160 95 
CA3136 100 
CA3189 260 
CA3240E 100 
ICL7106 680 

C7611 
CL7621 
CL7622 
CL8038 
CL8211A 
CM 7224 
CM7555 
CM7556 

LF347 
1E351 
LF353 
LF356 
LM IOC 
LM301A 
LM311 
LM318 
LM324 
LM3342 
LM3352 
LM339 
LM348 

TRANSISTORS 

AC125 35 
AC126 30 
AC127 30 
AC128 30 
AC176 25 
AC1B7 25 
AC188 25 
AD142 120 
AD161 42 
AD162 42 
AF124 60 
AF126 50 
AF139 40 
AF186 70 
AF239 55 
BC107 10 
BC107B 12 
BC108 10 
BC108B 12 
8C108C 12 
BC109 10 
BC109C 12 
BC114 
BC115 
BC117 
BC119 
BC137 
BC139 
8C140 
BC141 
BC142 
BC143 
BC147 
-BC148 
BC149 
BC15Z 

22 
22 
22 
35 
40 
38 
29 
30 
28 
30 
10 
10 
10 
11 

98 
190 
200 
295 
220 
785 

80 
150 
150 

40 
75 
90 

325 
30 
45 

135 
45 
B5 

125 
40 
60 

TRANSFORMERS 

3VA PCB Mounting 
2x6 V@0.25A;2x9V@O.15Á 
2x12V50.12A;2x15V50.1A 180p 

6VA PCB Mounting 
2x6V@0.5A;2x9V@0.4A 
2012V@0.3A;2x 15V@0.25A 270p 

Standard. Chassis Mounting 
6VA: 2x6V@0.5A; 2x9V@0.4A 
2x12V@(1.3A2x 15V@0.254 2405 

12VA: 2x6V@1A; 2x9V@0.6A 
2015V50.44;2x20V50.3A 3505 

VERO 

Verobloc 395 
Veroboard Size 0.1 in mat 
2.5 x 1 26 
2.5 x 3.75 95 
3.75 x 5 120 
3.75 x 17 . . . . 350 
4.75 x 17 . . 455 
VD board . . 190 
Veropins per 100: 
Single sided 55 
Double sided . . 65 
Spot face cutter . . . 145 
Pin insertion tool 185 
Wiring pen 375 
Spare spool 75p Combs 6 

MICRO 

2716 310 
2532 380 
2732 one time 
programmable 

360 
2732 430 
2764-250 595 
2764 BBC 595 

27128-250 1225 
6116P3 520 
6264P15 2980 
4116P4 70 
4164-15 480 
41256-15 2850 
Z80A CPU 290 
Z80A P10 320 
Z80A CTC 320 
Z80A S10 880 
Z8OA DMA 880 

COMPONENT KITS 

6800 
6802 
6809 
6810 
6821 
6840 
6850 
6852 
6875 
6880 
6502 

200 
280 
600 
140 
140 
360 
165 
240 
500 
100 
370 

6522 
6532 
6551 
8085A 
8156 
8251 
8263 
8255 
8259 
MC1488 
MC 1489 

330 
520 
540 
320 
380 
350 
370 
320 
400 

70 
70 

CABLES 

20 metre pack single core connect- 
ing cable ten different colours. 75p 
Speaker cable . . 10p/m 
Standard screened . . 165/, 
Twin screened . . 24p/m 
2.5A 3 core mains 23p/m 
10 way rainbow ribbon 26p/ft 
20 way rainbow ribbon 47p/ft 
10 way gery ribbon . . 14P/It 
20 way grey ribbon . . 28p/ft 

REGULATORS 

78L05 30 79L05 
78L12 30 79L12 
78115 30 79L15 
7805 40 7905 
7812 40 7912 
7815 45 7915 
LM317K 270 LM723 
LM317T 90 78E105 
LM323K 420 

45 
45 
45 
45 
45 
45 
40 
550 

An ideal opportunity for the beginner or the experienced constructor 
to obtain a wide range of components at greatly reduced prices. :W 5% 
Resistor kit. Contains 10 of each value from 4.7 ohms to 1M (total 
of 650 resistors) . . . 530 
Ceramic Cap. kit. 5 of each value - 22p to 0.01u 1135 caps) . 370 
Polyester Cap. kit. 5 of each value from 0.01 to l uF 165 caps) 575 
Preset kit. Contains 5 of each value from 100 ohms to 1M (total 
65 presets . . . . . . . 425 
Nut and Bolt kit (total 300 items): 1805 
26 6BA ''/a ' bolts 50 68A washers 50 68A nuts 
25 6BA h" bolts 25 4BA %" bolts 50 6BA washers 
50 6BA nuts 25 6BA %" bolts. 

DIODES 

BY127 12 
0A47 10 
0A90 8 
OA91 7 

oA200 8 
9A202 8 
1N914 4 
1N4148 3 

OPTO 

1N4001 
1N4002 
154006 
154007 
IN5401 
1N5404 

1 N5406 
400mW zen 
1.3W tener 

3 

12 
16 
17 
6 

13 

3mm red 8 5mm red 8 
3mm green 11 5mm green 11 
3mm yellow 11 5mm yellow 11 
Clips to suit -3p each. 
Rectangular: TIL32 40 
red 12 TIL111 60 
green 17 TIL78 40 
yellow 17 ORP72 85 
ILD74 95 IL074 185 
TIL38 35 TIL100 75 
2NS777 45 Tricolor Led 35 
Seven segment displays: 
Com cathode. Com anode. 
DL704 0.3" 95 0L707 0.3" 95 
FND5000.5"100 FND5070.5"100 
10 bar DIL LED display, red 180 

5mm superbright LED 25Omcd 
red 30 

HARDWARE 

PP3 battery clips 
Red or black crocodile clips 
Black pointer control knob 
Pr Ultrasonic transducers 
6V Electronic buzzer . 

12V Electronic buzzer 
PB2720 Piezo transducer . 

64mm 64 ohm speaker 
64mm 8 ohm speaker 
20mm panel fuseholder 
Red or black probe clip. 
4mm terminals 
12 way 'chocolate' block 
ultra -min. 6 or 12v rel. SPDT 
ditto. but DPDT . 

EURO CONNECTORS 

6 
. 6 

15 
390 

65 
70 
75 
70 
70 
25 
35 
33 
21 

135 
195 

Gold flashed Rt. angle Wirewrap 
contacts: plug socket 
64 way A+B 195 230 
64 way A+C 220 270 
96 way A+B+C 320 330 

TR TACS 400V 8A 65 
400V 16A 95 

400V 4A 50 BR100 25 

NEW 1985 CATALOOGUE 
Our new fully illustra- 
ted 50 page detailed 
information on over 
3000 product lines at 
the most competitive 
prices n the market. 
The catalogue costs 
just 70p including pos- 
tage or free with orders 
over E20 in value. Send 
for your copy today! * **9F * * * * 

COMPUTER CONNECTORS 
ZX81 2 x 23 way edge connector 
wire wrap for ZX81 . . 150 
SPECTRUM 2 x 28 way edge 
connector wire wrap. . . 200 
AMPHENOL PLUGS 
24 way IEEE IOC 450 
36 we Centronix IDC . . .490 
RIBBON CABLE 

Grey Ribbon cable. Price per foot 
10 way . 14 34 way . 58 
16 way 25 40 way . 68 
20 way . 28 50 way . 90 
26 way . 38 60 way . 100 

CAPACITORS 

Polyester, radial leads. 250v. C280 
type: 0.01, 0.015, 0.022, 0.033 - 

Bp; 0.047, 0.068, 0.1 - 7p; 0.15, 
0.22 - 9p; 0.33, 0.47 - 13p; 0.68 
20p; lu - 23p. 
Electrolytic, radial or axial leads: 
0.47/63V, 1/63V, 2.2/63V,4.7/83V, 
10/25V - 7P; 22/25V, 47/25V 8p; 
100/25V - 9P; 220/25V 14P; 
470/25V - 22p; 1000/25V - 305; 
2200/25V - 505. 
Tag end power supply electrolytics: 
2200/40V - 1105; 4700/40V -1605 
2200/63V - 1405; 4700/63V - 230p 
Polyester, miniature Siemens PCB: 
1 n, 2n2, 3n3, 407, 608, 10n, 15n, 7P; 
22n,33n, 47n, 68n, 8p; 100n, 99; 
150n, 119: 220n, 13p; 330n, 20p; 
470n 26p; 680n, 29p; lu 335; 

Tantalum bead: 
0.1, 0.22. 0.33, 0.47, 1.0 @ 35V - 
12p. 2.2, 4.7, 10 5 25V - 205; 
15/16V - 30p; 22/16V - 27g;33/ 
16V - 45p; 47/6V - 279;47/16V - 

70p; 68/6V - 405; 100/10V - 90p. 
Car, disc. 22p -0.01u 50V, 3p each. 
Mullard miniatura ceramic plate: 
1.8pF to 100pF 6p each. 
Polystyrene, 5% tol: 109-10005, 69; 
15004700, Bp; 6800 0.012u, 10p. 
Trimmers. Millard 808 series: 2-10 
pF, 22p; 2-22pF, 30p; 5.565pF, 350 

BRIDGE 
RECTIFIERS 

lA 50V 
A 400V 

2A 200V 40 
2A400V 45 
6A 100V 80 
6A 400V 95 

20 VMI8DIL0.9A 
35 200V . . 60 

IDC CONNECTORS 

PC8 
Plug 
St. 

10 way 70 
16 way 75 
20 way 90 
26 way 105 
34 way 115 
40 may 140 
50 way 165 
80 way 195 

PCB Socket Edge 
Plug Conn, 
Rt. ang. 

70 70 - 
80 80 - 
90 95 130 

110 115 155 
130 130 180 
140 145 210 
165 170 240 
195 200 - 

LM358 50 
LM377 210 
LM380 80 
LM381 150 
LM382 130 
LM384 140 
LM386 90 
LM387 120 
LM393 60 
LM710 48 
LM711 60 
LM725 70 
LM733 70 
LM741 16 
LN/747 60 
LM748 35 
LM1458 35. 
LM2917N8 195 
LM3900 45 
LM3909 85 
LM3914 265 

LM3915 
LM13600 
MC1310 
MC1496 
MC3302 
MC3340 
MF1OCN 
M 1922 
ML924 
ML925 
ML926 
ML927 
ML928 
ML929 
NE529 
NE531 
NE544 
NE555 
NE556 
NE565 
NE566 

265 NE567 130 
110 NE570 370 
150 NE571 370 
75 NE5532 160 
75 NE5534 105 

130 RC4136 65 
330 RC4558 40 
390 SL486 195 
290 SL490 220 
290 SN76018 150 
210 SN76477 380 
210 SP8629 250 
210 SP0256AL2425 
210 Speech data 50 
225 TBA800 70 
135 TBA810 90 
170 TBA820M 65 
20 TBA950 220 
45 TCA940 165 

115 TDA1008 320 
140 TDA1022 490 

BC158 11 
BC158 10 
BC159 10 
BC160 40 
BC168C 10 
BC169C 10 
BC170 8 
BC171 10 
BC172 8 
BC177 16 
BC178 16 
BC179 18 
BC182 10 
BC182L 10 
BC183 10 
BC183L 10 
8C184 10 
BC184L 10 
BC212 10 
BC212L 10 
BC213 10 
BC213L 10 
BC214 10 
BC214L 10 
BC237 
BC238 
BC308 
BC327 
BC328 
BC337 
BC338 
BC477 
BC478 
BC479 
BC517 
BC547 

BC548 5 
BC549 10 
BC557 10 
BC558 10 
BCY70 16 
BCY71 16 
BCY72 16 
BD115 55 
BD131 40 
BD132 40 
8D133 50 
BD135 35 
50136 35 
130137 35 
813138 35 
BD139 35 
BD140 35 
813204 110 
80206 110 
130222 85 
8E180 35 
8E182 35 
6E184 35 
13E185 25 
BF194 12 
8E195 12 

BF196 12 
7 RF197 12 
7 ;1F198 15 

10 BF199 18 
8 8E200 35 
8 BF244B 35 
8 BF245 35 

12 BF2568 45 
22 BF257 32 
22 6E258 30 
22 6F259 30 
30 9F337 35 
5 BI -R40 35 

BFR40 23 
BFR80 23 
BFR81 23 
13E029 30 
BFX84 30 
BFX85 30 
BFX86 30 
BFX87 30 
BFX88 30 _ 

3F Y56 27 
9FY51 27 
BFY52 27 
BFY53 30 
BFY55 30 
BFY56 30 
BR 839 50 
BSX20 22 
130829 35 
BSY95A 30 
130205 160 
8U206 200 
8U208 170 
MJ2955 99 
MJE340 50 
MJE520 50 
MJE521 90 
MJE3055 70 
MPF102 40 
MPF104 40 
MPSA05 23 
MPSA06 25 
MPSA12 29 
MPSA55 30 
MPSA56 30 
MPSU05 55 
MPSUO6 55 
MPSU55 55 
MPSU56 55 
2N118L 22 

2N1613 30 
2N2218A 45 
2N2219A 28 
2N2221Á 25 
2N2222A 20 
2N2368 25 
252369 18 
2N2484 27 
2n2646 60 
2N2904 28 
2N2904Á 28 
252905 28 
2N2905A 28 
2N2906 28 
2N2906Á 28 
252907 24 
2N2907A 24 
252926 10 
2N3053 28 
253054 55 
253055 50 
253442 120 
2N3702 9 
2N3703 10 
253704 9 
2N3705 10 
253706 10 
253707 10 
253708 10 
253709 10 
2N3772 170 
2N3773 195 
253819 32 
2N3ß20 50 
253823 65 
2N3866 90 
2N3903 10 
253904 10 
253905 10 

253906 
2N4037 
254058 
254060 
254061 
2N4062 
40360 
40361 
40362 
40408 
255457 
2N5458 
2N5459 
2n5485 
255777 
2N697 
25698 
2N706A 
2N708 
2N918 
TIP29 
TIP29A 
TIP29B 
TIP29C 
TIP30 
TIP30A 
TIP308 
TIP30C 
TIP31A 
TIP318 
TIP31C 
TIP32A 
TIP328 
TIP32C 
TIP33A 
TIP33C 
TIP34A 
TIP34C 
TIP35A 

TDA1024 115 
TL061 40 
TL062 65 
T L064 105 
TL071 38 
TL072 60 
TL074 110 
TL081 30 
TL082 50 
TL084 105 
TL170 50 
UA2240 140 
ULN2003 80 
ULN2004 80 
XR2206 365 
ZN414 80 
ZN423 135 
ZN424P 130 
ZN425E 350 
ZN426E 300 
ZN427E 600 
ZN428E 450 
25459 285 
ZN1034E 200 

RESISTORS 
arbon film 1+ 

:W 5%4.7ohm - 10M 2p 
Y,W 5% 4.7ohm- 4M7 3p 
Metal film 
:W1%10ohm-1M 4p 
25* price applies to 25, per 
value not mixed. 

25 
1g 
2p 

3P 

CRYSTALS 
100KHz 
1 MHz 
1.8432M 
2.0MHz 
2.4578M 
3.276M 
3.579M 
4.OMHz 

235 
275 
200 
225 
200 
150 
95 

140 

4.194MHz 150 
443MHz 100 
5.008MHz 240 
6.0MHz 140 
6,144MHz 150 
7.0MHz 150 
8.0MHz 140 

10.0MHz 170 
12.OMHz 170 
16.0MHz 200 

Aluminium 
3 x2x1" 65 

Plastic with lid 4 x 2%x 115" 95 
& screws 4 x 2%x 2" 95 
71x46x22mm 50 6 x 4 x2" 120 
95x71x35mm 86 7058214" 166 
140x90x55mm 1,40 80603" 205 

BOXES 

TIP35C 125 
TIP36A 115 
TIP36C 130 
TIP41A 45 
TIP42A 45 
TIP120 60 

50 TIP121 60 
30 TIP122 60 
30 TI5141 110 
30 TIP142 120 
35 TIP147 120 
45 TIP2955 70 
20 TIP3055 60 
40 TIS43 40 
20 1I043 40 
25 1I044 45 
35 TIS45 45 
35 T1590 30 
35 T1591 30 
35 VN10KM 65 
35 VN46AF 94 
35 VN66AF 110 
35 VN88AF 120 
35 ZTX107 
40 ZTX108 
35 ZTX109 
35 ZTX300 
40 ZTX301 
35 ZTX302 
38 ZTX304 
40 ,ZTX341 
65 ZTX500 
75 ZTX501 
70 ZTX502 
80 ZTX503 

105 ZTX504 

10 
45 
10 
10 
10 
10 
40 
50 
50 

11 

11 

11 

14 
16 
16 
20 
20 
13 
18 
18 
18 
25 

7400 25 
7401 25 
7402 25 
7403 25 
7404 25 
7405 25 
7406 45 
7407 45 
7408 25 
7409 25 
7410 25 
7411 25 

7412 25 
7413 36 
7414 60 
7416 43 
7417 43 
7420 25 
7421 30 
7422 30 
7427 30 
7428 30 
7430 25 
7432 35 
7433 35 
7437 43 
7438 45 

7440 
7442 
7444 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7472 
7473 
7474 
7475 

25 
74 

105 
130 

98 
98 
25 
25 
25 
25 
25 
35 
40 
36 
55 

7476 
7480 
7483 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 

40 74107 
50 74109 
65 74121 

110 74122 
38 74123 

170 74125 
55 74126 
80 74132 
55 74141 
55 74145 
90 74147 
70 74148 
80 74150 

170 74153 
125 74154 

40 '74157 80 
60 74160 90 
50 74161 90 
50 74162 90 
92 74163 90 
50 74164 115 
50 74165 90 
60 74167 200 
80 74170 170 
85 74173 100 

130 74174 100 
105 74175 80 
130 74176 80 

70 74177 80 
135 74179 90 

74180 85 
74181 230 
74182 85 
74190 120 
74191 120 
74192 120 
74193 110 
74194 80 
74195 63 
74196 120 
74197 85 
74198 195 
74199 195 

CMOS 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 

4016 
4017 
4018 

18 4019 
18 4020 
18 4021 
65 4022 
18 4023 
50 4024 
40 4025 
40 4026 
18 4027 
18 4028 
26 4029 
50 4030 
42 4031 

26 4034 145 4054 70 18 4502 50 4529 80 
43 4036 270 4055 70 20 4503 45 4532 65 
55 4039 270 4059 400 60 4507 45 4634 390 
35 4040 46 4060 70 60 4508 115 4538 70 
48 4041 55 4063 80 120 4510 48 4543 65 
55 4042 45 4066 24 26 4511 50 4549 390 
60 4043 45 4067 230 70 4512 50 4553 215 
18 4044 50 4068 18 70 4514 115 4555 50 
35 4046 60 4069 18 260 4515 115 4556 50 
18 4047 52 4070 22 70 4516 48 4559 390 

120 4048 50 4071 18 38 4518 48 4560 110 
28 4049 26 4072 18 100 4520 48 4584 38 
40 4050 26 4073 18 75 4521 110 4585 65 
45 4051 48 4075 100 4526 70 4724 140 
18 4052 48 4076 75 4527 60 

125 4053 60 4077 90 4528 45 

4051 
4082 
4085 
4086 
4089 
4093 
4094 
4095 
4097 
4098 
40106 
40109 
40163 

24 40173 
60 40175 
24 40193 

LS TTL 

1000 
LS01 
LS02 
LSO3 
LSO4 
LS05 
LSO8 
LSO9 
LS10 
LS11 
LS12 
LS13 
L514 
LS15 

LS20 
LS21 
LS22 

22 LS26 
22 LS27 
22 LS30 
22 LS32 
22 LS37 
22 LS38 
22 LS40 
22 LS42 
22 LS47 
22 LS48 
22 LS51 
36 LS55 
45 LS73 

LS74 22 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
60 
78 
78 
22 
22 
28 
28 

LS75 38 
LS76 28 
L578 28 
LS83 68 
L585 82 
LS86 35 
LS90 40 
LS92 50 
LS93 45 
LS95 58 
1596 120 
LS107 42 
LS109 42 
LS112 42 
L3113 32 
LS114 32 
LS122 56 

LS123 
LS125 
LS126 
LS132 
LS136 
LS138 
LS139 
LS145 
LS147 
LS148 
LS151 
LS153 
LS154 
LS155 
LS157 
LS158 
LS160 

70 LS161 
37 LS162 
37 10163 
53 LS164 
35 LS165 
48 LS166 
48 LS170 
92 LS173 

130 LS174 
115 LS175 

55 LS190 
80 LS191 

220 LS192 
55 LS193 
48 LS195 
48 LS196 
60 LS197 

70 
95 
88 

120 
80 
60 
60 
75 
55 
75 
75 
60 
75 
75 

60 LS221 78 LS365 
60 LS240 105 LS366 
60 LS241 80 LS367 

LS242 80 LS368 
LS243 80 LS373 
LS244 80 LS374 
LS245 88 L5375 
LS247 77 LS377 
LS251 55 LS378 
LS257 55 LS390 82 
LS258 55 15393 82 
LS259 90 LS399 115 
LS266 28 LS541 115 
LS273 80 LS670 170 
LS279 55 
LS283 70 
LS353 85 

42 
42 
42 
42 
80. 
80 
55 

100 
88 

The Rapid Guarantee 
* Same day despatch * Competitive prices 

e 11.61-1 * /- - / s 

ORDERING INFO. All components brand new and to full spec. All prices exclude VAT. 
Please add to total order. Please add 50p carriage to all orders under £20 in value 'Minimum 
order £5'. Send cheque/P.O. or Access/Visa number.with order. Our new 50 page catalogue 
is given free with all orders over £20. Available at 70p each. Telephone 
orders welcome with Access or Visa. Official orders accepted from colleges, schools etc. 
Export orders no VAT but please add for carriage. We are open Monday to Friday. 
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Rotary Coded 
Dilswitches 

Arange of 10 position and 
16 position ERG dual -in - 

line switches for PCB mounting is 
now available from Semiconduc- 
tor Supplies International. The 
switches are expected to find 
employment in a wide range of 
control applications, and their 
memorability has been further 
enhanced by the adoption of a 

punning title almost worthy of ETI - they are to be called dial -in - 
line switches! 

Three types are available, two 
with knob operation and one with 
a screwdriver slot. One type is 
suitable for vertical or horizontal 
mounting on the edge of a PCB 
and all are fully sealed and suit- 

able for flow soldering and 
solvent cleaning. 

Contact ratings are 125 mA, 30 
VDC with an initial contact resis- 
tance oftypically5OmS1 maximum 
at 10mVDC/10mA. The insulation 
resistance is 100 Mn minimum at 
240 VDC for one minute, and the 
life within rated load is 20,000 
rotary detent steps. 

The dimensions are 10 X 10 
X 6mm for screwdriver operation 
and 10 X 10 X 11 mm for the 
switch with the large knob. Max- 
imum contact resistance found 
when testing to five million dry cir- 
cuit switching operations mon- 
itored at10mVDC/10mAwas less 
than 20mí2. Semiconductor 
Supplies International Ltd, 
Dawson House, 128-130 Car- 
shalton Road, Sutton, Surrey SM1 
4RS, tel 01-643 1126. 

Sound Moves 
The re -organisation of A.F. 
Bulgin and Company PLC, 

one of the results of which is the 
recent re -appearance of Ambit 
under the new name of Cirkit, 
continues apace. Soundex Ltd, 
manufacturers of peak pro- 

gramme meters, drive amplifiers 
and audio measuring sets, have 
been purchased from Bulgin by 
professional broadcast equip- 
ment suppliers Allotrope Ltd. 
Allotrope plan to extend the 
Soundex range with the addition 
of complementary products in 
the near future and have appoin- 
ted Cirkit as distributors. The re- 
organisation allows Bulgin to 

concentrate on its traditional 
manufacturing interests and the 
newly -formed Power Conversion 
Division while Cirkit Holdings 
PLC undertakes distribution. 

Allotrope Ltd, 114 Wardour 
Street, London W1 V 3 LP, tel 01- 
434 3344. A F. Bulgin and Com- 
pany PLC, Bypass Road, Barking 
Essex IG11 0A2, tel 01-594 
5588. 

BBC 
Loudspeaker 
Agreement 

The BBC has signed a licence 
agreement with the two 

British companies, Spendor 
Audio Systems Ltd and Swisstone 
Electronics Ltd, which allows 
them to manufacture the medium 
size, high quality, LS5/9 Studio 
Monitoring Loudspeaker. The 
agreement will enable these two 

companies to market the loud- 
speaker worldwide. 

The LS5/9 cabinet is only a 
quarter of the volume of the BBC's 
principal, much larger, high 
quality monitor the LS5/8, but the 
sound reproduction is a close 
approximation. The dimensions 
are 280mm wide, 460mm high, 
and 275mm deep, and the weight 
is only 14kg. As a result it is ideal 
for use where portability is 

required or where space is 
limited. 

The loudspeaker uses two drive 
units with a passive crossover, 

and an equaliser which provides a 
flat, free -field axial response over 
the range 50Hz to 16kHL The 
tweeter is a proprietary soft dome 
type, and the low frequency unit is 
a BBC design which uses a poly- 
propylene diaphragm. The levels 
of coloration and harmonic 
distortion are very low. A 50W 
amplifier is required to obtain the 
maximum sound level output of 
105dB relative to 20µPa at 1m. 

Engineering Information De- 
partment, BBC Broadcasting 
House, London W1 A 1 AA, tel 01- 
927 5432. 

Marco Trading have issued a 

124 -page catalogue which lists 
their range of electrical fittings, 
connectors, test equipment, 
semiconductors and general 
components and even valves. The 
catalogue comes with an order 
form, reply -paid envelope and 
special offers list and is available 
from Marco Trading The Malt- 
ings, High Street, Wem, Shrop- 
shire SY4 5 E N, tel 0939-32763. 

Rockwell international have 
brought out the second edition of 
their 1984 data book Its 1362 
pages cover their entire line of 
solid-state devices and board - 
level micro -computer products 
and there are sections on 8 and 16 
bit microprocessors, memory 
products, intelligent display con- 
trollers and integral and stand 
alone modems. Contact Rockwell 
International Ltd, Semiconductor 
Products Division, Heathrow 
House, Bath Road, Hounslow 
TW5 9QQ tel 01-759 2366. 

Manufactured by: 
ZENITH Electronics, 
HA ILSHA M, 
E Sussex, U K 

Hybrid 
Protector 
Modules 

Zenith have introduced a 

range of overvoltage pro- 
tection modules (OVPs) which 
are designed to protect sensitive 
electrical and electronic circuits 
from supply voltage transients. 
The modules come in nine stan- 
dard voltage trip ratings and 
simply connect across the output 
terminals of any current -limited 
DC supply. 

The modules employ circuitry 
that contains hybrid thick -film 
integration and are potted in 
epoxy compound for thermal 
stability. There are four basic 
models available rated at 3, 5, 15 
and25 amps, each of which can be 
supplied with any of the nine stan- 
dard trip voltage ratings between 
5 and 30V DC Special versions 
operating at other voltages are 
also available to order. The mod- 
ules measure 30 X 20 X 15mm 
and connection is via twin Molex 
connector pins or 6mm spade 
terminals. 

Zenith Electronics, 21 Station 
Road Industrial Estate, Hailsham, 
East Sussex BN27 2EW, tel, 
04353-2647. 
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QUALITY COMPONENTS FROM CRICKLEWOOD! This list contains only a 

FRACTION OF OUR STOCK, which is constantly being updated. Prices quoted 
are for "oneoffs'-quantity discounts by negotiation. Official orders from Schools, 
Colleges, Goods Dept etc welcomed. WE SPECIALISE IN CREDIT CARD PHONE 
ORDERS. A quick call will check stock position and current prices. Add 60p p&p 
+ 15% VAT to all orders. All in -stock items despatched same day unless notified. 

PRICES SUBJECT 
TO CHANGE 

RESISTORS 

CARBON FILM 
5% HIGH STAB 
LOW NOISE - 

10010 
10MO 

kW E24 2p 
E24 

1W512 6p 
2WE12 12p 
METAL FILM 

ULTRA STABLE 
0 4W EXTRA 
LOW NOISE 
10/7TO IMO 

1%E24 6p 
LOW OHMIC 
GLAZE 1 2W 
0.22WUto 

520 
E24 11p 
WIRE WOUND 
ON CERAMIC 
812 SERIES 

2 t 3W 0.220 
to 3300 28p 

4 to7W0.470 
to 6K8 33p 

910 11W 10 
to 33K 37p 

POTS & 
PRESL iS 

ROTARY POTS 
LOW NOISE 

'4" SPINDLES 
E3 SERIES 

4K7 to 2M LIN 

4K7 to 2M LOG 
44p 

As above 
with OP 
Mains Switch 

reAs above stereo 
1.309 

PRE-SETS 
PIHER 

E3 100010 
10M0 

Mini Vert 16p 
Mini Boaz 16p 
Standard Vert 

19p 
Standard Hone 

19p 
CERMET 20 

TURN 
PRECISKIN 
PRESETS 
E3 SERIES 

p to 500K95p 

10/16V 18p 
10/35V 27p 
15/10V 220 
15/16V 30p 
15/25V 32p 
22/6.3V 26p 
22/16V 41p 
33/10V 300 
47/3V 20p 
47/13.3V 34p 
47/16V 75p 
10013V 32p 

ELECTRO. 
LYTICS 
Manly 

Panasonic 
AXIALS (Wires 

each end) 
uFd V 
.47 63 9p 
47 100 10p 
.47 350 35p 

1 100 10p 
1 46p 
2.2 525 9p 
2.2 63 10p 
2.2 100 130 
22 350 34p 
13 40 13p 
3.3 63 14p 
4.7 35 10p 
4.7 60 13p 
4.7 63 14p 
4.7 100 160 
10 29 Sp 
10 50 14p 

1060 18p 
182 10 3 

10 
10 350 1p 
22 25 16p 
22 40 16p 
22 63 i4p 
22 100 24p 
47 25 16p 
47 40 200 
47 63 30p 
47 100 32p 

100 25 
100 16 

25p 
162 

100 50 25p 
100 63 29p 
100 100 34p 
220 10 ió0 
220 16 199 
220 25 25p 
220 40 29p 
220 63 34p 
220 1 48p 
470 16 25p 
470 25 325 
470 40 31311 

470 63 50p 
470 100 69p 
1000 16 34p 
1000 25 43p 
1000 40 53p 
1000 63 75p 
2200 16 53p 
2200 25 7Ip 
2200 50 800 
2200 63 

4700 16 87p 
4700 25 99p 

Mal RADIALS 
Wires one 

end) 
uFd V 
10 35 7p 
22 10 7p 
22 16 8p 
47 10 Bp 
47 16 9p 
100 10 109 
100 16 11p 
220 10 13p 
220 16 13p 
470 10 14p 

CERAMIC 
100V 

DISC (PLATE) 
E12 MICRO 

MINI 
TYPICALLY 

5% 
1pF to bOnF 7p 

POLYCARB 5% 
SIEMENS 

7.5mm 
MINI BLOC E12 

250V 
InFto6n8 7p 
802to47nF 8p 
56nF to 1501F 

12p 
100V 

100ní to 
150nF 13p 
iBOnF to 
270nF 16p 
330nF to 
390nF 259 
470nF to 
560nF 32p 
58001 3Bp 
10F (10mm) 

POLYESTE4ROP 
250V RADIAL 

(C280) 
100E 150E 
22nF,33nF 
47nF.68nF 
100nF 7p 
150nF. 200nF 

10p 
330nF. 470nF 

13p 
680nF 18p 
19F 22p 
1.5y F 39p 
2,39 F 39p 

FEED - 
THROUGH 

lnF500V 35p 
HIGH VOLTAGE 

Capacitors 
please enquire 
many types in 

stock 

TANT BEADS 
1/35V 14p 
22/35V 14p 
33/35V 14p 
.47/35V 14p 
68/35V 14p 
1/36V 14p 
2.2/35V 14p 
3.3/35V 18p 
4.7/16V 18p 
4.7/35V 2014 
6.8/25V 208 
6.6135V 21p 

1000 10 23p 
1000 16 28p 
2200 10 39p 
2200 16 51p 
3300 10 57p 
3300 16 75p 
4700 10 75p 
4700 16 

09p 
4700 63 

2.99p 
1000016 

1000080 
2.99P 

4.95p 

74TTL 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7418 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 

40p 

29, 
29p 
35p 
35p 
50p 

35p 

3535p 

55p 
50p 

35P 

35p 

35p 

350 
35p 
95p 

35p 

29p 
89p 

7442 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7455 
7496 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
774124125 

6 
74128 
74132 
74136 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74180 
74181 
74182 
74184 
74185 
74190 
74191 
74192 
74,93 
74194 
74195 
74196 
74197 
74198 
74221 

58p 7415112 45p 
65p 7415113 39p 
75p 7415114 39p 
75p 741_5122 59p 
65p 7415123 
759 1.19p 
291/ 20.5 74124 
29p 

29p 

49p 

49P 
49p 
49p 

1.29p 
990 
69p 
99p 
99P 

ps 
59p 
49p 
391, 
99p 
49p 
59p 

1 395Pp 

59p 
45p 

69p 
1.25p 
1 25p 
1.25p 
1.25p 

49p 
79p 
49p 
49p 
65p 

49P 
79p 

1 99p 
1.99p 

99p 

1 39 
59p 

1,99p 
55p 
55p 1 
59p 
59p 

75p 
85p 
99p 

1.49p 
2.49p 

75p 

69p 

69p 

1-59p 
6 

1.49p 1 
75p 
859 
69p 

59p 

89p 
1.50p 
1.50p 

741500 29p 
741501 29p 
741502 29p 
741503 29p 
741504 pis ask 
741505 29p 
741508 29p 
741509 29p 
741.510 29p 
741511 35p 
741512 35p 
741513 35p 
741514 45p 
741520 29p 
741.521 29p 
741522 29p 
74LS27 35p 
741528 29p 
741530 29p 
741532 pls ask 
741533 290 
74LS37 29p 
741538 59p 
741540 39p 
741542 45p 
741547 75p 
741551 29p 
741554 29p 
74LS55 35p 
74LS73 45p 
74LS74 59p 
741575 45p 
741576 39p 
741578 45p 
741583 55p 
74L585 59p 
741586 39p 
741590 35p 
741_592 45p 
741_593 35p 
741595 55p 
741596 75p 
7415107 45p 
7415109 45p 

5 
741_51251 

50 
55p 

7415126 55p 
7415132 49p 
74L$133 395 
74L$136 452 
74L5138 89p 
7415139 59p 
7415145 951' 
7415147 

1.35p 
7415148 

1,2514 
7415151 59p 
7415153 590 
7415154 

2 35p 
741.$157 69p 
741.51513 89p 
7415160 75p 
7415161 75p 
7415162 75p 
7415163 85p 
7415164 9p 
74L5165 990 
7415168 

1.390 
7415169 

1.29p 
7415170 99p 
7415173 96p 
7415174 85p 
7415175 85p 
7415181 

1.05p 
7415183 

1.45p 
7415190 66p 
7416 191 65p 
7415192 65p 
7415193 65p 
7415194 65p 
741S195 65p 
7415196 65p 
7415197 650 
7415221 

1.15p 
7415240 99p 
74L5241 99p 
7415242 99p 
7415243 99p 
7415244 950 
7415245 

1.65p 
7415247 

1 20p 
7415248 

1.200 
74LS249 

1.20p 
7415251 75p 
7415253 75p 
7415257 75p 
7415258 75p 
7415259 

1.19p 
7415261 99p 
7415266 550 
7415273 

74L5275pa.ask 
1,75p 

7411279 65p 
7415280 

1,75p 
7415283 75p 
7015290 75p 
7415293 65p 
74LS295 75p 
741.5298 75p 
7415299 

1.75p 
7415323 

2,25p 
741$324 

1.75p 
7415325 

1.75p 
7415326 

2.99p 
741$327 

2.99p 
7415347 75p 
7415348 

74153521.7 185p 
7415353 85p 
7415362 

1.99p 
7415365 49p 
7415366 49p 
7415367 49p 
7416368 49p 
74LS373 

2.80p 
7415374 

74153782. 980P9p 

7415386 75p 
7415390 75p 
7415393 99p 
7415395 99p 
7415396 

2.95p 
7415398 

1.29p 
7415399 

1.29p 
7415445 99p 
7415490 

1.15p 
7415540 

1.30p 
74L55411.30p 

7415640 
2.50p 

74L5641 
2.50p 

CMOS 

4000 28p 
4001 28p 
4002 28p 

4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4026 
0027 
4028 
4029 
4030 
4031 
4032 
4034 
4035 
4036 
4038 
4040 
4041 
4042 
4044 
4045 
4046 

4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4056 
4059 
4060 
4063 
4065 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4081 
4085 
4086 
4089 
0093 
4094 
4095 
4096 
4098 
4099 
4103 
4502 
4503 
4505 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 

4521 

4522 

4526 
4527 
4528 
4529 
4532 
4534 
4536 
4538 
4543 
4553 
4555 
4556 
4560 
4566 
4569 
4584 
4585 

69p 

89p 
550 
29P 
28p 
29p 
469P5p 

69p 

5P 5p 
89p 
79p 

49p9p 

99p 
89p 
45p 
53p 

39p 
1.60p 

1 99p 
79p 

2.69p 
1.19p 

72p 

72p 
72p 

1.19p 
89p 

54P 

49p 
75p 
75p 
7 
85p 
99p 

4.49p 
000 
89p 
440 

2.79p 
31p 
31p 
31p 
31p 
31p 
31p 
31p 

31p852 

31p 

59p 
69p 
65P5p 

99 

99p 

59 
335p 

45p 
1.49p 

p 

1 25p 
1 85p 

6 
75p 
75p 

1.05p 
89p 

89p 
75p 

89p 
3 95P 2 

99p 
2.19p 

1.79p 
1 

1 99p 
49p 
64p 

LOGIC 

CPUs 
6502 3.99p 
6502A 649p 
6800 2,75p 
6802 2 99p 
6809 9.95p 
8035 pls.ask 
8039 pls ask 
80804 3 550 
8085 pls.ask 
Z80A CPU 

3 59p 
2806 CPU 

9 45p 

MEMORIES 
2114 pls aºk 
2532 425p 
2564 plsask 
2708 3 95p 
2716(5v1 

345p 
2764 8 99p 
4116 ps.ask 
4118 439p 
4164 4.99p 
8116 Os ask 
6810 195p 

MIS LOGIC IC's 
ADCo804 

ask 
ADC0816s 

pls.ask 

ADCO81/ 2N4870 99p 

INS1771p 
.ask 

2N5245 4626471 p 
p .ask 265246 59p 

R02513L 
2N5248 65N5247 p 

R0251311C 265249 67p 
7,50p 2N5296 

SAA6000 1.75p 
4.05p 265298 

SAA5010 1 68 
7.81p ,2N5401 57p 

SAA5012 265415 
7.81p 1.36p 

SAA5020 2N5416 
5.95p 1.73p 

SAA5030 265447 29p 
6,99p 2N5448 31p 

SAA5040 265449 27p 
15,95p 265450 63p 

5A5 5041 
265451 

1595p 2N5457 39p 
SAA5070 2N5458 39p 

18,95p 2N5459 31p 
8T26 1.19p 265460 83p 
8T28 1.19p 265551 41p 
8T95 99p 2N5657 
8097 99p 1.99p 
811695 2.27p 265684 
811696 2.27p 1395p 
811597 2.27p 265884 
811598 2.27p 5.95p 
6522 3.69p 2N5886 
6522A 5.55p 5.95p 
6532 6.45p 2N6027 60p 
6821 1.99p 266030 
6840 3.75P 
6845 6.49p 2N6031 

9.70p 

6847 6.49p 10.90p 
8154 pls.ask 2N6058 

8252 pls.ask 2N6059 
150p 

8216 pls.ask 3.86p 
8224 pls.ask 266121 
8226 pls.ask 1 48p 
Z80ACTC 266122 

349p 1.52p 
266123 

1.58p 
ZBOADART 266124 

8.39p 1.65p 
Z80AP10 2N6125 

3.45p 
04425E8 266126Í1710 

3.49p 1.77p 
ZN426E8 2N6129 

ZN427E8 
tOP 

2N6130 
157p 

5.99p 1.62p 
ZN428E8 

4.55p 

V REGS 

-positive_. 
10ánÁ 

781054 29p 
781128 29p 
78L15Á 29p 
78124,4 29p 

1 Amp T0202 
78051 55p 
7812T 55p 
78151 55p 
7824T 55p 

-- Negative - 
100m4 T092 

79L05 49p 
79112 49p 
79115 49p 

I Amp 10220 
7905T 65p 
7912T 65p 
7915T 65p 
79241 65p 

TRANS 
IST OR S 

2N2219 33p 
2622194 36p 
2N2222 29p 
2N2222A 33p 
262369 34p 
2N2369A 35p 
2629048 35p 
2N2905 35p 
2N2905A 38p 
2N3063 35p 
263054 85p 
263055 65p 
2N3055H 

1.89p 
2N3439 

1.15p 
2N3440 99p 
263441 

1,49p 
2N3442 

1.59p 
2N3553 

2 65p 
2N3702 Ifip 
263703 16p 
263704 16p 
263705 16p 
263706 16p 
263707 i6p 
263819 35p 
263820 80p 
263866 

120p 
263903 19p 
263904 19p 
263905 19p 
263906 19p 
264036 72p 
2N4037 66p 
264240 

3.00p 
2N4400 19p 
2M4401 33p 
2N4402 37p 
264427 

1.80p 

266131 
1.75p 

266132 
1.82p 

266133 
1.89p 

266134 
1 

256212 
145p 

2N6254 
1.99p 

266387 
1 89p 

2N6678 
17.82p 

2SC1306 99p 
25C2978 

1 705 
293313 2.85p 
2SJ49 5-99p 
25J50 6.49p 
251(134 5.99p 
35K135 6.49p 
36201 1.99p 
40250 1.95p 
40361 75p 
40362 75p 
40363 3.99p 
40406 1.75p 
40408 175p 
40410 1.99P 
40411 4.29p 
40594 1.40p 
40595 7.40p 
40673 t 49p 
40822 1.99p 

40871 1 15p 
40872 1.15p 
AC125 99p 
AC126 35p 
AC127 35p 
AC128 39p 
AC141K 39p 
AC 142K 39p 
AC176 39p 
AC176K 49p 
AC187 39p 
AC188 39p 
AC187K 49p 
AC188K 49p 
AD161 55p 
AD162 55p 
BC107 16p 
BC107A 17p 
BC 10713 19p 
80108 16p 
BC108A 17p 
BC 1088 18p 
BC 1013C 20p 
BC109 17p 
8C109B 18p 
BC109C 21p 
BC140 38p 
BC141 43p 
BC147 15p 
BC148 15p 
BC149 16p 
BC157 39p 
BC158 37p 
8C159 44p 
BC160 55p 
BC161 59p 
BC169 19p 
6C1690 23p 
BC177 29p 
BC178 29p 
BC179 31p 
BC182 15p 
BC182L 15p 
BC183 14p 
BC183L 15p 
60184 18p 
80212 16p 
BC213 17p 
BC213L 15p 
60214 i8p 
BC214L 19p 
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6C300 59p 
8C301 59p 
BC302 59p 
BC303 59p 
BC327 16p 
BC394 52p 
BC440 35p 
BC441 37p 
BC447 33p 
BC448 33p 
BC449 39p 
BC460 38p 
BC461 42p 
BC478 3Bp 
BC479 38p 
BC546 ifip 
BC547 19p 
BC548 16p 
BC549 17p 
BC550C 29p 
BC557 19p 
80559 1010 
BC560C 29p 
8C839 37p 
130640 37p 
BC650 45p 
BC651 47p 
BCY70 31p 
BCY71 33p 
130072 25p 
BD131 63p 
BD132 63p 
BD135 38p 
80136 38p 
BD137 39p 
80138 39p 
80139 42p 
80140 42p 
BD237 98p 
B0238 98p 
BD239A 65p 
BD239C 69p 
802408 68p 
502400 791, 
BD241A 72p 
80241C 79p 
BD242A 75p 
80242C 790 
BD243A 85p 
802430 89p 
BD244A 88p 
802440 1.15p 
B0245C 1.19p 
BD245C 1,49p 
130246C 1.67p 
BC/249A 2.30p 
BD249C 2.57p 
BO250A 2.48p 
BD250C 2.75p 
BD410 1.65p 
BD419 1.75p 
BD420 1.85p 
BD433 69p 
130434 75p 
80435 81p 
BD437 88p 
90438 98p 
00439 
1313440 91p 
80441 91p 
1313442 93p 
BD529 1.75p 
80530 1.95p 
BD535 89p 
BD536 89p 
BD537 97p 
BD538 97p 
BD539 1.085 
80540 1.04p 
B0651 1.95p 
BD852 1,95p 
90675 85p 
90676 87p 
90677 89p 
80678 99p 
BD679 99p 
9D880 1.35p 
BD711 1.50p 
BD712 1.500 
80X32 3.59p 
BDX33A 1.29p 
BDX33C 1.59p 
1313)(34A 1.29p 
80X340 1.599 
130X668 6.35p 
BDX678 6.35p 
BDY54 2.289 
13DY55 2.39p 
BDY56 1.99p 
1313057 5,91p 
BDY58 6.33p 
6E179 83p 
BF180 46p 
BF198 18p 
BF199 18p 
BF200 79p 
BF244A 61p 
BF244B SSp 
BF245A 63p 
BF2458 66p 
139246 77p 
8F246A 79p 
BF2468 79p 
BF257A 

478 79p 
9F2254 66p 
8F255 68p 
8F256A 59p 
BF256B 59p 
BF256C 69p 
9E257 39p 
BF258 41p 
8F259 45p 
8E457 48p 
E19458 ,59p 
BF459 65p 
BF900 1.09p 
13F961 1.55p 
BFR90 2.25p 
BFR91 275p 
6E561 99p 
BFS98 99p 
8E166 2.75p 
BFX29 44p 
8FX30 46p 
8E150 36p 
9E151 36p 
BYF52 36p 
BSV81 2.65p 
85X19 29p 
BSX20 33p 
85X21 49p 
9U104 2.32p 
89105 1.89p 
BU108 2.49p 
BU1O9 2.49p 
80126 155p 

BU204 2.49p 
130205 1.99p 
BU206 2.16p 
BU208 1.93p 
131/226 4.45p 
BU328S 2.63p 
BU406 145p 
BU407 1.58p 
BU408 1.49p 
BU409 165p 
BU500 3.56p 
BUX48 6.76p 
BUY 185 4.33p 
E430 6.32p 
IRF530 4.95p 
J300 88p 
J310 88p 
MJ802 4.26p 
M1900 3.21p 
MJ901 3.39p 
MJ 1000 2,76p 
M11001 3.26p 
MJ 1800 3.79p 
MJ2500 2.39p 
M2501 2.63p 
MJ2965 99p 
MJ3000 2.39p 
M13001 2.63p 
MJ4502 4.26p 
MJE340 75p 
MIE350 1.49p 
MJE2955 

1.99p 
MJE2955T 

MJE3055 
95P 

1.99p 
MÆ30551 

69MPS/05 

29p 
MPS/06 33p 
MPSA12 49p' 
MPS/413 49p 
MPSAI4 49p 
MPSA20 49p 
MPSA42 499 
MPS/1.43 48p 
MPSA55 29p 
MPSA56 33p 
MPS/19249p 
MPSA93 48p 
MPSLO1 69p 
MPSL51 75p 
MPSUO5 89p 
MPSUO6 99p 
MPSUO7 

1.75p 
MPSU56 

1.22p 
MPSU57 

T1P29A 
T1P29C 
TIP30A 
TIP30C 
TIP31A 
TIP31C 
TIP32A 
TIP32C 
T1P33A 
TIP33C 
TIP34A 
TIP34C 
TIP35A 
TIP35C 
TIP36A 
TIP36C 
TIP41A 
TIP41C 
T1P42A 
TIP42C 
TIP49 
TIP50 
11P53 
TIP54 
TIP110 
TIP112 
TIP115 
019117 
T1P120 

1.950 
350 
422 

4444pp 

46p 
49p 
69p 

1.P 19p 
1.26p 
1.26p 
1.39p 
1.42p 
1.49p 
520 

62p 

65p 
1.52p 
1.58p 

1 65p 

85p 
89p 

1.05p 
79p 

PILL tl 

119 127 94 
TIP130 1.06p 
TIP 132 1.09p 
11P135 1.16p 
1IP137 1.19p 
TIP140 1.21p 
TIP 142 1.22p 
TIP145 1.21p 
TIP147 1.22p 
TIP162 4.99p 
1IP2955 Btp 
TIP3055 79p 
TIS43 61p 
VN1OKM 699 
VN46AF 1,159 
VN66AF 1.09p 
ZTX107 16p 
ZTX109 17p 
ZTX109 19p 
ZTX300 16p 
ZTX301 219 
2TX302 239 
20X303 34p 
ZTX304 24p 
ZTX310 52p 
ZTX311 48p 
Z1X312 52p 
2TX313 54p 
Z1X314 37p 
2TX320 48P 
21X330 48p 
ZT1(341 41p 
21X450 53p 
ZTX500 20p 
ZTX501 20p 
ZTX502 20p 
2TX503 24p 
ZTX504 250 
ZTX510 52p 
ZTX531 53p 
ZTX650 57p 
ZTX651 58p 
2TX652 59p 
Z1X653 62p 
ZTX750 57p 
2TX751 
ZTX752 61p 
ZTX753 '65p 

DIODES 

IN34A 529 
16914 4p 

16 6p 
N4001 4p 
N4002 41/20 
114003 
64004 5p 
64005 6p 
144006 6/5p 
N4007 7p 
N4146 3p 
N5401 13p 
N6402 14p 
N6404 16p 
N5406 180 
65407 19p 
65408 200 
BÁ102 49p 
BA115 29p 
BÁ133 51p 
BÁ138 360 
BÁ155 18p 
BA156 41p 
88157 28p 
BA158 34p 
BÁ159 38p 
8/7182 49p 
BA201 23p 
BÁ202 29p 
BÁ316 27p 
BA317 28p 
08318 31p 
98X13 21p 
88105 65p 
60109G 69p 
80126 12p 
BY127 14p 

SCR's 
T RI AC S 

DIACS 

THYRISTORS 
48& 
2 Ámppss 

Texas 7' 
Suffíx A 

100V 
Suffix 13 

200V 
Suffix C 

300V 
Suffix D = 

400V 
Suffix M - 

600V 
4A 
TIC 106A 49p 
TIC706B 51p 
TIC 1O6C 53p 
TIC 106D 55p 
TIC 106M 72p 
SA 
7101168 69p 
TIC1168 72p 
T1C116C 75p 
7)01160 78p 
1I0118M 84p 
12A 
TIC126A 74p 
TIC126B 75p 
TIC126C 76p 
TIC126D 79p 
TIC126M 99p 

TRIACS 
Texas400V 
T0220 Case 

1I020613(4A1 

TIC225D(6Aj P 
79p 

TIC2260(8A) 
92p 

TIC2360 (12A) 
1 25p 

TIC246D (16A) 
1.350 

TIC253D12081 
1 99p 

TIC2630(25A1 
225p 

OIACS 
BS100.1383. 
ST2 29p 

ZENER'S 

Many specials 
in stock. 

Pls enquire. 
400 to 

50á0W 
E24 Series 
2.4 to 47V 7p 

.3 Watt 
E24 Series 

3.3 to 82V 149 

BRIDGE 

(Ply shown 
breokets) 

11, amp type 
W01(100) 28p 
W02(200) 349 
W04(400) 33p 

2 amp type 
Squarewith 

hole 
50111001 46P 
502(200/ 50p 
504(400) 55p 

6amptype 
Square with 

hoe 
PW011100) 

95p 
PW021200( 

PW041400/ 

PW06(6001 OP 
1 39p 

25 amp type 
Metal clad 
with hob 

K011100) 
2.62p 

K02(200) 

K04(40013 

K06(6001 
4100 

130W64 35A 
400W 4.50p 

OPTO 

Manywéml 
&wonderful 

devices in 
stools, inc 
var shapes 

& sizes 
of LEDS. 

R = Red 
G =- Green 
Y=Yellow 
Largetditfused 

R513 10p 
G5D 16p 
Y50 15p 

Small diffused 

RG30 130 
Y313 13p 

Micro 0.1" 
RIM 27p 
GIM 29p 
Y1M 29p 

550 
rge qla 

1129 
G5C 17p 

Su per brightP 
high 050 

lens, 
Large/100 

twee 
brighter) 

R5U 42p 
G5U 47p 
Y5U 47p 

Rectangular 
Stackable 

LEDS 
850 19p 
G5R 20p 
Y5R 22p 

LM392 99p 
LM396K 

14.95p 
LM723CH 

108p 
LM723CN 

590 
LM725CH 

3.40p 
LM725CN 

3.19p 
LM741CH 

99p 
LM741CN 

28p 
LM741CN141.20p 

LM747CN 

LM748CH 
690 

99p 
LM748CN 

55 
1.611877 7.95p 
LM 1886 7.449 
1M1889 4.65p 
LM2902 2.78p 
LM29076 

96p 
LM2907N8 

3.969 
LM2917N 

120p 
LM2917N8 

3.20p 
LM3900 79p 
LM3911 1.45p 
LM3914 3.25p 
LM3915 3.25p 
LM4250 2.89p 
LM13600 

1 50p 

MC 1406 

LM13700 
1.50p 

MC /466L365p 
16 5pp 

MC 1488 
430p 

MC3340 
2.95p 

MC3446 
3.950 

MC3357 
3.65p 

MC4044 
595p 

MF10 4.50p 
NE529 225p 
NE531N 1.36p 
NE543N 2.50p 
NE544N 1.95p 
NE555 29p 
NE556 69p 
NE558 1.89p 
NE560 325p 
NE565 1.18p 

8015050 99p NE566 149p 
8038910 NE567 1.37p 

3.99p NE570 5.00p 
AY38912 NE571 5.25p 

4.95p NE5534A 
CA3048 2,159 1.95p 
0A3059 3.655 RC4194 3.95p 
CA3090A0 RC4195 2.95p 

3.70p RC4558 44p 
CA3130E 87p 5676477 
CA3130T 795p 

2,35p 5676003 
CA3140E 54p 3.45p 
CA3140T 5676013 

HA1366W 
1,40P 

SN7fi023_45P 
2.40p 3.45p 

HA 1388 SN76033 
2.54p 3.45p 

ICL7106 TA7204 1.99p 
7,50p TA7206 1.20p 

ICL7107 TA7222 1.75p 
9.50p 147227 582p 

ICL7611 TBA500 2.97p 
97p TBA510 2-95p 

1018038 TBA520 2.57p 
3,50p TBA530 2.55p 

ICM7555 TBA540 2.72p 
1.10p TBA550 3.25p 

1CM7556 TBA560C 
1.49p 2.87p 

LF347 1.78p TBA570 237p 
1F351 75 p 71381002 
16353 1.15p 3.39p 
LF355 1.25p TDA1003 
15356 1.35p 4 35p 
LF357 1.65p TDA1010A 
LF398 5.60p 2.25p 
LM301AN 45p 0081022 
LM304H 1.75p 4.95p 
LM307N 45p ID/41097 
LM308N 4 
LM309K 1.99p TDA11151 

LM317K 2.80p 11)82002t 65P 
LM317HVK 325p 

1080p TDA2003 
LM324 pb.ask 3.250 
LM33521.60p TDA2020 
LM348N 99p 3.150 
LM349N1,09p 71/A2030 
LM379S 5.50p 2.85p 
LM380614 TDA2611 

LM380N8sask 1047000256P 
pls.ask 345p 

LM38IAN TLO61 51p 
2.26p TL062 77p 

LM318N 11064 1.50p 
1,40p TL071 47p 

LM382N TL072 62p 
1.79p TL074 1-50p 

LM383T TL081 47p 
3,40p TL082 55p 

LM384N 7L084 T200 
2.90p T1494 3.99p 

LM386 0881702490 
1.250 UAA18020.9p 

LM366N UA2240 1.25p 
1.20p ULN2003 75p 

LM387 - UPC575C2 
pls.ask 200p 

LM388N243p UPC 1156H 
2 75p 

LM391680 UPC1182 
2 25p 3 75p 

LM391N80 UPC1185 
2.64p 3.95p 

LIN ICs 

UPC1185H 
3.65p 

UPC1212C 
160p 

UPC200 
325p 

XR2206 3.95p 
26409 2.25p 
ZN414 1.00p 
061034 1.99p 

TRANS 
FORMERS 

Post 
inclusive 

opprrricessr 

to callers. 
61240V 
Primary 

Split Bobbin 
100mA 

6-66 1.50p 
9-09 1.70p 
12612 1.650 
15615 1.959 
1A as above 

3.75p 
20.020V 
0 125A 3.75p 
12.012V 
50VA 7.95p 
12,0 12V 
100VA 11.99p 
0+6+6+ 
9+ 91.25A 

5.65p 

VERO 

COPPER 

2.5 TT AC S 
95p 

2.505 
1,109 

3.75 x 3.75 
1.10p 

175 x 5 
1.24p 

2.5x17 
3.279 

3.75x 17 
4.290 

4,79x17 
5.560 

VO Board 
2.10p 

DIP Board 
3.950 

Track Cutter 
1,639 

Pin Inserter 
261p 

100Peroblos 61p 
V 

Wiring Vero pool 
Pen & Spool 

3. 
Spare Spool 

75p 
Combs 614 

PCB 

FERRIC 
CHLORIDE 

Quick 

to 
makeover 

1 IKre 1 69p 
ETCH RESIST 
TRANSFERS 

1 Thin lines 
2 Thick lines 
3 Thin bends 

OIL kp bends 
5 DIL pads 
6 Transistor 
ps 
7 Dots& holes 
80,1"edge 
connectors 
9 Mixture 

aboveA 
hee[ofd 

GRADE ONE 
GLASS PC8 

SINGLE - 
SIDED 

1780240mm 
1.85p 

4200195mm 
2.55p 

420x245mm 
375p 

DALO ETCH 
RESIST PEN 

+ spare nib 
1.299 

PHOTO 
SENSITIVE 

PC8 
1st Class 

Epoxy Glees 
for better 

results Man 
sprayin 

expose to UV 
Sinx1sided 

60 
2.10p 

1000220 
2.50p 

203 0 114 
2.40p 

233,220 
5.200 

Double sided 
00x160 

100x200 
2ZOP 

2.80p 
203x 114 

2.20p 

2334220 
5.90p 

Developer for 
above (do not 
use Sodium 

500rn) 6e)2 960 

PRICES PER 
METRE 

Solid 
connecting 

wire 
MAINS 

SPEAKER 
Twin 1 Amp 

Twin 2y2 Amp 
P 

19p 
3Com 

2i4Amp21p 
3 Core 
13Amp 62p 

SCREENED 
Single 16p 
Stereo 29p 
Mini Single 13p 
Min Stereo 16p 
4 Core 
4Screens 49p 
4Core Single 
Screen 62p 
8Core 73p 
12Core 88p 

Heavy Duty 
Mike Guitar 

Lead 33p 
AERIAL 

500 RG58A 

750 UHF 31p 
750VHF31p 
30012 Flat 1ep 
RAINBOW 
RIBBON 

Prices 

0wo 
foot 

1 y 25p 
16way 39p 
20way 48p 
24way 62p 
30wey 75p 
34ay 82p 
40w05 BSp 
64wä/ 1.49p 

SOLDER 

ANTE X 
SOLDERING 

IRONS 
0240(15W) 

6209 
XS240(25W) 

5.40p 
Iron Stand 

1.750 
Elements 

(State Iron)2. 

05P 
0240 Bits 

No 2 (Small) 

No3(Med)85p 

No6iMicro) 
859 

X5240x25 
Bits 

No 50 (Small) 

No511Med85P 
B5p 

No 521Lge) 

SOLDER 
125gms 

18swg 2.95p 
22sw9 3.10p 

PLUGS & 
SOCKETS 

'D' Connectors 
25 
Soldar 

Male 1.60p 
Female 2.09p 

PCB 
Wire -Wrap 

Male 1.800 
Female 2.099 
Covers 1.009 

Phonoplage 
81k, Red. Grn. 
Wi 
Una 

$Ina 15p 
Lina Sits 150 
Chas Sktxl 

10p 
Dual Ski 
Quad Ski 40p 

ZIF SOCKET 

24pin 4.350 
28pin 5.00p 
40pin 5,35p 

SWITCHES 

TOGGLE 
(MIN) 

SPST 59p 
SPOT 65p 
DPDT 74p 
°PDT C.OFF 

4POT 3 25p 
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Mitsubishi 
MSX Micros 

Mitsubishi Electric (UK) 
Limited, the UK manu- 

facturing and marketing Division 
of the Mitsubishi Electric Cor- 
poration, has announced its ver- 
sion of the MSX range of home 
computers. Developed in con- 
junction with Microsoft in 
America, the MSX range was con- 
ceived to provide a common stan- 

dard in home computing and 
Mitsubishi is the only company so 
far to offer a choice of MSX 
computers. 

The two systems- ML -F80 and 
ML -F 48 - are based on a Z80 - 
equivalent chip. The ML -F 80 has 
64 KB RAM, the ML -F 48 32 KB, 
and both systems have 32 KB 
ROM, with the ML -F 48 being 
expandable to its larger stable - 
mate. The keyboards are ASCII 
layout and include full alpha- 
numeric and special characters. 
There are also five special func- 
tion keys, which, using the shift 
key, give the home programmer 

1111111311111111111303111111111111111110111 

1111111a+11w1111w1111111111111011 

11111111111111111111111111101111111111111 

1111111118111111111111111111111111111.111 

i 
ten possible programmable 
functions. 

The screen display is 40 charac- 
ters X 24 lines in text mode and 
192 X 256 dots in graphics mode. 
Both systems also provide a range 
of sound effects. A number of 
socket outlets are incorporated 
on the computers, including a 
Centronics printer interface. 
Others are for joystick, ROM car. 
tridges, audio, video and cassette 
units and of course TV. 

A range of games software is 
already available fpr MSX com- 
puters, and the fact that Mit- 
subishi offers two systems 

provides the user with a greater 
choice of programs. Software 
packages include home budget, 
word processing and database 
programs, language courses and 
games. The computers also run 
Microsoft extended Basic 

Mitsubishi's two MSX systems 
will be available from its existing 
video and hi-fi outlets from 
November, at £299 for the ML -F 
80 and £249 for the ML -F48. Mit- 
subishi Electric (UK) Limited, 
Hertford Place, Denham Way, 
Maple Cross, Rickmansworth, 
Herts WD3 28), tel 0923- 
770000. 

Multipurpose 
Function 
Generator 

New from Global Specialties 
Corporation is the Model 

2005 multipurpose function 
generator which provides sine, 
triangle, square, ramp and TTL 
pulse waveforms with variable 
amplitude, symmetry and offset 
over a50,rHz to5 MHz frequency 
range. The output can be con- 
tinuous, gated or triggered either 
by an external signal or by a front 
panel manual switch. 

When the instrument is used as 
a sweep generator, an internal 
ramp with a variable duration pro- 
vides a recurring linear sweep 
over a 1000:1 (linear) or 10,000:1 

(logarithmic) frequency range. 
The maximum output amplitude 
is 20 V into an open circuit or 10V 
into 5052 and the signal can be 
attenuated at 20dB, 40dB or 
60dB. 

Other features include an 
adjustable DC offset voltage of 
±10V into open circuit or ±5V 
into 5052, and the ability to be fre- 
quency modulated with an exter- 
nal signal using V. IN as the 
frequency modulation input. 
With a dial accuracy of ±5% of full 
scale and jitter of less than 0.1%, 
the instrument has a 1ms to 5s 
sweep rate and a sweep output of 
O to 5 V ramp. 

The Model 2005 costs £632.50 
inclusive of VAT and postage and 
is available from Global 
Specialties Corporation, Shire 
Hill Industrial Estate, Saffron 
Walden, Essex CB11 3AQ tel 
0799-21682 

reenwood Electronics is 
launching a new butane 

powered portable soldering iron, 
the Oryx Portasol. Little bigger 
than a felt tip pen, the Portasol 
works on entirely different prin- 
ciples from conventional gas - 
powered irons. There is no flame 
during operation, the chemical 
energy of the butane gas being 
converted directly to heat by 
means of a patented catalytic con- 
verter in the solder tip. Conver- 
sion rate is adjustable to provide 
control over tip temperature and, 
at its maximum setting, the iron 
delivers power equivalent to a 60 

Portable 
Butane 
Soldering 
Iron 
G 

watt electric soldering iron, the 
tip temperature being adjustable 
between 250 and 450° C. 

The Oryx Portasol iron will run 
for up to60 minutes on its internal 
gas supply and refuelling which 
takes seconds, is identical to fill- 
ing a gas cigarette lighter. The 
same principles that make gas 
cigarette lighters safe are applied 
to the Portasol. 

The Portasol can be carried in 
the pocket. It is supplied with a 
protective cap and is immediately 
ready for use, the cap including an 
igniter to start the catalytic 
conversion. 

The dimensions of the Portasol 
are 175mm long X 19mm dia- 
meter, and replacement tips - 
which include the converter- are 
readily available. Greenwood 
Electronics, Portman Road, Read- 
ing, Berkshire RG3 1 NE, tel 0734- e 595844. 
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for low-cost training in 

reel -life robotics 
The advanced design of the Neptune 2 makes it the lowest cost real -life 
industrial robot. 
It is electro -hydraulically powered, using a revolutionary water based 
system (no messy hydraulic oil!) 
It performs 7 servo -controlled axis movements (6 on Neptune 1) - more 
than any other robot under £ 10,000. 
Its program length is limited only by the memory of your computer. 
Think what that can do for your BASIC programming skills! 

And it's British designed, British made. 

Other features include: 
Leakproof, frictionless rolling diaphragm seals. 
Buffered and latched versatile interface for BBC VIC 20 and Spectrum computers. 
12 bit control system (8 on Nuptune 1). 

Special circuitry for initial compensation. 
Rack and pinion cylinder couplings for wide angular movements. 
Automatic triple speed control on Neptune 2 for accurate 'homing in'. 
Easy access for servicing and viewing of working parts. 
Powerful - lifts 2.5 kg. with ease. 

Hand held simulator for processing (requires ADC option). 

Neptune robots are sold in kit form as follows: 

Neptune 1 robot kit (inc, power supply) 
Neptune 1 control electronics (ready built) 
Neptune i simulator 

Neptune 2 robot kit (inc. power supply) 

Neptune 2 control electronics (ready built) 
Neptune 2 simulator 

£ 1250.00 ADC option (components fit to main control board) £95.00 
£295.00 Hydraulic power pack (ready assembled) £435.00 

£45.00 Gripper sensor £37.50 
Optional extra three fingered gripper £75.00 

£ 1725.00 BBC connector lead £ 12.50 
£475.00 Commodore VIC 20 connector lead and plug-in board £14.50 

£ 52.00 Sinclair ZX Spectrum connector lead £ 15.00 

All prices exclusive of VAT and valid until the end of March 1985 

desk -top robot 
This compact, electrically powered training 
robot has 6 axes of movement, simultaneously 
servo -controlled. It gives smooth operation, 
and its rugged construction makes it ideal for 
use in educational establishments. Other 
features include long -life bronze and nylon 
bearings, integral control electronics and 
power supply, special circuitry for inertial 
compensation, optional on -board ADC, and 
hand-held simulator as the teaching pendant. 
Like Neptune, Mentor's program length is 
limited only by your computer's memory. 
Programming is in BASIC. 

Mentor is all -British in design and manufacture 
and comes in kit form at an astonishingly low 
price: 

Mentor robot kit (inc. power supply) £345.00 
Mentor Control electronics 
(ready built) £135.00 
Mentor Simulator (requires 
ADC option) £42.00 
ADC option (Components fit to control 
electronics board) £ 19.50 
BBC connector lead £ 12.50 
Commodore VIC 20 connector lead 
and plug-in board £14.50 
Ç clar ZX Spectrum connector lead £ 15.00 

All prices exclusive of VAT and valid until 
the end of March 1985 

PORTWAY TRADING ESTATE, ANDOVER, HANTS SP10 3ET 
TEL: (0264) 50093 Telex: 477019 
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2kV Isolation 
©IL Relays 

C.P. Clare have introduced 
two new dual -in -line relays 

to complement their established 
Dit product families. Both ver- 
sions have 2000 VAC isolation 
between coil and contact to cater 
for the growing number of 
applications where a high isola- 
tion is required. 

The first type, designated 
DSS7, incorporates a standard 
10VA rated dry reed switch as 

used in the established PRMA/ 
PRME series. Standard coil resis- 
tances are 500-2150 ohms. 

The second, designated MSS7, 
incorporates a unique MMR mer- 
cury reed capsule which is com- 
pletely non -position sensitive, 
thus allowing full PCB mounting 
flexibility for OEM equipment. 
MSS7 is rated at 30VA switching 
with a maximum contact resis- 
tance of 100 milliohms 
throughout its life of 200 million 
expected operations. 

Both relays have single, nor- 
mally open contacts and are avail- 
able with nominal operating 
voltages of 5, 12 and 24V DC An 

optional modification, the addi- 
tion of a transient suppression 
diode to the coil, is available on 
both types. 

For further information contact 
Ron Bannister, C P. Clare Divi- 
sion, General Instrument (UK) 
Ltd, tel 08956-39901. 

Auto IC 

M otorola have added a 
high-energy ignition 

circuit to their range of automo- 
tive linear ICs. Originally 
designed to suit Delco five - 
terminal ignition applications, the 
MC3334 is said to meet the circuit 
timing and current control 
requirements of modern advan- 
ced ignition systems and offers 
optimised spark energy at 
minimum power dissipation. 

The circuit is designed to 
process a control signal from a 
reluctor (magnetic) type pick-up 
and generates a precisely - 
controlled ignition coil drive 
voltage via an external Darlington 
transistor. Features include ad- 
justable dwell angle for optimum 
stored energy with minimum 
waste, adjustable peak output 
coil current and a rugged design 
which has input and output tran- 
sient protection to reduce the risk 
of damage to the IC and Dar- 
lington. Very few external support 
components are required and 
none of the resistors are critical. 

The MC3334 is available in an8- 
pin plastic DIP package for PCB 

mounting a chip version and a 

'flip' or'bumped chip' version for 
inverted reflow assembly. 
Motorola claim that the pin -out 
adopted suits both thick -film and 
printed circuit module designs 
and allows layouts to be pro- 
duced without crossovers. 

Also new from Motorola is a 

series of DC -DC converter ICs 
which are said to offer twice the 
output current capability of exist- 
ing 8 -pin DIP DC -DC converters. 
The MC34063 series are intended 
for step-up or step-down voltage 
conversion over the range 2.5 to 
40 volts and offer an output 
current of 1.5 amps. Quiescent 
current is a mere 2.4mA. All 
functional circuitry is contained 
within the ICs including 
temperature -compensated refer- 
ence, oscillator, cycle -by -cycle 
current limiting and feedback 
sense for voltage regulation. 

For information on these 
devices contact Motorola, quot- 
ing release number 30/84 for the 
ignition IC and 32/84 for the DC - 
DC converters. Motorola Ltd, 
European Literature Distribution 
Centre, 88 Tanners Drive 
Blakelands, Milton Keynes MK14 
5 BP, tel 01-902 8836. 

Carrying Bags 
for Apples, 
Apricots and 
Acorns 

For people who really can't 
put their micros down, 

Inmac now stock a series of 
specially designed carrying bags 
for the Apple I1, Apple II Plus, 
Apple Ile, Apricot and BBC 
Micro Computers. 

Made from strong tear -proof 
Cordura nylon and thick, high 
density foam padding, these bags 
are tailored to provide a safe 
means of transportation. The 
wide -grip handles and the adjust- 
able shoulder strap are made of 
seat -belt strength webbing for 
safety, and the zips are heavy duty 
industrial grade that will not rust 

and open completely for easy 
loading 

A matching bag is available for 
the Apple II disk drive which can 
carry two drives and has a foam 
lined "wallet" that protects 
cables and provides padding bet- 
ween the drives. There is also a 

matching bag for an Apricot Mon- 
itor. All bags are lined with anti- 
static material and prices range 
from £ 17.00 to £27.50 each. 

Delivery is ex -stock and can be 
same day for the London, Greater 
Manchester and Merseyside 
areas or next day for the rest of the 
country. The bags are available on 
a thirty day, risk -free trial period 
and are guaranteed for a year. 

Further details can be found in 
Inmac's full -colour catalogue of 
over 1000 accessories for mini - 
and micro -computers which is 
available free from Inmac UK 
Limited, Davy Road, Astmoor, 
Runcorn, Cheshire WA7 1 PZ, tel 
09285-67551. 
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BBC Micro Computer System 
ACORN COMPUTER SYSTEMS: 
BBC Model B Special offer £320 a) 
BBC Model B+ Econet £389 (a) 
BBC Model B + DFS £409 (a) 
BBC Model B + DFS + Econet.. £450 
(a) 

UPGRADE KITS 
A to B Upgrade Kit £75 c) 
DFS Kit.,..,,.. .... £95 c 
Econet Kit £45 c 

,Speech Upgrade Kit £47 (c 

ACORN ADDON PRODUCTS: 
Z80 2nd Processor £266 (a 
8502 2nd Processor £175 (b) 
Teletext Adaptor £190 'bj 
IEEE Interface £282 )b) 
Prestel Adaptor £99 (b) 
RH Light Pen £39.50 (c) 

BBC FIRMWARE: 
1.2 Operating System ROM ... £7.50 (d) 
BASIC il ROM £22.60 (d) 
VIEW Word Processor Rom.º48.00 (c) 
WordWise Word Processor Rom 

£34.00 
BCPL ROM/Disc £88.00 (c) 
Utility ROMS: 
Disc Doctor/Gremlin Debug Rom... £28 
ea(d) 
EXMON/TOOL KIT ROM £20 es(d) 
Printmaster (FX80)/Graphics ROM 

VIEWSHEET ROM 
£28£;1111 

ULTRACALC spreadsheet ROM.... º8869 
sac 
CO MUNICATIONS ROMe 
Terrni Emulator £28 
Communicator £59( 
Commstar £29 

TORCH UNICOM products including the IBM Computible GRADUATE In stock 
For detailed specification on any of the BBC Firmware/Peripherals listed here 

or 
Information on our complete range please write to us. 

DISC DRIVES 
These are fully cased and wired drives with slim line mechanisms 
of high quality, Shuggart A400 standard interface. Drives supplied 
with cables manuals and formatting disc for the BBC computer 
suitable. TEAC 80 track drives are supplied with 40/80 track 
switching as standard. All drives can operate In single or dual den- 
sity format 
1 x100K TS55A TEAC 40 Track £100(a) CS55A TEC with psu £135 
1 x200K: TS55E TEAC 80/40£155(e) CS55E TEC with psu £155 
Sw 
1 x400K: TS55F TEAC 80/40£175(a) CS400 Mlt with Rau £186(4) 
Sw 

2x100K TD55A 40T TAEC with psu £275(e 
2x200 K TD55E 80/40 Sw TEAC with psu £350 s 
2x400 K TD55F 80/40 Sw TEAC with psu £400( 
2x400K TD55 M 80T Mitsubishi with psu £375 e 

PRINTERS 
EPSON 

RX80FT£225 (a) FX80 £315 (a) FX100 £450 (a) 

KAGA TAXAN 
KP810 £249 (a) KP910 £389 (a) 
JUKI 6100 £345 (a) BROTHER HR15 £349 (a) 

ACCESSORIES 
EPSON 

Serial Interface: 8143 £28 (c) 8148 with 2K£58 (c) 
Paper Roll Holder £17 (c) FX80 Tractor Attachment £37 (b) 

Ribbons: FX/RX/MX80 £5 (d) FX/RX/MX 100 £10 (c) 
RX/FX80 Dust Cover £4.50 (d) 

KAGA TAXAN 
RS232 with 2K Buffer £85 (b) KP810/910 Ribbon £6.75 (a) 

JUKI6100 
RS232 with 2K Buffer £60 (b) Ribbon £2.50 (d) 

Tractor Attachment £99 (a) Sheet Feeder £199 (a) 
BBC Parallel Lead £7 (d) Serial Lead £7 (d) 

2000 Sheets Fanfold Paper with extra fine perforation 
9.5" x11"£13(b) 14.5" x11"£18(b) 
Self Adhesive Labels 2 3/4" x 1 7/16" 

Single Row £5.25/1000 (d) Triple Row £5/1000 (d) 

3M 51/4" FLOPPY DISCS 
High quality discs that offer a reliable error free performance for 
life. Each disc is individually tested and guaranteed for life. Ten 
discs are supplied in a sturdy cardboard box. 
Price per pack of ten: 

80T SS DD £24(c) 80T DS DD £28(c) 

DRIVE ACCESSORIES 
FLOPPICLENE Disc Head Cleaning Kit with 20 disposable cleaning discs ensures con- 
tinued optimum performante of the drives £14.50(c) 
Single Disc Cable £8(d) Dual Disc Cable £8.50(dí 
10 Disc LibraryCase, ...... ,.,£1.95/(cj)j) 30 Disc Stora e Box £8(c 
30/40 Disc Lockable Box £14 c 70/80 Disc Lockable Box £191g; 

MODEMS- All modems listed below are BT 
approved 
MIRACLE WS2000: 
The ultimate world standard modem 
coverall all common BELL and CCITT 
standards up to 1200 Baud. Allows com- 
munication with virtually any computer 
system in the world The optional AUTO 
DIAL and AUTO ANSWER boards en- 
hance the considerable facilities already 
provided on the modern Mains powered 
£129(b). Auto Dial Board/Auto Answer 
Board £30(c) each. Software lead 
£4.50. 

TELEMOD 2: 
Complies with CCITT V23 1200/75 
Duplex and 1200./1200 Half Duplex stan- 
dards that allow communications with 
VIEWDATA services like PRESTEL, MIC- 
RONET etc as well as user to user com- 
munications. Mains powered. £64(b). 
BUZZ BOX: 
This pocket sized modem complies with 
V21300/300 Baud and provides an ideal 
solution for communications between 
users, with main frame computers and 
bulletin boards at a very economic cost. 
Battery or mains operated, £52(c). Mains 
adaptor £8(d). 
BBC to Modem data lead £7. 

GANG OF EIGHT 
INTELLIGENT FAST 

EPROM COPIER 
Copies up to eight epromsat a time and accepts all 
single rail eproms up to 27256. Can reduce pro- 
gramming time by 80% by using manufacturer's 
suggested algorithms Fixed Vpp of 21 8 25 volts 
and variable Vpp factory set at 12.5 volts LCD 
display with alpha moving message. £395(b). 

MONITORS 
MICROVITEC 14" RGB: 
1431 Std Res 
1451 Med Res £26 
1441 Hi Res £42 
1431 ,AP Std Res PAL/AUDIO £215 a 
1451 AP Std Res PAL/AUDIO £325 a 
1451 DQ3 Med Res £239 a 
Above monitors are now available in plastic or 
metal cases 
KAGA Super Hi Res Vision III RGB Monitor 

£345(a) 
MONOCHROME MONITORS12": 
Kaga Green KX1201 G £106 a 
Kaga Amber KX1201 A £116 a 
Santo Green DM8112CX £99 a 
Swivel Stand for Kaga Monochrome .... £22.50 b 
All monitors are supplied with leads suitable for the 
BBC Computer. Spare leads available. 

ATTENTION 

114 Il 111111,111 Huai i 

ALL PRICES EXCLUDE VAT 
Please add carriage 50o unless 

indicated as follows: 
(a) £8 (b) £2.50 (ci £1.50 (d) £1.00 

CONNECTOR SYSTEMS 

SPECIAL OFFER 
2764-25 £4.90 
27128-25 £18 
27128-30 £16 
6264-15 £28 
6262LP-15 £31 
6264-12 £35 

SOFTY II 
This low cost intelligent eprom programmer can 
program 2716, 2516 2532, 2732, and with an 
adaptor, 2564 and 2764. Displays 512 -byte page 
on TY - has a serial and parallel I/O routines Can 
be used as an emulator, cassette interface 
Softy II £195(b) 
Adaptor for 2764/2564. £25.00(c) 

I.D. CONNECTORS 
(Speedblock Type' 

No of Header Recap- Edge 
ways Plug tacle Conn. 

10 90p 85p 120p 
20 145p 125p 195p 
26 175p 150p 240p 
34 200p 180p 320p 
40 220p 1909 340p 
50 236p 200p 390p 

UV ERASERS 
All erasers with built in safety switch) and mains 
indicator. 
UV1 B erases up to 6 eproms at a time £47(c) 
UV1 T as above but with a timer £59(c) 
UV140 erases up to 14 eproms at a time £81(b) 
UV141 as above but with a timer £79(b) 

D CONNECTORS 
No of Ways 

9 15 25 37 
MALE: 
Ang.Pins 120 180 230 350 
Solder 60 85 125 170 
IDC 175 275 325 - 

FEMALE: 
St Pin 100 140 210 380 
Ang. pins 160 210 275 440 
Solder 90 130 195 290 
IDC 195 325 375 - 

St Hood 90 95 100 120 
Screw 130 150 175 
Lock 

EDGE CONNECTORS 

2 -'.6 -way (commodore) 
2.< 10 -way 
2 x 12.way (vic 20) 
2 x 18 -way 
2 x 23 -way (ZX811 
2 x 25 -way 
2 x 28 -way (Spectrum) 
2 x 36 -way 
1 x 43 -way 
2 x 22 -way 
2 x 43 -way 
1 x 77 way 
2 x 50-way15100conn) 

0 I. 

150p 

175p 
225p 
200p 
250p 
280p 
190p 
395p 
400p 500p 
BO0p - 

0 156 
300p 

350p 
140p 
220p 
220p 

1 

TEXTOOL ZIF 
SOCKETS 24 -pin £5.75 
28 -pm £8.00 40 -pin £9.76 

EURO CONNECTORS 
DIN 41612 
2 x 32 way St Pin 230p 275p 
2 x 32 way Ang Pin 275p 320p 
3 x 32 way St Pin 260p 300p 
3 x 32 way Ang Pm 375p 400p 
IDC Skt A + B 275p 
IDC Skt A + C 350p 

For 2 e 32 way please specify 
spacing (A+El, A+C). 

AMPHENOL 
CONNECTORS 

36 way plug Centronics 
(solder) 500p(IDC) 475p 
36 way skt Centronics 
(solder) 550p(IDC) 500p 
24 way plug IEEE (solder) 
475p(IDC) 475p 
24 way skt IEEE (solder) 
500p (IDC) 500 p 
PCB Mtg Skt Ang Pin 
24 way700p36 way750p 

TELEPHONE 
CONNECTORS 

4 way plug 110p 
6 way plug 180p 
6 way rtang.skt 180p 
Flexible cable 
4 way 50p/m 
6 way 72p/m 

RIBBON CABLE 
(grey/metre) 

10 way 
16 -way 

40p 34 -way 
60p 40 -way 

1809 
180p GENDER CHANGERS 

25 way D type 20 -way 
26 -way 

85p 50 -way 
120p 64 -way 

200pp 

280 
Male to Male £10 
Male to Female 
Female to Female 

£10 
£10 

DIL HEADERS 
Solder IDC 

RS 232 JUMPERS 14 pin 
16 pin 

40p 
50p 

loop 
110p 

(25 way D) 18 pin 80p 
24" Single end Male £5.00 20 pin 75p 
24" Single end Female £5.25 24 pin 100p 150p 24" Female Female 
24' Male Male 

£10.00 
£9.50 28 pin 2009 

24" Mal,, Female £9.50 40 pin 200p 225p 

DIL SWITCHES MISC CONNS 
4 -way 90p 6 -way 105p 21 pin Scart Connectoc200p 
8 -way 120p 10.w ay 150p 8 pin Video Connecto£200p 
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LINEAR ICs COMPUTER COMPONENTS 
74 SERIES 

7400 30p 
7401 30p 
7402 30p 
7403 30p 
7404 38p 
7405 30p 
7406 40p 
7407 40p 
7408 30p 
7409 300 
7410 30p 
7411 30p 
7412 30p 
7413 50p 
7414 70p 
74'6 380 
7417 400 
7420 30p 
742'. 80p 
7422 380 
7423 380 
7425 40p 
',427 40p 
742' 40p 
7425 43p 
"alo 30p 
"432 38p 
7422 30p 

30p 
40p 

" 40p 
7447 40p 

90p 
74424 70p 
7444 110p 
7445 100p 
7446A 100p 
7447A 100p 
7448 120p 
7450 38p 
7451 35p 
7453 38p 
7454 38p 
7460 55p 
7470 50p 
7472 55p 
7473 55p 
7474 50p 
7475 600 
7476 45p 
7480 85p 
7481 180p 
7483A 105p 
7484A 125p 
7485 110p 
7486 42p 
7489 210p 
7490A 55p 
7491 70p 
74920 70p 
74930 55p 
7494 1100 
74950 800 
7496 60p 
7497 210p 
74100 190p 
74107 50p 
74109 750 
74110 750 
74111 55p 
74116, 170p 
74118 1100 
74119 170p 
74120 1000 
74121 550 
74122 TOp 
74123 800 
74125 850 
74126 55p 
74128 55p 
74132 75p 
74136 70p 
74141 90p 
74142 2500 
74143 270F 
74144 2700 
74145 1100 
74147 170F 
74148 1400 
74150 1.75 
741510 70p 
74153 80p 
74154 140F 
74155 BOp 
74156 1000 
74157 80p 
74159 1750 
74160 1100 
74161 80p 
74162 1100 
74163 110p 
74164 120p 
74165 110p 
74166 140p 
74167 400p 
74170 200p 
74172 420F 
74173 1400 
74174 110p 
74175 1050 
74176 100p 
74178 1500 
74179 150p 
74180 1000 
74181 340p 
74182 140p 
74184 1807 
741850 180p 
74190 130p 
74191 130p 
74192 110p 
74193 1150 
74194 110p 
74195 80P 
74196 130p 
74197 1108 
74198 220p 
74199 2200 
74221. 110p 
74251 1000 
74259 150p 
74265 80p 
74273 200p 
74276 140p 
74278 1700 
74279 90p 
74283 1050 
74285 320p 
74290 910p 
74293 900 
74298 1800 
74351 200p 
743650 800 
743664 80p 
743670 800' 

74368A 70p 
74376 í80p 
74390 110p 
74393 112F 
74490 140p 
7443A 100p 

74LS SERIES 

741_000 28p 
74LS01 28p 
74L002 28p 
746003 28p 
746504 28p 
74L505 28P 
746508 28p 
746909 28p 
746510 280 
74L511 28p 
746012 28p 
746513 34p 
74L514 52p 
746515 280 
746520 28p 
741221 28p 
741_522 28P 
74LS24 50p 
74LS26 28p 
74L527 28p 
74L528 28p 
746030 28p 
74LS32 28p 
74LS33 28p 
746037 28p 
746538 28p 
741_540 28p 
746542 55p 
741_543 150 
74L647 90p 
74LS48 90p 
74LS51 30p 
741554 30p 
746555 300 
741_0730 30p 
74L374A 38p 
74LS75 48p 
7465764 43p 
741_0834 70p 
746585 80p 
741286 35p 
74L590 54p 
746591 90p 
746592 S0p 
741_593 54p 
7465956 75p 
746096 90p 
74L0107 43p 
7460109 43p 
7465112 45p 
7460113 45p 
7460114 45p 
7460122 70p 
7465123 90p 
7460124/ 

829/140p 
7465125 500 
74L6126 50p 
7460132 850 
7465133 50p 
74L9136 45p 
74L0138 60p 
7460139 60p 
7465145 110p 
74LS147 175p 
7460148 140p 
74L5151 70p 
7415152 200p 
74L0153 701, 
7460154 200p 
7415155 70p 
7460156 70p 
7465157 60p 
7460158 70p 
74LS160A 750 
74L5161A 75p 
74LS162A 75p 

.74191634 75p 
74L5164 750 
74L0I65A110p 
74L51664150p 
74L5168 130p 
74L6169 130p 
74L5170 160p 
74LS173A110p 
74L6174 75p 
74LS175 75p 
7465181 200p 
7460183 1900 
74L5190 90p 
7465191 80p 
7465192 90p 
7468193 90p 
74 1_5194A 75p 
74L5195A 75p 
7414196 90p 
7460197 901, 
74L5221 100p 
7465240 90p 
7460241 90p 
741_5242 90p 
7460243 90p 
7460244 90 
7465245 160p 
7460247 110p 
741_5248 110p 
7405249 110p 
7465251 75p 
741_5253 75p 
7465256 90p 
74602574 TOp 
74L5258A 70p 
74L5259 125p 
7465260 75p 
7465261 120p 
7460266 BOp 
7468273 125p 
74L5279 70p 
74L5280 180p 
7460263 85p 
74L0290 85p 
7465292 900p 
7460293 90p 
7409295 140p 
7460297 900p 
74LS298 1000 
74L6299 250p 
74L0321 370p 
7465323 330p 
7460324/624 

350p 
74L5348 200p 
7465352 120p 
7469353 120p 
7465356 210p 
7460363 180p 
74L0364 180p 
7465365 52p 

7465366 52p 
74L0367 52p 
74L6368A 50p 
7465373 100p 
7465374 110p 
7460375 75p 
7465377 140p 
74L0378 110p 
7463379 140p 
7468381 450p 
7465390 80p 
7415393 110p 
74653950110p 
7400399 140P 
74L0445 180p 
7460465 140p 
7460467 180p 
7465490 150p 
74L6540 140p 
7460541 140p 
74L5608 700p 
74L56101900p 
74L56121900p 
74L56241350p 
741_6626 225p 
74LS628 225p 
7460629 140p 
74LS640 300p 
74L5640-1 

3000 
74L6641 200p 
7465642-1 

300p 
7460643 250p 
74L5643-1 

300p 
74L8644 3500 
7465645 200p 
74126454 

4009 
74LS668 90p 
74L0669 90p 
740S670 180p 
7465682 320p 
7405684 8500 
741_5687 550p 

74$ SERIES 

74500 
74002 
74004 
74005 
74508 
74510 
746'11 
74520 
74522 
74530 
74532 
74837 
74538 
74040 
74551 
74564 
74574 
74085 
74086 
740112 
745113 
745114 
748124 
746132 
745133 
745138 
746139 
745140 
748151. 
745153 
745157 
740158 
745163 
746169 
740174 
740175 
745188 
740189 
740194 
745195 
740196 
745200 
745201 
745225 
746240 
745241 
740244 
745251 
740257 
746258 

2700 
225p 
200p 
225p 
550p 

745373 400p 
745374 400p 
745387 225p 
740472 4750 
745473 475p 
748474 4000 
745475 450p 
745570 650p 
745571 3000 
746573 500p 

50p 
50p 
50p 
50p 
50p 
50p 
750 
50p 

100p 
50p 
60p 
60p 
75p 
50p 
45p 
45p 
75p 

450p 
100p 
150p 
120p 
120p 
550p 
1009 
800 

180p 
1800 
100p 
150p 
1500 
210p 
200p 
400p 
700p 
3007 
320p 
180p 
2250 
300p 
300p 
3500 
450p 
320p 
520p 
400p 
400p 
500p 
250p 
250p 
250p 

745260 100p 
745261 300p 
748262 1100p 
740283 
745287 
745288 
740289 
740299 

4000 :SERIES'. 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 

20p 
24p 
25p 
700 
35p 
80p 
45p 
800 
24p 
250 
380 
BOp 
70p 
38p 
55p 
80p 
6Op 
80p 
60p 
70p 
30p 
48p 
24p 
90p 
40p 
60p 
75p 

4030 35p 
4031 1125p 
4032 100p 
4033 1125p 
4034 250p 
4035 70p 
4036 270p 
4037 110p 
4038 100p 
4039 250p 
4040 BOp 
4041 55p 
4042 50p 
4043 80p 
4044 800 
4045 100p 
4046 80p 
4047 800 
4048 55p 
4049 38p 
4050 35p 
4051 850 
4052 800 
4053 800 
4054 80p 
4055 80p 
4056 850p 
4059 400p 
4060 70p 
4063 85p 
4066 40p 
4067 230p 
4068 25p 
4069 24p 
4070 24p 
4071 24p 
4072 24p 
4073 24p 
4075 24p 
4076 85p 
4077 25p 
4078 25P 
4081 24p 
4082 25p 
4085 800 
4086 75p 
4089 120p 
4093 350 
4094 90p 
4095 90p 
4096 90p 
4097 270p 
4098 75p 
4099 90p 
4501 35p 
4502 55p 
4503 380 
4504 95p 
4505 3600 
4506 90p 
4507/4030 

35p 
4508 120p 
4510 55p 
4511 55p 
4512 55p 
4513 150p 
4514 110p 
4515 110p 
4516 55 
4517 220p 
4518 48p 
4519 32p 
4520 80p 
4521 115p 
4522 800 
4526 70p 
4527 80p 
4528 65p 
4529 100p 
4531. 75p 
4532 85p 
4534 380p 
4536 250p 
4538 . 75p 
4539 75p 
4541 90p 
4543 70p 
4551 100p 
4553 240p 
4555 38p 
4556 50p 
4557 240p 
4560 150p 
4566 140p 
4568 240p 
4569 170p 
4572 45p 
4583 90p 
4584 48p 
4586 BOp 
4724 150p 
14411 750p 
14412 750p 
14416 300p 
14419 2800 
14490 420p 
14495 450p 
14500 850p 
14599 200p 
22100 350p 
22101 700p 
22102 700p 
40014/4584/ 
40106 

48p 
40085 120p 
4(5097 36p 
40098 40p 
40100 150p 
40101 125p 
40102 130p 
40103 200p 
40104 120p 
40105 150p 
40106 48p 
40107 55p 
40108 320p 
40109 80p 
40110 225p 
40114 225p 
40147 280p 
40163 1000 
40173, 

120p 
40174 1000 
40175 1000 
40192 1000 
40244 185$ 
40245 150p 
40257 1B0p 
40373 1800 
40374 180p 
80095 75p, 
80C97 75p 
80098 75p 

xa1r FF 
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D7581 £15 
DC0808 1190p, 
M791000£24 
N103 20ßp. 
Y1.5050 100p. 
Y3-1270 750p, 
Y3-1350 3500, 
73-8910 400p, 
73-8912 500p, 
830194 100p, 
A30285 110p. 
03046 70p, 
A3059 325p, 
A3060 3500, 
A3080E 70p. 
A3086 80p, 
53089E 210p, 
A309040 3759, 
A3130E 90p, 
03130T 100p 
53140E 45p. 
431407 1008 
03160E 90p 
{3161E 1800 
A3162E 1600 
03189E 270p 
43240E 150p 
A32805 270p 
7002 £10 
401408-8225p 
400800 2250 

1AC0808 225p 
5308 3009 
A1366 190p 

CL7106 8750 
CL7611 95p 
CL7650 400p 
CL7660 250p 
01_8038 3000 
CM72168 £22 
CM7217 750p 
CM7555 100p 
CM7556 140p 
07720 300p 
C7130 300p 
C7137 3500 
F347 50p 
F351 80p 
F353 90p 
F355 90p 
F356N 90p 
F357 100p 
F13331 350p 
M10C 450p 
M301A 30p 
M307 45p 
M308CN 75p 
M310 225p 
M311 90p 
M318 150p 
M319 180p 
M324 45p 
M334Z 1150 
8335Z 130p 
M336 180p 
M339 40p 
14348 80p 
M358P 50p 
51377 210p 
M380N-8 150p 
M380 120p 
M381AN 170p 
8382 200p 
M383 325 
8364 220 
M386N.1 100p 
M387 270p 
M389 180p 
M391 180p 
M392N 1100 
M393 Säp 
M394CH 37 
M709 35p 
92710 48p 

LM711 100p 
LM723 800 
LM725C5 300p 
1_ 733 650 
LM741 i6p 
LM747 700 
LM748 30p 
LM1011 480p 
LM1014 150p 
6M1801 300p 
LM1830 250p 
LM1871 300p 
681872 300p 
LM1886 600p 
LM18B9 450p 
LM2917 300p 
LM3302 75p 
L83900' 80p 
1_83909 100p 
1133911 180p 
1_193914 350p 
LM3915 3400 
LM3916 340p 
LM13600 150p 
M51513L 2300 
M51516L 450p 
M03712 200p 
M93730 400p 
MC1310P 150p 
MC1413 90p 
tviC1458 450 
MC1495L 250p 
MC1496 70p 
MC3340P 200p 
MC3401 50p 
MC3403 65p 
MF10CN 3400 
MK50240 9009 
MK50396 790p 
ML920 500p 
ML922 400p 
MM62214 3000 
NE531 1200 
NE544 190p 
NE555 22p 
NE556 80p 
NE564 4000 
NE565 120 
NE566 150p 
NE567 125p 
NE570 400p 
NE571 300p 

NE5532P 150p 
NE5533P 180p 
955534P 120p 
5655344F 150p 
OP070F 500p 
P66024 500p 
604136 55p 
654151 200F 
604558 550 
66668 300p 
5721900 £18 
SAD1024A1150p 
SFF96364 800p 
56490 300p 
59760135 300p 
557602311 300p 
5N76033N 300p 
95761155 215p 
5576477 600p 
5576489 400p 
5976495 400p 
9Po25642 700p 
578515 750p 
757120 1207 
157130 140p 
147204 150F 
TÁ7205 90p 
TÁ7222 150p 
TÁ7310 150p 
T6Á6410814009 

VOLTAGE 
REGULATORS 

.FIXED PLASTIC 

1A +ve 
5V 7805 45p 7905 50p 
6V 7806 50p 7906 50p 
8V 7808 500 7908 50p 
12V 7812 459 7912 50p 
15V 7815 50p 7915 509 
18V 7818 50p 7918' 50p 
24V ]824 SOp 7924 50p 

5V 100mA 78005 300 791_05 450 
6V 10064 781_06 30p 
8V 100m2 78608 30p 

12V 100mA 78612 30p 79612 50p 
15V 10000 781_15 30p 79615 50 

OTHER 
REGULATORS 

TB4231 120p 
TB4800 80p 
E35810 90p 
TB8820 800 
785820M 75p 
TBA920 200p 
TBA950 22Sp 
TC9109 500p 
TCA210 350p 
TCA220 350p 
TCA270 350p 
TCA940 175p 
1041004A 500p 
1041010 225p 
TDA1022 450p 
1041024 110p 
10511705 300p 
1042002 3250 
TDA2003 290p 
1082004 2400 
7682006 320p 
TDA2020 320p 
T042030 190p 
TDA2541 4000 
TDA2593 500p 
TOA2653 700p 
TDA3560 990p 
TDA31310 750p 
1047000 350p 
1E0102 700p 
TL061CP 40p 
T1_062 800 
TL064 90p 
11_071 40p 
16072 700 
11_074 110p 
TL081 35p 
TL082 55p 
TL083 75p 
TL084 100p 
16094 200p 

11_4300 120p 
UAA1003-3 9350 
64759 320p 
UÁ2240 120p 
LIAA170 1700 
60640016 350p 
ULN2001A 90p 
ULN2002A 909 
ULN2003A 909 
ULN2004A 900 
ULN2068 2900 
ULN2802 1909 
14.52803 1800 
ULN2804 190p 
UPC575 2750 
UPC592H 2O0p 
Ú7C11568 300p 
UPC1185H 350p 
X6210 400p 
X62206 3509 
502207 375p 
X62211 575p 
502216 8750 
892240 120p 
25409 190p 
25414 80p 
ZN419P 175p 
ZN423E 130p 
ZN424E 100p 
25425E8 360p 
ZN426E 300p 
ZN427E 8000 
25428E 450p 
25429E8 225p 
25450E 750p 
ZN459CP 300p 
251034E 200p 
251040E 8800 
ZNA134J £23 
ZNA234E 950p 

REAL TIME 
CLOCK 

MC6818P 450p 
MM58174AN 

850p 
MSM5832 RS 

35 

1802CE 850p 
2650A £12 
6502 350p 
6502A 550p 
65CO2A £15 
6502B 8009 
6800 250p 
6802 2609 
6809 850p 
6809E £12 
68809 £12 
68609E £18 
68000 -LB £36 
8035 5009 
8039 5009 
8080A 420p 
8085A 550p 
8086 £22 
8088 £17.50 
8748 POA 
1M51601 £12 
TMS9980 £12 
TM59995 £12 
WD55 £14.50 
Z80 280p 
2804 375p 
2800 8009 

SUPPORT 
DEVICES 

SAA5020 800p 
SAA5030 700p 
SA05041 £18 
SAA5050 900p 

2661 
3242 
3245 
6520 
6522 
6522A 
6532 520p 
6551 550p 
6821 150p 
68821 220p 
6829 £12.50 
6840 375p 
68840 800p 
6850 160p 
68050 250p 
6852 250p 
6854 650p 
68854 800p 
6875 500p 
8154 8500 
8155 500p 
8156 400p 
8205 225p 
8212 250p 
8216 1809 
8224 300p 
8226 300P 
8228 270p 
8243 450p 
8250 950p 
8251A 500p' 
8253C-5 600p 
8255AC-5 

£12 
800p 
450p 
300p 
350p 

£19 
8256 £25 
82570.5 £11 
8259085 £11 
8271 £45 
8275 £29 
8279 £11 
8284 759p 
8288D £11 
8755A £24 

TMS9903 £25 
TMS9911 £18 
TMS9914 £14 
Z80PIO 280p 
Z804P10 325p 
2800T0 325p 
Z804010 325p 
2800461 850p 
Z80ADART 

800p 
TMS4500 £14 
1M59901 500p 
1M59902 500p 
Z80DMA 900p 
Z80A0MA £10 
Z80AS100/1/2 

101 400p 
2102 250p 
21078 500p 
2111 A-35 400p 

21142L 350p 
2114-3L 250p 
2114-4L 200p 
2147 320p 
40273 300p 
4116-15 200p 
4116-20 175p 

.41183 500p 
4164-15 550p 
410420 450p 
441620 450p 
4532-20 250p 
48164P-3 200p 
5101/5501 

370p 
5514/5114 

250p 
5516 6500 
6116P-3 500p 
6116LP-3 5509 
6264-15 £28 
6514-45 400p 
6810 180p 
745189 225 
745201 350p 
745289 225p 
93415 600p 
93L422 950p 

425 600 

281_22 
24510 
185030 
1854030 
740188 
745287 
745288 
745387 
745473 
745474 
745570 
745571 
745573 
82523 
820123 
825129 

47 
250p 
200p 
200p 
180p 
225p 
180p 
225p 
4750 
400p 
650p 
300p 
500p 
150p 
150p 
175p 

-..;BAUORATE';;c, 
GENERATORS.^': 

MC14411 750p 
COM8116850p 
47028 750p 

18014412 750p 
2516+5v 350p IML922 4000 
2516-35 550p I5LN2001 90p 
2532 450p 10LN2003A 
2532-30 550p 90p 
2564 650p IULN2004A 
2708 3009 900 
2716+Sv 350p IULN2068 2909 
2716-35 550p IULN2802190p 
2732 4509 I8LN2803 180p 
27324-2 700P 141_52804 1909 
27324-35 800p '75107 90p 
2764-25 SOOp 75108 90p 
27064-25 £14 '75109 120p 
2712825 £18 75110 90p 
27128-30 £16 '75112 180p 
TM02716 500p 175113 120p 

175114 140p 
75115 140p 
175121 140p 

CR15027 £18 '75122 140p 
CR16545 £9 !75150P 120p 
EF9364 £8 75154 120p 
EF9365 £30 175159 220p 
EF9366 £30 175160 5009 
EF9367 £36 75161 350p 
MC6845 8500 75162 4000 
MC6845SP '75172 300p 

750p 75182 90p 
806847 850p 175188 60p 
8FF96364 £8 '75189 80p 
1MS9918 £30 '7535 1509 
TM59927 £14 '75451 70p 
TM59928 020 75452 70p 
TM09929 £16 '75453 70p 

75454 70p 
75480 150p 

175491 85p 
75492 85p 
18126 120p 
18128 120p 
18195 170P 
18796 120p 
,8797 120p 
;8198 120p 
;81 LS95 140p 
61 LS96 220p 
.611_397 140p 
1811_598 220p 
,88L9120 400p 
9602 300p 
-9636A 180p 
-96374P 160p 
9638 160p 
2042558 350p 
ZN426E8 350p 
26427E 800p 
ZN428E8450p 
ZN429E 210p 
ZN447E 900p 
,ZN459CP 300p 

AD558CJ 775p 
AD561J £20 
AD7581 £15 
40008081190p 
0825510 350p 
AM25652521 

350p 
AM251_52538 

350p 
A126LS31 

120p 
AM26L332 

120p 
D7002 £12 
04080 -CBI -V 

£28 
088131 800p 
OP8304 350p 
OS3691 350p 
D58830 140p 
DS8831 150p 
DS8832 150p 
D58833 225p 
058835 280p 
D58836 150p 
DS8838 225p 
0F13201 450p 
MC1488 60p 
MC1489 60p 
MC3446 250p 
MC3459 450p 
MC3470 475p 
MC3480 850p 
MC3486 250p 
MC3487 250p 
'MC4024 325p 
MC4044 3250 
MC14411 9000 

6843 £8 
8272 £26 
FD1771 £20 
FD1791 £22 
FD1793 £20 
FD1795 £28 
F01797 £22 
WD2793 £36 
WD2797 £32 
W01591 £15 
WD2143 £8 

CHARACTER'. 
GENERATORS.' 

R03-32513 
U.C. 750p 
LC. 700p 
DM86564 £12 
MC66760 750p 
SN74S262AN 

KEYBOARD 
ENCODERS:. 

07523761 p 
4753600 750p 
740922 650p 
74C923 850p 
DARTS 

A'-3.1015' 
300p 

57.5.1 013P 
300p 

COM8017 300p 
IM6402 380p 
TR1602 300p 

MODULATORS 
6MHZUHF375p 
8MH0OHF450p 
Sound & Vision 
12MHe £12 

CRYSTALS 

32.768 KHz 
1000 

1.00MH2 270p 
Freq in MHz 
1,8432 225p 
2.00 2255 
2.45760(1_1200p 
2.45760(5) 250p 
2.5 2509 
2.662 250p 
5276 150p 
3.5795 020p 
4.00 150p 
4.194 200p 
4.43 100p 
4.608 250p 
4.9152 250p 
5.000 150p 
5.068 250p 
6.00 140p 
6.144 140p 
7.00 150p 
7.168 175p 
8.00 150p 
8.867 175p 
10.00. 175p 
10.50 250p 
10.70 150p 
11.00 300p 
12.00 150p 
14.00 1739 
14.318 180p 
14756 250p 
1500 200p 
16.00 200p 
17.734 200p 
18.00 170p 
18.432 150p 
19.969 150p 
20.000 175p 
24.000 150p 
46.00 255p 
116 255p 
7X01000 £12 

LOW PROFILE 
SOCKETS.BY, 

8 PIN 
14 pin 
16 pin. 
18 pin 
20 pin 

9p 
10p 
11p 
i8p 
i8p 

22 pin 
24 pin 
28 pin 
40 pin 

22p 
24p 
26p 
30p 

WIRE WRAP. 
SOCKETS 

8 pin 
14 pin 
16 pin 
18 pin 
20 pin 

30p 
42p 
45p 
50p 
86p 

22 pin 75p 
24 pin 75p 
28 pin 100p 
40 pin 130p 

TRANSISTORS Fited Rgulatpre TRA LM309K 145V 140 
LM323K 3A5V 350 
78805K0 555V 540 40161/2. 
78812 54125 640 80107/8 
VaPoele6agu1alore5 

DASV 900 BC109C 
LM305AH 250 BC169C 
LM3171 TO -220 150 BC172 
LM317K 103 240 BC177/8 LM3371 225 BC179 LM3501 10A+VAR 400 
LM396K tOA+VAR £1 BC182/3 
LM7235 50 80184 
78HGKC SA+VA;i 57 8C187 780010 1A+VAR 2250 

gC212/3 79HGGKC 5A-VAR 675p 
T9GUIC tA-VAR 250p BC214 
Switehing Regulatore BC237 1067660 250pp B0327 0535241_ 

300p 80337 
1L497 300p 80338 
78840 250p 60451 

'OPTO -ELECTRONICS' BC477/8 
B0516/7 

F90357 1000 MAN3640 1740 
BC54713 

FND500/T1L730 
BC5480 

100p MA54640 2009 BC549C 
i,F9D507/TIL729 MAN6610 200p 0055713 

t00p N585881 570p 005590 
'MAN74DL704 TIL311 850p BCY70 

100 TIL729 100P BCY71 
MAN710L707 TIL730 100p BD131 

MAN8910 250p BD132 
60135/6 
BD139 

IL074 130p TIL111 .p 130140 
MCT26 100p TIL112 70p BD189 
MC52400 190p 11L113 70p 80232 
MOC3020 150p T1L116 700 60233 
11_074 220p 6N137 3609 00235 

65139 175p BD241 
BD242 
BD379 
130380 
130677 
BF244B 
BF2568 
BF257/8 
8E337 
BFR39 
BFR40/1 
BP 679 

740925 650p 01080/1 
740926 8500 BFR96 
740928 6500 BFX29 
72168 £22 ,1BFX30 
251040 670p IBFX84/5 

OPTÓ -ISOLATORS 

I;EDS`':'' 
111_209 Red 12p TIL222 Green 
TIL211 Green 18p 

18p TIL226 Orange 
TIL212 Yellow 227 

20p MV57164 Red 
0X095(0Fc0Iou4 Array(10 225p 

100p MV54164 Green 
111_220 Red 15p Array 111 225p 

COUNTERS Rect Leds RG,Y 
30p 

45p 8FX86/7 3Dp 
18p BFX88 3Dp 
20p BFX89 18Dp 
18p BFY50 30p 
18p BFY51/2 300 
30p 19F756 33p 
30p BFY90 90p 
15p 00739 45p 
18p 130019/20 30p 
30p BU103 225p 
16p 13U105 190p 
18p BU108 250p 
16p eU109 225p 
16p BU126 1500 
18p 841804 120p 
16p 136205 200P 
40p 80208 200p 
36p 'BU406 145p 
509 BUX80 600p 
20p 807690 350p 
16p 6310 50p 
16p MJ413 25Dp 
18p M3802 40Dp 
24p MJ2501 225p 
30p MJ2955 93p 
36p 91J3001 225p 
75p MJ4502 4000 
80p 512E340 8Dp 
40p 54JE2955 15Dp 
40p MJE3055 12Op 
400 MPF102 4Dp 
800 MPF103/4 4Dp' 
60p MPF105 4Dp 
75p MPSA06 3Dp 
85p MPSA12 53p 
80p MPSA13 56p 
80p MPSA20 5Dp 
60p MPSA42 5Dp 
60p MPSA43 5Dp 
40p MPSA56 3Dp 
40p MPSA70 50p 
50p MP5493 4Dp 
40p MPSU06 830 
36p MPSU07 BOp 
32p MPSU45 9Dp 
32p MPSU65 78p, 
32p TIP294 35p, 
32p TIP29C 4Dp 

1PP TIP30A 35p 
IP30C 4Dp 

450 TIP31A 42111 

300 719310 45p 

717324 45p 
40p 

T.P33A 70p 
T P33C 800 
T P34A 90p 
1 P34C 120p 
T P35A 120p 7 P35 140p 
7 P364 140p 
TP36C 150p 
TP41A 50p 
TP41C 55p 
TP42A 60p 
TP42C 65p 
T P54 160 p 
T P55 180p 
T 112 75p 
TP121 75p 

P122 80p 
T P125 75p 
71 P126 80p 

P142 120p 
T1P147 120p 
TIP2955 90p 
TIP3055 70p 
TIS93 30p 
VN10KM 50p 
VN66AF 90p 
VN88AF £1 
ZiX108 16P 
ZTX300 18p 
ZTX452 45p 
ZTX500 20p 
ZTX502 20p 
ZTX504 22p 
ZTX552 55p 
ZTX652 600 
Z10752 70p 
2N697 35p 
2N696 45p 
2N706A 36p 
20708 369 
255918 451 
25930 30p 
251131/2 50P 
251613 36p 
2N1711 36p 
262102 70p 
252160 350p 
2N221971 30p 
2N2222A 30p 
2523690 30p 
252484 30p 
252646 50p 

TIP32C 

2502612 200p 
35128 2000 
3N140 200p 
35141 200p 
35201 200p 
35204 200p 
40290 250p 
40361/2 759 
'40595 120p 
40673 90p 
40871/2 100p 

262904/5 30p 
2529064 30p 
2N29074 30p 
252926 12p 
2N3053 36p 
253054 60p 
253055 550 
203442 140p 
253553 240p 
203584 250p 
293643/4 48p 
253702/3 160 
253204/5 113p 
263706/7 180 
293708 16p 
253773 200p 
253819 40p 
253823 30p 
253866 90p 
293904 18p 
253906 180 
294036 65p 
254037 65p 
2N4123/4 27p 
254125/6 27p 
254401/3 25p 
254427 90p 
254871 50p 
255087 27p 
255089 27p 
255172 27p 
2N5191 90p 
2N5245 40p 
295401 800 
255459 30p 
255460 60p 
205485 360 
205875 250p 
205883 375p 
256027 30p 
256052 300p 
256059 325p 
2N6107 65p 
256247 190p 
256264 130p 
256290 65p 
2501306 100p 
2501307 1507 
2501957 90p 
2501969 150p 
2502028 Sop 
2502025 200p 
2502078 imp 
2502335 200p 

si 4tster!; ,t?Rs 
tock'Yems äre normally by returít of post, 

BY127 12p 
BYX36300 20p 
0447 1Op 
0490/91 9p 
OÁ95 9p 
04200 9p 
04202 1p 
114 914 4p 
15916 7p 
154148 4p 

.154001/2 5p 
154003/4 Bp 
154005 Sp 
154006/7 7p 
155401/2 12p 
155403/4 14p 
155404/5 14p 
155404/7 19p 
15920 9p 

--Turned Pm Low - 

. Profile Sockets 

81919 I 20 
14 pin; -250 
16 pin 300 
18 pin, 35F 
20 pin 400 

122 pin 459 
24 pin 500 
28 pin 609 
40 pin. 90p 

34,-. 5.' 60p 
64400V 70p 
64500V 88p 
8Á400V 75p 
845005 95p 
120400V 850 
120500V 105p 
164400V 220p 
160500V 130p 
12800D 130p 

'7102060 60p 
'1102260 75p 
7102460 110p 

BR10GE HYRISTOFS,.;: 
RECTIFIEftß. 

14 50V 19p 
1A100V 20p 
14400V 250 
7A600V 30p 
2A 50V 30p 
24100V 35p 
2A400V 45p 
3A200V 80p 
34 600V72p 
44 1007 9513' 
44400V 1001:' 
6A 50V 800 
64100V 100p 
64400V 120p 

1044005 200p 
250400V 400p 

3A400V 18p 
84600V 1800 
120400V 180p 
1641000 180p 
164400V 1809 
C1060 45p 

I809101 38P 
2N3525 130p 
I254444 180p 
21,15060 301, 
255061 32p 
255064 35p 

ill 

ZENER$, . 
9p 
Sp 
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DIGITAL DELAY 
LINE 
Delay thins a little - or anything up to a few seconds - by 
building this versatile, quality delay unit. Design and develop- 
ment by Ray Lowe. 

This delay line has been 
designed and developed 
with value for money as the 

pre -requisite, and the unit presen- 
ted must be the best value around 
for the ambitious music maker or 
sound recordist. It is a high quality 
unit and contains some novel cir- 
cuitry in the digital/analogue con- 
version stages which could be 
useful elsewhere. 

The unit offers some features 
not found on many lower -end 
commercial products such as per- 
cussion, freeze and full control 
over bandwidth versus maximum 
delay time. 

Words 
The input signal is represented 

as nine bit data words. This has 
been found to give good dynamic 
performance without resorting to 
cornpansion and its undesirable 
'pumping' or' breathing type side 
effects. The minimum memory 
requirement is 4 K, ie the number 
of memory chips that have to be 
present for the unit to operate is 
two, which helps keep minimum 
construction cost low. 

This minimum configuration 
gives a maximum useful delay of a 
couple of hundred milliseconds, 
plus associated effects such as 
chorus, flanging, etc However, 
the basic PCB can accept a further 
13K bytes, enough for 350 milli- 
seconds at a full bandwidth of about 
16.5 kHz through to (continuously 
variable) 1.3 seconds at 5 kHz 
bandwidth. 

An optional memory expansion 
board may be easily added, giving 
a total of 36K bytes capacity which 
will double the above delay 
figures. 
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Effects 
Many interesting and useful 

effects can easily be obtained 
including chorus, flanging, vib- 
rato, reverb (pseudo), slapback 
and long echoes, single or multiple 
echoes decaying over many sec- 
onds, scrambling, double tracking. 
etc In addition, a sound from any 
source may be sampled and 
frozen in memory, much like a 
continuous tape loop, to be re- 
called or triggered either internally 
or externally (by a sequencer or 
drum contact for example) at any 
time; also there are various ways 
that the same can be modified. On 
a different tack, if you have a 
scope then, by using the freeze 
facility, you could give it audio fre- 
quency storage capability! 

Inputs 
Since it has a high input 

impedance, the unit will accept 
inputs from most sources, includ- 
ing electric guitar, synthesiser, mic- 
rophone, hi-fi tape output, and 
many others. Input signals in the 
range 200mV to 2.5V P Pare 
suitable. 

The frequency characteristics 
of the pre -emphasis used have 
been tailored for electric guitar as 
well as normal signals so as to 
keep quantisation distortion at bay 
on low strings (see later for more 
details) whilst a hi-fi tape signal 
will be virtually indistinguishable 
from the original when using the 
maximum bandwidth setting. 

A switch is also available which 
doubles the nominal sampling 
rate; this can be used for special 
effects or for enhanced fidelity 
when using only short delay. 

Emphasising Pre -emphasis 
The average music signal, or 

voice, is bass -heavy as far as 
amplitude is concerned, although 
most information is carried by 
mid -range frequencies. This is in 
general terms, and a fair spread 
exists in the power spectrums of 
everyday audio signals. 

In the case of electric guitar, 
the process of converting mech- 
anical to electrical energy strongly 
favours the thicker, lower strings. A 
strong twang on a low string may 
well overload an input stage, 
whereas the same twang power on 
a top string will generate a much 
smaller voltage. However, the 
signal amplitude produced will 
decay very rapidly (exponentially) 
with time so that, unless a sustain/ 
compression unit is used, the 
guitar signal has a large dynamic 
range. 

This problem is especially rele- 
vant if the circuitry following the 
input has a limited dynamic range 
that it can handle, which is the 
case when using relatively short 
data words to represent musical 
signals in an analogue to digital 
conversion. Compact disc players 
use 16 bits per sample word to 
achieve their dynamic range but 
the design presented here uses 
nine. Why not use more? Because 
the cost of ND converters esca- 
lates rapidly above eight bits. 

In order to give both high and 
low frequencies a better chance of 
simultaneously being within dyn- 
amic range, high frequencies are 
boosted, with special considera- 
tion given to the mid -range; in 
other words, the signal is pre - 
emphasised before the analogue 
to digital conversion stage. The 

ETI DECEMBER 1984 



PROJECT: Delay Line 

TYPICAL SIGNAL 
(CONTINUOUS) BEFORE 
A/D CONVERTER STAGE 

V 

NOTE THAT WAVESHAPE DEGREDATION WILL 
BE WORSE FOR SLOWLY CHANGING SIGNALS 
(DESPITE FOLLOWING LOW-PASS FILTERING) 

CORRESPONDING 

,% 

(UNFILTERED) / D/A CONVERTER 
OUTPUT VOLTAGE 

(UNFILTERED) 
QUANT ISAT ION 
'NOISE' 

I SAMPLE TIMES ( t ) 

Fig. 1 The generation of quantisation noise during A -D conversion. 

_ _ " INPI 

RH 
SIG 

T SIGNAL 

ONSTRUCTED 
NAL 

SAMPLING POINTS 

Fig. 2 How the use of too low a sampling rate leads to the reconstruction of a different 
'alias' frequency. 

pre -emphasis characteristic used 
has been determined by experi- 
ment over a wide range of signal 
sources. 

Quantisation 
Use of pre -emphasis has 

another benefit, namely that of 
killing off most of the quantisation 
noise. 

Quantisation noise arises as a 

result of the finite number (2n, 
where n is the word length) of 
analogue levels available with 
which to represent real (con- 
tinuous) signals using pulse code 
modulation. Real signals are thus 
rounded up in the conversion 
process to the nearest discrete 
value mapped by a digital code. 
When the digital code is conver- 
ted back to analogue, the resultant 
errors are ramp -like excursions 
away from the original waveform - see Fig. 1. 

These error excursions sound 
like noise, called quantisation 
noise, accompanying the signal 
proper. Since these error excur- 
sions have fast leading edges, the 
resultant noise has a wide fre- 
quency spectrum (from elemen- 
tary Fourrier analysis) and it is 
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particularly objectionable when 
superimposed upon low fre- 
quency sinusoidal type wave- 
forms, emerging as an annoying 
buzz in the background. 

Buzz Off! 
Use of pre -emphasis before N 

D conversion obviously requires 
that de -emphasis be used after D/ 
A conversion. Fortunately this'tre- 
ble cut' operates on the quantis- 
ation noise as well, thus reducing 
its high frequency content and 
therefore its overall unpleasant- 
ness. 

Sampling Complications 
There is a well-known theorem, 

called the Nyquist sampling 
theorem, which says that to get an 
accurate representation of a signal 
as a stream of sample values, the 
samples must be taken at a rate 
that is at least twice the maximum 
frequency present in the signal. 
Failure to meet the requirement of 
the theorem will result in a 
phenomenon known as aliasing, 
which is demonstrated in Fig. 2. 
Although this diagram misses out 
many of the technical niceties (for 
instance, the reconstructed signal 

would not be a nice, clean sine 
wave), it does show what 
happens - that if a frequency 
higher than half the sampling fre- 
quency is input, it will actually 
appear at the output as a different, 
'alias' frequency, which is lower 
than half the sample frequency. In 
audio terms, the sound becomes 
noticeably' gurgled'; obviously, we 
must limit the bandwidth of the 
signal before it is sampled. 

In this design, the sampling rate 
and the bandwidth limit are 
coupled by the choice of a 

switched -capacitor filter to do the 
low-pass filtering. The same master 
clock is used to drive both the 
filter and the sampling, so that as 

one changes, the other changes to 
keep pace; the particular filter 
used is configured as a sixth -order 
low-pass filter. 

In the real world, infinite cut- 
off filters are not available, so 
some aliasing always exists; how- 
ever, with the filter used here, the 
level of the aliasing is such that it is 

masked by other imperfections 
such as quantisation distortion. 

The Unit Together 
The block diagram of the whole 

unit is shown in Fig. 5. The pre - 
emphasis and anti-aliasing filters 
have already been explained. To 
make signal -handling easier, the 
signal is made uni -polar (ie, 
rectified) and a polarity bit, bit 
9 (or D8), is generated by the 
polarity remover. It may seem 
rather a waste of effort to do this 
here, but the equivalent would be 
to use a nine-bitA-to-D rather than 
an eight -bit device (obviously the 
D -to -A would also have to be nine - 
bit too), and this would add quite 
a lot to the cost 

The final analogue stage before 
conversion is the sample and hold 
and the purpose of this unit is to 
ensure that the A -to- D sees a 
steady voltage while it is doing a 

conversion; this will help to pre- 
vent errors occuring. 

The next stage in the signal 
path is the A to -D itself; this is a 

continuous approximation device, 
which means that it works by test- 
ing to see which bits should be on 
or off, starting with the most sig- 

nificant bit (MSB) and working to 
the least significant (LSB). It takes 
about 10µs to do a conversion. 
The converted signal is passed to 
the static memory. 

The address counter points to 
the memory location in use at any 
one time, and while the unit is 

working normally it will con - 
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TO MEMORY EXPANSION BOARD 
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INPUT 

BUFFER 

BUFFER 

OUTPUT 

GAIN 

MIX 

PRE -EMPHASIS 

DE EMPHASIS 

REPEAT 

REMOTE 
EFFECT O - 
ON /OF F 

SPEED 

ANTI- 
ALIASING 

FILTER 
(1h MF10) 

CLOCK 

LOCK 

D/A 
FILTER ( MF10) 

LEO 

POLARITY 
REMOVE 

SIGN 

BIT 9 

SAMPLE 
AND HOLD A -TO -D 

SIGN 

POLARITY 
RESTORE 

BUFFER 

VFO 

D,TO-A 

VE 

BANDWIDTH/ 
DELAY 

Fig. 5 Block diagram of the complete digital delay unit. 

INHIBIT 

SAMPLE AND HOLD 
A -TO -D, D TO -A, etc 

4 ! 4 

TIMING 
GENERATOR 

AND CONTROL 

EXPANSION 
CARD 

STATIC 
MEMORY 
(MAIN) 

ADDRESS 
COUNTER 

CONTROL 
PANEL 

4#3 
COMPARE 

'-o-ß 

FREEZE SAMPLE 
RATE 

RESET NORMAL 

PERCUSSION, 

TRIGGER 

tinubusly increment up to the 
maximum amount of memory 
selected by the switches in the 
block marked'compare'; ob- 
viously, you shouldn't select more 
memory than you have installed! 
In the percussion mode, the 
address counter will cycle once 
through the memory then stop 
until it receives a trigger signal. 
This makes the unit able to cap- 
ture a signal and then play it out 
on demand. 

Obviously closely involved in 
the playing out of captured signals 
is the D -to -A unit, after which 
there is a simple single -capacitor 
filter to remove the worst of the 
artificially generated HF compo- 
nents and a buffer stage. The 
polarity restorer uses bit 9 to 

restore the signal's negative -going 
section. 

The clock filter removes the 
clock pulses from the audio. A 
switched -capacitor filter is used 
here because this can be auto- 
matically locked to the A -to -D 
conversion rate in the same way as 
the anti-aliasin filter; the anti- 
aliasing filter will have removed 
any audio signals above this break- 
point, so anything above this fre- 
quency at the input to the clock 
filter will be an artefact of the 
system, and should be removed. 

The final elements in the audio, 
chain are the de -emphasis and 
buffer stages; however, there are 
a few controls that might bear 
examination. Firstly, the repeat 
control allows a portion of the 

delayed signal to be fed back to 
the start of the system. The mix 
control allows you to mix the 
delayed signal with the un - 
delayed signal. And the remote 
effect on -off input allows the out- 
put from the delay section to be 
muted entirely. 

The control of the unit is per- 
formed by the timing and control 
generation section, and the speed 
at which this operates is set by the 
frequency of the variable fre- 
quency oscillator (VFO). This is 
controlled by the bandwidth/ 
delay control, but this can be mod- 
ulated by the low -frequency 
oscillator (LEO) to give various 
effects. 

To be completed next month. 
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PROJECT: Delay Line 

C19 

C20 

LIVE 

NEUTRAL 

EARTH 

+5V 0 

OV 

-5V 0 
Fig. 7 Circuit diagram of the power supply. 

R45 
4k7 

R44 
680R 

I FS1 

PIN 24 
IC15-23 
PIN 12 

R47 
15k 

RV6 
22k 
'BANDWIDTH/ 
DELAY' 

R48 
18k 

+5V REGULATOR MOUNTED 
ON FINNED HEATSINK 

PIN 14 
IC24.25,33,34 IC2632 

PIN PIN 8 

PIN 16 

i 

PIN 10 
IC35,37 
PIN 9 

t 

TO VCO 

Fig. 6. Circuit diagram of the low 
frequency oscillator. 

ON HEATSINK 

OUT IN 

IN 7` OUT 

+5V 

CONNECT EARTHS 
TO CENTRAL POINT 

PIN 7 I 1 IC36 

T 
4 

5V 

GND OV 

CONNECT TO 
'METAL CASE 

-5v 

HOW IT WORKS 
LOW FREQUENCY 

OSCILLATOR 
IC14a is a slow running astable, the 
hysteresis in the switching point being 
determined by the ratio R44/R45. This 
ratio is kept small so that the waveform 
appearing at the inverting input is a 
relatively linear triangle wave since C19, 
C20 are allowed to charge or discharge 
only a small way along the exponential 
capacitor charging curve before IC14a's 
output changes state. 

The rate of charging of the capacitors 
and hence the astable running frequency 
is determined by RV5 and R46 and is 
adjustable between about 0.15 and 
8 Hz C19, C20 are back-to-back to pro- 
vide effectively a non -polarised 
capacitor. RV4 insignificantly loads the 
capacitors and attenuates the triangular 
waveform before passing it to the high 
input impedance non -inverting input of 
IC14b. A potential divider is formed by 
R47, RV6 and R48, the potential of RV6's 
slider being variable over a limited range. 
This negative voltage is applied to IC14b 
and is unity gain inverted. IC14b's output 
is a steady positive voltage level which 
may be modualted by the signal on its 
non -inverting input ie, the size of which is 
set by adjustment of RV4. 
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SECURITY 
Assemble and install your 

SECURITY own system and save pounds 

A COMPLETE 
SECURITY 
SYSTEM 
FOR ONLY 
£39.95 +V.A.T, 

contains: 
Control Unit 
Enclosure & mechanical fixings 
Key Switch & 2 keys 
L.E.D.'s 
51/2" Horn Speaker 
4 high quality surface mounting Magnetic Switches 

CA 1250 
HW 1250 
KS 3901 
LED 1 

HS 588 
MS 1025 

With only a few hours of your time it is possible to assemble and install an 
effective security system to protect your family and property, at the amazingly 
low cost of (39.95 + V.A.T. No compromises have been made and no corners 
have been cut. The outstanding value results from volume production and 
direct supply. Assembly is straight forward with the detailed instructions 
provided. When installed you can enjoy the peace of mind that results from a 

secure home. Should you wish to increase the level of security, the system 
may be extended at any time with additional magnetic switches, pressure 
pads or ultrassonic sensors. Don't wait until it's too late - order today. 
Order code: CS 1370. 

EXTENDED SYSTEM CS 1480 Price £62.50 + V.A.T. 
This system contains, in addition to the CS 1370, an ultrasonic detector type 
US 5063 + its enclosure, an additional horn speaker and a further 2 magnetic 
switches. This system represents outstanding value for money for the high 
level of security provided. Order Code:- CS 1480. 

SELF-CONTAINED ULTRASONIC 
ALARM UNIT CK 5063 only £37.00 + V.A.T. 

Requires no installation. Easily assembled using 
our professionally built and tested modules. 
Adjustable range up to 25 ft. 
Built-in entrance and exit delay 
*Built-in timed alarm 
Key operated switch - Off, Test and Operate 
*Provision for an extension speaker 
Fully self-contained 
Uses US 5063, PSL 1865. Key Switch 
3901, 3" Speaker 3515 

Now you can assemble a really effective intruder alarm at this low price using 
tried and tested Riscomp modules. Supplied with full instructions, the kit 
contains everything necessary to provide an effective warning system for your 
house or flat. With a buiS-in LED indicator and test position the unit is easily 
set-up requiring no installation. It may simply be placed on a cupboard or desk. 
Movement within its range will then cause the built-in siren to produce a 

'penetrating 90dbs of sound, or even 1l0dbs with an additional speaker. All 
parts included and supplied with full instructions for ease of assembly. 
Size 200 x 180 x 70mm Order as CK 5063 

ALARM CONTROL 
UNIT 
CA 1250 

Price £19.95 + V.A.T. 
The heart of any alarm system is the control 
unit. The CA 1250 offers every possible feature 
that is likely to be required when constructing a 

system whether a highly sophisticated 
installation or simply controlling a single 
magnetic switch on the front door. 
Built-in electronic siren drives 2 loud speakers 
*Provides exit and entrance delays together 

with fixed alarm time 
Battery back-up with trickle charge facility 
Operates with magnetic switches, pressure 

pads, ultrasonic or I.R. units 
Anti -tamper and panic facility 
Stabilised output voltage 
2 operating modes full alarm/anti tamper and 
panic facility 
Screw connections for ease of installation 

Separate relay contacts for external loads 
Test loop facility 

SIREN & POWER 
SUPPLY 
MODULE 
PSL 1865 

only 
£9.95 + V.A.T. 
A complete siren ano power supply module 
which is capable of providing sound levels of 
110dbs at 2 metres when used with a horn 
speaker. In addition, the unit provides a 

stabilised 12V output up to 100mA. A switching 
relay is also included so that the unit may be 
used in conjunction with the US 5063 to form a 

complete alarm. 

HARDWARE KIT 
HW 1250 

only 
£9.50 

+ V.A.T. 

This attractive case is designed to house the 
control unit CA 1250, together with the 
appropriate LED indicators and key switch. 
Supplied with the necessary mounting pillars 
and punched front panel, the unit is given a 

professional appearance by an adhesive silk 
screened label. Size 200 by 180 by 70mm 

Add 15°i0 VAT to all prices 
Add 70p post and packing to all orders 
Units on demonstration 
Shop hours 9.00 to 5.30 p.m. 
Closed Wednesday 
Saturday 9.00 to 1.00 p.m. 
SAE with all enquiries 
Order kv telephone or post 

using Iu .! your credit card 

POWER SUPPLY & RELAY UNIT 
PS 4012 Price f4.95 + V.A.T. 

Provides stabilised 12V output at 85mA and 
contains a relay with 3 amp contacts. The unit is 

designed to operate with up to 2 ultrasonic 
units or 1 infra -red unit IR 1470. 

SIREN MODULE SL 157 
Produces a loud penetrating sliding tone which, 
when coupled to a suitable horn speaker, 
produces S. P.L.'s of 110dbs at 2 metres. 
Operating from 9-15V. Price £7.95 + V.A.T. 

51h" HORN SPEAKER HS 588 
This weather-proof horn speaker provides 
extremely high sound pressure levels 1110dbs 
at 2 metres) when used with the CA 1250, PS 
1865 or SL 157 Price £4A5+VAT 

3 -POS. KEY SWITCH 3901 
Single pole, 3 -key switch intended for use with 
the CA 1250. Price £3.43 + V.A.T. 

MAGNETIC SWITCH MS 1025 
Surface mounting superior quality - 

£1.11+ V.A.T. 

US 4012 ULTRASONIC MODULE 
Basic low cost ultrasonic detector suitable for 
wide range of movement detection 
applications featuring 2 LED indicators and 
having adjustable range 5-25 ft. 

Price £10.95+ V.A.T. 

DIGITAL ULTRASONIC 
DETECTOR 
US 5063 

4181 

only £13.95 + V.A.T. 

3 levels of discrimination against false alarms 
Crystal control for greater stability 
Adjustable range up to 25ft. 
Built-in delays 
l2V operation 
This advanced module uses digital signal 
processing to provide the highest level of 
sensitivity whilst discriminating against 
potential false alarm conditions. 

ULTRASONIC MODULE 
ENCLOSURE 

only t 
£2.95 

+ V.A.T. 

Suitable metal enclosure for housing an 
individual ultrasonic module type US 5063 or 
US 4012. Supplied with the necessary 
mounting pillars and screws etc. For US 5063 
order SC 5063; for US 4012 order SC 4012. 

RiSCOMP LIMITED 
Dept ETI/23 
21 Duke Street, 
Princes Risborough, 
Bucks. HP17 OAT 
Princes Rìshorough (084 44) 6326 

INFRA -RED SYSTEM 
IR 1470 only £25.61 + V.A.T. 

Consisting of separate transmitter and receiver 
both of which are housed in attractive moulded 
cases, the system provides an invisible 
modulated beam over distances of up to 50ft, 
operating a relay when the beam is broken. 
Intended for use in security systems, but also 
ideal for photographic and measurement 
applications. Size BO by 50 by 35mm. 
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irkit. Making it 
Cirkit stock all the 

components, accessories 
and tools and the kits 
you're looking for. 

Designed and 
selected to offer the best 
possible standards at the 
best possible price. 

Cirkit's always well 
stocked. 

As soon as new 
products are available, 
Cirkit has them. 

When it comes to kits, 
Cirkit's got the lot. At the 
price you want to pay. 

Just send for our 
catalogue or visit one of 
our three outlets at: 

200 North Service Road, 
Brentwood, Essex. CM14 4SG; 
53 Burrfields Road, 
Portsmouth, Hampshire. P03 
5EB; Park Lane, Broxbourne, 
Hertfordshire. EN10 7NQ. 

Please add 15% VAT to all advertised 
prices and 60p post and packing. 
Minimum order value £5 please. 
We reserve the right to vary prices in 
accordance with market fluctuation. 

Cirkit Kits 
CIRKIT ELECTRONICS TOOL KIT 
Contains: 15W Soldering Iron 2 spare 
bits, heat shunt, solder, pliers, cutters, 
and screwdriver 40-00007 

AUDIO FUNCTION GENERATOR 
Versatile waveform generator with 
sine, triangular and square wave outputs. 
On board mains PSU 41-01302 

5-12V lA PSU 
Adjustable PSU from 5-12V with current 
protection, 1 amp max output 41-01504 6.45 

1-30V I.5APSU 
15.56 1-30 volt adjustable PSU with protected 

output up to 1.5 Amps 41-01402 10.45 

3 DIGIT LED DVM 
DVM to read up to 99.9 volts or configured as an 

27.00 ammeter to read up to 9.99 amps 41-01403 17.00 

STEREO 40W AMPLIFIER 
Single board 40W per channel stereo 
amplifier 41-01301 38.00 

STEREO VU METER 
5 LED per channel stereo VU meter for 
use with stereo amplifiers 41-01401 11.50 

5W AUDIO AMP 
Avery compact audio output stage for use 
in a wide range of equipment 41-01406 4.60 

UNIVERSAL AMP 
A universal audio pre -amp with a 
gain of 10 41-01604 6.45 

MONO REVERBERATION UNIT 
Single channel, spring line reverb unit to add echo 
effects to tape recording etc. 41-01602 10.00 

TONE GENERATORAND DETECTOR 
Very low distortion tone generator and signal 
detector for circuit fault finding 

10MHz DFM 41-01603 10.45 

8 Digit LED digital frequency meter 
and period measurement 41-01500 54.10 

50MHz PRESCALER 
Extend the range of the 10MHz DFM 
to 50MHz 41-01501 8.55 

1-5MHz PRE AMP 
Low frequency pre -amp and waveform 
shaper for the 10MHz DFM 41-01502 5.13 

1-30V ImA-2APSU 
Adjustable 1-30V Power supplywith pre-setable 
current limit from lmA-2A 41-01600 37.46 

Centronics Interface 

To: Cirkit Holdings PLC, Park Lane, Broxbourne, Hertfordshire. EN10 7NQ. 
I enclose 85p. Please send me your latest catalogue and 3 x £1 discount vouchers! 
If you have any enquiries please telephone us on Hoddesdon (0992)444111. 

Name 

Address 

Telephone 

Area of Special Interest 

ET112 Cirkit 
Bigger Stock. Better Service. 

INFRA RED LINK 
Single channel IR Link 
with relay output 41-01300 9.60 
TEMPERATURE SENSOR 
Thermistor based temperature sensor 
with relay output 41-01303 620 
LOCOMOTIVE SOUND GENERATOR 
Realistic steam sound and whistle for 
model railways 41-01304 9.20 

LAMP DIMMER 
Control lamps and drill speed 41-01305 5.70 
WATER LEVEL ALARM 
Alarm to indicate high water level or 
flooding 41-01601 2.70 

3 NOTE CHIME 
Doorbell chime with adjustable 
tones 41-01503 7.00 

2M PRE AMP 
Miniature low -noise MOSFET pre -amp 
for the 2m amateur band 41-01307 3.91 

2M CONVERTER 
Low noise 144MHz-28MHz amateur 
band converter 41-01306 17.35 

2M POWER AMP 
20W - 10dB gain - power amplifier for the 
2m band. Automatic TX switch over. RX 
pre -amp, robust construction 41-01404 32.87 
70cm PRE AMP 
Low noise, miniature pre -amp for the 
70cm amateur band 41-01506 4.78 
70cm CONVERTER 
70cm to 144MHz low noise converter 
featuring pre -aligned helical filter. 
schottky diode mixer and low noise 
transistors 41-01405 21.50 
70cm PA 
10W Power amp to boost the output of 
handheld and portable 70cm 
transceivers 41-01505 33.82 
CRYSTAL CALIBRATOR 
Crystal reference calibrator for alignment 
of receivers, outputs at 4, 2.1 MHZ, 
100, 50 AND 101(Hz 41-00801 4.32 

CB NOISE SQUELCH 
Improves to mute performance of the 
majority of CB rigs 41-01605 5.40 
CENTRONICS INTERFACE 
Connect your personal computer to 
the outside world via the Centronics 
printer output 41-01406 22.50 



bigger and better. 
Nicad Batteries & Chargers 

High quality nickel cadmium rechargeable 
batteries. Equivalent in size with popular Dry 
Cell sizes e.g. HP7 (AA), HP11(C), and HP2 (D). 
Minimum life 600 (300 PP3 size) full 
charge/discharge cycles. Batteries must be 
charged from a constant current source only. 
All batteries are supplied only with a residual 
charge and should be charged before used. 

DATA & PRICES 

Type V(nom) Capacity Stock No. 1-9 10-49 

AA 12V 500mAH 01-12004 0.80 0.74 

C 12V 1.2AH 01-12024 2.35 1.99 

D 12V 12AH 01-12044 2.00 2.00 
PP3 8.4V 110mAH 01-84054 3.70 3.50 

CH/4/50 
To recharge up to 4 AA size NiCads. 
Size; 112 x 71 x 37mm 01-00409 4.95 

CH1/22 
To charge PP3 type NiCads. 
Size; 70 x 50 x 32mm 01-00159 4.30 

CH8/RX 

Will recharge AA, C, D and PP3 size cells with auto-' 
matic voltage selection. Will recharge following 
combinations: 4xD,4xAA,4xC,2xPP3,2xD + 2xC, 

2xD + 2xAA. 2xD + 1 xPP3, 2xC + 2xAA,2xC + 
1xPP3, 2xAA + 1xPP3. Charge rate: l l mA for PP3, 

45mA for AA size, 120mA for C and D size, for 16 
hrs. Power:240V 50Hz. Output Voltage:2.9V for AA, 

C and D size, 11.0V for PP3 size. Weight:0.475kg. 
Size:199 x 109 x 55mm. 

01-02204 9.45 

HT320 
High quality, high specification meter at a 

reasonable price. In addition to the usual ranges, 

facilities are provided for measuring transistor 
parameters such as Iceo and Hfe. 

Meter movement fully protected against overloads. 

3 -colour mirrored scale in robust case. Supplied 

complete with comprehensive instructions, test 
leads, transistor test leads and batteries (2 x HP -7, 

1 x PP3). 

DC Volts: 0.1V, 0.5V, 2.5V, 10V, 50V, 250V, 1 kV 

(20kf1N). AC Volts: 10V, 50V, 250V, lkV (18kDDN). 

DC current:5014A, 2.5mA, 25mA, 250mA. 

Resistance: 2k, 20k, 2M, 20Mz. AF Output: -10dB to 

+22dB for IOVAC (OdB/0.775V, 600f 1). Leakage 

(Iceo)15µA, 15mA, 150mA. Hfe: 0-1000 (Lc/Ib). 
Weight: 410gms. 

56-83201 14.00 

RF Generator LSG17 

A stable wide -range generator for the hobbyist, 

service technician, schools, colleges, etc. 

Frequency range: A/100kHz-300kHz, B/300kHz to 
1MHz (Harmonics 96-450MHz) C/1 MHz-3.5MHz, 

D/3.0MHz-11 MHz, E/10MHz-35MHz, 

F/32MHz-150MHz. Accuracy: k1.5%. Output greater 

than 100mV (no load). Ext. xtal osc for 1 to 15MHz 

crytal. Power required: AC 100,115 or 230V 3VA. 

Size & Weight: 150(H) x 238(W) x 130(D)mm,2.5Kg 

approx. 
56-90017 115.00 

Linear ICs 
Stock No. Price 

LF351 Bi-FET op amp 61-03510 0.49 

LF353 Dual version of LF351 61-03530 0.81 

LM380N IWAF power amp 61-00380 1.45 

LM381 Stereopre-amplC 61-00381 327 
NE544 14 pin DIL servo driver IC 

NE555N Multi -purpose low 

cost timer 

61-00544 

61-05550 

1.80 

021 

uA741CN DIL low cost op -amp 

TDA1062 RFocillator and mixer 

system for 1-200MHz 

TDA1083 Portable radio AM/FM 

audio in one IC 

61-07411 

61-01062 

61-01083 

0.42 

1.95 

1.95 

HA1388 18W PA from 14V 

MC1496P Double balanced mixer/ 
modulator 

TDA2002 8W into 2 ohms 

power amp 

ULN2283 1W max 3-12V 

power amp 

CA3089 FM IF amp, detector, 
mute,AFC,AGC system 

61-01388 

61-01496 

61-02002 

61-02283 

61-03089 

2.75 

125 

1.25 

1.00 

2.84 

CA3130E BIMOS op amp 61-31300 0.80 

CA3140E BIMOS version of 741 

MC3359 Low current dual conver- 

sion NBFM IF and det 

61-31400 

61-03859 

0.46 

2.95 

LM3900 Quad norton amp 61-39000 120 

LM3909N 8 -pin DIL LED flasher 

KB4412 Two balanced mixers IF amp 

withAGCforAM/SSB 

ICM7555 Low power CMOS version 

of55timer 

61-39090 

61-04412 

61-75550 

0.68 

1.95 

0.98 

HA11225 Low noise FM IF 61-11225 

HA12017 83dB S/N phono preamp 

0.001%THD 61-12017 

MC14412 300 baud MODEM controller 
(Euro/US specs) 61-14412 

1.45 

0.80 

6.85 

Selected Lines 
PB2720 80dB Piezo Buzzer 43-27201 0.55 

10M15A 10.7 Filter 20-10152 2.10 
10M08AA 10.695 Filter 20-11152 3.49 
FC177 LCD Freq. Meter 39-17700 20.00 

CM161 Min LCD Clock 40-80161 8.25 

BBC to Centronics Cable 03-10019 725 
Dragon to Centronics Connect Cable 03-10017 725 
C12 Computer Cassette Tape 21-00012 0.55 

8x0.3" IC socket 28-00800 0.12 

14x03" IC socket 28-14000 0.13 

16x03" IC socket 28-16000 0.13 

6V KUIT-A Relay 46-80000 0.48 

9V KUIT-A Relay 46-80001 0.48 

12V KUIT-A Relay 46-80002 0.48 
CX120P COAX Relay 46-90120 11.96 

CX520D COAX Relay 46-90520 26.98 

CX540D COAX Relay (BNC) 46-90540 26.98 

Books 
Beginners Guide to Amateur Radio 02-11262 4.50 
Beginners Guide to Electronics 02-04134 4.50 
Active Filter Cookbook 02-21168 12.70 

CMOS Cookbook 02-21398 11.85 
TTLCookbook 02-10358 11.00 

Design of Active Filters 02-21539 10.15 
Design of Op -amp Circuits with 
experiments 02-21537 9.30 

Effectively Using the Oscilloscope 02-21794 9.30 
The ZX Spectrum 02-00100 5.95 

Practical Design of Digital Circuits 02-11831 10.45 
Electronic Projects for Home 

Security 02-05351 3.80 
Electronic Telephone Projects 02-21618 7.60 
55 Timer Applications Sourcebook 02-21538 6.40 
Television Engineers Pocket Book 

7th Ed 02-21313 8.50 
Electronics Pocket Book 02-21309 7.50 
99 Practical Electronic Projects 02-21635 5.90 
More Electronic Projects in the 
Home 02-21307 3.80 

The Radio Amateurs Question and 
Answer Reference Manual 02-02157 5.95 

Basic Programming on the BBC 
Microcomputer 02-06640 5.95 

Using Microprocessors and 
Microcomputers: 
The 6800 Family 02-98728 11.05 

Z-80 Microcomputer Design 
Projects 02-21682 12.70 

Z8000 Microprocessor: 
A Design Handbook 02-37345 16.10 

68000:Principlesand 
Programming 02-21853 12.70 

8085A Cookbook 02-21697 13.55 

Handbook of Electronic Tables 
Formulas 02-21532 11.00 

Popular Circuits: Ready 
Reference 02-04585 13.95 

Semiconductor Data Book 
11th Edition 02-04797 9.00 



ACTIVE -8 
LOUDSPEAKER 

Warning! This introduction contains a pun which may be 
harmful to readers of a sensitive disposition! Barry Porter sets 
his active imagination to work once more and brings this series 
of articles to a tri -amp -haut close (Ouch! - Ed.) 

Oncecompleted, the units 
should be tested. Initially, 
remove the plug-in boards, 

switch on and ensure that the cor- 
rect voltages appear where they 
should. Having established that 
the mother board is operating cor- 
rectly, in particular that the 15-0- 
15V supply rails are present, the 
plug-in boards should be inserted 
one at a time. It should be possi- 
ble to connect a signal generator 
to the input and verify that each 
board is working by checking its 
output If any problems appear, 

PARTS LIST - 
DELAY UNIT 

RESISTORS (all 1/4W 1% metal film) 
R32, 34, 35, 37, 38, 33k 
40, 41, 43 
R33, 36, 39, 42 10k 
R44 430R 
R45 1k 
R46, 47 22R 

CAPACITORS 
C36-39 
C40 
C41 

C42, 43 

C44, 45 

1n5 polystyrene 
100n polycarbonate 
22µ 16V non - 
polarised 
electrolytic 
100µ 25V radial 
electrolytic 
100n polyester 

SEMICONDUCTORS 
IC6, 7 NE5532 

MISCELLANEOUS 
PCB; 10 -way PCB socket 

make sure that the IC voltages are 
correct- namely that +15V and 
-15V are on the supply pins and 
that both inputs and the output 
are within a few mV of 0V. Non- 
working stages should be carefully 
inspected for faulty soldering and 
component insertion, and if no 
obvious error can be seen, the IC 
should be changed. 

Once everything is working, the 
response of the two outputs 
should be plotted and compared 
to similar measurements taken 
from the second unit If these 

agree to within about 0.25dBm, it 
is safe to assume that no major 
errors are present, and proceed 
with the final connection to the 
speakers. 

The high and low frequency 
outputs of the filter unit are con- 
nected to the two channels of a 
stereo power amplifier. A number 
of factors will probably decide the 
choice of amplifiers, not the least 
being cost It is important that the 
four power stages of a stereo pair 
of Active -8 units are as identical as 

24 

Fig. 1 The missing link - the PCB overlay we didn't have room for last month. 
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PROJECT 

possible. Regarding amplifier 
power, the speakers will operate at 
their best when driven by good 
quality units in the 100-150 watts 
region; anything below 50 watts 
per channel should be avoided, as 
transient clipping is likely to hap- 
pen too often for comfort At the 
top end, providing they are used 
with caution, there is no reason 
why 200 or 250 watts should 
cause any problems. 

Before making the final con- 
nections the protection relay RL1, 
should be fitted - preferably in- 
side the cabinet where, if an octal 
based version is used, the base 
can be screwed to the cabinet 
with 20mm chipboard screws 
passing through 10mm tubular 
spacers. 

Once everything is connected 
up, the complete unit should be 
tested, making sure that both 
relays operate correctly so that a 
delay of about 6 seconds occurs at 
switch -on, and RL1 is released 
before RL2 when the units are 
switched off. 

If everything is working, con- 
nect the speakers to your pre- 
amplifier using good quality 
screened cable. When fed from a 
balanced output, the connecting 
cable should contain a twisted pair 
of conductors within an outer 
screen. The conductors carry the 
signal to the inverting and non - 
inverting inputs, the screen being 
connected to the OV contact For 
unbalanced operation, the signal 
should be applied to the non - 
inverting (+) input, and the invert- 
ing (-) contact of the connecting 
plug should be connected to the 
cable screen. If you are using a 
preamplifier with a high output 
capability it may be advantageous 
if there is less gain in the system, 
and this can be achieved by leav- 
ing the inverting input unconnec- 
ted. Some amplifiers (such as the 
Quad 303 and 405) invert the 
signal phase, so if you are using 
such a power stage the overall 
phase integrity may be maintained 
by connecting the preamplifier 
output to the inverting input of the 
buffer amplifier, with the non - 
inverting and N contacts joined to 
the screen of the connecting 
cable. Of course, if your pro- 
amplifier is also of the inverting 
type, this will cancel the power 
amplifier inversion, in which case 
the non -inverting input of the buf- 
fer should be used. 

All that now remains is to put 
stylus to groove, sit back, and 
discover the joys of being'Active- 
8-ed'! 

FROM 
INPUT 
BUFFER 
o 

11k 

3n3 3n3 

10n 10n 

3n3 3n3 fc = 3.1kHz 
22k 22k 

10n 10n 
56k 56k 

1 20n 

28k 28k 

10n 

11k 

TO EQUALISATION 
FOR HF UNIT 

11k 

3n3 

20n t... 

28k 28k 

Fig. 2 Basic circuit diagram for a three-way 
details (and the PCB) yourself. 

Three Ways To Improve 
The System 
The Active -8 was designed to 

be used with a stereo power 
amplifier providing power for each 
channel, which limited the num- 
ber of drive units that could be 
used to two. Experimentation is 
the essence of speaker building (it 
is one form of building that 
doesn't require planning permis- 
sion, except of the matrimonial 
kind) and most speaker builders 
go through a phase of Bigger is 

Better thinking. If, for reasons of 
sound output level or to impress 
the next door neighbours, you 
decide to use a larger than 200mm 
bass driver- say a 250 or 300mm 
unit- you will have to start think- 
ing in terms of tri-amplifcation and 
mid range units. Although a few 
manufacturers claim to have pro- 
duced 300mm units that will 

11k 11k 

0TOLF 
EQUALISATION 

fc = 400Hz 

10n 

3n3 

- 0 
MF OUTPUT 

400Hz3.1kHz 

cross -over. You'll have to work out the 

operate up to 2 or 3 kHz, in prac- 
tice they leave much to be 
desired, so the additional 
complexity of adding a mid range 
driver is certainly worthwhile. 

There are several good units 
available, but the author has 
always favoured the KEF B110 in 
its high power handling form (KEF 
part no. SP1057). 

Depending upon the para- 
meters of the chosen bass unit, 
you are likely to be using a cabinet 
of 60 to 120 litres. The basic rules 
are to keep the cabinet as narrow 
as possible with drive units close 
together and vertically in line. If 
your cabinet building ability is 
above average, you may like to 
consider putting the mid and high 
frequency units in a small en- 
closure separated from the main 
cabinet, which allows the acoustic 

CROSSOVER POWER 
FILTERS AMPLIFIERS 

L INPUT 0- 
HF 

MF 

LF 

R INPUT 
0 -- 

HF 

MF 

3 -WAY 
SPEAKERS 

O 

LF 

o 

Fig. 3 Suggested set-up for a tri-amped system. 

LEFT 
SPEAKER 

RIGHT 
SPEAKER 
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PROJECT: Active -8 

centres of all three units to be in - 
line and removes the need for 
signal delay. So what if it looks like 
a B&W 801 or KEF105 - you're 
not planning to go into competi- 
tion with them, are you? 

Using a 300mm bass driver 
such as the KEF B300.B or SEAS 
33 F ZBX/DD (about the only unit 
to have the same transient attack 
as a JBL 15" monitor, but at about 
a quarter of the price), a B110 mid 
range and T33A high frequency 
unit, the network filters should be 
24db per octave using the series 
Butterworth arrangement pre- 
viously explained. A basic circuit 
diagram of the filters is shown in 
Fig. 2. Equalisation should not 
be required for the B110, but the 
bass unit and T33A will require 
treatment similar to that provided 
in the Active -8. 

As the name suggests, you will 
require three stereo amplifiers for 
atri -amplified set-up. These 
should all be of the same type to 
avoid system gain differences, and 
should be connected as shown in 
Fig. 3. Note that we have given no 
constructional details or PCB 
layout for this modification - it is 
intended purely as a starting point 
for those wishing to experiment 
further. 

Sixth Order Bass 
Alignment 
One of the drawbacks of the 

equalised closed box form of the 
Active -8 is the rather excessive 
cone excursion caused by sub- 
sonic signals- and there are 
plenty of those to be found on the 
average analogue record. Most 
record playing systems have some 
degree of subsonic filtering, but 
often this is too gentle to be effec- 
tive, or begins to roll -off at a fre- 
quency well into the audio band. If 
you want to obtain very low bass 
output without subsonic excursion 
problems, you may like to experi- 
ment with a sixth order alignment 
The basic requirement for this is 
that the reflex cabinet resonance 
(fB) is lowered by half an octave, 
and that an active two -pole filter is 
introduced into the signal path, 
this having a Q value of 2 and a cut 
off frequency the same as the 
revised cabinet frequency. The 
Active -8 therefore has its f 
reduced from 34.7 to a new value 
given by 

/ fßz 

f6(new) 
2 

= 24.5 Hz 

This requires that the tuning 
vent length becomes almost 
500mm which is likely to be a pro- 
blem. A quick calculation shows 
that a vent with 50mm internal 
diameter should be 207mm long, 
which is a bit more manageable. 
You will find that if you select the 
appropriate grade of plastic pipe, 
one with a 50mm internal dia- 
meter will slide comfortably into a 
75 mm one. It also has sufficient 
wall thickness of glue the outer 
end to a new escutcheon, so it is 
quite possible to have inter- 
changeable 4th and 6th order 
alignments. 

fik5 is 2 x 13k in parallel 

Fig. 4 Circuit for a second -order filter. 

The 2nd order filter shown in 
Fig. 4 should be inserted in the low 
frequency path in place of the 
closed box equalisation circuit It 
is tuned to 24.5 Hz (f= 1/27rRC) 
with a Q of 2 being set by the gain 
of 2.5 from the relationship: 

Gain= 3-(1/Q) 

The main problem with a6th order 
system is the amount of phase 
shift that it introduces. Although 
this can cause some types of bass 
sound to become less solid, there 
is no sign of this with low organ 
notes, so perhaps this alignment is 
best recommended to those who 
are turned on by that sort of thing. 
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BUYLINES 
1% metal film resistors are available from 
a number of suppliers in almost all of the 
values required, the only difficult item 
being the 15 k4 specified for R51 and 
R52. We don't know of a supplier for this 
so we can only suggest you use two resis- 
tors in series and stand them on end on 
the PCB. A13k and a2k4, both available 
from Maplin, should do the trick; 
ordinary mortals may well find that al 5 k 
1% is perfectly adequate on its own. The 
NE5532 and NE5534 are available from 
Watford, Technomatic, Rapid, etc, and 
the PCB:mounting transformer and 
most of the capacitors are also widely 
available. Non -polarised electrolytics in 
radial form are not readily available to 
the amateur, but Maplin and Cirkit 
both stock 50V axial components which 
could be mounted end -on. These two 
companies are also among those which 
stock the PCB plugs and sockets used, 
but note that there are some interesting 
discrepancies in stocking habits here 
and that you may need to order from 
more than one supplier to get the match- 
ing plug and socket halves you need. R12 
is also a Maplin type, and any relay with 
the correct contact arrangement and 
coil voltage can be used for RL1. The XLR 
type audio connectors recommended in 
the text are available from numerous 
suppliers including Electrovalue, 
Cricklewood, Maplin and Cirkit, and the 
PCBs are all available from our PCB 
Service. 

1-IEY JOE BABY/WOULD' 
PSI IEVE ME IF I TDLD YOU 

THATI WAS AT NINE NUNDED 
FEET -AND WILL BE STAZiON Y 
UNTIL FU NOTICE- / 

Turn to page 71 for details of how to update 
your Vario! 
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'THE USUAL PROBLEMS OF 
MAN MEETS WOMAN' 

solved by Dateline! 
Michael Wheeler is an articulate, good-looking 
businessman in his mid -thirties. Born and bred in 
London, his work has taken him all over the world. 
Despite his busy life-style he found time to many, but 
unfortunately his marriage failed and he found 
himself back in London, trying to rebuild his social 
life. 

`My cousin, who lives in London, 
suggested that I should join 
Dateline. I must admit, I found 
the idea appealing because I was 
aware of Dateline. In fact, I had 
been a member way back in the 
sixties. I found no great romantic 
successes at that time but many, 
shall we say, nice encounters, so 
when my cousin suggested the 
idea again I thought `Why not, 
I'm only going to live once, why 
not make the best of it?' 

Michael didn't join Dateline 
to find 'the woman of my 
dreams'. `I joined because after a 

long absence from a city like 
London you tend to find that 
your friends and acquaintances 
have married or moved away. 
Although I obviously missed 
female company, I also found 
that I had no circle of friends left 
at all.' 

'When my first list of names 
from Dateline arrived and I 

began to receive calls from 
women with whom I had been 
matched on the computer, my 
social life improved out of all 
recognition almost overnight! 
My only problem was time, 
because all of the women I spoke 
to were so pleasant that I felt I 

had to meet them. In the event, I 

met four from my first list of 
names. Two I felt I could quite 
happily be friends with; the other 
two meant rather more.' 

Michael doesn't mind 
people knowing he is a member 
of Dateline. 'There's not the 
adverse reaction from family and 
friends that I think some people 
may expect,' he said. `I did 
perhaps feel, as many people 
probably do, that there's some 
sort of stigma about admitting to 
feeling lonely. But that's rubbish 
as loneliness affects every person 
at some stage of their life, no 
matter what their circumstances. 
It's something that has to be 

overcome by any means 
available to us. Dateline may 
sound cold-blooded to some 
people, but I have found it 
certainly isn't. It may perhaps be 
more socially acceptable to meet 
people of the opposite sex in 
pubs or clubs, but really Dateline 
wins above those places. I don't 
like competing with smoke and 
noise, and it's far nicer to know 
that the woman you're telepho- 
ning has the interests and desires 
you're looking for. It provides a 

basic understanding before you 
even say hello. Obviously, all the 
usual problems of man meets 
woman are still there, but you 
have conquered quite a few of 
the barriers that so often make a 

relationship fail before its really 
started.' 

He stopped to consider for a 

moment. 'I don't know what you 
need from life. All I really want is 

happiness, and a large part of the 
happiness I seek is the happiness 
that can be gained from the 

relationship between a man and 
a woman. At least two of the 
women I have met directly 
through Dateline have become 
friends and it's good to know that 
if I am at a loose end there's 
someone I can 'phone for a chat 
or to arrange an evening out.' 

Michael has recently 
suspended his membership of 
Dateline. He has met a young 
woman who is a friend of one of 
his Dateline introductions. Their 
relationship has blossomed into 
love and they are now engaged to 
be married. 

If you would like to be one of the many thousands of people nationwide who have 
been enjoying a new social life, and finding love and happiness through Dateline, 
complete the simple questionnaire below. We will send you confidentially and 
completely free, full details about Dateline and how it works, and details of just one of 
the Dateline members who are compatible with you. Send to: 

Dateline Computer Dating, 23 Abingdon Rd., London W8. Tel: 01-938 1011. - - - - - - - - - - 
FREE: 

START HERE i i Do you consider yourself: 
Shy 
Extrovert 
Adventurous 
Family type 
Clothes -conscious 

Computer Test to Find Your Ideal Partner. 

Outdoor type 
Creative 
Practical 
Intellectual 

.1 am over seventeen and would like you te send me 

completely free end without obligation, a description of my 

ideal partner. Plus a free full colour brochure and lots mon 
information about Dateline. I enclose two first class stamps. 

2 Indicate which activities and interests you enjoy by placing 

a '1' (one) in the appropriate box. If you dislike a particular 

activity, write a 1' (nought) in the box. H you have no 

preference, leave the column blank. 

- Pop music 
Fashion 
Pubs 
Sport 
Pets 
Folk music 
Jazz 
Travelling 
Cinema 
Good food 

3 Your sex 

Your Age 

Politics 
Classical music 
Art/Literature 
'Live' theatre 
Science or technology 
Creative writing/painting 
Poetry 
Philosophy/Psychology/Sociology 
History/Archaeology 
Conversation 

put M or F Your Height oft. 

yrs. Age you would like to meet Min. 

Christian Name 

Surname 

Address 

ins 

Max. 

Nationality 

Occupation 

Religion 

Send today to: 
Dateline, Dept ETA 
23/25 Abingdon Rd. 

London W.I. 
01-93I 1011 
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TERMS OF BUSINESS 

* All prices exclude V.A.T. and carriage. Please add * Goods incorrectly ordered cannot be accepted for 
carriage to order total before adding V.A.T. replacement without our prior agreement. Due to 

* Carriage charges extra on al! orders as follows: high processing costs, a minimum of 15% handling 

Components £0.75 charge may be levied on any returns or cancelled 

Books/Data/Software £2.00 orders. ech Printers, Monitors, Disc drives, etc. £4.50 * We will issue a full immediate refund, if requested, 
- * Strictly cash with order or credit card (Access or VISA) for out of stock items. 

_ 
only. * All items carry full manufacturers warranty. 

* Delivery is normally from stock but please allow up * A V.A.T. receipt will be supplied with all orders. HI TECH COMPONENTS, 
to 28 days. * Prices quoted are correct at the time of going to 

* Any query or complaint regarding an order should press but we reserve the right to effect changes 

be made in writing within 7 days of receipt of the without prior notice. 
order. No telephone queries will be entertained. 

6502 8086 MEMORIES - EPROM 75173N 1.44 F.D. CONTROLLERS FAIRCHILD 74HC251N 1.03 74L522 0.25 4033 2.40 4078 0.25 

FAMILY FAMILY 2532-300ns 4.95 
75174 2.82 
75175 1.96 8272 35.00 FAST 74HC253N1.03 

74HC257N 1.03 
74L5221 1.08 
74L5240 1.40 

4034 1.00 
4035 0.54 

4081 0.40 
4082 0.25 

6502 3.50 8086 29.50 2532-450ns 3.95 75182 0.50 FD1771P _ 30.00 74F00PC 0.60 74HC266N 0.92 7405241 1.40 4040 0.65 4085 0.66 
6502A 4.95 8088-2 22.50 2564-300ns 6.95 75183 0.50 FD1791 15.50 74F04PC 0.60 74H02739 2.24 7415242 1.36 4041 0.36 4086 0.40 
6520 2.25 8216 0.75 2708-450ns 3.95 75188 0.86 FD1791-02 11.00 74F08PC 0.65 74HC27N 0.80 74LS243 1.36 4042 0.76 4093 0.32 
6520A 2.45 8237A-5 23.50 2716-450ns 3.50 75189 0.86 F01793 18.40 74F109PC 0.65 74HC2809 3.26 74L5244 1.40 4043 0.64 4099 0.50 
6522 3.40 8251A 7.50 2716-3 RAIL 7.95 75451BP 0.22 FD1793-02 11.00 74F11PC 0.52 74HC32 0.40 74LS245 1.95 4044 0.62 4502 0.86 
6522A 4.45 8253-5 7.50 2732-350ns 4.95 75452BP 0.29 F01795 25.00 74F138PC 0.52 74HC373N2.40 74LS248 1.16 4045 2.00 4507 0.47 
6532 5.45 8255A-5 7.00 2732-450ns 4.45 754536E 0.22 FD1797 21.00 74F138PC 1.26 74HC3749 2.40 74L5249 1.16 4046 0.77 4508 0.96 
6532A 5.95 8259A 6.60 2764-200ns 7.95 754546E 0.22 WD1691 14.00 74F139PC 1.26 74HC393N 1.78 74L5251 0.78 4047 0.50 4510 0.68 
6551 5.95 8272 35.00 2764-25Ons 5.15 75468N 0.88 WD2143 12.00 74F151 1.26 74HC4002 0.64 74LS253 0.78 4048 0.40 4511 0.69 

6800 

8284A 9.50 
80086 46.65 
80088 46.65 

2764-300ns 4.75 
27064-250ns 10.95 
27064-300ns 10.45 

75491N 0.31 
75492N 0.41 
AY -3-1015 3.50 

DATA CONVERTERS 
ZN425E-8 3.76 

74F153 1.26 
74F157 1-30 
74F158 1.17 

74HC4020 1.164 
74HC4020 1.46 
74H04024 1.20 

74Lß258 0.78 
74Lß258 0.78 
741_5259 1.77 

4049 0.50 
4050 0.49 

4051 0.52 

4512 1.76 
4514 1.76 

4515 1.84 
82052 15.68 27128-250ns 19.00 AY -3-1270 9.40 ZN4251-8 8.00 74F161 2.34 74HC4040 1.46 74LS26 0.30 4052 0.48 4516 0.68 FAMILY 82054 19.04 27128-300ns 16.00 AY -3-8910 6.40 ZN426E-8 1.90 74F164 1.68 74H04060 1.46 74LS261 2.60 4053 0.66 4518 0.40 

68,00_, 
2.15 

82055A212.98 
MEMORIES RAM AY -5-3600 8.84 ZN427E-8 6.68 74F175 1.82 

74F181 3.90 
74E104075 0.64 74L5266 0.35 4054 1.30 4519 0.25 

8 2.70 
82C59A 15.22 DP8304 4.50 ZN4271-8 12.50 

74F189 5,10 
74H0429 0.90 74LS27 0.25 4055 0.72 4520 0.96 

68030 8.40 
82082 6.26 4116-15Ons 1.28 L203 0.99 ZN428E-8 5.10 

74F190 3.20 
74HC4511 2.51 74L5273 1.35 4060 0.68 4521 1.32 

6809E 6.25 
82C84A 8.94 4116-200ns 1.20 LF398 3.80 ZN4281-8 9.70 

74F191 3.20 
74H04514 3.76 74L5279 0.77 4063 0.60 4522 0.84 

6809E 6.25 
82088 16.80 4164-15Ons 4.45 

4416-200ns 4.70 
LM301AN 0.30 
LM308AN 0.94 

ZN429E-8 1.60 
Z94320-10 20.79 74F194 1.68 

74H04538 2.36 
74E104543 3.04 

74L52ß 0.25 
74L5283 1.00 

4066 0.50 
4068 0.25 

4526 0.52 
4527 0.52 

6810 1.70 
Z80 4532-200ns 2.45 LM3089 0.56 ZN432E-10 13.00 74F20P0 0.52 74HC51N 0.64 74LS290 0.86 4069 0.40 4528 0.48 

6821 1.70 4564-150ns 4.45 LM3119 0.60 ZN43301-10 25.00 74F240 3.16 74HC533N 2.40 74L5293 0.86 4070 0.40 4532 0.68 
6840 3.70 FAMILY 8118-100ns . 1.95 LM317MT 0.80 ZN434 0.98 74F241 2.42 74HC534N 2.40 74L530 0.25 4071 0.40 4541 0.82 
6845 6.45 
6850 1.70 

Z8OACPU 2.99 81256-150ns 25.00,LM317T 1.06 ZN435 4.38 
1.26 

74F243 2.80 

74F244 2.96 
74H05899 1.72 74Lß32 0.25 4072 0.40 4543 0.60 

6862 3.75 Z8OACTC 2.99 8416-200ns 6.00 LM319N 3.30 ZN436E 
74F245 6.08 

74H0589 0.64 74L533 0.30 4073 0.40 4553 2.40 

6875 4.95 Z8OADMA 7.95 8416-LP-200ns 6.40 
6.00 

LM324N 0.50 ZN440 55.00 
ZN441 46.80 74F251 1.26 

74H05959 1.84 7405365 0.55 4075 0.46 4555 0.48 

68600 4.30 280APIO 2.99 8417-200ns LM337T 1.20 
74F253 1.26 

74HC5979 1.72 74LS366 0.55 4076 0.48 4556 0.44 

68609 9.95. 
Z8OAS10-0 7.95 8417-LP-200ns 6.40 LM339 0.48 ZN447 7.80 

74F257 1.26 
74HC73N 0.84 74L5367 0.55 4077 0.40 4585 0.48 

68610 1.88 Z8OAS10-1 7.95 
MEMORIES - RAM 

LM339N 0.48 ZN448E 6.66 
2N4481 12.48 74F258 1.34 

74H0749 0.84 74LS368 0.55 
74Lß37 

68621 3.70 
68640 6.60 

1.58 

Z8OAS10-2 7.95 
ZSOBCPU 5.95 
2ß060T0 5.95 

*ZERO POWER ZKXB 
* CMO$ 

LM348N 0.64 
LM35OT 3.12 
LM358N 0.60 

LM3900 0.68 

ZN449 2.72 
2NÁ1341 22.50 
ZNA234E 9.40 

74F280 1.74 
74F283 1.74 
74F32PC 0.52 

74HC75N 0.92 
74HC76N 0.64 
74HC85N 2.02 
74H0869 

0.25 
74LS373 1.50 
74LS374 1.50 
74L5375 0.75 

CRYSTALS 
A1116 1MHz 4.50 
A112A 1.008MHz_8432M 4.00 

68654 7.95 Z80BP10 5.95 
Z8OBS10-0 9.95 MK482026-150ns 32.00 LM393N 0.48 74F352 1.26 

0.80 
74HCUO4N 0.80 74L5377 1.50 

A 3A 1.4576MHz 3.50 

Z806510-1 9.95 MK482023-200ns 24.00 
- 

LM7250N 3.00 VOLTAGE REF. 
74F353 1.26 74L5378 1.22 

Al120Á 4M576MHz 2.00 
Á12o6 4M Hz 1.70 

2806510-2 9.95 MK482026-250n5 23.00 7410E 0.16 74F373 3.16 TTL 741_5379 1.50 A132A 6MHz 1.70 
280510-0 6.00 LM747CN 0.60 ZN404 0.50 74F374 3.16 

741_500 0.25 74Lß38 0.25 Á140A 8M Hz 1.25 
Z80510-1 6.00 BIPOLAR PROMS LM748CN 0.30 ZN423 0.98 74F379 1.83 74L501 0.25 74L5386 0.50 Á169A 3.6864MHz 2.00 
Z80510-2 6.00 TBP1850309 1.54 MC1413P 0.80 ZN458 0.92 74F381 6.62 

74L502 0.25 74Lß390 1.10 A173A 9.8304MHz 2.75 
T8P185A030 1.38 M01416 0.80 2N458Á 0.92 74F382 4.22 74Lß03 0.25 74Lß393 1.10 A182.4 19.6608MHz 2.50 

6805 FAMILY TBP2451ON . ;' 2.06 MC14411 10.10 ZN4586 1.12 
025 1.90 

74F398 3.16 
74F399 2.70 741_504 0.25 74Lß40 0.25 

MC1468052P 12.60 TBP245419 6.68 MC14412 14.20 ZNREF 
ZNREF 040 1.90 74F521 2.76 74L505 0.25 740542 0.85 DIL SKTS TIN 

MC146818P 7.20 TBP24581N 5.50 MC1458CPI 0.35 
1.90 74F533 3.16 0.25 74L547 1.00 

1+ 100- 
MC146823P 8.80 TBP24SA1ON 1.40 MC1495L 6.30 ZNREF 050 

062 1.90 74F534 3.16 74L509 0.25 74L548 1.00 
07070802 8 PIN 0.07 0.05 

M068705KT3 75.00 
MC687O5R3L 40.0074L5109 TBP24SA419 4.40 

TBP28L22N 3.10 

MC1496P 0.70 
MC1723P 0.40 

ZNREF 
ZNREF 100 3.05 74F537 6.02 

74F53ß 4.38 

74Lß10 
0.25 

- 

0.54 

74L549 1.00 

74L551 0.25 07071402 14 PIN 0.09 0.07 
07071602 16 PIN 0.09 0.07 

MC68705U3L 36.00 T8P28LA229 4.14 
TBP285166N 19.00 

M03242Á 6.30 
MC3302P 0.48 BUFFERS 74F539 4.38 74Lß11 0.25 

74L5112 0.54 

74L555 0.25 

74L55ß 0.25 07071802 18 PIN 0.15 0.10 

68000 FAMILY 
M068000010 50.00 

TBP285429 4.50 
TBP28546N 4.50 

TBP28586N 5.00 

MC3340P 2.36 
MC3357P 1.90 
MC3423PL 0.81 

81Lß96 1.10 
81L597 1.10 

74F64PC 0.52 
74F74PC 0.58 

74F86PC 0.77 

74Lß113 0.42 

741_5114 0.44 

74Lß670 2.30 
74L573 

0.30 

74Lß74 0.35 

07072002 20 PIN 0.19 0.14 
07072202 22 PIN 0.21 0.15 

07072402 24 PIN 0.24 0.16 
MC68000L8 50.00 TBP28SA42N 4.50 MC3441AP 2.90 81L598 1.10 74L512 0.25 74Lß75 0.50 07072802 28 PIN 0.26 0.17 

MC68008L8 45.00 TBP28SA46N 4.50 MC3446AP 2.90 8726A 1.10 HIGH 74Lß122 0.75 74L576 0.35 07074002 40 PIN 0.29 0.18 
MC68230L8 19.50 TBP285A869 8.62 MC3447P 4.30 8T28 1.10 

SPEED 02.30 
.95 74LS78 0.35 

MC68451L8 67.00 AM27S13PVC 3.74 MC3448A 3.99 8T28A 1.10 74Lß124 
74L5125 0.49 

741_583 0.90 DIL SKTS GOLD 
M068901P 75.00 AM27519P0 1.92 MC3470P 6.44 8T95 1.10 CMOS 

74Lß126 0.49 
74Lß85 1.16 06060802 8 PIN 0.16 

TI 9900 FAMILY 
7Mß9901-95 4.50 

AM275191DC.15.00 
AM2752500 15.00 
AM27529D0 6.46 

MC3480 7.76 
M03487 1.80 
NE 0.25 

8T97A 1.10 
8T98 1.10 74H000N 0.42.42 

74HCO2N 0SSSP 

74HCO3N 0.64 

Lß13 0.46 7474Lß132 

0.73 

74Lß136 0.46 

74L586 0.42 
74L590 0.66 
74L591 1.30 

06061402 14 PIN 0.20 
06061602 16 PIN 0.21 
06061802 18 PIN 0.22 

TM59902 4.50 AM27535D0 22.00 NE556CP 0.65 OPTOISOLATORS 74HC04N 0.44 74Lß138 0.77 
74L592 0.66 06062002 20 PIN 0.28 

7.Mß9918 35.00 R032513 -L 9.40 
4N2ß 0.75 74HC08N 0.42 74Lß139 0.77 741_593 0.66 06062202 22 PIN 0.32 

TMS9927 11.60 MEMORIES E2 PROM 
8032513-U 9.40 

4N26 0.75 74HC107N 0.7Q 74Lß14 0.80 
741_595 0.77 06062402 24 PIN 0.42 

TMS9928 13.00 TL010-CP 0.44 
4N33 0.90 74H0109N 0.50 74L5145 1.23 26062802 28 PIN 0.46 

7Mß9929 13.00 X2804AP-300ns 14.95 TL061-CLP 0.28 
74HC10N 0.64 74L5148 1.50 

CMOS .6064002 40 PIN 0.66 
7Mß9937 6.70 X2804AP-350ns 13.45 TL062-CP 0.47 

UHF MODULATORS 74HC112N 0.86 74L515 0.25 4000 Series 
TMS9980 17.20 
TMS9995 13.70 

X2804AP-450ns 12.75 
X2816AP-300ns 29.95 
X2816AP-350ns 25.00 
X2816AP-450ns 22.50 

TL064-CN 0.95 
TL066-CP 0.28 
TL071-CP 0.28 
TL072-CP 0.56 

UM1111 2.95 
UM -1233 3.45 

74H01139 0.86 
74HC132N 1.28 
74H01379 1.81 

74Lß151 1.10 
74Lß153 1.10 
741_5155 0.77 

4000 0.25 
400` 0.52 
4002 0.25 

DIL SKTS W/WRAP 
TURNED PIN 

8 PIN 0.36 
TL074-CN 1'10 VOLTAGE REG. 

74H01389 1.20 

74HC139N 0.78 
741_5156 0.77 

74L5157 0.62 
4006 0.90 

42,_ 0.25 

9090802 
091602 14 PIN 0.75 

LINEAR/INT. DEV. TL081-0P 0.29 
TL082-CP 0.49 7805 0.75 74H0151N 1.16 741_5158 0.62 4^¡3 0.92 

9091602 16 PIN 0.8E 
9091802 18 PIN 0.96 

4702 8.90 TL084-0N 1.02 7812 0.75 74H01539 0.90 74L5160 0.80 4,;:Y 0.25 9092002 20 PIN 1.08 
H01-55564-5 10.66 TL091-CP 0.39 7815 0.75 74E10157N 1.02 741_5161 0.80 4,_"_. 0.25 9392202 22 PIN 1.18 
(Speech Synthesis) TL092-CP 0.72 78H05SC 7.50 74E101589 1.02 74L5162 0.80 4_"" 0.30 9092402 24 PIN 1.28 
AM7910DC 34.88 TL094-CN 1.30 78H12A50 8.95 74H01SON 0.90 74L5163 0.80 4 = 0.25 9092802 28 PIN 1.50 
AM7911DC 34.88 TL487-CP 0.59 78HGASC 9,95 74HC161N 0.90 74'S'64 1.10 - 0.45 9094002 40 PIN 1.70 
25LS2518PC 3.60. TL489-0P 0.59 78L05 0.30 74H01629 1.51 741_5165 1.30 4S'_ 0.50 

25LS2521PC 3.28 TL494-0N 1.99 78L12 0.30 741101639 1.51 

74HC164N 0.95 
74LS166 1.95 

4 S-,3 1 13 
0.65 

ZIF SOCKETS 

i -Tech 
25LS2538PC 2.72 
25LS2539PC 2.72 
261_ß31P0 2.62 
26LS32PC 2.62 

TL496-CP 0.59 
TL507-CP 1.22 

ZN450-E 6.08 
ZN451-E 7.40 

78L15 0.30 
78540DM 7.50 

78S40PÇ 3.00 
7905 0.95 

74H0165N 2.24 
74H01739 1.35 
74E101749 0.80 

74_5 04 1.30 
74_5175 0.96 
741_ß1a81 2.09 

- 0.63 
C 5 0.46 

» 0.39 

08082402 24 PIN 5.70 
08082802 28 PIN 6.9C 
08084002 40 PIN 8.25 

components 6402 6.40 
75107BN 0.69 

ZN451-KIT 29.95 7912 0.95 
7915 0.95 

74HC175N 0.78 
74901949 1.28 

742S'90 0.98 
7405191 0.75 

4;25 0.45 
4 0.56 

75110ÁN 0.86 LM309K 0.95 74H01959 1.28 74L5192 1.10 4022 0.42 

75150E 0.86 LM317K 2.45 74H020N 0.40 7405193 1.10 4023 0.34 

75154N 2.00 
75159 2.30 

LN323K 4.50 
LM38K 4.50 

74HC24CN 1.80 
74HQ40N 1.38 

7405195 0.78 
74L5195 0.78 

4025 0.66 
9025 0.25 

75160ÁN 2.60 74HC241N 1.34 74LS'96 1.10 4028 0.74 

0379 4131 
75161AN 2.82 

775162AN 517290 
4.08 

74H02429 2.24 
74HC243N 2.24 
74H0244N 1.32 

7405197 1.10 
741320 0.25 
74L521 0.25 

4027 0.52 
4028 0.34 
4031 0.93 
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PART NO. DESCRIPTION 
BC MICROS AND ACCESSORIES 

MAIL ORDER 
PRICE 

components 
ILRAY ROAD, DISS, TEL: 0379 4131 

ANB01 
ANB02 
ANB03 
ANB04 
ALA01 
ANB21 
ANB23 
ANB14 
ANK01 
ANB22 
BBC 45 
STAND 
SRE1 

BBC Model B Micro 
BBC Model B Micro with Econet I/F 

BBC Model B Micro with Disc I/F 

BBC Model B Micro with Disc & Econet 
Acorn Electron 
DNFS ROM 
Disc Interface Kit 
Speech Interface 
IEEE488 Interface Adaptor 
Econet I/F Kits 
Joysticks 
Monitor Stand 
Sideways ROM Expansion Board 

ISC DRIVES WITHOUT POWER SUPPLY 

ISULATION DISPLACEMENT 
DNNECTOR SYSTEM 
LADERS SHROUDED OPEN OPEN - 

90° 90° STRAIGHT 

PINS 

way 0.86 0.65 0.47 
way 1.22 0.83 0.59 
way 1.34 0.92 0.65 
way 1.36 1.13 0.77 
way 1.70 1.40 0.95 
way 2.04 1.78 1.19 
way 2.28 2.07 1.37 

r way 2.70 2.54 1.67 
r way 3.20 3.02 1.96 

)CKETS 
way 0.88 
way 1.06 
way 1.16 
way 1.38 
way 1.66 
way 1.94 
way 2.08 
way 2.78 
way 3.34 

ARD 
DGE 
) way 
) way 
f way 
3 way 
) way 
way 
way 

1.84 
3.14 
3.80 
4.90 
5.52 
6.68 
8.06 

DIP PLUGS 
14 way 0.92 
16 way 1.06 
24 way 1.60 
40 way 2.40 

TRANS. 
CONNS. 
10 way 
16 way 
20 way 
26 way 
34 way 
40 way 

D -TYPE 
SOCKETS 

9 way 1.47 
15 way 2.02 
25 way 2.90 
37 way 3.97 

0.86 
1.17 
1.37 
1.67 
1.87 
2.23 

D -TYPE 
PLUGS 

9way 1.38 
15 way 1.85 
25 way 2.52 
37 way 3.34 

CABLE ASSEMBLIES 

IDC JUMPERS 
SINGLE ENDED 

DIP JUMPERS 

Single Ended - 24" cable 
14 pin 1.73 

36" cable IDC socket 16 pin 1.90 
10 way 1.72 24 pin 2.73 
14 way 2.07 40 pin 3.96 
16 way 2.22 
20 way 3.14 Double Ended 
26 way 3.75 6' cable 12"cable 18"cable 
34 way 3.98 14 2.74 2.84 2.94 
40 way 4.23 16 3.03 3.14 3.25 
50 way 5.36 24 4.18 4.36 4.55 
60 way 6.36 40 5.89 6.18 6.47 

DISC DRIVE CONNECTING CABLES 
34 way card edge to 34 way card edge 1M 11.30 
34 way card edge to 2 x 34 way card edge 1 5M 18.00 
34 way card edge to 34 way IDC SKT (BBC) 1M 8.50 
34 way card edge to 2 x 34 way IDC KT (BBC) 1 5M 14.50 
BBC Power Cable - Single Drive 3.50 
BBC Power Cable - Dual Drive 4.75 

RIBBON CABLE (PRICED PER FOOT) 
GREY RAINBOW 

9 0.16 0.25 

BBC MICRO 
CONNECTORS 

10 0.16 0.25 DIN PLUG 7 PIN 

14 0.21 0.35 DIN PLUG 6 PIN 

15 0.22 0.37 DIN PLUG 5 PIN 180° 

16 0.23 0.39 DIN PLUG 5 PIN DOMINOE 

20 0.28 0.48 POWER PLUG (36" CABLE) 

25 0.34 0.60 ANALOGUE INPUT PLUG 

26 0.35 0.62 S WAY DIN SKT 180" 

34 0.45 0.80 5 WAY DIN SKT DOMINOE 

40 0.52 0.92 6 WAY DIN SKT 

50 0.64 114 7 WAY DIN SKT 

60 0.76 1.35 15 WAY DIN SKT 

:onnecting cables for personal computers 
. comprehensive range of high quality interconnecting cables for popular micro computers. All cables 

tilise high quality connectors and are individually tested to ensure trouble free use. 

'art number Description Computer 
/ideo cables 
ON100 Phono plug to phono plug (2M) 

ON101 Phono plug to BNC plug (2M) 
ON102 BNC plug to BNC plug (2M) 
:ON107 6 pin DIN to open end (1M) BBC 

DWI 08 6 pin DIN to 6 pin DIN (1 M) BBC 

:ON119 Phono plug to coax plug 

:ON160 DIN plug to 2 phono plugs Dragon 

BBC30 
BBC31S 
BBC31D 
BBC34 
BBC345 

BBC34SW 
BBC 34D 
BBC34S/80 
BBC34D/80 

Single 100k TEC 40 track single sided 
Single 100k TEC (expandable to dual) 40 track 
Dual (2 x 100k) TEC 40 track single sided 
Single 400k TEC 80 track double sided 
Single 400k TEC (expandable to dual) 40/80 track switchable 
double sided 
Single 400k TEC 40/80 track switchable double sided 
Dual (2 X 400k) TEC 40/80 track switchable double sided 
Single 400k TEC (expandable to dual) 80 track double sided 

Dual (2 x 400k) TEC 80 track double sided 

ISC DRIVES WITH POWER SUPPLY 
BBC3OP 
BBC31SP 
BBC31DP 
BBC34P 
BBC34SP 
BBC34DP 

ECHAN ISMS 

0.40 
0.40 
0.40 
0.40 
3.00 
2.25 
0.90 
0.90 
0.90 
0.90 
2.15 

FB501 
FB504 

Single 100k TEC 40 track single sided with P.S.U. 

Single 100k TEC (expandable to dual) 40 track with P.S.U. 

Dual (2 X 100k) TEC 40 track single side with P.S.U. 

Single 400k TEC 80 track double sided with P.S.U. 

Single 400k TEC (expandable to dual) 80 track with P.S.U. 

Dual (2 x 400k) TEC 40/80 track switchable with P.S.U. 

£325.00 
£385.00 
£406.00 
£445.00 
£139.00 
£17.91 
£71.65 
£40.00 
£277.75 
£35.00 
£8.00 
£7.50 
£25.95 

£99.95 
£115.00 
£225.00 
£174.00 

£194.00 
£184.00 
£310.00 
£184.00 
£300.00 

£130.00 
£150.00 
£250.00 
£209.00 
£229.00 
£345.00 

FLOPPY DISCS 
MD -1 C/B 
MD -1 DC/B 
MD 2DC/B 
MD-2FC/B 

TEC 100k single sided 
TEC 400k double sided 

Nashua single sided, single density 40 track (10 discs) 
Nashua single sided, double density 40 track (10 discs) 
Nashua double sided, double density 40 track (10 discs) 
Nashua double sided, quad density 80 track (10 discs) 

SPECIAL OFFER 

1.20 
2.95 
3.95 
1.05 
1.50 
1.35 
1.20 

BBC40TD BASF double sided, double density 40 track (10 discs) 

ISC STORAGE BOXES 

:assette recorder cables 

ON109 7 pin DIN to' open end 
ON110 7 pin DIN to 2 X 3.5mm + 1 x 2.5mm 1/plug 

:0N111 7 pin DIN to 5 pin DIN + 2.5mm 1/plug 
:ON118 5 pin DIN to 2 x 3.5mm 1/plugs 

:ON117 5 pin DIN to 2 X 3 5mm + 1 x 2.5mm 1/plug 

BBC 
BBC 
BBC 
Spectrum/ZX 
Dragon 

1.25 
2.50 
2.50 
2.50 
2.50 

MDT25/3 
DT25/5 
DT60/5 

ONITORS 
9MON 
12MON 
1431 
1441 
1451 
1431/AP/MS 

3)" Flip 'N' file Micro disc box (cap. 25) 
5)" Flip 'N' file lockable disc box (cap. 25) 
Sï Standard lockable disc box (cap. 60) 

9 inch green screen high resolution NEC high quality monitor 
12 inch green screen high resolution NEC high quality monitor 
Microvitec 14" RGB colour monitor 
Microvitec 14" RGB colour monitor high resolution 
Microvitec 14" RGB colour monitor medium resolution 
Microvitec 1431 PAL & RGB inputs and sound facility 

BBC COMPATIBLE SOFTWARE 
SBB03 
SBB04 
AES20 
AES21 
SN B08 
SNB09 
SNB10 
SNB11 
SNB1 2 

SNB13 
SNB14 
SNL01 
SNLO2 
SNLO4 

View Rom 
View Printer Driver 
Fileserver Level 1-40 track 
Fileserver Level 2-80 track 
Acornsoft Invoicing program 
Acornsoft Mailing System program 
Acornsoft Accounts Receivable program 
Acornsoft Stock Control program 
Acornsoft Order Processing program 
Acornsoft Acounts Payable program 
Acornsoft Purchasing program 
Forth - 40 track 
Lisp - 40 track 
Microtext - 40 track 

MATRIX PRINTERS 

)arallel printer cables 

:ON130 36 way plug to 36 way plug (2M) 
:0N131 36 way plug to 36 way plug (5M) 
:ON132 36 way plug to 36 way socket (2M) 
:ON133 36 way plug to 36 way socket (5M) 
:ON144 36 way plug to 25 way male D type (2M) 

:ON145 36 way plug to 25 way male D type (5M) 
:0N134 36 way plug to 25 way male D type (2M) 

:CVO 35 36 way plug to 25 way Male D type (5M) 

:ON142 36 way plug to 20 way IDC socket (2M) 

:ON139 36 way plug to 26 way IDC socket (2M) 

:ON140 36 way plug to 26 way IDC socket (5M) 

:ON141 36 way plug to 34 way card edge (2M) 
:ON143 36 way plug to 34 way IDC socket (2M) 

Sirius/Apricot 18.00 
Sirius/Apricot 26.50 

18.00 
26.50 

IBM/TI PC 19.00 
IBM/TI PC 27.50 
RML/Apple 19.00 
RML/Apple 27.50 
Dragon 13.95 
BBC 9.95 
BBC 22.95 
TRS80 Lev .1 18.50 
TRS80 Lev. 2/ 
Memotech 10.95 

RX80 
RX80F/T 
FX80 
MT8OSP 

Epson RX80 100cps matrix printer 
Epson RX80F/T 100 cps matrix printer friction or tractor feed 
Epson FX80 150cps matrix printer 
Mannesmann Tally MT80 matrix printer friction or tractor feed 
with film ribbon and tear off facility 

LETTER QUALITY PRINTERS 
HR5 
HR15 
HR25 
UCHIDA 

Brother HR5 Thermal printer A/C mains or. battery 
Brother HR15 Daisy wheel printer (13cps) 
Brother HR25 Daisy wheel printer (23cps) 
Uchida DWX305 Daisy wheel printer (20cps) 

PRINTER SUPPLIES 

25232 Cables 

:ON106 25 way male D type to 5 pin DIN 

_0N128 'Universal' RS232 cable (pins 1-8, 20 connected 
and 20 jumpered as required) 2M 

0N164 'Universal' RS232 cable as above but 5M 

CON120 25 way male to male 1-25 connected (2M) 

C0N121 25 way male to male 1-25 connected (5M) 

C0N122 25 way male to male 1-25 connected (10M) 

CON123 25 way male to male 1-25 connected (30M) 

CON124 2S way male to female 1-25 connected (2M) 

CON125 25 way male to female 1-25 connected (5M) 

CON126 25 way male to female 1-25 connected (10M) 
CON127 25 way male to female 1-25 connected (30M) 

CON129 25 way male to 9 way male 

CON162 25 way male to 9 way male 

CON163 
. 

25 way male to 5 pin DIN 

BBC 

Spectrum 
Mackintosh 
RML 480Z 

5.85 

15.95 
20.95 
16.95 
22.50 
32.50 
68.00 
15.45 
21.00 
31.00 
66.50 
15.95 
15.95 
14.95 

11241P160 
11241P2CI 
11241P3C1 
11370R160 
11370R2NC 
11370R2CI 
12235P160S 
HR1R 
RIB119 
GP205 
MX80 
MT80 
RIB -117 

HRSR 
HR15R 
HR25R 

LAB089361C 
I-AB0893615 
LAB070363F 

11 x9) 1 part plain listing paper (2,000) 
11 x9) 2 part (otc) plain listing paper (1,000) 
11x9) 3 part (otc) plain listing paper (700) 
11 X14 1 part ruled listing paper (2,000) 
11 x 14 2 part (ncr) ruled listing paper (1,000) 
11 x14 2 part (otc) ruled listing paper (1,000) 
12x9) 1 part plain listing paper with side perfs. (2,000) 
Brother HR1 ribbon 
Diablo Hytype II Multistrike film ribbon 
Diablo Hytype II fabric ribbon 
Epson MX80, RX80, FX80, fabric ribbon 
Mannesmann Tally MT80 film ribbon 
Uchida DWX305 multistrike film ribbon 
Brother HR5 ribbon 
Brother HR15 multistrike ribbon 
Brother HR25 multistrike ribbon 
Brother daisy wheels 
Uchida/Qume daisywheels 
3',x1.7/16 Labels - 1 wide (12,000) 
3) 1.7/16 Labels - 1 wide (2,000) 
2) 1.7/16 Labels - 3 wide (1/10") (2,000) 

£91.00 
£150.00 

£12.00 
£13.00 
£15.50 
£17.85 

£14.00 

£7.75 
£18.77 
£10.65 

£125.00 
£135.00 
£175.00 
£410.00 
£295.00 
£225.00 

£45.00 
£7.50 
£80.50 
£202.00 
£16.00 
£16.00 
£16.00 
£16.00 
£16.00 
£16.00 
£16.00 
£15.00 
£15.00 
f47.50 

£204.00 
£231.00 
£328.50 

£209.00 

£115.00 
£326.00 
£550.00 
£227.00 

£11.25 
£14.00 
£16.25 
£13.50 
£22.50 
£15.00 
£12.00 
£2.20 
£1.75 
£2.50 
£3.00 
£6.50 
£2.75 
£2.20 
£4.00 
£4.00 
£14.00 
£4.00 
£20.00 
£13.00 
£8.00 
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COME AND 
JOIN US! 

Due to Phil Walker's impending move to a senior position in industry, we are seeking a 
Project Editor to take over his role on ETI. The job involves designing, prototyping and 
writing -up projects for publication in ETI, checking submissions from other authors, 
answering queries, and generally being our resident know-it-all and technical genius. Fora 
particularly experienced apointee, there could be scope for a role as technical referee on 
the group of ASP electronics magazines. 

We have an open mind over the sort of person who might do this job. However, the 
person appointed will definitely have a good, practical knowledge of electronics, and 
would be competent to design in digital, including computer, electronics as well as 
analogue. 

Please write to Dave Bradshaw, Editor, Electronics Today International, 1 Golden 
Square, London W1 R 3AB, enclosing your CV and, where possible, brief details of one or 
two items that you have designed yourself. Closing date for applications will be 30th 
November 1984. 

ATTENTION ALL 
WRITERS. 
... or just those of you who sometimes think "1 
could do better than that!" 

We want to hear from you! 
The magazine you hold in your hand is part of ASP's electronics group of titles. These include ETI, Ham Radio Today, 
Digital and Micro Electronics, and our new magazine, Electronics. All these magazines are looking for new authors, so 
if you've desi ne I something for yourself that you think may be of interest to others, or if you've a subject you'd like to 
write a feature article on, then drop us a line with an outline of what you have in mind. 

We particularly need: 
Projects for the Commodore Vic 20 and 64, the Amstrad, the BBC A and B, and the Electron computers; 
Simple projects that do something useful, perhaps in a novel or instructive way; 
Radio projects (not necessarily for radio amateurs); 
Features on amateur satellite radio. 

If you're interested in writing for us, send an outline of your proposed article to: Dave Bradshaw, Group Editor (Electronics), 
Argus Specialist Publications, 1 Golden Square, London MR 3AB. 

Please note that while we take ever care, we cannot be held responsible for the loss of unsolicited manuscripts. We advise all authors to keep a 
photocopy or carbon copy of any article they send us. 
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PROJECT 

EXPERIMENTERS' 
64K DRAM CARD 
Gnosis: knowledge of spiritual mysteries (Concise Oxford 
Dictionary); Gnos-ex: expandable memory system (ETI 
Dictionary). Phil Walker tries again for the obscure pun of the 
year award. 

The ETI GNOS-EX is the ex- 
pandable, flexible dynamic 
memory system for the keen 

experimenter. Using the 4416 
16K X4 dynamic memory devices, 
the system can be populated and 
configured for from 16 K to 64 K 
blocks with the capability of delet- 
ing or including memory in 1K 
blocks. 

Last time we published a 
DRAM card for the 6502, we used 
the 74 LS608 memory controller. 
Since then, we've discovered 
there are problems with this 
device (don't worry if you're trying 
to get that board going- we're 
working on a fix!). So this system 
was designed to do without any 
very special control devices and 
rely, so far as possible, on abso- 
lutely standard ICs which will be 
(we hope!) readily available for 
some time to come and cheap. In 
the final design the most unusual 
devices are the 4416 memories 
and the PROM. This latter device 
is not actually absolutely essential 
for the operation of the project 
and could be replaced by suitable 
logic. 

The layout of the PCB is 
intended to be such that it will 
plug into a Microtan system bus, 
although at the time of writing this 
it has not been tested. The original 
development work was carried out 
on the author's Ohio Superboard, 
somewhat modified with the pro- 
cessor running at 1.25 MHz 

The Circuit 
The basic ideas behind this 

project are much the same as any 
other which makes use of dynamic 
memories. There are two distinct 
phases of operation; the first, and 
most important as far as the user is 
concerned, is the reading or 
writing data, ie actually using the 
memory. The second is the 
periodical refreshing of the stored 
data to make sure that it is remem- 

bered correctly. Ideally, the ref- 
resh operation should not be 
apparant to the user, and so it 
must take place when the pro- 
cessor is not using the memory. 

In the case of the 6502 microp- 
rocessor, for which this project is 
designed, the processor is con- 
cerned with accessing the memory 
for only half the time. The re- 
maining time can be used for ref- 
reshing the memory with no effect 
on the processor. With the 6502 
running at 1 MHz there is about 
500ns in which the processor will 
read or write data as necessary, 
followed by 500ns or so in which 
the processor is doing internal 
operations and not interested in 
the outside world; this is the time 
we use to do a refresh operation. 

The 4416 specification requires 
that the whole memory be ref- 
reshed at least every4ms. To do 
this, 256 different addresses must 
be put on the address lines and 
the RAS input pulsed low for a cer- 

AO 

Até 

ßy 

A10 

A15 

RAN 

POWER 
ON RESET 

REFRESH 

ADDRESS 
GEN 

CO 
OUTPUT 

ONTROI; 

18:8 

MULTIPLEX 

SELECT 

tain time for each one. All this 
must be done within the 4ms 
allowed. In this design it will be 
done every 256µs with a 1 MHz 
processor clock 

The circuit consists of several 
elements. First, there is an address 
multiplexer which takes the 16 
address lines from the processor 
and switches them to the eight 
address lines of the memories dur- 
ing the processor access cycle. 
Only 14 of the address lines are 
used, eight are latched into the 
memory ICs by the RAS signal and 
six by the CAS signal. 

Second, and allied to the 
above, there is the refresh address 
counter and buffer. The eight -bit 
counter is incremented at the end 
of each refresh cycle and provides 
the 256 addresses necessary for 
the complete operation. The tri - 
state bus buffer puts the output 
from the counter on the memory 
address pins starting mid -way 
through the previous processor 

OUTPUT 
CONTROL 

1 
.-i 

PROCESSOR! 
REFRESH 
ADDRESS 

SELECT 

MEMORY 
UP TO BSR:H 

BÚFFÉR 

OE DIR 

DATA 

RAS 
GENERATOR 

DELAY 

MEMORY 
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LOGIC 
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f^f' 
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GEN- 

ERATOR 
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Fig. 1 Block diagram of the card 

ETI DECEMBER 1984 31 



L _ 

o 

¢ 

o 

10 

2 

co 

ó 

in N 

yo 

cc 

32 ETI DECEMBER 1984 



PROJECT : Memory Card 
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PROJECT : Memory Card 
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PROJECT: Memory Card 

Bn 

4/5 

2/3 

0/1 

SEL 
(PIN 8,9,10 
OR 11) 
AS NECESSARY) 

4 13 

74LS151 
5 12 

6 11 

7 10 

8 9 

(PIN 16) 
+5V 

8/9 

A/B 

C/D 

E/F 

A13(PIN 5) 

A14(PIN 4) 

A15(PIN 7) 

OV CONNECTED TO OV TO SELECT 
(PIN 8) MEMORY AT ADDRESS SHOWN. 

OTHERWISE CONNECT TO+5V 

Fig, 7 Use of 741_5151 

the locations are available. SW1 
and SW2 can be used to gain 
access to three others sets of 64 
locations. Also, only one of the 
four output bits of the PROM is 
used - selected by LK1 - so a 
total of 16 different memory maps 
can be held by each PROM. Note 
that unlike a previous design for a 
memory board using this device, 
the output of the PROM must be 
programmed LOW to enable the 
appropriate part of the memory 
map. Note also that the address 
lines are not used in order. 

If desired it should be easy to 
wire one or two chips to a 16 pin 
DI L plug for use in place of the 
PROM. 

Construction 
This stage of the project is not 

difficult but just seems exceed- 
ingly tedious. Step one is to check 
that all the components will fit 
their holes. Note that the DIN 
41612 connector usually needs 
1 mm holes for its leads as does 
C7. All the other components, 
except RV1 and 2 which need 1.2 
to 1.5 mm holes, will fit into 0.8mm 
holes. 

Step two is to take all the com- 
ponents off the PCB (you didn't 
solder them on - did you?) and 
make all the through -board links. 
The easiest way we know of doing 
this cheaply is to take a length of 
22 swg tinned copper wire, stretch 
it a little to make it straight and 
stiff, squeeze the very end with 
pliers to flatten it out so that it will 
not fall through the holes in the 
PCB and then cut off about 1/4 inch 
(6mm). Repeat this process until 
you have enough pieces to go 
through all the link holes. 

Support the PCB clear of the 
table top with the component side 
uppermost Working from one end 
of the board, put about a dozen of 
the links in the proper holes and 
solder them in place. Turn the 
board over and put it flat on the 
table with a piece of kitchen tissue 
for protection, and solder all the 
links on this side as well. Clip off 

all excess wire and repeat until all 
the links are made. 

Step three is to fit all the IC 
sockets. Note that IC5 to 12 are 
the opposite way round to the 
others. Then fit the DIN 41612 
edge connector and the other 
passive components except R9. 
Make sure that the diodes and 
electrolytic capacitors are the right 
way round. 

At this stage it is advisable to 
check that there is not short circuit 
on the power supply lines. If this 
test is OK then R9 can be fitted. 
Check also that OV and +5V 
supplies are connected to each IC 
socket Examine the PCB tracks 
carefully, especially around the 
edge -connector socket, for breaks 
or solder bridges, as these will be 
very difficult and possibly expen- 
sive to find later. 

Step four is to insert IC15, 16, 
17 and 18. Apply power to the 
board and check that it does not 
draw more than 100mA or so. 
Now connecta 1 MHz TTL com- 
patible square wave signal to the 

test point With an oscilloscope 
(or otherwise, as equipment 
allows) monitor the RAS test point 
and adjust RV1 such that the high 
time is about 150ns. If this cannot 
be done, check your PCB again 
and verify the component values 
of RV1, R5 and C4. Also check that 
there are two pulses per 1µs - 
check Cl, 2 and R3 if not CAS 
testpoint should be continuously 
high. 

If you have got this far success- 
fully, remove power from the PCB 
and link X to E. Reapply power and 
check RAS signal again. Now 
check that the CAS testpoint has a 
low pulse while the 92 signal is 
high. Adjust RV2 if necessary to 
see this. If this signal does not 
appear check RV2, R7, D2 and C5 
and the signals at IC17c and d. 

If all is correct, adjust RV2 such 
that the CAS signal goes low about 
100 ns after the RAS signal goes 
low. This should set the main tim- 
ing to about the right area for 
normal operation. 

Switch off the power again and 
insert IC2, 3, 13, 14 and 19. Switch 
on again and check that all eight 
outputs of IC14 are counting. 
Check that the outputs of IC18a 
are switching on the rising edge of 
the RAS signal. Check also that 
IC19 pin 4 is permanently low and 
all other outputs from IC19 are 
high. Now connect the R/W input 
to the board to OV and check that 
all outputs from IC19 except pin 9 
are permanently high. Pin 9 should 

be pulsing low with approximately 
the same signal as that on the CAS 
testpoint Pulling A14 or A15 in- 
puts low should alter the pin num- 
bers but not the signal. 

If you have got this far 
successfully there is only one more 
thing to do before inserting the 
memory devices. This is to check 
the power -on -reset circuit Inci- 
dentally if this does not work cor- 
rectly it could have given you 
problems earlier. Temporarily 
short-circuit C3 and monitor the 
output of IC17 b. This should be 
low. Remove the short from C3 
and check that the output of 
IC17 b stays low for at least 200ms 
(probably nearer 500 ms). During 
this time the RAS and CAS signals 
will be high. Note that 9 signal 
should be present as early as 
possible to ensure that the CAS 
signal is forced high, although the 
92 line being low will also 
accomplish this. 

The last thing to do now is to 
insert the 4416 memory devices 
and IC1. The memory ICs are 
accessed in pairs, so if you are not 
using the full complement you 
must insert IC8/9, 7/10, 6/11 and 
5/12 in pairs. This is also the order 
in which they appear in the 
memory space. Remove the X -E 
link and insert a TBP24S10 suitably 
programmed into the IC4 socket 
and linkXtoA, B, C or D as 
appropriate. Alternatively, plug a 
16 -pin header into IC4 socket 
with, for example, a 74 LS151 con- 
nected up to select the memory in 
8K blocks. However you do it, the 
SEL signal at X must be low to read 
or write to or from the board. 

A feature of this design is that 
the SEL signal needs to be low 
only a short time before the CAS 
signal is generated in order to 
activate the memory control but 
must be held until the end of the 
92 cycle fora read operation or the 
end of the RAS signal for a write 
cycle in order for valid data to be 
read or written by a 6502 pro- 
cessor. This should not be a pro- 
blem for any normal address 
decoder logic. ETI 

BUYLINES 

Everything you need is readily available. 
Technomatic, Watford Cricklewood 
and others suppy all of the semiconduc- 
tors (but note that the TBP24S10 is 
usually listed simply as a 24510) and the 
PCB is available from our PCB Service. 
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TRACK TAPES 
Precision slit black 
crepe tapes 
(1 roll/pack). 
HB209 
HB210 
HB211 
HB212 
HB213 
HB214 
Hß215 
HB216 

TAPE .020" 
TAPE .025" 
TAPE .031" 
TAPE .040" 
TAPE .050" 
TAPE .062" 
TAPE .080" 
TAPE .100" 

o 

PRINTED CIRCUIT MATERIALS 
A small selection from our catalogue - 

£1.05 
£1.05 
£1.05 
£1.05 
£1.05 
£1.05 
£1.20 
£1.20 

PADS 
Pre-printed dense black 00 

on .0012 acetate film _ 
(500/roll) 

O/D I/D 
HB222 PAD .062/.025 £3.05 
HB223 PAD .075/.025 £3.05 
HB224 PAD .100/.031 £3.05 
HB225 PAD .125/.031 £3.05 
HB226 PAD .150/.031 £3.05 
HB227 PAD .180/.040 £3.05 
HB228 PAD .200/.040 £3.05 
HB229 PAD .220/.040 £3.05 
HB230 PAD .250/.040 £3.05 

IC PACK (Dualinline) 
Pre-printed dense black on .0012 
acetate film (125 symbols/pack) 

000000 HB280/B 16 Pin DIL 1:1 £3.20 
000000 HB281/B 16 Pin DIL2:1 £3.45 
010101O1OiO HB284/C 16 Pin DIL 1:1 £3.45 

HB285/C 16 PinDIL2:1 £4.00 
000000 HB286/D 16 Pin DIL 1:1 £3.20 
0000°0 HB287/D 16 Pin DIL 2:1 £3.45 

CONNECTORS 
Polyester Film -Strips 420mm Long 

HB/324 Conn/D 1:1 '(20) £7.10 
000000 HB/325 Conn/D2:1 (10)£7.10 

HB/326 Conn/L 1:1 (10) £7.10 
HB/327 Conn/M 2:1 (10) £7.10 

ARTWORK ACCESSORIES 
HB202 Artwork Film A4 (5) £1.78 
HB/CKGA3 Precision Grid A3 (1) £7.00 
HB/352 Artwork Knife (1) £1.44 
HB/353 Bladed (5) £0.40 
Hß/354 Blade of (5) £0.50 

PLAIN COPPER CLAD PCB 
Top Quality FR4 Fibreglass 
HB019 
HB020 
HB021 
HB026 
HB027 

S/Sided 3"x4" (3) 
S/Sided 6"x4" (2) 
S/Sided 6"x9" (1) 
D/Sided 6"x4" (2) 
D/Sided 6"x9" (1) 

£1.26 
£1.68 
£1.89 
£1.92 
£2.16 

VEROBOARD 
Pre -Pierced 
Stripboard 

HB137 V/ Board 63x 95mm (1) £1.10 
HB138 V/ Board 63x127mm (1) £1.27 
HB140 V/ Board 95x431 mm (1) £5.00 

UV EXPOSURE UNIT 
PHOTO -RESIST & FOTOTOOL 
materials require exposure to UV light - 
the type of light used determines the 
quality of reproduction 
- this simple -to -make 
D.I.Y. kit comes 
complete with UV 
lamp, holder,,shade 
etc. and full working 
instructions to build 
your own glass contact frame - 
KIT HB/UV1 D.I.Y. EXP. UNIT £27.00 

PHOTO -RESIST PCB 
MATERIALS 
Top Quality, Positive Photo -Resist PCB 
HB031 Pos S/Sided 3"x4" (3) £2.29 
HB032 Pos S/Sided 6"x4" (2) £2.73 
Hß050 Pos S/Sided 6"x9" (1) £2.79 
HB039 Pos D/Sided 3"x4" (3) £2.86 
HB040 Pos D/Sided 6"x4" (2) £3.43 
HB058 Pos D/Sided 9"x6" (1) £3.49 
HB062 Positive Developer (1 lit) £2.06 
HB012 Ferric Etchant (1 lit) £1.78 
HB014 Process Tray (1) £2.54 
HB017 Copper Cleaner (1) £1.49 

FULL PHOTO RESIST KIT 
HB/2 Complete Photo Resist Kit £29.00 

PHOTO -TOOL MATERIALS 
PCB photo masters made to highly 
professional standards. UV Exposure. 
High intensity Image. Pos or neg 
for simplicity of multi- imaging. 

HB3 Fototool Kit Complete 
HB101 Foto pos film 15x20cm (6) 

HB102 Foto pos film 20x30cm (6) 
HB105 Foto neg film 15x20cm (6) 
HB106 Foto neg film 20x30cm (6) 

Hß109 Fototool Developer (1 lit) 

HB111 Fototool Fixer (1 lit) 

£27.00 
£5.07 
£8.77 
£4.10 
£6.49 
£2.90 
£1.89 

LABEL & PANEL MATERIALS 
Convert Fototool masters into highly professional 
labels and panels. Simple process - durable finish. 
Packs include lamination film and Double sided 
adhesive. 

HB114/YELL. Yellow Fotolam 20x30 (3) £2.76 
HB114/BLUE. Blue Fptolam 20x30 (3) £2.76 

HB114/BAL. Brushed Aluminium 20x30 (3) £5.17 

ELECTRONIC PROJECT KRS 
A special selection of popular electronic 
projects from Argus Publications is now 
available. A wide choice of interest is 
covered including *Computing*Music 
*Hi-fi*Security*Novelty. 
All kits include PCB, components, case & panels and 
instructions, and are offered at prices to suit all 

pockets. SEND TODAY FOR OUR "ELECTRONIC 
KITS" BROCHURE. 

PRINTED CIRCUIT DRILL 
COMPACT 2- SPEED 
PCB DRILLING M/C 
MAINS POWERED. 
PRECISION MACHINE 
FOR PRECISION 
DRILLING. 

HB 187 PCB DRILL £152.00 

PCB DRILLS (CARBIDE) 
LONG LIFE SOLID CARBIDE FOR 
PRECISION 
HB189 CARBIDE DRILL 0.9mm (1) £2.02 
HB190 CARBIDE DRILL 1.0mm (1) £2.02 
HB191 CARBIDE DRILL 1.1mm (1) £2.02 
HB192 CARBIDE DRILL 1.3mm (1) £2.02 
HB193 CARBIDE DRILL 1.6mm (1) £3.05 
HB194 CARBIDE DRILL 2.0mm (1) £4.09 
HB195 CARBIDE DRILL 3.0mm (1) £5.22 

COMPUTER ADD-ONS 
A comprehensive range of add-on Kits 
*ROBOTICS* MUSIC* SPEECH* 
and many other interesting projects. 

COMPUTER LEADS & CABLES 
A comprehensive range of Ribbon connectors, 
cables and connectors is available for most popular 
computing applications. 

Easy add-ons for ZX Spectrum 
Explicitly detailed book to build 
address decoder and 17 electronic 
add-on projects. 
HB/2000 BOOK + DECODER KIT £24.00 r 

QTY REF 

I 
I 

DESCRIPTION PRICE TOTAL 

Total Inclusive of VAT &Carriage £ 
Cheque/P.O. enclosed made 
payable to HOBBYBOARD. 

' ACCESS 

I 
Name 
Address 

Please forward the following Catalogues. I Hobbyboard Electronic Kits 

Computer Add-ons Computer Cables' 

t KELAN ENGINEERING LTD. 
Circuit Products & Components Division. 
27-29 Leedlwll lane Harrogate. 

AFAANELL ELECTRONICS COMPANY Tel: (Or%.1)870939. 

MiB M I9 19 m mia eiB ISON 
e 
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HI-FI SC 

VITV DEO HY- TF K jlECTRONICS iiAR 
CB 

Discomixer Phonic 6050 

* 2 mag deck i/p 
* 2 line i/p 
* 1 mic i/p 
* 7 band graphic 
* twin vu meter 
* headphone 

monitor 
* mic over ride 
* mains operated 

Howland & West MX950 
Microphone Mixer 

* six mic i/p's 
* stereo line i/p 
* headphone 

monitor 
* stereo/mono sw 
* master fader 
* mains operated 

Discomixer Phonic MX7700 

* 2 mag deck i/p 
* 2 switchable mid/ 

line inputs 
* 5 band graphic 
* led vu meters 
* cross -fade 
* separate record 

output 
* mains operated 

DEI Analog Echo Machine 

* BBD echo 
system 

* mic i/p 
* line i/p 
* foot switch skt 
* output attenuator 
* peak led 
* mains operated 

Howland & West MX850 
Stereo Graphic Equaliser 

* 7 bands/channel 
* 12db boost or cut 
* tape monitor 

button 
* mains operated 

Discomixer Phonic SM 501 

*Full headphone 
monitor 

* 2 x line i/p 
* 2 x mag deck i/p 
* 1 x mit i/p 
* twin vu meters 
* mains operated 

Phonic EQ1005 
Stereo Graphic Equaliser 

* 5+5 equaliser 
bands 

* led vu meters 
* tape monitor 
* meter level 

controls 
* connections by 

phono plugs 

Stereo 2 & 3 way 
Electronic Crossovers 

2 way * cross over fre- 
quency 500 Hz * level control for 
low and high * 19" rack mount 

3 way * cross over fre- 
quency 
500 Hz+3KHz * level controls for 
BASS, mid& high * 19" rack mount . 

27 Band Mono 
Graphic Equaliser 

* 27 separate sliders 
* By-pass switch * LED. overload indicator * 15dB Boost or Cut * 19" rack mount * Low distortion 0.05% TYP 

250W Power Amp 

* 125w per chan- 
nel into4ohms* 20- 
20khz frequency re- 

sponse * open & 

Short circuit proof 
* cannon i/p & 0/p 
* level control for 
each channelxtwin 
vu metres * 19" rack 
mount 

FOR 

48 Dalston Lane, 
London, E8 

Tel 0149 48n 
-F41 Open loam to 

-2 
6pm Mori 

9.30am to 5.30pm Sat 

Cassette Recorder 
for VIC20/64 

* pre set levels 
* save led 
* simple operation 
* plugs direct into 

VIC20/64 
* tape counter 

Echo Microphone 

* echo volume 
control 

* echo on/off 
* battery operated 
* 10ft cable 
* vinyl carrying 

case 

400W MOS-FET 
Power Amp 

*2x200W*5Hz 
to 30KHz + 1db fre- 
quency response 
* latest mosfet 
technology* twin 
o/p meters * fully 
short circuit proof 
x 19" rack mount 

MAIL ORDER 
ALL OFFERS ARE SUBJECT TO AVAILABILITY 

1,000 Watt Stereo Slave Amp, 
* 500 watts per channel * Twin VU meters * Jack inputs * Cannon outputs * 19" rack mount * cooling fan * short circuit protection 

700W Power Amp 

2 x350W/channel 
into 4 ohms* 20Hz 
to 20KHz frequency 
response * cooling 
fan * cannon i/p + 
o/p connectors 
* twin vu meters. 

THE MUSIC MAKERS 
TRADE ENQUIRIES WELCOME 

TAKE ADVANTAGE 
OF THE HY-TEK 
PRICE POLICY 
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FEATURE 

TECH TI PS 
NOTE 
IC1,2 = ANY OP AMP 

Tape Noise 
Reducer 

W. Wirth 
Sri Lanka 

Amateur -made multi -track record- 
ings often suffer from tape noise 
caused by the accumulated noise 
floors of individual tracks and multi- 
ple generations of tape to tape 

OUT 

transfers. Encode/decode units like 
Dolby and dbx are effective but are 
costly and critical in alignment and 
use. Playback only noise reducers 
are also sensitive to alignment errors 
and have side effects such as 
"breathing'. 

This simple circuit uses the prin- ciple of pre- and de -emphasis to 
obtain its noise reduction. The tre- 
ble frequencies are boosted during 
recording and given a complemen- 
tary cut on playback so that the 

signal remains flat but high fre- 
quency noise is reduced by 8- 
10 dB. 

IC1 is a high impedance buffer 
which prevents loading of the input 
and interaction with the reactive 
components R2, 3, 4 and Cl, 2 
which are configured around IC2. 
Switch SW1 a, b selects either the 
boost or cut mode. SW2 chooses a 
turnover frequency of 800 or 
1600 Hz 

Fixed frequency/amplitude 
units such as this work best on 
signals with restricted high fre- 
quency content like bass, acoustic 
guitar and vocal tracks. The greatest 
noise reduction (10 dB @ 10 kHz) 
can be obtained with these signals 
using a turnover of 800 Hz Drum, 
synth, and similar high frequency 
content signals can be processed 
but it would be best to use the 
1600 Hz turnover and set the 
recording level conservatively. 

C3 reduces gain at very high fre- 
quencies to help avoid saturation. 
Its presence in both boost and cut 
modes causes a tracking error 
resulting in a 3 dB loss at 20 kHz 
This was felt to be insignificant 
Although any op -amp can be used, 
best results are obtained from low 
noise devices; an RC4136 is a good 
choice for a two channel unit 

Quiz Machine 
G. J. Phillips 
Durham 
The circuit shown has been 
designed for use in a quiz where 
each contestant has a button and 
the first person to press causes his 
light to illuminate, thereby cueing 
the question master. The circuit can 
be used for any number of buttons 
from two to ten. The design features 
automatic reset after a preset time 
delay so that no intervention is 
required by the question master. 

IC1 (pinsi to6) is connected as 
an astable multivibrator which 
feeds the clock input of a decade 
counter IC2. As the counter cycles, 
each of its outputs QO, Ql, etc goes 
to logic 1 in turn. 

When a contestant presses his 
button, the bistable formed by IC1 
(pins8-13) is reset thereby inhibit- 
ing the clock of IC2 and effectively 
freezing the counterat the Q output 
associated with the button pressed. 
For example if button PB1 is 
pressed, the counter freezes at QO 
causing Q2 to turn on. Q1 is turned 
on also irrespective of which button 
is pressed. Lamp LP1 is therefore lit 

NOTE 
IC1 = 4001 
IC2 = 4017 
01,2 = BC107 
D1,2,3 etc. = 1N4148 

1 

8 

15k 14 
13 CLOCK 

CLOCK 
==C1 3M3 ENABLE IC2 

9 IC1c 

R5 
15k 

10 

a1 

LP1 

indicating that PB1 has been 
pressed. LP1 remains lit for a time 
period set by Cl, R4 (approx 3 
seconds) after which the bistable is 
set via pin 8. Lamp LP1 is then 
extinguished and the circuit is ready 
for another round. 

The cyclic nature of IC2 ensures 
that two or more lamps can never be 
lit simultaneously. It may be argued 
that the circuit is unfair in that if the 
counter has just cycled past QO and 

00 0, 02 
3 2 

D2 D 3 

4 I 

REPEATED UP TO 
10 MAXIMUM 

Y i i i 

Ov 

04=PIN 10 
05 = 
06 = 

RESET 1 07= 
clin 08 = 

5 
6 

03 
9 /09= 11 

BUZZER] 

O +15V 

PB1 is pressed before say PB3, then 
PB3 will win even though it was 
pressed later. In practice, however, 
the counter is cycling very fast and 
the" who pressed 1st' judgement is 
made in a fraction of a millisecond, 
many times faster than human 
judgement can be made. 

A buzzer is connected between 
the collector of Q1 and the +15V 
rail to give audible indication that a. 
button has been pressed. 
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Shunt Regulated 
Spectrum Power 
Supply 

A. S. Hughes 
Holywell 
The Sinclair Spectrum power 
supply unit has an unregulated out- 
put which is capable of operating 
both the computer and the Sinclair 
printer. Consequently, when it is 
used to power the computer alone, 
the supply voltage can rise to well 
above 9 volts. A friend of mine has 
12 volts supplied to his 16 K 
model. 

Since the computer takes about 
0.8 A, the internal 5 V regulator has 
to dissipate (12 - 5) x 0.8 = 5.6 
watts. This, together with high 
ambient temperatures causes the 
computer to become very warm. 
This shunt regulator circuit, when 
interposed between supply and 
computer, will reduce the Spectrum 
working temperature. 

As we all know, the 5 volt 
regulator is perfectly happy with an 
input voltage of 8 volts. I have also 
learnt that the printer does not 
object to 8 volts either. It therefore 
makes sense to supplythe spectrum 
with 8 volts to achieve the lowest 
possible operating temperature. 

INPUT FROM 
SINCLAIR Q opi 
PS 

D1 

NOTE: 
01= 60178 
02 = 2N3053 
03 = 2N3054 
01 = 1N5404 
ZD1=5V6400mW 
LEDI = ANY RED LED 

o 

ZD1 

R1 
470R 

01 

R2 
1k2 

R3 I R4 
220R 10R 
'áW 1pW 

1 Cl 
22pn 

02 

R5 
1k2 R6 

390R 

RV1 
1k0 

LEDI 

Q +8V 

+ C2 
2200u 

The advantage of shunt regulation, 
as opposed to the more usual 
series regulation, is that there is no 
significant voltage drop across the 
supply circuit in series with the com- 
puter. Therefore, on full load, when 
there is no voltage to spare, this cir- 
cuit can cope. 

Q1 emitter is clamped at 5.6 
volts below the positive supply rail. 
The base of Q1 goes to the potential 
divider formed by R5 and RV1. If the 
supply voltage should rise, the bias 
to Q1 increases, causing Q2 collec- 
tor current to rise, which in turn 
increases Q3 collector current The 
large current taken by Q3 tends to 
keep the supply voltage down. If the 
load current should increase, Q3 

0 0V 

reduces its collector current to 
compensate. 

D1 drops 0.8 volts thereby 
ensuringthatthe Sinclair supply unit 
is not overloaded. R4 reduces the 
dissipation in Q3 to less than 3 
watts. If the unit is left switched on 
with no load connected the power 
dissipated in R4 will be about 8 
watts. 

I tooktheopportunityto include 
a few luxuries in this circuit, such as 
the power on indicator(LED1) and 
extra smoothing capacitor C2. 

To setup the circuit, connect the 
output to an 8 ohm 10 watt power 
resistor (4 R7 and 3 R3 in series) and 
adjust RV1 for an output of 8.2 
volts. 

INPUT Q ---I 
Cl R1 
t0u 47k 

VCC+VE 

+ 
IC 1 

C4 

rIVCC-VE 

R2 
27k 

R3 
47k 

R4 
2k7 

C3 
10n 

R5 
4k7 

C2 
120n 

RV1a 
60k 

R6 
10k 

R7 
47k 

RV1b 
50k 

LOG 

NOTE: 
ICI = ANY OP AMP 

O OUTPUT 

Loudness Control 
R. Leach 
Reading 

Most audio amplifiers equipped 
with a loudness control employ a 
tapped volume control to allow bass 

and treble boost at low volume sett- 
ings. This is intented to account for 
the non -linearity of the ear at 
these levels. 

The circuit shown allows the 
same effect to be obtained using 
only an ordinary 50K dual -gang 
potentiometer. A four -gang poten- 
tiometer would be required for 

stereo operation (Cirkit supply one) 
or alternatively two dual -gang ones 
could be used, one for each 
channel. 

The IC could be a 741 or any 
similar device but for best results a 
high quality op -amp such as the 
TL071 is preferable. The gain of the 
circuit is effectively unity at 1 kHz 
but approximatelyl0 dB bass boost 
is provided at 100Hz and high fre- 
quency attenuation in the feedback 
loop gives approximately 5 dB gain 
at 10 kHz. As the setting of volume 
control RV1 b is increased, so also is 
that of RV1 a which reduces the 
effects of the frequency selective 
networks around the op -amp. At 
maximum volume the amplifier fre- 
quency response is flat over the 
audio spectrum. 

The unit could be arranged so 
that it might be switched in and out, 
either by re-routing the signal path 
or by inserting a switch at point A. 
This would isolate the frequency 
selective networks from ground and 
leave the IC functioning as a unity - 
gain amplifier with a flat frequency 
response. 
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TECH TIPS 

Memory Map 
Simplification 

P.M. Buckley 
Leeds 

Although very simple, this idea 
speeds up I/O processing and shor- 
tens machine code programs 
considerably. 

In microsystems using the 6821, 
selection of the internal registers in 
the PIA is usually achieved by 
attachingAO & Al of the address bus 
to RSO & RS1 on the 6821. This gives 
the memory map shown in Table 
1. 

Al AO REGISTER SELECTED 

0 0 DDRA AND I/O REGISTER A 

0 1 CONTROL REGISTER A 

1 0 DDRB AND I/O REGISTER B 

1 1 CONTROL REGISTER B 

Table 1 

This is awkward as the I/O regis- 
ters are two bytes apart, which 
means 16 bit registers such as the 
index register in the 6800 cannot be 
used to read and write to the I/O 
ports. Instead two eight bit opera- 
tions have to be used. 

By simply swapping over the 
connections to RSO and RS1 the 
memory map changes to that shown 
in Table 2. 

Al AO REGISTER SELECTED 

0 0 DDRA AND I/O REGISTER A 

0 1 DDRB AND I/O REGISTER B 

1 0 CONTROL REGISTERAA 

1 1 CONTROL REGISTER B 

Table 2 

ADDRESS 
BUS 

AO 

Al 

Square/Triangle 
Generator with 
Variable Mark/ 
Space Ratio 
P. J. Thompson 
Lancashire 

The problem with most methods of 
obtaining a variable mark/space 
ratio from normal astable circuits is 
the tendency of the ratio to alter 
with frequencyand vice-versa. With 
this circuit both adjustments can be 
made independently of the other. It 
also produces constant amplitude 
outputs. 

IC1 a, ICI b and associated corn- 
ponents form a fast (non -saturating) 
Schmitt trigger. Trigger voltage is set 
by the current, to virtual earth, 
through R2 multiplied by the input 
resistance RV2a and R8. 

The potentiometer RV1, IC1 c, 
Cl and associated components 
control the mark -space ration. The 
rate at which Cl charges is con- 
trolled by the resistance between 
the output of the Schmitt (IC1 b) 
and the virtual earth of IC1 c. Hence 
over one cycle the average value of 
resistance equals (RV1/2) + R7 
eliminating the effect of this control 
on the frequency. 

When the output of IC1 c rises to 
the positive trigger voltage IC1 b's 
output switches to a positive value 
determined by R3 and R4, thus the 
output of IC1 c starts to fall as it 
discharges Cl. Upon reaching the 
negative trigger voltage IC1 b 
switches to its negative value (R5 
and R6) so IC1 c's output starts to 
rise, and the cycle is repeated. 

The frequency is controlled by 
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RV2 a, which determines the trigger 
voltages and hence the time taken 
to charge (discharge) C1. (Large 
RV1 a = Large trigger voltages = 
Long times = Low frequency). 

The triangle (ramp) waveform is 
derived from the output of IC1 c. 
However, as the amplitude at this 
point is determined by the trigger 
voltages, use is made of a dual-' 
ganged potentiometer. The first 
side ( RV2 a) controls the frequency, 
and the second (RV2 b) corrects the 
triangle amplitude; the peak input 

current to the Schmitt trigger equals 
the current through R2, (a constant) 
and as RV2a should equal RV2 b the 
peak current into IC1 d's virtual 
earth is constant, and therefore so is 
the output amplitude. As R2 = R10 
the square and triangle amplitudes 
are the same. 

It is recommended that FET 
input op -amps are used because of 
theirsuperiorslew.rate; apoorslew- 
rate would degrade the high fre- 
quency performance and cause the 
mark -space to alter the frequency. 

D1 

D2 

IC1a + 

MAA 
R2 

100k 

100k 

+12V 

-12V 

D6 

RV2a 
R8 100k 
1kO LIN 

"I\A"-jr. 
Cl R9 Ì 

39n 1k0 

IC- U 
+/ 

RV2b 
100k 
LIN 

R10 
100k 

+12VO 

OV 

-12V0 

1 C2 

T 
100n 

PIN 4 
IC1 

PIN 11 

NOTE, 
IC1 = TL074 
D1-6 = 1N4148 
'C1 = 390n for 2Hz-200Hz 

= 39n for 2011.-2kHz 
= 3n9 for 200Hz-20kHz 

Square wave amplitude = ± R4IV+0.71+0.7 Volts 
(V= Supply voltage). LL R3 

(VIc1 b -0.7) R7 Frequency 

Cid 
+/ 0 

TRIANGLE 

o 
SQUARE 

2.V1C1b (RV2a+R8) C1(RV1+R7 
2 

= approx. 0.08 Hz 
(RV2 a+RB) Cl 
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Simple ZX80/81 
Tape Mod. 

S. Beet 
West Kirby 

The recently published ZX80/81 
tape mods are both simple and 
cheap, but I have used an even 
simpler, and completely free, mod- 
ification for several months without 
any problems. 

Most of the problems associated 
with saving programs on cassette, 
are due to mains -induced hum in 
the connecting leads. The ETI mods 
overcome this by increasing the 
signal level so that the mains hum 
becomes less significant However, 
bytransferringthe1 kn resistor from 
across the output of the ZX80/81 to 
the input of the tape recorder, the 
hum is still attenuated by a similar 
amount but, since the mains hum is 

ORIGINAL SINCLAIR CONFIGURATION 

REVISED ARRANGEMENT TO AVOID HUM PICKUP 

IMO 47? 

47n I 

much smaller than the 5V logic 
level, the input signal -to -hum ratio 
becomes very large and reliable 
data transfer is much more likely. 

Ideally the 47 n capacitor should 
also be removed, but its impedance 

CONNECTING LEAD 

2 

CASSETTE 
RECORDER 

CASSETTE 
RECORDER 

at 50Hz is negligible so this is not 
usually necessary. 

The resistor can either be placed 
inside the cassette recorder or in 
the plug at the cassette end of the 
lead. 

Signal/ Peak 
Indicator 
R.M. Bland 
Rugby 

This circuit was designed as a 

cheaper version of the normal LED 

bargraph type VU meters and uses 
only two LEDs. The green one is a 

"signal present' indicator which 
starts to glow with an input signal of 
about -30dBm and glows pro- 
gressively brighter with increasing 
input signal. At around OdBm the 
red "peak' indicator switches on. 

The input is AC coupled into 
220k ohms to avoid loading the 
signal source. The op -amp is any 
standard 741 type (non -latching), 

NOTE: 
IC1 = 741 or similar 
01,2 = BC109C 
D1= 1N4148 
LEDI = GREEN LED 
LED2 = RED LED 

SIGNAL IN 

and functions as a half -wave rectifier 
with a gain of about 7. The signal is 

then smoothed by C2. Q1 functions 
as a voltage controlled current sink 

12V 

OV 

and controls the brightness of LED1. 
Q2 operates in the switching mode 
and switches on LED2 when its base 
reaches about 2V. 

CMOS 
Monostables 
P. Harding 
Exeter 

The circuits presented here are a 

further variation on the basic CMOS 
monostable design; the NOR type is 

reset by a positive pulse and, the 
NAND type by a negative pulse. 
Hence the reset pulse polarity 
matches that of the trigger pulse. 

Circuit operation is simple. Tak- 
ing the reset input of the NOR ver- 
sion high forces IC1 b's output low, 
removingthe feedback to IC1 a The 
original trigger signal must have 

NOR TYPE 

ILINPUT 

R1 
100k 

+VE 

NOTE: R2 
IC1 = 4001 IMO 

RESET 
R1 

OUTPUT 

been removed before the monost- 
aole can be reset Operation of the 
NAND version is similar to that of 
the NOR type, but with reversed 
logic polarity. 

With the values shown, the cir- 
cuit has a period of about 6s, 

although component tolerances (in 

100k 

INPUT 

NOTE: 
IC1 = 4011 

NAND TYPE 

R2 
IMO 

OUTPUT 

RESET y 
+VE 

C1) will have a large effect on the 
actual period. Care must be taken 
when using high values of R2 with an 
electrolytic for C1; leakage currents 
may prevent the capacitor charging 
to the CMOS high threshold so that 
the monostable never times out 
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Micropower 5 Volt 
Regulator 

B. Hunter 
Dundee 

The voltage regulator shown here 
was designed to supply a CMOS 
microprocessor data logger which 
had to run for several days from Ni - 
Cad cells without recharging. An 
ordinary low power voltage regu- 
lator such as a 78L05 consumes 
several milliamps and in a circuit 
with a very low quiescent current 
would contribute quite significantly 
to the battery drain. The regulator 
shown here requires a little over 
100µA, giving a considerable saving 
in battery current The common or 
garden low power regulator also 
requires an input voltage about 2 

volts above the output voltage; the 
design given here will work with an 
input only 0.5 volts higher than the 
output voltage so fewer cells can be 
used to power the circuit 

The 9491 is a bandgap voltage 

R1 
100k 

ZD1 

2 

R2 
660k 

Cl 
2u2 T 

R3 
NOTE: 220k 
IC1 = 7611 
Ot = 60477' 

OUT 

ZD1 = 9491 1.22V precision voltage ref rance 

reference which gives a very stable 
1.22V and can operate from a current 
as low as 50µA This reference 
voltage is fed to the inverting input 
of a CMOS op -amp where it is com- 
pared with a fraction of the output 
voltage. The output of the op -amp 
drives the base of the BC477 and 
this transistor increases the output 
current of the amplifier. 

If the output voltage starts to 
decrease due to increased load, 
then the fraction of Vout on the non - 
inverting input of the op -amp dec- 
reases. This causes the output 
voltage of the op -amp to fall and 

thus turn the P N P transistor on more 
to compensate for the increased 
load. 

Pin 8 of the op -amp sets the 
quiescent current of the device to 
one of three values. If it is connected 
to v+ then the quiescent current is 
10µA, if connected to v- the quies- 
cent current is 1 mA, and if connec- 
ted to a voltage between v- +0.8V 
and v+ -0.8V, then the quiescent 
current is 100µA. Thus connecting 
pin 8 to the reference voltage gives a 
quiescent current of 100µA The 
capacitor across the output pre- 
vents any oscillation of the circuit 

Using the component values 
given, the circuit performs as 
follows. 

For Vout= 5.06 volts:- 

Vin minimum = 5.27 volts with 
10 mA load 

Vin minimum = 5.57 volts with 
40 mA load 

No load current= 112µA 

Desoldering Tool 
Improvement 
S.S. Norman 
Sunbury -on -Thames 

The following idea is a method of 
making de -soldering tool nozzles 
last forever. 

If a neoprene sleeve (RS Com- 
ponents Part No. 399-729) is fitted 
over the nozzle as shown, with the 
sleeve protruding about an eighth of 
an inch over the end, it can be seen 
that the nozzle will never get hot 
enough to melt and eventually wear 
out The sleeve also improves the 
efficiency of the tool by forming a 

seal over the iron and joint to be de - 
soldered, which results in more 
solder being removed in one 
operation. 

When the end of the sleeve gets 
worn it can either be turned around 
or cut back, so a single sleeve can be 
used at least two or three times. 

The price for one sleeve is about 
one hundredth of the cost of a new 
PTFE nozzle, thus the use of the 
sleeves can produce quite a saving 
where these tools are used frequen- 
tly and in large numbers. 

If it proves difficult getting the 
sleeve on, a tiny amount of sleeving 
lubricant(RS Part No. 544-077) can 
be used to ease it on. 

1/6" 

SLEEVE 

Note: RS Components will only 
supply trade and professional 
customers. If you are unable to use 
them because of this and can find no 
other source of neoprene sleeving. 
Crewe -Allan & Company of 51, 
Scrutton Street, London EC2 will 
order the RS parts you need for a 
small extra handling charge. 

Reducing Relay 
Power 
Consumption 
S.T. Jones 
Solihull 
Most relays need much more 
current to 'pull -in' than to stay 
closed. For example, a six -volt relay 
may need 80mA to pull -in but only 
20mA to stay closed, so the extra 
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01 

FROM 
PREVIOUS 
STAGE 

RLA 
COIL 
e.g. 6V 

Cl 
470n 

FROM 
SUPPLY 
e.g. 6V 

0V 

60mA is wasted current In the cir- 
cuit shown, current consumption is 

reduced by limiting the current 
drawn to 20 mA with a suitable resis- 
tor. Normallythis would preventthe 
relay closing at switch -on, but 
capacitor Cl charges to the supply 
voltage when the relay is off and 
discharges to provide a high current 
at switch -on. When the switching 
transistor turns on, this current 
pulse is sufficient to close the relay. 
D1 provides the usual back EMF 
protection and can be almost any 
general-purpose type. Cl is elec- 
trolytic and should be of 200u ore 
more. 
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ADSR For 
Electronic Organ 
CA Van Latum 
Rotterdam 

While constructing an organ based 
on the SGS-Ates M108 organ chip, I 

found the normally used ADSR cir- 
cuits far too expensive to 
construct 

The ADSR-unit described below 
incorporates all the normal ADSR 
functions and is very cheap and 
simple. The whole circuit is based 
on one op -amp wired as a 
corn parator. 

The trigger outputs of the M108 
are first inverted and buffered (not 
included in the circuit diagram as 
one inverter -buffer circuit can be 
used to trigger all ADSR-blocks). As 
a key is pressed TDS will become 
high for about 9ms. The output of 
the comparator IC1 will turn high 
and capacitor Cl will be charged at a 
rate determined by R4/RV2 
(attack). When Cl has reached a 
voltage 

V= V supply. R1/(R1 + R3) 
the comparator output will turn low. 
Cl will then be discharged via R5/ 
RV4 (decay) to a level determined 
by RV3 (sustain level). 

All this assumes that the key is 

still pressed, so KPS is high. As the 
key is released KPS will turn low and 
Cl will discharge via R2/RV1 
(release). As Cl must not be given 
the chance to discharge via the out- 
put op -amp a high input resistance 
device must be used, for example a 
TL081. NotethatIC1 must not bean 
open -drain output op -amp. 

KPS 

3u3 

R3t 

IC2 

As quad op -amp ICs can be used, 
four independent ADSR units can 
be constructed with just two ICs. 
The connections to the control 
panel can be made very easily as 
only four wires are required per 
unit! 

The necessary equations to 
calculate the component values 
are: 

Vmax out=VSupply RIM Rl +R3) 

= X 
VsuppIy 

Attack time to = R. C. Ln(x) 

Sustain level Vs= P.VSupp,j20 

where P = fraction of RV3 
(0-10) 

Decay time td= 2,3.R.C. where R 

is R5+RV4+R (volt divider 
res.) 

Release time tr= 2,3. R.0 
Voltage divider resistance Rp 

= 100.P. (20-P)/20 

TDS 

KPS 

VS 

NOTE: 
IC1 = 741 or'4LM324 
1C2 = TL081 or kTL084 

SEE TEXT 

O AD 
OUT 

SR 

The timing component values 
chosen give the following 
periods:- 
ta= 0,01 to2 Sec. 
td = 0,01 to 5 Sec. 
tr= 0,01 to 7 Sec. 
Note that the decay time varies with 
the sustain level but this was found 
to be quite acceptable. 

Remote Noise 
Alarm 
S. Huckstepp 
Colchester 
This alarm allows a microphone to 
be placed at a great distance from 
the alarm and power supply cir- 
cuitry yet includes a preamp at the 
microphone end to reduce noise 
pickup along the line and uses only 
two wires. 

Q1 amplifies the voltage 
induced in the microphone while 
D1 provides a reference voltage 
0.6V less than the supply to over- 
come the transistor's base -emitter 
voltage drop. When the level of the 
amplified signal tapped off by RV1 
exceeds the thyristor gate thres- 
hold, CSR1 conducts and increases 
the current consumed bythis partof 
the circuit Cl and R1 provide a 

CRYSTAL 
MICRO- 
PHONE 

PREAMPLIFIER 

D7 

R2 
10k 

+ Cl 
CSR1 100u 

25V 

delay to prevent CSR1 triggering at 
switch -on. 

The voltage at the bottom end of 
R6/RV2 is usually less than 0.6V 

RECEIVER 

R6 
470R 

NOTE: 
01 = BC179 
02 = BC214L 
D1 = 1N914 
D2 = 1N4001 
CSR1 = MCR102 

LOAD 

RELAY, 
BUZZER etc. 

+VE 

GND 

below the supply voltage, but when 
CSR1 conducts this is pulled down 
and Q2 conducts. RV2 is adjusted to 
ensure that Q2 saturates. 
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TECH TIPS 

HI Clock 
Delay 

Phil Walker 

Some circuits require non -over- 
lapping clocks for their operation, 
notably the 6500 series micro- 
processors and certain audio delay 
lines. It is not always easy to obtain 
this type of waveform without 
special chips so this circuit was 
devised using TTL gates as delay 
devices. The original circuit was 
intended to reconstruct the 91 and 
92 from a 6502 based micro when 
onlythe92 signal was available atthe 
connector interface. 

As shown the circuit will give a 
period of about 50 to 80 ns from the 
time one output goes to 0v until the 
other goes to the high level. Omit- 
ting l C1 b and c will shorten the time 
while inserting the spare section of 
IC2 between ICI b and c will 
lengthen it The operation of the cir- 
cuit is not dependent on the input 
clock frequency but the rise and fall 
times should be better than 10ns if 
possible. If this is a problem, use the 
spare section of IC1 to sharpen the 
input signal (74 LS14 preferred) and 
swap the designations of the out- 
puts. This will add agate delay to the 
reconstructed signals. 

02 IN O 

INPUT 02 

A 

B 

C 

OUTPUT 01' 

OUTPUT 02' 

IC1a IC76 IC1c 

_1 IC2a 1---C 

IC1e 

IC2b) 0 02' OUT 

NOTE: 
IC1 = 74LS04 or 74LS14 
IC2 = 74LSO8 

HC 

IC2) 001' OUT 

OMIT OR REPLACE WITH 1 SECTION OF 'LSOB 
FOR SHORTER 0142 DELAY. 
INSERT SPARESECTION OF 'LSOB BETWEEN 
INVERTERS FOR LONGER DELAY 

APPROX BOnS USING 
'LS14 AND 'LSO8 
AS SHOWN 

ONE GATE 
GATE 

Automatic Car 
Alarm 
G. Landry 
Natal, S.A. 

The problem with most car -burglar 
alarms is that one tends to forget to 
activate them. This little circuit does 
so automatically. 

Upon switching the ignition off, 
Q1 turns off and C1 starts discharg- 
ing through R2. This maintains the 
output level of the OR gate (D2, D3, 
R4) high. During this discharge 
period (set at two minutes by the 
values of R2 and C1) the driver can 
leave his car without setting the 
alarm off. However, after this 
period, the voltage across C2 is 

lower than the Schmitt NAN D gate 
IC1 a threshold. If an intruder opens 
a door, the OR gate goes low and the 
monostable around ICI a, 'Gib is 

turned on. This in turn switches on 
Q2 which operates the relay for a 
period dependingon C2 and R6 (set 
for 1 minute). 

The only wayto disable the alarm 
is to operate the external switch (a 

IGNITION 
O O 

INTERIOR 
LAMP 

DOORISWITCH 

magnetic switch was used in the 
prototype). This causes the NAND 
latch around ICI c and IC1 d to set, 
putting an earth on D4 which will 
reset the monostable. The car can 
now be entered without fear of sett - 

NOTE: 
IC1 = 4093 
01 = BC107 
02 = 2N2907 
D13 = 1N4148 
D5,8 = 1N4001 
ZD1 = 15V ZENER 

ing the alarm off as the NAND latch 
will only reset when the ignition is 

turned on again. The circuit is pro- 
tected against transients by D7, C3 
and ZD1 and consumes about20µA, 
when on standby. 
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'A' Weighting Filter. 

B. Porter 
Kings Lynn 

The 'A' weighting is used to com- 
pensate for the unevenness in the 
average human hearing Human 
beings are, for the most part, much 
more sensitive to middle range fre- 
quencies than to either extremely 
low or extremely high frequencies. 

This circuit will match the official 
'A' -weighting curve very closely 
indeed and can be used in conjunc- 
tion with an audio millivoltmeter to 
give an indication of the apparent 
loudness of a signal. 

The resistor values given are for 
1% types but if accuracy is not too 

R1 R2 R3 
151,8 15k8 151,8 

/T777 
1200p 

R4 C3 C4 C5 
1k0 22n 22n 10n 

NOTE: 
IC1,2 = LF351 or similar 

important you can use 5% types and 
select the nearest available value. If 
you do use 1% types you may find it 
necessary to do a little substitution. 
A 15k and an 820R in series will 
prove an acceptable substitute for 
the 15 k8, an 82 k and a 1 M2 in 

parallel can be used instead of the 
76k8, and a 330k and a 4M7 in 
parallel can be substituted for the 
309k. A47p capacitor and a4p7 in 
parallel will prove a sufficiently 
close approximation to the 51 p 
specified. 

Ultra Low Cost 
Light -Pen 
G. Parker 
London 

This light -pen is intended for use 
with a ZX Spectrum and is the 
cheapest, simplest design you're 
ever likely to find: it does not even 
need an edge connector. 

The unit (which can easily be 
housed inside an opaque biro case) 
is connected to the EAR socket and 
the +9V line. The latter can be 
obtained by either soldering a wire 
to the 9V socket inside the com- 
puter or adding an extra socket and 
plug to the power supply line. 

The advantage of using the EAR 
socket is, aside from cutting out the 
expense of an edge -connector, that 
no address decoding or data isolat- 
ing is needed. You can put pulses on 
the Ear socket and unless the com- 
puter is performing that particular 
IN command it will ignore them 
with no damage to the circuitry. 

To see what state the pen is in, an 
IN84 command should be used. 

Photo -transistor Q1 is a BC109, 
the top of which has been cut off 
with a pair of stout scissors. It has a 
high dark impedanceand in the dark 
transistor switch Q2 will be off and 
when PB1 is pushed no current will 
flow. In the light, the transistor Q2 
will switch on, allowing a positive 
voltage to flow through PB1. The 

NOTE: 
Q1 = BC109 with top cut oft 
Q2 = BC 109 

EAR 
SOCKET 

+9V OUTPUT 
OF ZX POWER 

.SUPPLY 

3.5mm 
JACK 
PLUG 

CENTRE 
CONNECTOR 

amount of light required for switch - 
on can be adjusted by RV1 to suit 
different colours on the screen. 

Casio fx 180 P 
Resistor Decoder 
R. Hutchison 
West Kilbride 
This program is designed to convert 
resistor colour codes to their correct 
numerical value. It works with both 
four and five band resistors, and, 
although designed for use with the 
fx-180 P, should be easily adaptable 
to suit most other programmable 
calculators. 

The program listing is as shown in 
Table 1. In order to make the best 
use of this system, part of the 
keyboard has to be colour coded. 
The easiest way to do this is to make 
a colour template to fit around the 
0 - 9,.\/, and +/- keys. This is really 
quite straightforward if drawn out 
on 1 mm squared paper. Once you 
have got the template to fit correc- 

tly, it is a good idea to sandwich it 
between two layers of clear Fablon. 
The colour coding for the template 
is given in table 2. A 2mm wide 
coloured band around each key is 

very effective. 
Use of the system is as follows. 

Firstly load the program into the 
machine, then fit the template. 
Enter the colours of the first two (or 
three) bands; press RUN: enter the 
colours of the third (or fourth) band; 
press RUN. The calculator will now 
display the value of the resistor in 
engineering notation, i.e. 103 (10; 
10 (Mn); etc. 
Examples: 
green -blue -red -yellow: display 
shows 5.62°6, i.e. 5.62 Mn. 
yellow -violet -gold: display shows 
4.700, i.e. 4.7n. 
Note that it is necessary to press 
both gold or silver coloured keys 
when a gold or silver band is 
encountered. 

ENG 
ENT47 
X 

1 

EXP 
ENT3 

INV RTN. 

Table 1. Program Listing 

Key 
o 
1 

2 
3 
4 
5 

6 
7 

8 
9 
+1- 

Colour 
Black 
Brown/Gold 
Red/Silver 
Orange 
Yellow 
Green 
Blue 
Violet 
Grey 
White 
Gold/Silver 

Note that the y key is included in the 
template even though it is not used in 
this program. 

Table 2. Template Colouring ETI 
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1 
CHOOSE CRIMSON. THE 
NAME THAT MEANS QUALITY AMPLIFICATION 

Before buying elsewhere check out the features of CRIMSON quality:- 

ALL OUR MODULES:- 
superior p.c.b., component identification, solder resist. 
non -potted so non -disposable if damaged. 
metal film resistors. 
negligible noise and distortions. 

OUR BIPOLAR POWER AMP MODULES:- 
fuseless electronic shut -down with re -set facility.'` 
reverse polarity protection. 
high output current capability (>25 Amps on CE1704). 
18 transistors, 7 diodes. 

OUR MOSFET POWER MODULES:- (FE908, FE1704) 
reponse down to d.c. 
j-fet inputs. 
common source output for highest efficiency. 

OUR CPR2 PREAMPLIFIER 
ultmate sound quality. 
42 semiconductors and perfect symmetry topology. 
anti -thump circuitry. 
selected passive components. 

NEW PRODUCT: FET3 POWER MODULE 
UP TO 450W. 900W BRIDGED MODE. 
100V R.M.S. BRIDGE. £74.50 

Examples from our range of built, tested and 
guaranteed modules. 

Price Inc. 
Module Power/Load VAT & Delivery 
CE608 60W/8R £21.00 
CE1004 100W/4R £24.50 
CE1008 100W/8R £27.50 

170W/4R £35.00 
CE1708 170W/8R £35,00 

£52.00 FE 908704 

FE11 7070 4 240W/4R £52.00 
CE3004 300W/4R £49.00 
B01 BRIDGER £8.20 
CPR2 PREAMP £47.95 

e 

Write or phone for details:- or contact our agents:-CE1704 
CRIMSON ELEKTRIK STOKE, BRADLEY -MARSHALL, 
Phoenix Works, 500 King St., 325 E aware Road, London 
Longton, and (especially for demonstrations):- 
Stoke-on-Trent ST2 1EZ. WILMSLOW AUDIO, 
Tel: 0782 330520 35-39 Church St., Wilmslow, Cheshire. 

Interak 
AMETAL 

Z80A COMPUTER. 
Colleges, Universities, Individuals: Build your 
own modular Z80A-based metal 19" rack 
and card Interak computer. Uses commonly 
available chips - not a single ULA in sight 
(and proud of it). If you can get your own parts 
(but we can supply if you can't) all you need 
from us are the bare p.c.b.s and the manuals. 

Interak l's greatest 
o b& 

e 

asset - space for 
expansion. 1p 

&g 
II 

®cs 

®t. o 

o (Up to 8 more cards 
L 4W" x 8" each) -... 

(P.c.b.s range in price from £10.95 to £17.75 
=o> r 

+ VAT; manuals £1 - £5.) 
The Interaktion User Group has 14K BASIC, 
Assembler, Fig Forth, Disassembler, Debug, 
Chess and a Book Library, Newsletters etc. 
No fears about this one going obsolete - 
now in its fifth successful year! Send us your 
name and address with a 21 pstampandwe'll 
send you 40 pages of details (forget the 
stamp if you can't afford it!) You've already 
got a plastic computer for playing games, 
now build a metal one to do some real work: 
Interak, Interak, Interak! 

Greenbank 
Greenbank Electronics (Dept T12E), 92 Chester Road, 

New Ferry, Wirral, Merseyside L62 5AG 
Telephone: 051-645 3391 

FREE CAREER BOOKLET 
Train for success, for a 
better job, better pay 

Enjoy all the advantages of an ICS 
Diploma Course, training you ready for a 
new, higher paid, more exciting career. 

Learn in your own home, in your own 
time, at your own pace, through ICS home 
study, used by over 8 million already! 

Look at the wide range of opportunities 
awaiting you. Whatever your interest or 
skill, there's an ICS Diploma Course 
there for you to use. 

Send for your FREE CAREER BOOKLET 
today-at no cost or obligation at all. 

TICK THE FREE BOOKLET YOU WANT 
AND POST TODAY 

ELECTRONICS 
ENGINEERING 

TV & AUDIO D 
SERVICING 

ELECTRICAL RUNNING YOUR 
ENGINEERING OWN BUSINESS 

Name 

1 Address 

I DEPT EBSC4 
ICS School of Electronics® 
160 Stewarts Road 01 622 9911 

`Owsion Nauonai London SW8 4UJ lall hors 
FOuCdtbOn CorOoratiOn J 
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ELECTRONIC SIREN 
KIT TOP QUALITY ... TOP SERVICE 

BOTTOM PRICES! 
MICROPROCESSOR 

TIMER KIT 

Produces an extremely loud piercing swept 
frequency tone from a 9-15V supply. Enable 
input for easy connection to alarm circuits. 
Includes 5in. Horn Speaker. 

£7.90 

Mini Siren 
As above, but with a small speaker (instead 
of horn speaker) for internal use. £4.30 

SECURITY PRODUCTS 

Protect your home 
and property and 
save by building 
your own burglar 
alarm system. 

Stair Mat 23 x 7 in 1950 1201 
Floor Mat 29 x 16 in (950 125) 
Tamper -proof connecting block 
1950 1101 
Door/Window Contacts. Flush 
mounting, 4 wire, Magnet/switch 
Per Pair. 1950 1401 
Window Tape 0.5" wide. 50m. 
(950 1451 
Window Tape Terminations 
Per pair. 1950 1501 
Key -operated Switch. 1 5A /250V 
SPST Heavy chrome metal. 
1350 1281 
Passive Infra -Red Detector 
Detects intruder's body heat. Range 
10 metres. 12V DC, n/o & n/c contact. 
Size: 4 x 2 x 2 ins. 1950 1351 £45.00 
Alarm Control Unit. 4 input circuits, 2 - 
instant and 2 -delayed. Adjustable entry, 
exit and alarm times. Built and tested. Full 
instructions supplied. Size: 180 e 130 x 
30mm. Supply: 12V DC. 
1950 1601 £26.00 
Ultrasonic Burglar Alarm. Self-contained 
mains or battery powered unit complete 
with horn and AC adaptor. 

£45.00 + pep £2.20 

8W Horn Speaker. 5.5 ins. 8 ohm. Ideal 
for sirens, etc. 2.5m lead and 3.5mm jack 
plug. 14031481 £6.15 

£1.70 
£2.60 

£1.05 

£2.50 

£0.36 

IR GARAGE DOOR 
CONTROLLER KIT 

For controlling motorised garage doors 
and switching 
garage and drive 
lights on/off up to 
a range of 40 ft. )\ 
Lots of ,appli- 
cations like 
controlling lights 
and TVs, 
etc, in the home. Ideal for aged or dis- 
abled persons, this coded kit comprises of 
a mains -powered infra -red receiver with a 

normally open relay output plus two 
latched transistor outputs, battery - 

powered transmitter and opto -isolated 
solid state mains switch. 

XK 103 
XK105 Extra transmitters £10.50 

PANTEC KITS 

PN2 
PN3 
PN5 
PN6 
PN7 
PN8 
PN11 
PN 13 

PN14 

FM Micro Transmitter £7.50 
Stabilised Power Supply £13.70 
2 x 10w Stereo Amplifier £14.50 
2 x 40w Stereo Amplifier £24.95 
Pushbutton Stereo Preamp £12.80 
Tone & Volume Control £13.60 
3w FM Transmitter £11.95 
Single Channel FM 
Transmitter £9.80 
Receiver for above £15.50 

For FREE CATALOGUE send 9" x 6" SAE - contains full list of stock 
range all at very competitive prices. Cash with order (except account 
customers). Access or Barclaycard telephone orders welcome. Add 
65p p&p + 15% VAT to all UK orders. Overseas customers add £2.50 
p&p Europe, £6.00 elsewhere. Giro No. 529314002. Goods by return 
subject to availability. Shop open 9am-5pm (Mon -Fri). 10am-4pm 
Sat). ALL PRICES EXCLUDE VAT © 
CHRISTMAS P _ v _rt r£1! 

BEGINNERS' 
com 

ContPROdEIeCss 
breadboard, 

ponents and 
fesecknatingtel 

instrnic pro 

electronic 
pro- 

jects, 

burglar alarm, 
to build lock, 
light, Itch, electronic 

light operated siren. Requires 
9V P50 

o erated sw 
£12. 

battertouchy. battery 

ESENTS GALORE 

3 -NOTE DOOR CHIME Based on SAB0600 IC the kit includes all crid omponents, 
loudspeaker, 

PCB, pre- 
stru 

box 195 x 71 x 35mml and full in- ctions Requires a 9V battery and pushswitch. IDEAL PROJECT 
FOR BE- 

GINNERS. Order asXK102 
£5.50 

/ ///. /rz/r/.////// 
DIGITAL MULTIMETER 

19 ranges including dc current to 
10A, resistance to 20M, ac E3 dc 
volts and npn/pnp transistor gain. 

Full overload protection. Comes 
with test leads, battery and 

case. Size: 175 x 93 x 42mm 
1405 2041 £32.00 

20kV MULTI MET 19 ranges 
¡ 

ER 
10A dc Resistance 

udi 
10M Res¡stance to 
/kV. Batte dc 

volts to 
and y checker 

u¡ty buz- zer. Size: 135 x 89 e 40mrrl. 
£405 1041 

£11.75 

STOCKING FI LLERS All full spec. branded devices. 

PACK (1) 650 Resistors 47 ohm to 10Mohrn - 10 per value £4.00 \i 
PACK (21'40 x 16V Electrolytic Capacitors 10NF to 10001aF £3.25 
PACK 13) 60 Polyester Capacitors 0.01 to 1pF/250V - 5 per value £5.55 
PACK (4) 45 Sub -miniature Presets 100 ohm to 1 Mohm - 5 per value £2.90 
PACK (5) 30 Low Profile IC Sockets 8, 14, and 16 pin - 10 of each £2.40 
PACK (6) 25 Red LEDs (5mm dia.) £1.50 

These kits are designed to enable infra- 
red remote control to be incorporated into 
virtually any application from switching 
car locks or alarms to controlling Hi-Fi or 
TV. The application will determine the 
interface circuitry between the receiver 
and the controlled device. General in- 
structions and applications are supplied. 
The kits are coded and provide a high 
degree of security and noise immunity. 
MK 18 Transmitter Kit - for use with 
MK11/MK12 receivers. Requires PP3 bat- 
tery. Size: 8 x 2 x 13cros. Range approx. 
60 ft. £6.80 
Keyboardsfor MK18 
MK9 4 -way for use with MK 12 £1.90 
MK10 16 -way for use with MK12 £5.40 
MK13 11 -way for use with MK 11 £4.35 
MK11 Receiver Kit - mains powered. 
Provides 10 latched plus 3 analogue out- 
puts ideal for controlling audio amplifiers, 
TV or lighting where control of light 
brightness is required. £13.50 
MK14 AC Power Controller Kit - for 
(phase) controlling AC loads from MK 11 

analogue outputs, eg lamp dimming. 
£5.20 

MK19 Stereo Amplifier Controller Kit - 
for remote control of bass, treble and 
volume (or balance) by MKII. Includes a one of 
10 decoder remote channel or input selection. 
May be connected between the pre -amp and 
power amp of almost any audio system. 

£10.70 

MK12 Receiver Kit - mains powered 
with 16 latched or momentary outputs. 
Latched version is for applications re- 
quiring one output on at a time, eg TV 
channel selection. Momentary type gives 
an output only during transmission. Lines 
may be latched as required. 
Size: 9 x 4 x 2cms. £13.50 

MK 15 Dual Latched Solid State Relay - 
for switching mains loads such as lamps, 
TVs, etc, from the outputs of the MK 12 
(momentary). 15 items may by switched 
independently using 8 MK 15s. Triacs (not 
supplied) switch at mains zero to. reduce 
interference. £4.50 

ELECTRONICS 
11-13 Boston Road 

London W7 3SJ 
ORDERS ENQUIRIES 

01-567 8910 01-579 9794 

01-579 2842 TECHNICAL AFTER 3pm 

Designed to con- 
trol 4 outputs 
independently 
switching on and 
off at preset times 
over a 7 -day - ------ - 

cycle. LED dis- 
play of time and day, easily programmed 
via 20 -way keyboard. Ideal for central 
heating control (including different 
switching times for weekends). Battery 
back-up circuit. Includes box. 
18 time settings. 

CT6000K £39.00 

XK114. Relay Kit for CT6000 
includes PCB, connectors and 
one relay. Will accept up to 4 
relays. 3A/240V c/o contacts 

701 115 Additional Relays 

ELECTRONIC LOCK KIT 
With hundreds of uses indoors, garages, 
car anti -theft devices, electronic equip- 
ment, etc. Only the correct easily 
changed four -digit code will open it! Re- 
quires a 5-15V DC supply. Output 
750mA. Fits into standard electrical wall 
box. 
Complete kit (except front panel) 
XK101 £11.50 
Electric Lock Mechanism for use with 
existing door locks and the above kit. 
(Requires relay.) 12V AC/DC coil. 
1701 1501 £14.95 

HOME LIGHTING KITS 
These kits are 
designed to 
replace a stan- 
dard wall switch 
to control up to 
300w of lighting 

TDR300K Remote Controlled' 
Light Dimmer £14.95 

MK6 Transmitter for 
above 

TD300K Touch Dimmer 

TS300K Touch Switch 

TDEIK 2 -way extension 
for above kits 

LD300K Rotary controlled 
Light Dimmer 

£4.50 

£7.75 

£7.75 

DISCO LIGHTING KITS 

DL1000K - This value -for -money 4 -way 
chaser features bi-directional sequence 
and dimming. 1kW per channel. £15.95 
DLZ1000K - A lower cost uni -directional 
version of the above. Zero switching to 
reduce interference. £8.95 
Optional opto input allowing audio 'beat"/ 
light response IDLA/11 70p 
DL3000K - 3 -channel sound to light kit 
features zero voltage switching, auto- 
matic level control and built-in micro- 
phone. 1kW per channel. £12.95 

OTHER KITS 

CT1000K Clock/Timer £14.90 
CT1000KB Clock/Timer + Box £17.40 
XK126 DVM/Thermometer £15.50 
MK1 Thermostat £4.60 
MK2 Solid State Relay £2.60 
MK4 Temperature Control £6.50 
MK5 Mains Timer £6.50 
MK6 Infra Red Transmitter £4.50 
MK7 Infra Red Receiver £10.50 
All kits include PCBs, components and 
assembly instructions. 
For further details send S.A.E. 

CLOCK TOWER® 

UXBRIDGE ROAD 

CAR 
PARK 

A_ 

ALING& NORTH 
CIRCULAR ROi 

HANWELL 
LT GARAGE 
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FEATURE 

MIND YOUR 
HEAD! 

How many heads do you have? Are they laminated or solid? 
And how wide are the slits in them? Vivian Capel reveals all 
that you need to know about your tape heads (what else?) 

ile it is easy to understand the mechanical 
aspects of tape recording and the electronic 
ones are quite straightforward, the operation 

of the heads and the various factors affecting them are 
generally less readily understood. In this article, we do 
not intend to go deeply into magnetic theory, but rather 
to explore some of the practical whys and wherefores, so 
that the recorder user will have at least a nodding 
acquaintance with the head and what it does. 

COILS 

Fig. 1 Magnetic recording head showing core, gap and coils. 

Construction 
The construction ofatape head is really quite simple, 

see Fig, 1. In essence it consists of a squared -off ring of 
magnetic material on which is wound one or two coils. 
One end of the ring is rounded and in the centre of this is 
afine vertical slit or gap which is filled with ashim of non- 
magnetic material. 

In the case of a stereo head there are two ring -cores 
and sets of coils, one stacked above the other, separated 
by a magnetic shield to reduce cross -talk between 
them. 

When a current is passed through the coils a 
magnetic field is set up through the core and across the 
gap; the two sides of the gap form the poles of an elec- 
tromagnet, one north and the other south, depending on 
the direction of the current through the coils. 

Most of the magnetic field passes through the gap via 
the shortest path, that is from one gap face to the other, 
but not all. There is also an external field which forms a 

roughly hemi-cylindrical pattern around the outside of 
the gap. It is through this external field that the tape 
passes. 

As the tape travels across the gap it is magnetized in 
sympathy with the signal currents through the coils, and 
thus a series of magnetic zones are created along the 
tape track. The height of these (which is the width of the 
track) is the same as the height of the gap and so is fixed, 
but the width along the tape depends on the frequency 

recorded: high frequencies produce narrow zones while 
low frequencies give rise to wide ones. 

During playback, the magnetized zones passing back 
over the gap induce varying fluxes in the core which in 
turn generate corresponding EM Fs in the coil windings; 
the recording process is the reverse, approximately. 

Two Heads? 
Obviously, the same head that made the recording 

can serve to play it back, and in the majority of recorders 
this is the practice. It would in fact seem that this was an 
ideal arrangement, as there thus can be no alignment or 
azimuth differences with the same head gap doing both 
jobs. Yet we find that in the more expensive machines 
two heads are provided (in addition to the erase head) 
one for record and the other for playback. Where space 
is limited as it is in the audio cassette recorder, the two 
heads may be mounted side -by -side in the same casing, 
If one head seems to do the job well enough in most 
machines, why go to the trouble of having two? 
Suspicious -minded individuals may wonder if this is just 
a ploy to hike the price and sell the goods, rather like 
those early" 10 -transistor' radios that had three of them 
soldered to the printboard doing nothing 

In this case, there are several advantages in having 
separate record and playback heads. Firstly it makes AB 
monitoring possible, whereby you can switch from the 
source to the playback head whilst actually recording, 
and compare; any deficiencies in the recording can be 
immediately detected. However, some machines have 
separate heads but do not give the AB monitoring 
facility, so there must be other reasons. 

To appreciate the playback head, we need to take a 

closer look at it, and in particular, its gap. We have 
already mentioned that high recorded frequencies are 
represented by narrow magnetic zones. To read them 
accurately, we need a narrow gap that is less than half -a - 
wavelength of the highest recorded frequency wide. 

To see why this is so, imagine a complete cycle of a 
high frequency recorded on the tape; it has two sections, 
the positive half cycle and the negative, which are rep- 
resented by corresponding north and south pole regions 
along the tape. If the playback gap is a whole wavelength 
wide, as in Fig, 2a, both sections appear across the gap at 
the same time and the flux cancels, giving no output The 
gap width then, is one of the main limiting factors to the 
highest frenquencies that can be replayed. 

When the gap width equals half a wavelength, output 
is at maximum, Fig, 2b. We can then calculate the 
theoretical upper limit fora particular gap width, oralter-è 
natively specify a maximum width to obtain a given 
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Fig. 2 When the playback gap is equal to a whole recorded 
wavelength, the fields of opposite half -cycles cancel and pro- 
duce zero output (a). When the gap is equal to half a wavelength 
(b), output is at maximum. 

upper limit The standard compact cassette tape 
speed is 17/8 inches per second, or 47,500 microns per 
second. Dividing that by any particular frequency will 
give its recorded wavelength in microns. Sofor20 kHz, 
the wavelength on tape is 2.4 microns. Half of this is 1.2 
microns which is therefore the maximum width for a gap 
which would be required to record up to 20 kHz 

Actually there are various losses which take place 
that affect the high frequencies more than the low. 
These cause a fall -off from around 4 kHz, but electronic 
equalization can boost the signal above that point so 
that a resonably level response is achieved toward the 
theoretical maximum. Boosting beyond the limit set by 
the gap width is useless because cancellation occurs and 
boosting nothing produces nothing- except noise. 

A Wide Gap 
One might, therefore, assume that a narrow gap in 

the region of 1.2 microns is necessary to obtain a good 
HF response from the record head too. Some surprise 
may be caused by the discovery that dedicated record - 
head gaps are much wider, up to 10 microns in many 
cases. According to our above calculations, for a10 mic- 
ron gap the half -wavelength frequency is a mere 
2.4 kHz How does it manage to record wavelengths 
many times shorter than its width, and why is the gap 
made so wide? 

Fig. 3a shows the goings on at the head, but an anal- 
ogy might help us to see how it is done. Supposing a long 
strip of material is required to be painted in alternate 
inch -wide black -and -white stripes. It is moved past a 
machine which has two spray guns filled respectively 
with quick -dry black and white paint, at a speed of one 
inch in two seconds. The machine fires the spray guns 
through a mask with an inch -wide slot alternative ly every 
two seconds. Thus one stripe is just beyond the mask as 
the next one is sprayed. 

Could half -inch stripes be obtained? Yes, by simply 
operating the guns every second. The first stripe is an 
inch wide, but it has only travelled halfway across the 
mask before the next one is sprayed. So it overlaps the 
first, and in the same way the third overlaps the second. 
The result is a series of half -inch stripes. Even narrower 
ones could be obtained byfiringthe guns more frequen- 
tly, yet with the same 1 -inch mask. 

In the recording head, for frequencies having a shor- 
ter wavelength than the gap, the flux partially erases 
what has gone before, leaving only that which has passed 
beyond the range of the gap; the trailing edge of the gap 
effectively' writes' the recording. 

Actually, the audio signal is superimposed on a steady 
high -frequency bias signal which carries it over the non- 
linear low-level portions of the magnetizing curve. The 
bias signal magnetizes the tape but is almost completely 
self -erased by succeeding half -cycles, leaving the 
superimposed audio. The bias frequency ideally should 
be has high as possible to avoid intermodulation distor- 

tion with the high audio frequencies, but this raises pro- 
blems in the head as we shall see later. 

Why A Larger Gap? 
As we have seen earlier, the external field from the 

record head gap extends in an approximately hemi- 
cylindrical configuration around it The presence of the 
tape, being a magnetic material, modifies this some- 
what However, the distance that the field extends from 
the gap is proportional to the width of the gap, being 
roughly half that of the gap width. 

With a narrow gap, there is only a small external field, 
hence a shallow penetration of the magnetic coating on 
the tape, Fig. 3 b. On the other hand, a wide gap, Fig. 3c, 
produces a more extensive field and deeper penetra- 
tion. Deeper penetration in turn means more of the coat- 
ing is utilized and gives a better signal-to-noise ratio and 
a higher magnetic saturation point Hence, by employ- 
ing two heads, the optimum gap can be used for each, a 
narrow one in the playback head to obtain maximum HF 
response, and a wider one for the record head toachieve 
deep penetration and utilization of the tape coating, 

This, incidentally, explains a phenomenon which has 
puzzled some recorder users. Dirty heads prevent 
intimate contact between head -face and tape, and have 
a similar effect to widening the gap. Tapes replayed 
suffer from a loss of high frequencies, and with really 
dirty heads, sound badly muffled. Ifa recording has been 
inadvertently made with a dirty head and subsequently 
played back it might be thought to have been hopelessly 
ruined. Not necessarily so: after cleaning the head and 
re -playing it is often found to be not as bad as feared. 
While the signal level is lower and noise higher than nor- 
mal, the HF response is reasonable, and the recording 
may be passable. 

If then you have gone to a lot of trouble to record a 
computer programme and then find it turns out more 
SIC than BASIC because of a dirty head, try cleaning and 
reloading before giving up! Better still, make sure the 
head is clean beforeheand! 

TAPE BASE 

COATING i 
TAPE BASE 

COATING 

1 

TAPE BASE 

COATING 
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Fig. 3 A wide gap in a recording head can record short wave- 
length signals by overlapping and partially erasing the previous 
half -cycles. External gap from the field is roughly hemi- 
cylindrical (semi -circular when viewed from the top) and the 
depth of the field in the tape is roughly half the gap width (the 
gap is the diameter of the circle and the depth the radius) A 
narrower gap (b) leads to a smaller depth than a wider gap 
(c). 

Perpendicular Or Horizontal? 
When recording medium to low frequencies, the 

recorded wavelength is long in comparison with the field 
depth and the resulting internal field produced in the 
tape -coating is mainly longitudinal, that is, it lies along 
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Fig. 4 Conventional recording heads produce longitudinal 
magnetic zones in the tape coating, with NS, SN, NS polarity, (a). 
Perpendicular recording in which the tape passes between the 
recording poles gives a greater packing density, and N, S, N, S 
adjacent pole polarity. 

the tape in the direction of travel, Fig. 4a Onlyatthe ends 
of each zone does the flux have a vertical component 
and become perpendicular to the tape surface. 

To achieve a strong field in the longitudinal direction, 
the active magnetic particles in the coating are not of ran- 
dom shape like gravel chips, but acicular (needle - 
shaped). When the coating is applied during 
manufacture, it is passed through a powerful magnetic 
field before it dries to align all or most of the needles 
along the length of the tape. 

At present, much research is being conducted in 
various fields to pack as much information as possible in 
the smallest space. Video and digital audio systems 
demand high information packing densities so stim- 
ulating the search. Attention has turned to making the 
recording field principally perpendicular, Fig. 4 b. J ust as 
you can get more people in a high-rise block of flats than 
in bungalows of the same ground area, more information 
could be stored by perpendicular fields. 

This would mean orientating the needle particles so 
that they would all be standing on end. Though not 
impossible it would pose problems for the tape makers. 
The recording field would be applied by passing it 
through rather than across the tape, which would mean 
the tape travelling through the gap. One way of doing 
this would be to construct a head having a very fine 
magnetic pole -piece surrounded by non-magnetic 
material, with a permalloy plate behind the tape to com- 
plete the magnetic circuit 

The magnetic zones thus created would alternate 
NSNS and resemble a collection of bar magnets arrayed 
side by side with opposite poles adjacent This is much 
less prone to self de -magnetization than the present 
system whereby the zones NSSNNS are equivalent to 
bar magnets assembled end -to -end with similar poles 
adjacent 

Information packing densities closer than the 
wavelength of visible light are possible, which makes 
feasible many applications that could not be seriously 
considered with the present technology. Linear video 
recordings may be possible, thus eliminating the 
mechanical complexityof rotating head -drums and heli- 
cal scan. 

Bias 
So we may see radical changes in tape -head design in 

the future. But now backtothe present, and in particular, 
tape bias. We have alreadyalluded to H F bias, but why is 
it necessary and what exactly is its effect? 

When any magnetizable material is magnetized, the 
process does not proceed at first in a linear manner, in 
fact the plot of magnetism against magnetizing force is 
quite curved. After this initial non -linearity though, the 
plot straightens and the characteristic becomes linear. 
The effect is similar to the operating curves of valves and 
transistors but with one exception, the magnetic curve 
has a negative component The material can just as well 
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be magnetized in the opposite direction, whereas of 
course you cannot reverse the current through a 
transistor. 

Atypical curve is shown as part of Fig. 5a the negative 
section is identical but opposite to the positive section. 
One point to note is that this is the curve for an (initially) 
unmagnetized piece of tape; if the tape were 
magnetized, the magnetic field would, obviously, not be 
zero when the magnetizing force was zero, and we'd 
have a completely different curve; this sort of situation is 
dealt with in detail by text -books on electricity and 
magnetism. 

If we applied a signal to the recording head in the 
form of sine wave, the resulting magnetization (and 
hence the resulting signal on replay) would be grossly 
distorted, due to the non-linear central portion of the 
characteristic, Fig. 5a. The simplest solution istoappplya 
DC bias current to the record head in addition totheAC 
signal, so that the AC signal sits entirely with the 
relatively linear section of the curve, as shown in Fig. 
5 b. 

This works well enough in practice, but it is wasteful 
of the tape's recording potential. With the negative por- 
tion unused, the maximum recordable signal is less than 

TAPE 
CHARACTERISTIC 

CURVE 

(al 

COERCIVE FORCE 

(cl 

7\J 
RESULTANT 
RECORDED 
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Fig. 5 Initial magnetizing characteristic of recording tape. (a) A 
sine wave signal recording over the curved lower portions of 
negative and positive characteristic, resulting in distortion and 
low volume. (b) DC bias lifts the operating point to the middle of 
upper striaght portion giving linear output, but limited 
amplitude. (c) AC high -frequency bias bridges the curved non- 
linear portions so presenting the superimposed audio to both 
straight sections. The result is a linear, large amplitude. 
recorded signal. 
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half what it could be if both portions were used and the 
signal-to-noise ratio is also less than half what it would. 
be. For this reason, DC bias is used only on cheap 
cassette recorders. 

AC bias is used in all the better and hi-fi recorders, 
and it does make use of the whole magnetisation curve. 
The audio signal is added to a high -frequency (several 
times the maximum audio frequency, and typically 30- 
100 kHz) sine wave, to give the effect shown in Fig. 5c 
(note that this is not amplitude modulation, and Fig, 6 
shows the difference!) 

When this composite signal is applied to the tape, 
distortion occurs where the composite signal traverses 
the non-linear parts of the curve. But the distortion is 
only of the lower portions of the H F bias; the audio which 
is riding on the crest of the bias waves is unaffected. The 
upper and lower portions of the composite wave affect 
the positive and negative parts of the characteristic, pro- 
ducing complementary audio signals. These add to pro- 
duce the final recorded audio signal of large 
amplitude. 

What happens to the bias signal? It has been said that 
it is not recorded because the frequency is too high. 
Well, it is recorded on the tape, otherwise it could have 
no effect on the tape's magnetization curve; the bias fre- 
quency is recorded by the 'paint stripe' effect already 
described for high -frequency audio. 

However, it does not remain on the tape for more 
than a few microseconds. This is due to self -erasure. A 
magnetic field does not have hard and fast boundaries; it 
diminishes rapidly beyond the main field, but it does 
exist outside it Hence the field from the gap extends 
along the tape for a very short distance; so even though 
the tape has passed it; it is still within a quickly 
diminishing field. 

Now this has little or no effect on long wavelengths 
because most of the recorded half -cycle has passed well 
beyond the reach of the field before the next and 
opposite half cycle starts to build up. With very short 
wavelength is not so; the field from the gap at one 
half -cycles extends sufficiently to erase the preceding 
one, and as the tape proceeds away, the diminishing 
field zeros out, until there is nothing left 

We end up with nothingon the tape exceptthe audio 
signal. This effect accounts for another phenomenon. 
Self erasure can also occur with high audio frequencies, 
although to a lesser extent than with the bias. At the high 
signal levels, the stray field is stronger and so erases 
furtheralongthetape, affecting longer wavelengths than 
with low signals. Hence the high frequency response 
taken at 0 VU on the recording level meter is always 
poorer than when taken at a lower level. 

II 
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Fig. 6 The difference between a superimposed signal (a) and a 

modulated one (b). With the superimposed signal, the 
amplitude of the high -frequency component remains unaffec- 
ted, hence it is not modulated. 
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Fig. 7 Relationship between distortion and frequency response 
with a change of bias level. Optimum point for minimum distor- 
tion also produces a drop of 3 dB in the 10 kHz signal level (for 
one brand of C120; tapes vary in amount of distortion and 
HF loss). 

Another associated effect is that too high a bias level 
curtails the audio high -frequency response. This is a 
rather unfortunate effect because there is an optimum 
bias level at which the distortion is at a minimum, and 
going either higher or lower will increase distortion. 
Unfortunately this optimum level for distortion is too 
high for maximum HF response, as self -erasure by the 
bias signal will have begun to make inroads into the 
higher audio frequencies. 

So, bias can be set for either maximum H F response 
or minimum distortion, but the two settings do not coin- 
cide, see Fig, 7. Usually a compromise setting is chosen 
someway between the two. Each make of tape has its 
own bias requirements so a tape that performs well on 
one machine may not give of its best on another which 
has a different bias setting. Understandably, makers 
tend to set the bias for best results on their own make of 
tapes, if they also manufacture tape. If desired, bias can 
be re -set using suitable test equipment, to optimise fora 
particular brand of tape. 

Head Materials 
Various head materials are currently being used by 

the manufacturers and are often specified in their 
brochures. What are the characteristics of these 
materials and which, if any, is the best? 

The standard material used in the majority of 
ordinary cassette recorders and many hi-fi decks is Per- 
malloy which is an alloy of about 78% nickel and iron 
with a small proportion of molybdenum. It accepts a 
high flux density without saturating which means that it 
will take high recording levels without distortion. It also 
has a high permeability, which gives a good flux at the 
tape. 

Unfortunately, the permeability drops as frequency 
increases so that at 10 kHz it is between a fifth and a 

tenth of its value at 1 kHz Hence, the head response 
falls with increasing frequency, with poor results at the 
upper end of the range. As self -erasure and other losses 
affect the high frequencies too, this characteristic is par- 
ticularly unwelcome. 

Another problem is caused by eddy currents. When 
an electrical conductor is situated in a changing 
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magnetic field, currents are induced in it So the flux pro- 
duced by the signal currents in the coil when recording, 
or by the tape during playback, produce currents within 
the core itself, because Permalloy is a good conductor. 
These eddy currents give rise to heat and therefore 
losses; furthermore, they increase as the frequency rises. 
So here is another factor that impairs the high -frequency 
response. In particular, such losses set a limit on the 
highest frequency that can be used for the bias. A high 
bias frequency reduces the possibility of intermodula- 
tion distortion, but this advantage cannot be realised 
with Permalloy heads. 

To reduce eddy currents, Permalloy cores are 
assembled as a stack of laminates, similar to an iron - 
cored transformer. Unfortunately this brings another 
snag,; it is almost impossible to assemble a stack of 
laminates so that the sides are perfectly in line; they may 
appear so to the naked eye, but through a microscope, 
they can be seen to be staggered to varying degrees. This 
matters little around the periphery of the core, but it 
does atthe gap, where, owingto the small size of the gap 
itself, any staggering can increase the effective gap width 
(Fig. 8) which is especially detrimental in the case of the 
playback head where a narrow gap is essential. 

A further drawback with Permalloy is its softness. It 
rates 130-140 on the Vickers hardness scale and wears 
rapidly compared to other materials, in the order of 120 
microns per thousand hours, and 1,000-2,000 hours is 

about the average life before performance deterioration 
dictates a replacement The non-magnetic shim which 
fills the head gap and thus prevents it becoming clogged 
with magnetic material shed from the tape, is chosen to 
have similar rate of wear as the core material. For Per- 
malloy it usually is beryllium copper foil. 

EFFECTIVE 
GAP WIDTH 

Fig. 8 Laminated stack with imperfect alignment Effective gap 
width is increased. With widths of little more than one micron, 
small irregularities matter. 

So as to avoid the various disadvantages of Permalloy, 
sintered -ferrite was developed as a head material. This is 

a combination of various oxides, mainly iron oxide, zinc 
oxide, manganese oxide, and nickel oxide, in fine grain 
form with a ceramic filler and binder. 

At first glance the material seems inferior to Per- 
malloy, it permits about half the maximum flux density, 
and has only around a tenth of its permeability. 
However, the permeability is less dependent on fre- 
quency, being three-quarters at 10 kHz of its 1 kHz 
value. It has a comparatively high electrical resistance 
which means minimal eddy currents, so the H F response 
is well maintained and the bias frequency can be high, 
reducing distortion levels. Absence of eddy currents 
means that the core can be solid instead of laminated, 
making it easier to make an accurate gap. Finally, a major 
advantage is the hardness, which at 400 on the Vickers 
scale, is three times harder than Permalloy. 

There are, however, a number of disadvantages. As 
already noted, the permeability is much lower as is the 

maximum flux density. Also, the material is brittle and 
liable to chip. Tiny air bubbles can sometimes be found 
in it, which could result in cavities in the face when it is 

machined into shape. Residual magnetism tends to be 
higher, requiring a larger coercive force to overcome it 
which can result in a higher noise level. 

These and otherdisadvantages have led to the search 
for a method of improving the characteristics of ferrite, 
and the development of HPF (hot -pressed ferrite). As its 
name implies, this is produced by compressing ferrite at 
high temperature during manufacture, pressures of 
7,000 lb per square inch at 1,400°C being typical. 

The permeability of H PF is not only betterthan ferrite 
but greater even than Permalloy, while the permeability 
consistency with frequency is as good as sintered -ferrite. 
Residual magnetism too is far better, being less than 
ferrite and Permalloy. Maximum flux density though is 

the same as ordinary ferrite which is less than 
Permalloy. 

As regards hardness, HPF scores again being even 
harder than ferrite at 650-700 on the Vickers scale, mak- 
ing it five times harder than Permalloy. To give compar- 
able hardness, the gap filler is usually made of hard glass. 
One manufacturer claims a wear factor of 0.4 micron per 
1,000 hours which is very good indeed. HPF heads are 
also used in video recorders, but they have a much shor- 
ter life there because of the high head -to-tape speed. A 
life of 1,000-2,000 hours is the normal expectation. 

No bubbles can remain in HPF heads so the 
possibility of unexpected cavities is eliminated. Like 
ordinary ferrite it can take a high polish and so ensure 
intimate tape/head contact with minimum drag. 

It might seem that H PF has nearly everything going 
for it but there is a major problem - metal tape. This 
needs a much higher flux density both to record and 
erase, and as we have seen ferrites are inferior to Per- 
malloy in this one respect 

So the search continues for the ideal tape -head 
material and various substances have been tried. One of 
these is Sendust, which has the sensitivity of Permalloy 
and the hardness of ferrite. The snag is low electrical 
resistance though, leading to eddy currents. This has 
been overcome by making it in ribbon form by blasting it 
through rollers when hot, then rapidly cooling. 
Laminates are made from the ribbon, so we are back to 
laminated stacks and their problems of staggered 
gaps. 

However, as the high permeability is most needed 
during recording on metal tape, and as recording -head 
gaps are widerthan playbackones, gap accuracy is less of 
a problem. Laminated Sendust can be used for the 
record -head while a solid HPF head can be used for 
playback 

Constituents 

Permeability. 
1 kHz 

Permalloy 
Ni 
Fe 
Mo 

Ferrite 
MnO 
Fe 0 

3 

Ni0 

HPF 
Mn0 
Fe 
Zr>t003 
NiO 

10 kHz 18000 1200 20000 
Max Flux Density 1500 900 10000 

(gauss) 7000 4000 4000 
Coercive Force 0.02 0.5 0.015 

(oersteds) _5 

Specific Resistance 
(ohm.cm) 

5'10 >100 >100 

Vickers Hardness 135 400 700 

Table 1 Head materials and characteristics. 
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FEATURE 

Azimuth 
Correct positioning of the head or heads is essential. 

Firstly, the height must be such that the tape is in a per- 
fectly straight line across the head assembly. If one head 
is out of line, the tape -guide on the side of the head will 
pull the tape up or down at that point, resulting in 
damage to the tape edge oraweaving motion producing 
regular variations of signal level and HF response. 

Next, the head must be vertical from front -to -back A 
backward lean, for example, results in imperfect contact 
between the top half of the tape and the head, increasing 
the likelihood of drop -outs. 

Finally, the azimuth or side -to -side angle mustalso be 
vertical. Theoretically, the azimuth doesn't matter as 

long as the playback setting is the same as the recording, 
This is obviously the case with single -head machines 
when tapes recorded on the same machine are played 
back However, problems occur when tapes recorded 
on other machines are played back on the faulty 
machine (or tapes recorded on the faulty machine are 
played on others) and also with pre-recorded tapes. 

The reason is that a slanted record head produces 
corresponding slanted magnetic zones on the tape. A 
vertical playback azimuth will bridge across the narrow 
slanted zones, as a slanted head will bridge across verti- 
cal zones (see Fig. 9a). In both cases, the effect is that of 
increasing the head gap width. As it is only the narrow 
zones that are so affected, the result is a loss of short - 
wavelength high frequencies, the loss increasing with 
increasing angle difference. 

This effect is quite well known, but there is another 
which is less commonly appreciated. When a stereo 
head is incorrectly set the two playback gaps are not 
exactly one above the other. The top one will be slightly 
in advance or behind the bottom as the tape runs past, 
hence one channel is delayed. 

The delay is too small to be noticeable as such, but it 
will result in phase -differences in the high and higher 
mid frequencies, which will lead to poor stereo image. 
Also, switching to' mono' and combining the two stereo 
channels into one can lead to a severly curtailed high - 
frequency response - this can happen even when the 
stereo doesn't sound too bad! So, if a recorder gives poor 
stereo image from pre-recorded tapes butagood image 
with tapes recorded on it, then the likely cause is the 
playback head azimuth setting. 

EFFECTIVE 
GAP WIDTH 

t-- 

Ibl 

(a) 

Fig. 9 When azimuth is not vertical, gap bridges across short 
wavelength zones, increasing its effective width and thus losing 
the high frequencies (a). With a stereo head, (b), incorrect 
azimuth produces a delay between channels which can impare 
stereo image by upsetting the phase relationships. Azimuth 
errors shown here are exaggerated for the purpose of 
illustration. 

To conclude, although the heads in your recorder are 

quite simple devices, there is rather more involved than 
you may think We will undoubtedly see further 
developments as times goes on. ETI 

HEflRY'S 
AUDIO ELECTROf1IC5 

UK'S NO.1 FOR ELECTRONICS ALL PRICES INCLUDE VAT 

STEREO RADIO TUNER 

Ready built 
Mw -Lw Stereo FM 

By well known 
Hi-Fi manufacturer 
Approx. 8,/, x 31/2 x 11/2 

With Data £4.95 post 650 

HEXADECIMAL 
KEYPAD 7 
16 button 
(requires IC's) £7.50. 

? ;l>9 
poet per 1 

or 2 50p 

CASSETTE 
MECHANISMS 
Fitted counter. Motor. Stereo 
record and erase heads. 

Solenoid. etc. Brand new 

available 6V DC or (2V OC 

(state which) £5.95 (UK C/P 65p1 

CHERRY ADD- 
ON KEYPAD 
I B button pad non -encoded 

£5.95 (UK post 50p per 1 to 2) 

THERMAL 
PRINTER 
COMPLETE WITH 
FULL HANDBOOK. ---' 3 ROLLS PAPER 

£49.95 IUK C/P £1.051 

SUITABLE FOR TANGY BBC URIC NASCOM GEMINI 

ACORN DRAGON ETC. ETC. 'interlace unit with leads 

£15 - elate model) Ivour enquiries invited)- 

NICADS/DEACS 
Rechargeable packs 

EVERREADY 84 Volt HEAVY DUTY 

NICAO approx. 1.4' Siam 

with magnetic 
switch £5.95 Post 55p. 

Two for £11.00: Four for £20.00 
post 65p post 35p 

DEALS (UK post 50p) 

24 Volt 225 mAH £3.95 
.6Volt 90mAH £1.25 
3.6 Volt 225 mAH £1.50 

ITT 2020 
CABINET e 

Professional computer case 

with keyboard cutout. 18" x 

155" x 4.5" (front slopes). 
Ideal for single board 
computers like the Nascom or Gemini Multiboard (3 

cards. etc). Very heavy gauge (.25") plastic with 
metal base. Attractive silver grey finish. 
£22.95 (UK post £2.05) 

ASC11 
KEYBOARD 
69805 Compact. 64 key 

* 5 function keys. Hall effect keyboard with 

reprogrammable (2716) ASCII output decoder 

EPROM. Steel key frame tor good rigidity. Negative 

going, strobe. Requires *5 volt *12 volt supplies. 
£24.95 

COMPACT 58 KEY ASCII 
KEYBOARD 
Contactless capacitive high reliability keys. Full 128 

ASCII codes.Sleel key frame for positive rigidity. 
1 mS strobe. single +5 volt supply. Repeat key. control 

and caps. lock. £32.50 IUK C/P £1.00 either model) 

reiTzeiu 

COMPUTER POWER SUPPLIES 
Large range in stock -many at very low prices.' 

RECHARGEABLE BATTERIES 
& CHARGER 
Charger takes any 4'AA'. 

'C' or 'O' cells plus PP3 type. 

With free mains plug £6.50 
(UK C/P 8 ins 65p) 

4 x'AA' (HP7 size) rechargeable cells £3.50. 
(UK C/P 30p( Other sizes in stock 

COMPUTER FANS 
(UK C/P 60p each. £1.00 per pair) 

41/4" 220/230V AC Brand new 

33/," 113/, /115V AC Brand new 

43/, 220/240V AC Ex -units 
4 '; 110/115V AC Ex -units 

£7.50 each 

£8.75 each 
£5.50 each 

£5.00 each 

TV AMPS/ r" 
DISTRIBUTION 

UHF SET BACK 
Ku7007d8 £6.95 
KuHG 14 dB high gain £10.95 
Ku650 7dB for 2 o TV's £8.50 

UHF MAST TMB 3018 (MKD) £18.95 
DISTRIBUTION - VHF/UHF 40 to 860MHZ 

4 way £28.95 6 way £37.95 8 way £42.95 

POCKET RADIATION DETECTORS 
Dosimeter for Gamma and X -Rays. 0-5r (UK Poet 55p) 

£6.95 

MARRIOTT TAPE HEADS 
IUK post 50p per Ito 4) 

Y, TRACK 
XRP836 Low Imp . £3.50 
XRPS18 MedImp. £2.50 
8E811 Erase for above £1.25 
5 TRACK 
FIX RP63 R/P £2.25 
Erase for above £1.25 

CASSETTE HEADS 
Stereo: £2.96 Mono £1.96 
Stereo erne £1.00 

STEREO TUNER/AMPLIFIER 
1000's sold 
4 wave -hand stereo tuner amplifier 
by GEC MW/LW/ s 

SW stereo FM radio ` m " .. 
10 + 10 watt stereo 
amplifier. Inputs for PU 

tape In/out. Supplied as two 
assembled units. -easy to connect. 

se Illustrated £21.95 
IUK C/P C1.50) 

TOROIDAL- TRANSFORMER 
100 wette Isolation 230/240 V AC 

plus 8-0-8V 4A 15-0-15V 9.6458 

30V 0.18A size approx. 4y," dia. a 1 3/," 

(UK C/P 75p) £7.95 

UHF MODULATORS IUKC/P4opi 

Video Input RF outputs cased for computers etc. 

Aztec UM 1233 £3.50 
ITT version £3.50 

MODEM CARDS/COUPLER 
Brand new. Tested, answer and originate 300 BAUD 

uncalled acoustic modem card by famoua 
manufacturer. RS232 input/output, power supply 
/- (2V at 180mA. Requires 2 magnetic earpieces. 2 

switches. 2 LEDs and connectors to complete. Data 

supplied. 
Card only £29.95 
Card and remainder of smell components £33.45 
Telephone Direct Line coupler type LTU II MKIL. 
Suitable for direct coupling PRESTEL adaptors and 

the above acoustic modems. Integral Line select and 

autodlal relays requiring TTL Inputs date supply. 
£14.95 

1200 BAUD receive 75 BAUD send direct coupled 
modem tor PRESTEL. Requires+5V supply with TTL 
Inputs for data. Line select and autodial. LTU 11 

direct coupler required. See above. Data supplied. 
PRESTEL modem card £14.95 

CB/HAM RADIO 
Large range In stock - 
ask for leaflets 

ALL 
PRICES 

INCLUDE 
VAT 

1 I 

ORDER BY POST OR TELEPHONE 

CALL IN AND SEE FOR YOURSELF 

OPEN 6 DAYS A WEEK 1.1111.1> 
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VISIT OR PHONE 

OPEN 6 DAYS 
A WEEK 

ALL STOCKS 
ON DISPLAY 

HEflRYS 
AUDIO ELECTROf1IC5 

EQUIPMENT COMMUNICATIONS COMPUTERS COMPONENTS 

LCD COUNTERS IUK C/P & INS 85p) ib 
THANDAR battery portable 8 digit LCD counters. 
Size 255 x 150 x 50mm. Complete with batteries. 
Optional: Carry case £6.84 AC adaptor £7.99 
TF040 10HZ to 40MHZ. I HZ Res. 49mV sensitivity. £138.00 
TF200 10HZ to 200MHZ. Ippm res. IOmV sensitivity, 
many features. A&B inputs. etc. £189.75 
TP600 600MHZ prescaler (Powered by computer) £51.75 
TP10001000MHZ IIGHZI Prescaler with power supply £74.75 
PFM200A Pocket 20HZ to 200MHZ LEO counter 0.1 HZ res. 

10mV. sensitivity £79.73 
NEW TF600 LED 600 MHZ counter. P.O.A. 

SCOPES 
IUK C/P £6.00 
Or £18.00 Securlcor) 

HITACHI 
2 year warranty 
ALL MODELS 
WITH 2 PROBES 

V212 Dual 20 MHZ 6' CRT £343.85 Ine 
V222 As 212 plus DC onset, etc £431.25 
V203F Dual 20MHZ Sweep delay 

All other models available. £431.25 
HAMEG 
2 years 
warranty Optional 
probes see below "" N++ qte 
HM103 Single track a _:° e,n....a 
10MHZ 6 x 7cm 

display component 
teeter £192.05 
HM 203/5 Dual 20MHZ 8 x l Ocm 

display component tester, etc. etc. £303.80 
HM204-2Dual2OMHZ.sweep £419.75 
delay. ImV. component tester. etc. 

Also HM605 Dual 60MHZ 

CROTECH 
Optional probes 
see below 
3030 Single trace 
15MHZ component 
teeter 91/2cm display £205.65 
3035 Single trace 15MHZ 13cm 

15'`1 display component tester £227.70 
3132 Owl 20MHZ trig to 40MHZ.2mV/div 130mm (5") 
display, algebraical add/sub Reg DC 0/P's 5V AO 

12V. Built -In component comparator £341.56 

LOW COST 
10MHZ 5mV single trace 
75mm CRT general 
purpose £169.00 

THANDAR 
2 year warranty 

SC110A 10MHZ battery 
portable 32 x 26mm display 
with batteries £189.75 

IUK post. etc. £1.501 

OPTIONS Carry case £6.84 
AC adaptor/charger £7.99 Nlcad pack £12.65 

HIGH VOLTAGE 
METER 
Direct meter reading 
LHM80A 0/40KV £32.20 
(UK C/P C1.00) 

AC CLAMPMETER 
0/300A 0/600V AC 0/1K ohm 
Total 9 ranges with carry case and 

lead 

$7300 £35.50 (UK C/P 65p) 

COMPONENTS TOOLS 
ACCESSORIES 
LARGE RANGE IN STOCK 

Tel: 01-7231008 for small or large quantities. 

TRANSISTOR 
TESTER 
Direct PNP/NPN and diodes 
Hte, leakage, etc. General purpose TCl 

(UK C/P 65p) £27.95 

0e. 

DIGITAL MULTIMETERS 
Controls ^m 
sBSPua 

bRutton PB=Push button, 
All feature AC/DC volts, 

DC amps (many with AC 

amps) others. etc. 

(UK C/P 65p1 *WITH CARRY CASE "l 
* KD25C 12 range 0.24 DC 2 Meg ohm(s) £27.95 
Ar KD305 14 range 10A OC 2 Meg ohm(SI £29.80 
ar KD30C 26 range IA AC/DC 20 Meg ohm (R) £35.80 

METEX 350030 range 10A AC/DC 20 Meg 
£39 68 ohm [RI 

* METED 3510.30 range 10A AC/DC. 20 meg ohm. 
plus Hfe tester plus cont. tester (R) £43.70 
6010 28 range 104 AC/DC 20 Meg ohm (PB) £43.50 

* K055C 26 range 10A AC/DC 20 Meg ohm 

(R) £44.50 
* KD615 18 range l0A DC 2 Meg ohm plus H e 

lester (R) £39.95 
7030 As 6010 but 0.1 °ro basic IPB1 £53.95 
NC 5010 31 range l0A AC/OC Cont. buzzer 2 OM 

ohm IR) £49.95 
DM3350 Autorange plus cont. tester 18 range 10A 

AC/DC 2 Meg ohm (R) £49.95 0 M235 Mini autorange plus cont. tester 19 range 
l0A AC/DC (20A Max)? Meg ohm (PB) £69 .95 
3100 Pen type auto ranging AC/DC V 20 Meg ohm 

Buzzer £44.85 
SOAR ME540 Manual/Autoranging plus cont buzzer. 

19 range 10A AC/DC 20 Meg ohm (R) £44.85 

ANALOGUE MULTIMETERS 
mirror scale) (UK C/P 65p) 

C1015 15 range pocket 10K/Volt 
I Meg ohm £8.95 
M200 30 range 20K/Volt 20KHZ 

SPECIALPURCHASE £7.95 
HM102BZ' 22 range 20K/Volt 10A DC 

plus cont. buzzer 10 Meg ohm £14.50 
ETU3000 20 range 30K/V 12A DC. 

12 meg ohm £21.00 
NH58R' 22 range 10K/Volt 6 Meg ohm £12.95 
830A' 26 range 30K/Volt 10AC/OC 10 Meg 

ohm £24.95 
380TR' 23 range bench. 100K/Volt large scale 

10A AC/DC plus HIe teeter 10 Meg ohm £45.00 
AT2100' 31 range de luxe 100K/Volt 10A AC/OC 

100 Meg ohm £34.95 
AT1020' 18 range de luxe 20K/Volt plus Hfe 

tester 5 Meg ohm £22.50 
YN 360TR' 19 range 20K/Volt plus HIe teeter 
1 Meg ohm £15.95 
KRT5001' Range doubler 35 range total 50K/ 
Volt 10A DC 20 Meg ohm £21.95 
ST303TR' 22 range 20K/Volt plus HIe teeter 12A 

DC 1 Meg ohm £21.00 

ELECTRONIC 
INSULATION 
TESTER 
5001/0.100 Meg ohm with 
carry case. leads. etc. 
YF501 £82.50 

(UK C/P 65p) 

LOGIC PROBES 
TTL OTL, etc. 

LP21.5MHZ £24.15 
OP7030MHZ £28.75 
DP71 50MHZ £59.80 
(UK C/P 55p each) 

VARIABLE POWER 
SUPPLIES 
(UK C/P £1.00) 
220 /240V AC Input 
PP241 single meter A/V 

0/30V1amp £37.95 
PP243 3 amp version £59.95 

GENERATORS 
Function and Pulse (UK C/P 65p( 

THANDAR bench mains portable. Size 255 x 150 x 50mm 
Options: Carry case £6.84 
TG101 0.02HZ to 200KHZ function. sine, square, triangle. 
Variable OC offset. TTL 0/P Ext. sweep mode. Variable 600 
ohm 10V pp £120.75 
76102 0.2HZ to 2MHZ !unction. Sine, square. triangle. 

Variable DC offset. TTL 0/P. Ext. sweep mode variable 600 

ohm 0/P. 10V PP £178.25 
TG105 5HZ to 5MHZ pulse. TTL and Sync 0/P. Variable 
50 ohm 0/P. Free run. gated or trig. modes. £120.75 

LCD & LED MULTIMETERS m 
(UK C/P 65p( 
THANDAR BENCH PORTABLES Size 255 x 150 x 

50mm OptIon: Carry case £6.84 
TM355 31/2 digit LEO. 29 ranges. 0.25% basic. 
100mV res. IDA AC/DC. 20M ohm £97.75 
(AC adaptor option £6.951 

TM356 3' digit LCD 29 ranges as TM355. 3000 hour battery 

life (supplied) £109.25 
TM351 31/2 digit LCO. 29 ranges. 0.1% basic. Ranges as above. 
2000 hour battery life. £132.25 

LED COUNTERS EB 
(UK C/P 65p( 
METEOR mains or battery portable 8 digit LEO counters. 

Size 219 x 240 x 98mm. 5mV aenellivity 0.I HZ resolution 

100 5HZ to 100MHZ £109.25 
800 5HZ to 800MHZ A&B Inputs £139.15 
1000 5HZ to 1000MHZ IIGHZI A&B Inputs £189.75 

WOE 
404 

ii,r._ 

0011ons: L! 
6 NICADS £12.19 RFpickup Aerie) £8.91 (AC adaptor included) 

FUNCTION GENERATOR 
(UK C/P 65p( 
JUPITER 500 Function generator 0.I HZ to 500KHZ or better. o 
Sine, square. triangle 0/P to :30 volta. TTL 0/P. OC offset . 
15V variable. Ext AM and sweep lacllltles 220/240V AC 

operated. £126.50 v 
DIGITAL 
CAPACITANCE 
METER (UK C/P 65p( 

0.1 pt to 2000 mfd LCD 8 ranges 

0M6013 £69.50 

PROBE KITS 
In wallets with adaptors, etc. BNC fittings for 
scopes/counters/generators. etc. 

X1 £7.95 X10 £9.50 
X100 £18.40 X1 /X10 Swltchable £11.50 
Demodulator £18.50 
(UK C/P free with other Items or 65p per 1 to 3 kits) . 

DIGITAL THERMOMETER 
Pocket size LCDthermometers complete with 
battery. Accept any type K probe 
(UK C/P 85p) 
TH301 LCD -50' to 750°C I°C 
resolution with thermocouple £88.43 

LEAFLETS available for most Items send SAE 

(Large 25p for latest catalogue) 

rSUPPLIERS OF ELECTRONICS FOR EVERY PURPOSE 
ORDER BY POST OR PHONE 

wsá 

Up to £1000 Instant credit 
Available through Lombard Trinity Finance 

ALL IN AND SEE FOR 

0111clail orders welcome 
(Subject to confirmation) 

ë:00 

GENERATORS 
220/2400 AC 

(UK C/P. etc £1.20) 
AUDIO 
LEADER LAG27 5 band 

sine/square 0/P 0/5V 
RMS Diet 0.05%10HZto1MHZ £106.95 
TE22D 4 range sine/square 0/P 5V RMS 0.5% 

Olet 20HZ to 200KHZ £82.95 
TRIO AG202A 4 band 20HZ to 200KMZ. 10V RMS 

0/P 0.5%diet CR OSC £102.35 

00 

r ' "..0 r i 

RF 
TRIO S640213 range 100KHZ to 30MHZ RF 0.1 V 

RMS Int/ex mod £82.80 
LEADER L8G17 8 band 100KHZ to 150MHZ 196 to 

450 MHZ on Harmonics' RF 0.1V RMS. Int/ex Mod. 

AF 1 KHZ volt 11 MHZ Xtal optional £3.501 £132.25 
TE2OD 6 range low cost version of above up to 

110MHZ (300MHZ Harmonics) £74.95 

TR DIP METER 
1.5 to 200MHZ 6 band 

(UK C/P 65p) 

ALL PRICES 
INCL DE VAT 

301 Edgware Road. London. W2 

Test Equipment. Audio. Communications 01-724 3564 

404 Edgware Road. London. W2 

Computers 01-402 6822 Equipment 01-724 0323 Components 01-7231008 

YOURSELF All mail to Cubegate Ltd. 1st Floor. 406 Edgware Road. London W2 1 ED 

, 
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OMPUTER BARGAINS 
OF 

WAREHOUSE FOR CAALLERR - E THE ALUM'S CAVE 01 COMPUTER AND ELECTRONIC EQUIPMENT 
NARD DISK D/tIVES 

Fully refurbished DIABLO/ORE series 3 2.5 Mb disk drives 
DEC RK05, NOVA, TEXAS compatible. 

Front load. Free stand or rack mount 1530.00 
Exchangeable type (via lid removal) 095.90 
me3029 PSU unit for 2 drives 1135.00 

DIABLO/ERE 44-4000A/8 5+5 ex stock from 1095.99 
1000's of spares for S30, 4000, 3200, HAWK ex stock. 

Plus in house repair, refurbishing service. 
Call for details or quotation. 

IX STOCK INTEGRA D 
OVER 100,000 ITEMS INCLUDING: 

Intel D8085AH-2 £25.00 08271 £65.00 FP1500 Heavy Duty 25 cps daisy wheel 08202 D8257-5 8255 03002 RS232 intertace, bi directional printers, 2732 EPROM SPECIAL fully guaranteed Brand New at £499.00 
450ns £5.75, 350ná £4.00, 300nS £4.5Q CALL FOR MORE DETAILS 

lyf 1991 r . s AVE 

NOT LINE DATA SASE 

DISTEL © 
THE ORIGINAL FREE OF CHARGE dial up data base 
1000's of stock items and one off bargains. 
ON LINE NOW - 300 baud, full duplex CCITT tones, 8 bit 
word. no parity. 7 01-6 9 1888 

HI 

weepurrahotofB AaaL and : L ABLE 
with our range of BRAND NEW professional i (, 
coolirq tans 
ETRI 96XUOI Dim. 92 x 92 x 25 mm. 
Miniature 240 v equipment Ian complete with 
finger guard £9.95. 
GOULD JB-3AR Dim 3" x 3" x 2.5" compact 
very quiet running 240 v operation. NEW £6.9 
BUHLER 69.11.22. 8-16 v OC micro 
miniature reversible fan Uses a brushless 
servo motor for extremelyhigh air flow, 
almost silent runningandguaranteed 10,000 
hr life. Measures only 62 x 62 k 22 mm. 
Current coat £32.00. OUR PRICE ONLY 
£12.95 complete with data. 
MUFFIN -CENTAUR standard 4" x 4" x 1.25" 
fan supplied tested EX EQUIPMENT 240 v at 
£6.25 or 110 vat £4.95 Or BRAND NEW 240v 
at £10.50. 1000's of other fans Ex Stock 

II for r -1 -it: P.f P: i n : II Ins 1.6 

UAL S" DISK DRIVE 
Current, quality, professional product of a 
major computer company, comprising 
2 x 40 track MPI or Shugart FULLY BBC 
COMPATIBLE single sided drives in a 
compact, attractively styled, grey ABS 
structured case with internal switched 
mode PSU. The PSU was intended to drive 
both drives and an intelligent Z80 controller 
with over 70 ic's. The controller has been 
removed leaving ample space and current 
on the +, -5, +12 and -12 supply for all 
your future expansion requirements 
Supplied tested with 90 day guarantee in 
BRAND NEW condition wi h c tale for BBC 
micro. Ex Stock at onlyE2S9 
+ £10.00 carr. Limited Quantity Only 

Cf TFRMIPRINTER 
A massive purchase of these desk top 
printer -terminals enables us to offer you 
these quality 30 cps printers at a SUPER 
LOW PRICE against their original cost of 
over £ 1000. Unit comprises of full OWERTY, 
electronic keyboard and printer mach with 
print face similar to correspondence quality 
typewriter. Variable forms tractor unit 
enables full width - up to 13.5" 120 column 
paper,. upper - lower case, standard RS232 
serial interlace, internal vertical and 
horizontal tab settings, standard ribbon 
adjustable baud ratea, quiet operation plus 
many other features. Supplied complete 
with manual. Guaranteed working 030.00 or 
untested 1115.00, optional floor stand £ 12.50 
Carr & Ins £10.00. 

DATA MODEMS 
Join the communications revolution with our 
range of EX TELECOM data modems. Made to 
most stringent spec and designed to operate 
for 24 hrs per day Units are made to the 
CCITT' tone spec- With RS232 do levels via 
a 25 way 'D' skt. Units are sold in a tested 
and working condition with data. Permission 
may be required for connection to PO lines. 
MODEM 20-1 Compact unit for use with 
MICRONET, PRESTEL or TELECOM GOLD 
etc 2 wire uuect connect 75 baud transmit 
1200 baud receive Data i/o via RS232 'D' 
socket. Guaranteed working with data 149.95 
MODEM 20-2 same as 20.1 but 75 baud 
receive 1200 baud transmit 1130.00 
TRANSDATA 307A 300 baud acoustic 
coupler RS232 i/o £95.00 brand new.C£4.50 
NEW DSL2123 Multi Standard modem 
selectable V21 300-300 bps, V23 75-1200, 
V23 1200-75 full duplex. Or 200-1200 half 
duplex modes. Fut auto answer via modem or 
CPU. LED status indicators. CALL or ANS 
modes Switchebl CCITT or BELL 103 
202. Housed in ABS case size only 2.5" x 85" 
x 9". £286.00 + VAT 
For further data or details on other EX STOCK 
modems contact /ales office. 

Carriage on all modems £10,00 + VAT, 

COMPUTER 'CAB' 
All in one quality computer 
cabinet with integral switched 
mode PSU. Mains filtering, and twin fan cooling. 
Originally made for the famous DEC POPS computer 
system costing thousands of pounds. Made to run 24 
hours per day the PSU is fully screened and will deliver a 
massive +5v DC at 17 amps, +15v DC at 1 amp and -15e 
DC at 5 amps The complete unit is fully enclosed with 
removable top lid, filtering, trip switch, 'Power' and 'Run' 
LEDs mounted on Ali front panel, rear cable entries, etc. 
etc. Units are in good but used condition - supplied for 
240v operation complete with full circuit and tech. man. 
Give your system that professional finish for only 
C49.95 + Carr. Dim. 19" wide 16" deep 10.5" high. 
Useable area 16"w 10 5 h 11 5"d 
Also available LESS PSU, with FANS etc. Internal dim. 
19"w, 16"d. 10.5"h. EI1.95. Carriag!' 6 insurance £9.50. 

SUPER PRINTER SCOOP 
. Safari', RAÉW CSNTRONICS 739-2 

The "Do Everything Printer" at a price that wilt 
NEVER be repeated- Standard CENTRONICS 
parallel interface for direct connection to BBC, 

ORIC, DRAGON etc. Superb print quality with full 
pin addressable graphics and 4 type fonts plus 

HIGH DEFINITION internal PROPORTIONAL SPACED 
MODE for WORD PROCESSOR applications. 80-132 

columns, single sheet, sprocket or roll paper handling,plus 
much more. Available ONLY from DISPLAY ELECTROICS 
at the ridiculous price of MY 1199.99 + VAT Complete with 

full manual etc. Limited quantity -Huey while stocks left. 

C 
1 DRAGON orOCENTRONICS 

c36 cwayepigp£ 
1 2 50 Sr paBre ribbon 

£3.50 each BBC graphics screen dump utility program £8.60. 
Carriage and Ins £ 10.00 + VAT 

iJ 

STILL IN STOCK 

SPECIAL 300 BAUD MODEM OFFER 
Another GIGANTIC purchase of these EX BRITISH TELECOM, BRAND 
NEW or little used 28 data modems allows US to make the FINAL 
REDUCTION, and for YOU to join the exciting world of data 
communications at an UNHEARD OF PRICE OF ONLY £29.95. Made to 
the highest POST OFFICE APPROVED spec at a cost of hundreds of 
pounds each, the 2B has all the standard requirements for data base, 
business or hobby communications. All this and more!! 

300 baud full duplex 
Full remote control 
CCITT tone standards 
Supplied with full data 
Modular construction 
Direct isolated connection 

CALL, ANSWER and AUTO modes 
Standard RS232 serial interlace 
Built in test switching 
240v Mains operation 
1 year full guarantee 
Just 2 wires to comms. line 

Order now - while stocks last. Carriage and Ins. £10.00 

8" 19M8 WINCHESTER DISK DRIVE 
Made in the UK by a subsidiary of the World's largest disk drive manufacturer. 
This BRAND NEW "end of line" unit -offers an outstanding opportunity to add a 
MASSIVE 19 mb of storage to your computer system. Superbly constructed 
on a heavy die cast chassis the DRE 3100 utilises 3 x 8" piattens in a dust 
free cavity. All drive functions are controlled by microprocessor electronics 
using an INTEL 8035 cpu and TTL support logic. Data to the outside world is 
via two comprehensive 8 bit TTL level bi directional data busses with full sfatus 
reporting for ease of interfacing. Many features such as Av. seek time 35 ms, 
512 bytes per sector, +24, -24 and +5 v DC supply, plug in card system, and 
compact size of approx. 19cm H x 21 cm W and 42cm D etc, etc, make this item 
a real snip. 

Units are BRAND NEW and BOXED and sold at a FRACTION of original cost 
- hence unguaranteed. Complete with 150 page manual, circuits and 
applications guide. 

ONLY £225.00 Carriage £ 10.00 
Suitable power supply unit - sold ONLY with drive £39.95. 

PROFESSIONAL KEYBOARD OFFER 
An advantageous purchase of brand new surplus allows a great OWERTY, full travel, 
chassis ke rd offer at fractions of their onginal costs. 
ALPHAM RICJ204/60 full ASCII 60 key, upper, lower + control key, parallel 111 
output plus strobe. Dim 12" x 6" +5 8 -12 DC 1l0í0. 
DEC LA34 Uncoded keyboard with 67 quality, GOLD, normally open switches on 
standard X, Y matrix. Complete with 3 LED indicators 81/0 cable - ideal micro 
conversions etc. pcb DIM 15" x 4.5"134.95 Carriage on keyboards £3.00. 

66% DISCOUNT 
ELECTRONIC 
COMPONENTS 
EQUIPMENT 

Due to our massive bulk purchasing programme which enables us to bring you the best possible 
bargains. we have thousands of I.C.'s. Transistor's, Relays, Cap -s, P.C.B's. Sub -assemblies, 
Switches, etc etc surplus to our requirements. Because we don't have sufficient stocks of any 
one item to include in our ads. We are packing all these items into the BARGAIN PARCEL OFA 
LIFETIME Thousands of components at giveaway prices' Guaranteed to be worth 
at least 3 times what you pay. Unbeatable value° Sold by weight. 
2.5kIs £4.25 + pp £1.25 5kIs £5.90 + £1.80 
1 Okla £10.25 + pp £2.25 20 kls E17.30 + £4.75 

H: PLUS VAT 

1 

mots 

BUDGET RANGE 
VIDEO MONITORS 

At a price YOU can afford, our range of EX 
EQUIPMENT video monitors defy 
competition!! All are for 240v working with 
standard composite video input. Units are 
pre tested and set for up to 80 col use on 
BBC micro. Even where MINOR screen 
burns MAY exist - normal data displays are 
unaffected. 

1000's SOLO TO DATE 
9" HITACHI very compact fully cased. dim. 
21 cm H x 21 cm W x 22cm D. Blackpnd 
white screen Egg 95 

KGM 320-321, high bandwidth input, 
will display up to 132 columns x 25 lines. 
Housed in attractive fully enclosed 
brushed alloy ca e. /W only £32.95 
GREEN screeniE39.95 
24" KGM large screen black & white 
monitor fully enclosed in fight alloy case. 

Idealh l hops, clubs etc. 
Y E 

14" BRAND NEW Novex COLOUR type 
NCI 414 -CL. Many exacting features such 
as RGB TTL and composite video input, 
GREEN TEXT key, internal speaker and 
audio amp. Even finished in BBC micro 
matching ies.Fullyguaranteed 
NY El 

Carriage and ins on ALL videos £10.00 

SEMICONDUCTOR 
'GRAB BAGS' 

Mixed Semis amazing value contents 
include transistors digital, linear, I.C.'s triaca 
diodes, bridge recs., etc etc. All devices 
guaranteed brand new full spec. with manu- 
facturer's markings, fully guaranteed 
50+U0í 100+E919. 
TTL 74 Series A gigantic purchase of an 
"across the board" range of 74 in series 
I.C's enables us to offer 100+ mixed 
"mostly TTL" grab bags at a price which two 
or three chips in the bag would nnormally 
cost to buy. Fully guaranteed all I.C.'s full 
spec. 100+EO.fO 200+E1130 300+119.i1í 

xx í9°0x 

DEC CORNER 
BA11-MB 3.5" Box, PSU, LTC £385,00 
DH11-AD 16 x RS232 DMA 

interface £2100.00 
DLV11 -J 4 x EIA interlace £310.00 
DUP11 Sych. Serial data i/o £850.00 
DZ11-B 8 line RS232 mux board £850.00 
LA38 Decwriter EIA or 20 ma loop £270.00 
LAXX-NW LA180 RS232 serial interface 

and buffer option £130.00 
LAX34-AL LA34 tractor feed £85.00 
MS11-JP Unibus 32 kb Barn £80.00 
MSi 1 -LB Unibus 128 kb Ram £450.00 
MS11-LD Unibus 256 kb Ram £850.00 
MSC4804 Obus (Equiv MSV11-LI 

256 kb £499.00 
PDP11 /05 Cpu, Ram, i/o, etc. £450.00 
PDP11/40 Cpu, 124k MMU £1850.00 
RT11 ver. 38 documentation kit £70.00 
RK05-J 2.5 Mb disk drives £650.00 
KLBJA PDP 8 async i/o £175,00 
MIRE PDP 8 Bootstrap option £75.00 
VT50 VDU and Keyboard - 

current loop £175.00 

1000's of EX STOCK spares for DEC 
PDP8, PDP8A, PDP11 systems & 
peripherals. Call for details. All types of 
Computer equipment and spares wanted 
for PROMPT CASH PAYMENT. 

All prices quoted are for U. Maìnland paid cash with orderin PoundsStitlingPLu$ VAT Minimum ordervalueE2.00, Minimum Credit. 
Card orderE?0.00. Minimum BONA FIDE account orders from Government depts, Schools Universities and established companies £21X Where post and packing not indicated please ADD £ 1.00. + VAT Warehouse open Mon -Fri 9.30- 5.30. Sat. 10.15- 5.30 We reserve the right to change prices and specifications without notice. Trade, Bulk and Export enquiries welcome. 

1-1 rr' i I_ i 1IV I rr 32 Biggin Way, Upper Norwood, London SEI' 3XF 
e'im. 1 1_l i1 I h Lot II! Telephone 01-679 4414 Telex 27924 
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PROJECT 

SPECTRUM 
CENTRONICS 
INTERFACE 
It may seem boring to keep publishing Centronics Interfaces 
althou h we assume that the users of the relevant computers (although willg' » however, theyall use different be quite interested.), 

methods - this one uses a PIO. Design by Mark Purcell. 
One of the main reasons for 
buying a printer is to com- 
plete a word-processing 

system so that decent hard copies 
of files or letters may be made. 
Printers are available with two 
types of interface:RS232 (serial) 
and Centronics (parallel), each of 
which have their advantages and 
disadvantages. For the hobbyist, it 
doesn't really matter which inter- 
face is used as long as the price is 
low. RS232 printers tend to be 
anything from f20 to f40 more 
expensive, and less available, than 
their Centronics equivalents, 
because of the added circuitry 
needed for serial communication, 
and it would therefore seem logi- 
cal to go for a Centronics printer 
when on a low budget 

One of the most popular word 
processing packages available for 
the Spectrum is the excellent 
Tasword Two from Tasman Soft- 
ware. This package has Centronics 
printer -driving software written - 
in. The rest of this article describes 
the design and construction of a 
simple, cheap, Tasword Two com- 
patible Centronics interface for 
the 48K Spectrum. 

Using this interface with your 
home -spun software should not 
be difficult, although the exact 
details will be left up to you. The 
data to the Centronics printer is 
straight ASCII, although some- 
times with the top one, two, or 
even three bits lopped off (par- 
ticularly with daisy -wheel printers 
that are not capable of graphics). 
As the Spectrum uses ASCII to 
represent characters, this makes 
life very easy. Also the hand- 
shaking with Centronics interface 
is very simple: the STROBE line is 
taken low when data to be printed 

D7 D6 D5 D4 D3 D2 01 DO M1 MO MODE 

M1 MO X X 0 0 0 (OUTPUT) 

0 1 (INPUT) 

MODE WORD SIGNIFIES MODE 
0 2 (BIDIRECTIONAL) 

WORD TO BE SET 3 (CONTROL) 

X = UNUSED BIT 

Table 1 Selecting an operating mode; only Port A may be used for mode 2 

operation. 

3b +5VO 
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IC1 
10b A70 
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IORO 
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11b A20 
5 
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4 I IC2c 

6a D00 
7a D1 O 
8a D20 

11a D30 
12a 1740 
10a D50 

9a D6 O 
3a D7 0 

24a MIO 
17a TORDO 

18a RDO 
86 CLKO 

A B 
LINK 1 

(SEE TEXT) 

HOW IT WORKS 

IC1 PIN 7 
IC2 PIN 7 
IC3 PIN 11 

1 

IC1 PIN 14 
IC2 PIN 14 
IC3 PIN 26 

+5V 

I 

6 B/A CE 
4 

5 
PAO 

15 
O BUSY C/D 

DO 
0 

D1 

D2 IC3 
O DO PBO 

P81 

P82 
TO 
PRINTER 

39 28 Q 01 
38 

D 
2 Q D2 

O D3 P83 D6 
3 0174 PB4 D7 

Q D5 PB5 
3 006 3 P86 

3 
TORO Q D7 PB7 

B ROY 
B STB 

2 OSTROBE 
5 

RD 
18 

CLK 

SPARE 

10 . I a ) 
OV 

/7777 9 

Most of the work of the interface is done 
by the PIO, so, without going into the 
intricacies of the workings of the PIO 
itself, and how it ties into the Z80 CPU, 
there is not a great deal we can say! There 
are plenty of books around on the Z80, 
and one we'd suggest if only on the 
grounds of price is called 'A Z-80 
Workshop Manual', by E A Parr, 
published by Bernard Babani (publish- 
ing) Ltd, at £2.75 (ISBN 0 85934 087 
2). 

Fig. la (above) Main circuit diagram; 
b (below) clock reshaping circuit 

R1 
2k2 

+5V 

R2 
470R 

Ib) 

01 
BC1o8C or 
BC182 

OV 
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PROJECT : Spectrum Centronics 

is stable, and the printer takes the 
BUSY line high when it has read 
the data 

Design Details 
The final design is based on the 

Z80A parallel input/output chip. 
Only two other chips, ICI and 2, 
are used in the interface, making it 
cheap and easy to construct 

The PIO has two data ports, A 
and B, and two control registers 
(one for each port). Each port can 
be set to either input or output (or 
a combination of I/O) by program- 
ming its control register (see Table 
1). It was decided to make port A 
input, so that the BUSY signal from 
the printer could be monitored 
(bit PAO), and port B output so 
data could be sent to the printer. 
The PIO generates its own data 
valid, or STROBE, signal. 

Address Decoding 
Table 2 gives the port 

addresses used by Tasword Two, 
and if you are designing your own 
software, you will have to use 
these addresses in your software. 
It can be seen that there are three 
outputs and one input Since we 
are using a Z80A PIO, the STROBE 
signal is automatically generated 
so the data output to port 59 can 
be ignored. Similarly, the control 
words for a Z80A PIO will be dif- 
ferent from any other interface so 
the data output to port 127 should 
also be ignored. 

The DATA should obviously be 
directed to port B on the PIO and 
the BUSY input from port A The 
only bits of the address that vary 
between port addresses are A2 
and A6; hence by directing all 
unwanted output data to port A 
(which is configured in input 
mode) the data will be ignored. 
This is achieved with IC2b and 
IC2c. We also wish to be able to 
program the PIO initially, so A7 is 
used as a control/data select Note 
that A2 is used by Tasword Two so 
the ZX printer should be discon- 
nected when using the interface. 

Figure 1(a) gives the full circuit 
diagram of the interface. With 
Interface 1 connected, the clock 
output from the Spectrum is 
inadequate to drive the PIO direc- 
tly and requires some reshaping. 
Figure 1(b) gives a simple 
waveform -shaping circuit that can 
be used with Interface 1. 

Construction 
A PCB has been designed to 

accommodate the interface, and 
this is shown in Fig, 2. This has 
been designed so as to be fairly 
small, so some care will be 

a aas 
IC2 

f 

WWWWW 
1 

sss s s ss ..... s s a s O S > 

D ! Q 

i3 

Y P'V Y;V YY 9.V V V Vie 'ivy.R Y1 

I844$P? g9 

Fig. 2 PCB overlay and Spectrum edge 
connector details for masochists who 
want to design their own circuit. We 
haven't given full details of the printer 
connector, as these seem to vary; 
however, we hope that just about any 
socket will fit the board! 

required when soldering Another 
point to watch is that many of the 
links pass beneath IC1, and 
whether you use a socket or not, 
you will have to remember to 
insert these links before anything 
is soldered in the IC1 position. 
Components R1,2 and Q2 may be 
used, or the link used instead, as 
required. 

Using the Interface 
Before the interface can be 

used it is necessary to program the 
port control registers of the PIO. 
Port A's control register is selected 
when all eight address lines are 
high - this corresponds to port 
255. From Table 1 the'input' 
mode word is 4 Fh or 79 decimal, 
hence OUT 255,79 will put port A 
into input mode. Similarly port B's 
control resister is selected when 
all address lines except A2 are 
high, or port 251. From Table 1 the 
'output' mode word is 0 Fh or 15 
decimal, hence OUT251,15 will 
put port B into output mode. 

The easiest way to make sure 
that the ports are initialised before 
attempting to dump a file is to 
incorporate the control register 
programming into the Tasword 
Two BASIC; that way it will auto - 

A11 

A9 A10 

LSAK A8 

MCS RFSH 

A4 M1 

A5 -12V 
A8 +12V 

A7 WIT 
RESET -5V 
BUSRO WR 

U m RD 

V IORO 

Y MREO 

VIDEO HALT 

OV III NMI 

IOR GE INT 

A3 D4 

A2 D3 

Al D5 

AO D6 

CLK D2 

ov D1 
oV A DO 

SLOT at SLOT 

+9V 
+5V 

07 

Al2 A13 

A14 A15 

PARTS LIST 
SEMICONDUCTORS 
IC1 
IC2 
IC3 

74LS30 
74LS02 
Z80 PIA 

MISCELLANEOUS 
PCB; Spectrum edge connector; con- 
nectors for Centronics printer. 

ADDITIONAL PARTS FOR USE 
WITH INTERFACE -i 

R1 2k21/4W5°/4 
R2 470R1/4W5% 
Q1 BC108C or BC182 

run on loading and perform the 
necessary initialisation: first load 
Tasword Two and enter BASIC by 
pressing STOP, b and ENTER, EDIT 
line 10 and add OUT255,79; OUT 
251,15: to the beginning of the 
line, then RUN, STOP, t and 
ENTER to save the modified pro- 
gram. Any text file can now be 
printed out by loading the file into 
Tasword (if it is not already there) 
and using the 'print text file' 
option in the menu. 

BUYLINES 
ETI 

There shouldn't be much to cause you 
any problems here; the PCB is available 
through our PCB service, and everything 
else is fairly easy to get hold of. 

A7 A6 A5 M M A2 Al AO PORT NO 
STROBE OUTPUT 0 0 o 59 
DATA OUTPUT 0 1 1 0 123 
BUSY INPUT 0 0 1 1 63 
CONTROL OUTPUT 0 1 127 

Table 2 Ports used by Tasword Two software. 
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GREENWELD - The Pack People!! 
More packs - more in them - more value! 
All our packs contal n brand new, marked full 
spec components at a fraction of the normal 
price and offer constructors the widest 
range of parts at the lowest cost! How do we 
do It? By buying manufacturers end -of -run 
and surplus components. Because we have 
an extremely wide range of top quality parts - too costly to sort hence the packs are 
ideal for schools, groups or clubs. 

NEW PACKS: 
K524 OPTO PACK -a variety of single 
point and seven segment LEDS (incl. dual 
types) of various colours and sizes, opto 
Isolators, numicators, multi digit gas dis- 
charge displays,,ph oto transistors, infra red 
emitters and receivers. 25 assorted £3.95; 
100 £14.95; 250 £35. 
K525 PRESET PACK - Big, Big variety of 
types and sizes-submin, min and std, MP, 
slider, muftitum and cermets are all inclu- 
ded. Wide range of values from 20R to 5M. 
100 assorted £6.75; 1250 £12.95; 1000 £48. 
K526 HEATSINK PACK - Lots of different 
sizes and shapes of heatsink for most diode 
and transistor case styles. A pack of. 25 
assorted including several large finned 
types - total weight over 1kg. £5.50 100 
£19.50. 
K527 HARDWARE PACK -This has a large 
variety of pk and self tapper screwsfrom 2 x 
W up to 8 x 11/4" also washers, some BA, 
metric and Whit screws plus other mis- 
cellaneous brackets, captive nuts and bits 
and pieces.) kg (up to 1000 pieces) £4 3kgf 
£5 10kg £25. 
K526 ELECTROLYTIC PACK - All ready 
cropped for PCB mounting, this pack offers 
excellent value for money. Good range of 
values and voltages from 0.47uF to 1000uF, 
8V to 100v. 100 £3.95; 250 £8.95; 1000 
£32. 
K531 PRECISION RESISTOR PACK - 
High quality, close tolerance R's with an 
extremely varied selection of values mostly 
Y. and ',4w tolerances from 0.1% to 2% - 
Ideal for meters, test gear etc. 250 £3 1000 
£10. 
K532 RELAYS - wide selection of styles 
voltages and contacts. 4V - 240V. 20 for £8; 
100 £25. 

ESTABLISHED FAVOURITES 
517TRANSISTOR PACK -50 assorted full 
spec marked plastic devices PNP NPN RF 
AF. Type numbers include BC114 117 172 
182 183 198 239 251 214 255 320 BF198255 
394 2N3904 etc etc. Retail cost £7+ Special 
low price £275p. 
K823 RESISTOR PACK -1000-yes 1000 
'/4 and 'h watt 5% hi -stab carbon film resis- 
tors with pre -formed leads for PCB moun- 
ting.) Enormous range of preferred values 
from a few ohms to a several megaohms. 
Only 250p, 5000 £10 20,000 £38. 
K520 SWITCH PACK - 20 different assor- 
ted switches - rocker, slide, push, rotary, 
toggle, micro etc. Amazing value at only 

K522 COPPER CLAD BOARD -All pieces 
too small for our etching kits. Mostly double - 
sided fibreglass, 250g (approx. 110 sq. Ins) 
for 100p. 
K541 VERO OFFCUTS - It's back!! Our 
most popular pack ever. This has been res- 
tricuted for sometime, but we have now built 
up a reasonable stock and can once again 
offer 100 sq. Ins. of vero copper clad offcuts, 
average size 4 x 3". Offered at around the 
price of new board 320p. 
1(530 100 ASSORTED POLYESTER CAPS - All new modern components, radial and 
axial leads. All values from 0.01 to luf at 
voltages from 63 to 100011 
K518 200 DISC CERAMIC CAPS - big 
variety fo values and voltages from few pF to 
2.2uF; 3V to 3kV £1.00. 
K514100 SILVER MICA CAPS - from 5pF 
to afewthousand pF. Tolerances from 1% to 
10% £2.00. 

K503 100 WIREWOUND RESISTORS - 
from 1W to 12W, with a good range of 
values £2.00 

1(505 20 ASSORTED POTENTIOMETERS - all types Including single, ganged, rotary 
and slider £1.70. 

W 4700 PUSH BUTTON BANKS - an 
assortment of latching and independent 
switches on banks from 2 to 7 way, DPCO to 
6PCO. A total of at least 40 switches for 
ír1.95,100 £6.50, 250 £14.00. 

NI -CAD PANEL 
177 x 114mm PCB with one massive Vara 
Deac 57 x 50mm 0 rated7.2V 1000mAH and 
another smaller Deac 32 x 35mm 0 rated 
3.6V 600mA. The price of these Ni -cad 
stacks new is over £20. Also on the panel is a 
mains input charger transformer with two 
separate secondaries wired via bridge rec- 
tifiers, smoothing capacitors and a relay to 
the output tags. The panel weighs 1 kgm. All 
this for just 56.00. 

"TORUS" 
An Introduction to computer controlled 
Robots. This kit is easily assembled and 
utilizes the motorized gearbox described 
below. Further details on request. 

MOTORIZED GEARBOX 
These units are as used in a computerized 
tank, and offer the experimenter in robotics 
the opportunity to buy the electro -mechani- 
cal parts required in building remote con- 
trolled vehicles. The unit has 2 x 3V motors, 
linked to a magnetic cluth, thus enabling 
turning of the vehicle, and a gearbox con- 
tained within the black ABS housing, reduc- 
ing the final drive speed to approx 50rpm. 
Data supplied with the unit showing various 
options oh driving the motors etc. £5.95. 
Suitable wheels also available 79mm. Dia 
plastic with blue tyre, drilled to push -fit on 
spindle. 2 for £1.30 (limited qty). 3" die 
aluminium disc 3mm thick, drilled to push- 
flt on spindle. 2 for 68p. 

1984/5 CATALOGUE 
84 page A4 size - Bigger, Brighter, Better, - more components than ever before! With 
each copy there's discount vouchers, Bar- 
gain List, Wholesale Discount List, Bulk 
Buyers List, Order Form and Reply Paid 
Envelope. All for Just £1.008 (FREE to 
Schools etc). Winter Supplement due out 
November - Send large SAE for your 
free copy. 

PANELS 
Panels with assorted TTL Inc LS types. Big 
variety. 20 chips £1.00; 100 chips £4.00; 
1000 chips £30.00. 

Z904 Panel 240 x 165mm with 6 x 4099, 723 
all in sockets, 14 x 8A 200v triacs, 45 small 
signal transistors, 14 R/C networks, 30 x 
IN4001, sub -min relay, R's, C's, etc. £4.95. 

2908 Panel 247 x 38mm with 2 x TDA 1004 
6W audio amp IC's not soldered inl so they 
can easily be removed. Also 1000/16,1000/ 
10 x 2, 470/16 elecs, ceramioc discs, R's, 
also choke. (All easily removed) Stereo 
Amp? Only £3.00 (IC's cost £4 ea). 

K529 RESISTORS - only for bulk buyers, 
these parcels have all new boxed and ban- 
doliered resistors. This means between 1 

and 5000 of one value, so to get reasonable 
selection you'll need to buy 25000 or more. 
Most are K 1/4 and 1w at various tolerances. 
Carbon, film and oxide trypes 25000 £26, 
100,000£80, 250,000 £200+ CARR 1 million 
£800 + CARR. 
Ring for appointment to view, samples on 
request. 

GREENWELD 
Our shop has enormous stocks of 443A Millbrook Road 
components and is open from 9-5.30 Southampton SO1 OHX 
Mon -Sat. Come & see usll Tel (0703)772501/783740 

Minimum Access In ALL PRICES INCLUDE VAT 
order £5.00 JUST ADD 60p P&P 

NEWRAD INSTRUMENT CASES LTD 
Manufacturers for the Electronics Industry 

UNIT 19 WICK INDUSTRIAL ESTATE GORE ROAD 
NEW MILTON HANTS BH25 6SJ 

Telephone: NEW MILTON 615774/621195 

WE MANUFACTURER BEAUTIFUL ENCLOSURES 
At prices you will find difficult to beat. 

Alloy boxes from 80p to rack mounted units from £15 and a host of ranges 
and sizes in between. Well made - well finished - and all British. 

Send large SAE for catalogue which includes f5 in vouchers. 
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Sure! More than 10 tasks 
simultaneously and, in some 
cases, up to 300 times faster! 
That's what replacing the. basic 
ROM with the new FORTH does 
for the ZX81-and more! 

The brains behind the 
breakthrough belong to David 
Husband, and he's building 
Skywave Software on the strength 
of it. Already orders are flooding 
in and it's easy to see why. 

The ZX81-FORTH ROM gives 
you a totally new system. In 
addition to multi -tasking and split 
screen window capability, you 
can also edit a program while 
three or four others are executing, 
schedule tasks to run from 50 
times a second to once a year, and 
with a further modification switch 
between FORTH and BASIC 
whenever you like. ETI/22 

op 

The ZX81-FORTH ROM gives 
you a normal keyboard with a 64 
character buffer and repeat, it 
supports the 16k, 32k, 64k RAM 
packs, it is fig -FORTH compatible 
and it supports the ZX printer. 

The price, too, is almost 
unbelievable. As a "fit it yourself 
Eprom", complete with manual, 
it's just f25+VAT. 
Add £3.45 p&p UK (£600 Europe, 
£12.00 outside Europe) and send 
your order to the address below. 

------.-_-a WaVe 
SOFTWARE 

David Husband 
73 Curzon Road, Bournemouth, 

BH1 4PW, ENGLAND. 
Tel: (0202) 302385. 

International +44 202 302385. 
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Cortez HARDWARE 
SOFTWARE 

MDEX disc OIS + BASIC 
MDEX Professional Dev. Sys. 
CORTEX POWER -BASIC disc extensions 

MDEX Languages 
ASM FORTH PASCAL SPL QBASIC META 
Software to make the CORTEX go! 

Disc Drives 
80 track double -sided double -density 
40 track single -sided double -density 

E -BUS Floppy/Winchester Controller 
E -BUS 64/128 K/bytes DRAM card 
E -BUS 9995 Processor card 
80h24 Character video card 

CORTEX tapes 
Space Bugs, Pontoon, Small, Breakout, 
Pengo. 

Cassette Wordprocessor 

Please add VAT to all prices. 

£95 
£275 

£43 

£190 
£120 

£135 
£145/£245 

£145 
£48 

Micropede, 
each £6 

£13 

F 

MICRO PROCESSOR ENG LTD 
21 HANLEY ROAD SHIRLEY 
SOUTHAMPTON 
SO1 5AP 
TEL: 0703 780084 m 

EL ECTRÔ A 
Your SPECIALIST SUPPLIERS for 

SOLDER TOOLS 
From a simple 15 watt model to a precision 
temperature controlled iron, we stock solder 
irons to suit all manual requirements to- 
gether with supporting stocks of bits, de - 
solder tools, materials etc. 

ANTEX 
C.240. 15W/240V: 
CS - 17 W/240V 
XS - 25W/240V 
Replacement bits from 3/32" 
to1/4" 

De -solder heads, stands, ele- 
ments and handles. 

ERSA 
Sprint' high speed iron: 80/ 
150W, 240V. Heats in 10 
seconds! 

ORYX 
Temperature controlled solder iron TC.82 
45W/240 with scale. 
Oryx 50 - 50 watt temp. controlled. 
Standard types 
Oryx 30 - 30W/240V 
Viking 27W/240V 
Oryx M.3 - 17 watts, 12 volts. 
A wide range of replacement tips available for 
all models, alsotips from0.8 to6.4mm dia and 
flat tips. 
Oryx safety stand. 
Oryx de -solder tool. 
MINIATURE SOLDER STATION 
SOLDER and DE -SOLDER BRAID 
Solder in various grades. 
Please mention this iournal when sending for 
latest free llluatrated A -Z flat now 44 pages 

BRITAINS LEADING QUALITY COMPONENT 

SUPPLIERS -SEND FOR FREE44PAGE A -Z LIST 
ATTRACTIVE DISCOUNTS -FREE POSTAGE6000 SERVICE & DELIVERY 

ELECTRIMe. LTD 
28 St. Judas Rd., 
Englefield Green, 
Egham, Surrey 
TW20OHB. 

(0784) 33603; Telex 264475. 
(forth 680 Burnage Lane, Manchester. 061.432 4945. 
EV Computing Shop - 
700 Burnage Lane, Manchester. 061.431 4866. 

ACCESS M40 

BARCANICABD 
honed Orders 

Welcome 
5 

T.V. SOUND TUNER 
SERIES II 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 

Also available with built-in headphone and no tone controls are common P 

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 
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%"e2%". 
E.T.I. kit version of above without chassis, case and hardware. £16.20 Plus £1.50 p&p. 

HI-FI SPEAKER 
BARGAINS 

GOODMANS 
12", 65W, impedance 4 ohms. Freq. res.: 35 - 
6,500 Hz. Magnet: ''/,"x 4%" dia. Foam surround 
vinyl laminated cone. For use in Hi-Fi systems 
up to 65 watts. Bass/Mid. £15.95 +E2.20 p&p. 
7" 60W Bass/Mid. speaker. 8 ohm impedance. 
Freq. res.: 40 - 6,000Hz. 4'h"x ''/," magnet. 

£14.95 +£1.75 p&p. 
41/" 25W Bass/Mid. speaker. 4 ohm impedance. 
With rolled surround. £4.95 +E1.50 p&p. 
Tweeters: 8 ohm soft dome radiator type. 
13'4" sq.l For use in systems up to 40 watts. 
£3.95 ea. +£1 p&p. or £6.95 pr. +£1.50 p&p. 
EAGLE 

aFull range 8" 20W, 8 ohm. Twin cone with 
rolled surround. £6.95 +£2.20 p&p. 
Full range 6%" 15W, 8 ohm. Twin cone with 
rolled surround. £5.95 +£2.20 p&p. 

TOKUDEN - 8", 8 ohm tug range 7 sW ravin Full range 4" 8w, 8 ohm. With rolled 
cone speaker. £3.50 +£1.10 p&p. surround. £4.95 +1.50 p&p. 

125W HIGH POWER 
AMP MODULES 
The power amp kit is a module for high 
power applications - disco units, guitar amplif- 
iers, public address systems and even high 
power domestic systems. The unit is protecjed 
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 instructions. 
Accessories: Stereo mains power supply kit with 
trans. £10.50+ f2p&p. Mono: f 7.50 ' E2p&p 

SPECIFICATIONS: 
Max output power IRMSI. 125 W. Operating 
voltage IOC) 50 - 80 max. Loads: 4 - 16 ohm. 
Frequency response measured it 100 watts'. 
25Hz 20KHz. Sensitivity for 100w. 400mV 
ta 47K. Typical T.H.D. I" 50 watts, 4 ohms-. 
0.1 Dimensions 205x90 and 190x36mm- 

KIT £12.00 BUILT £17.50 
,C1 15 p&p +E1. 15 p&p. 

NICAD CHARGERS/BATTERIES 

SAFT/MAZDA BATTERIES: 
RX61 HP7/AA size) £1.10 ea. or 4 for £3.50. 
RX14 IHP11 /C size) £2.45 ea. or £4.10 a pair. 
R X22 IPP3 size) 9 volt. £4.95 ea., £9.00a pair. 
50p p&p per order on batteries. 
SAFT/MAZDA RX22 Charger (takes 2 PP3's) 
£2.75 + 80p p&p. 
UNIVERSAL CHARGER, takes 4xAA's, or 
4 C's or D's + 1 PP3. £5.50 + £1.40 p&p. 

PAIR 10W SPEAKERS 
Incorporates 4%" 10 watt 
speaker. Finished in teak veneer 
simulate. Built, ready to use. 
Ideal extension spkrs. 12/ e 
7V, x 4', ins. £14.95 +£1.75 p&p. 

BSR RECORD DECKS 
Auto -Changer model - takes up to 6 records 
with manual override. Supplied with stereo 
ceramic cartridge. £12.95 plus f1.75 p&p. 

1111 

3 speed, auto, set -down; with 
auto return. Fitted with viscous 
damped cue, tubular aluminium 
counterweighted arm, fitted with 
ADC magnetic head. Ideally suited 
for home or disco use. £25.95 

Manual single play record deck 
with auto return and cueing 
lever. Fitted with stereo cera- 
mic cartridge 2 speeds with 45 
rpm spindle adaptor ideally 
suited for home or disco. 
13"x 1 1 "approx. £14.95 plus £1.75 p&p 

All mail to: 21E HIGH ST, ACTON W3 6NG. 
Callers: Mon - Sat 9.30 - 5.30. Half day Wed. 
Access phone orders on 01-992 8430. 
Note. Goods despatched to U.K. postal addresses only. 
All gems subiect to availability. Prices correct at 
31 /9184 and subject to change without notice. 
Please allow 14 working days from receipt of order 
for despatch. RTVC Limited reserve the right to up- 
date their products without notice. All enquiries send 
S.A.E. Telephone or mail orders by ACCESS welcome. 

STEREO TUNER KIT 
SPECIAL 
OFFER! 

£13.95 
+£2.50 p&p. 

This easy to build 3 band stereo AM/FM tuner 
kit is designed in conjunction with PE (July 81) 
For ease of construction and alignment it 
incorporates three Mullard modules and an 
I.C. IF System. Front scale size 10'/,"x 2''d" 
approx. With diagram and instructions. 

MONO MIXER AMP 
Ideal for 
halls and 
clubs. 

£45.00 
+ £2 p&p. 
50 Watt, six individually mixed inputs for 2 
pickups (Cer. or mag), 2 moving coil micro- 
phones and 2 auxiliary 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: 
1314"x 6V,"x 3%" app. Power output 50 W 
RMS (coot.) for use with 4 to 8 ohm 
speakers. Attractive black vinyl case with 
matching fascia and knobs. Ready to use. 

CALLERS TO: 323 EDGWARE ROAD, 
LONDON W2. Telephone: 01-723 8432. 
15 minutes walk from Edgware Road Tube Station) 
Now open 6 days a week 9 - 5.30. Prices include VAT. 
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PROJECT : Framestore 

DIGITAL 
FRAMESTORE 
This project definitely rates the tag 'experimental'; and with the 
necessary ADC at around £100, and 48 64K DRAMs included, it 
isn't going to be cheap either! However, we think that our 
readers will be interested in the techniques involved. Design by 
Daniel Ogilvie. 

Aframestore is a device that 
can capture an entire image 
from a TV screen and freeze 

it electronically. The captured 
image can then be manipulated or 
combined with or compared to 
others. 

Using a framestore, one TV 
camera could be used to fade bet- 
ween two images; one would be 
captured on the framestore, then 
the TV camera pointed at the 
second. A video mixer would be 
used to fade from one image to the 
other. More complex effects could 
be achieved by using the same 
image for both, with minor changes 
or manipulations between the two 
images. 

Storage of the image can be 
synchronised with one-off events; 

oZ O: 
EA 6 M 

Ix 
WN 

FRAME PERIOD 
=2x FIELD 
= 625 LINES 
- 40mS 

for example, it could be syn- 
chronised with a flash gun going 
off; the flash is synchronised to 
occur during the field blanking (fly- 
back) time and the resultant image 
is read into the store on the next 
frame scan. 

A technique known as target 
integration can be used; here the 
electron beam in the camera is shut 
off and a feint image is built up 
over a period of time on the target, 
then the beam is turned back on 
again to read it into the framestore. 
This is similar to long exposure 
photography - and uses of this 
include astronomy. 

In the design described here, 
the image is stored in digitial form, 
which makes it possible to analyse 
or manipulate the picture using a 

LINE PERIOD 
(64ES e 820 PIXELS) 

STORED AREA 
640 PIXELS - 

x 512 LINES 

LINE 312% F1 

home computer; this will be 
discussed at length in a future 
article. 

Camera tubes are available 
which can see into the infra red or 
the ultra violet, which enables us to 
extend our view of the world 
beyond conventional visible optics. 
For example, finger prints can be 
viewed under UV light, stored in 
the framestore, enhanced by com- 
puter and then compared with a 

library of finger prints for a match. 
Also, inks can be made to be 
luminous in the infrared making it 
possible to check for cheque or 
passport forgeries. 

Some Television 
Fundamentals 
Most readers will be familiar 

with the conventional television 
system used in this country which is 

D2 raster scanned. The information on 
the brightness of the camera lense's 
field of view is encoded in a serial 
form and superimposed on syn- 
chronizing pulses which enable it 
to be easily recovered. Looking at 
your television screen, the trace 
starts at the top left hand corner and 
moves across horizontally until it 
reaches top right where it resets 
back to the left, a little bit down, 
and scans across again. 

The time taken for the horizon- 
tal line scan is 64us and this is 
known as the line period. The line 
scan is performed 3121/2 times, until 
the trace reaches the bottom of the 
screen when it returns to the 
middle top of the screen. The trace 
performs a further 3121/2 line scans, 
filling in the gaps between the first 
3121/2 line scans, see Fig. 1. 

Each set of 3121/2 line scans is 

e called a field and requires 3121/2x 
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HOW IT WORKS -- 
+5V0 

l] 

4= xi 560R 407 
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Cl 44,7 
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1kO 

C4 02 ( , 

C2 100p 33p 

1 R3 R4 C3 R 

470R T 68p 10 

NOTE: 
ClI =74F74PC 
1C2 = 74LSO4N 
IC3 = 74LS374N 
IC4 = 74F04PC 
ICE = ZNA134J 
01 3,5,7 = 2N2369A 
02,4,6 = 2N3906 

Q1 forms a 25.625 MHz oscillator; this is 
rather more complicated than usual 
because the crystal has to work in the 
third overtone mode and so the signal 
has to be filtered to ensure that oscilla- 
tion occurs at the correct frequency. 
The signal is buffered by Q2 and 
amplified to TTL levels by Q3. (For 1024 
pixels to be stored, the crystal has to be 
41.0 MHz.) 

The 25.625 MHz clock is divided by 
two by IC1, to generate (CLK) and 
(CLK) (brackets here donoting that 
these are unbuffered and prompt); 
IC2a and b buffer and invert these to 
generate CLK and CLK, both at 12.8125 
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MHz (nominal 13 MHz). The 25.625 
MHz clock is also fed to the clock input 
of the octal flip-flop, IC3; either five or 
eight latches may be strung in series, 
and, with the inverter, this produces a 

division of either ten (640 pixels) or six- 
teen (for 1024 pixels and 41.0 MHz 
clock). The divided -down clock fre- 
quency is fed to IC5, (a special-purpose 
device) which generates the MIXED 
BLANK, MIXED SYNC, LINE and FIELD 
outputs; the latter two are inverted and 
buffered by Q6/7 and Q4/Q5 respec- 
tively, to give 75 ohm FIELD and LINE 
signals for the video camera. IC5 also 
generates the even field, EF, signal. 

The (CLK) line is used to drive a 

divide -by -eight counter, IC6, and the 
bottom three binary outputs from this 
are used to select which one of 
decoder IC7's outputs is to be pulled 
low. IC6 is synchronously reset by 
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PROJECT : Framestore 
CONTROL CARD 

'O 

SWITCH, 
INPUTS 

+5V 0 

LOAD 
INPUTS O 

ALL 2k7 

NOTE: 
C6 = 74F163 
Cl = 74LS138 
C8 - 74LS08 
C9 = 74LS20N 
C 10 = 74LS74N 
C11,12,13,14 = 74LS151N 

LINE to ensure that it starts in the same 
position every time. The YO output is 

used as the timing reference, , for the 
first of the eight memory access cycles 
while Y6 provides the transfer pulse, TP, 

for the memory buffer section. 
The binary outputs of IC6 are also 

used to drive four data selectors, IC11- 
14, which generate the WR, LO, RAS 
and Z/S memory control lines. 

The switch inputs are de -bounced by 
IC8a and b and IC4b and C, and gated 
with the load inputs of IC9a. Latches 
IC10a and IC10b prevent the load signal 
reaching IC11 until EF and TO have both 
gone high; as IC11 generates the W 
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line, this means that a write cannot 
commence in the middle of a frame. 

The LINE pulse resets counter IC15 
which then proceeds to count six TO 

pulses, to generate the left-hand margin 
(78ns X 8 X 6 = 3.74 us), which then 
allows the sixteen -bit counter, IC24-27, 
to count the TO pulses via IC1b. Every 
sixteen TO pulses, all the outputs from 
IC24 will go high; this is gated by IC9b. 
When this has occured five times (when 
640 is selected) or eight times (when 
1024 is selected) the count will be 
stopped, because the right-hand margin 
has been reached. The number of pixels 
stored per line is therefore 8 x 16 X 5 = 
640 (or 8 X 16 X 8 = 1024 for 1024 
selected). 
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The top and bottom margins are 
generated by ICS 20 and 21, which count 
the LINE pulses; when 32 line pulses 
have occurred, the flip-flop IC17b is 
cleared va IC18c; this takes its Q output 
high, allowing IC18a output to go low, 
so that TO pulses can pass through IC16b 
and be counted; so the address coun- 
ters can only increment while IC17b 
remains cleared.Decoders IC 26 and 27 
monitor the top four address lines topro- 
vide a line counter. When the counters 
reach 4x4906x8/640 counts = 256 lines 
the Y4 output of IC26 clocks IC17b via 
IC8d which sets this latch and halts the 
count until the 32 lines of the second 
field have elapsed when IC27 performs 
similarly (9x4096x8/640 counts = 512 
lines). The counters are reset by the EF 
(even field) pulse which indicates the 
start of the new frame. 
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Mus =20ms to be completed. The 
two fields are related in that the 
information in the second field 
augments the information in the 
first. The two fields together are 
called a frame and this requires 
2x20ms = 40ms to be completed. 

The two fields are said to be 
interlaced. The reason for this 
interlace is to provide a fast enough 
screen refresh rate without just 
resorting to sending the informa- 
tion faster which would result in 
the need for a higher bandwidth. 

The Video Waveforms 
As I have already mentioned, 

the information broadcast is 

superimposed on synchronizing 
pulses, which indicate where the 
top and left of the screen are. A 
typical video waveform is shown in 
Fig. 2, which shows line synchroniz- 
ing pulses. Each pulse initiates a 

flyback of the trace across the 
screen from right to left ready for 
the next line of information. The 
field pulses caused the trace to 
reset to the top left of the screen 
and initiated the slower vertical 
scan downwards which ensures 
each line appears below the 
previous one. 

The video waveform 
superimosed on the sync pulse rep- 
resents the brightness of the scene. 
The higher the voltage at any par- 
ticular point in the waveform, the 
whiter the corresponding point on 
the screen. The set-up voltage is 

defined as black and is about 45mv 
above the 'back porch' of the line 
wave -form (see Fig. 2.). The sync 
pulses are, therefore notionally, 
darker than black and this ensures 
that the flyback is not visible on the 
screen. We derive a pulse during 
the period of the back porch to 
clamp the incoming video to black 
to ensure we obtain a stable grey 
scale to our stored picture. 

There are a number of other 
features regarding the video 
wafeform that will concern us, but 
we will deal with these as we need 
to. 

We are concerned with the 
storage of one frame of this infor- 
mation. The method we shall use is 

to convert the TV screen into little 
packets of information and store 
them into a digital memory as 

values representing the brightness 
of the scene. 

Memory Needs 
With 625 lines to store, if we 

stored only one byte representing 
the average brightness across each 
line, we would require 625 bytes of 
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= 0.714V 
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OV (BLANKING LEVEL) 

0.28V 

LINE PERIOD = 64uS 

640 PIXEL STORED AREA -50uS 

memory. Obviously this is not very 
representative of the scene we may 
be looking at. 

Well, let's store 625 values across 
the line and see what that requires, 
assuming that each value stored will 
be in the form of an eight -bit byte. 
We now need enough memory to 
store 625 lines of 625 elements (the 
elements are called pixels); this 
requires 6252 bytes, ie 390,625 
bytes: rather a lot! 

There is an additional considera- 
tion. The line duration is Mus, and 
we want to break this up into 625 
pixels which means we have only 
64us/625=12Ons to convert the 
video into a digital word and store 
it. 

Looking at the sync waveforms 
again we can see that there is a left 
and right, top and bottom margin 
to the screen. Storing the video 
waveform from these parts of the 
screen is a waste because there is 

very little useful information there. 
It is at the extremes of linearity of 
the camera scans, the lense and the 
television screen. We would lose 
little by storing only the 512 central 
lines. 

Similarly the line scans contain 
little of use at the edges, so we 
need only store the central section 
of the lines. The screen is wider 
than it is deep (it has a 4:3 aspect 
ratio), so to maintain a similar 
horizontal resolution to the vertical 
resolution, we will need to store 
more than the 512, say around the 
625 pixels first envisaged. Actually, 
the generation of the clock signals 
is eased considerably by prudent 
choice of numbers (you'll have pro- 
bably already noticed the 512 
lines!), and in practice it was found 

LINE PULSE 
= 4.63uS 

that 640 pixels stored across a 

nominal total line length of 820 
pixels (much of the residue being 
taken up with sync and fly -back) 
worked out reasonably neatly. Put- 
ting these numbrs together, we 
arrive at a memory store require- 
ment of 640 x 512 = 327, 680 bytes. 

The memory requirement has 
been reduced to some extent, but 
we have increased the speed 
requirement of the A -to -D 
converter and of the memory. This 
is unfortunate because speed is 

costly in both these areas. It also 
makes the design of the timing and 
control logic more critical. The 
conversion and storage of each 
pixel will have to take place in 
64us/820 = 78 ns. 

It's Been Framed! 
A block diagram of the whole 

system is shown in Fig. 3. The crys- 
tal clock generates the pixel clock 
rate - which is our highest fre- 
quency. We require 820 pixels 
across a line which gives us a crystal 
frequency of 1/64us x 820 or 
12.81225MHz. We generate twice 
this, (25.625MHz) to ensure an even 
square wave master clock 
waveform. This is sent through the 
lower address counters which 
divide the 12.8125MHz by 820 and 
generate a binary address for the 
memory. The output from this 
counter will be at line frequency; 
the left and right margins are also 
generated by these counters. 

The line frequency is fed to the 
upper address counters which 
divide the line frequency by 625 to 
provide the upper address lines to 
the memory, and also generate the 
top and bottom margins. At the 
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PROJECT : Framestore 
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end of a frame the address counters 
are reset by the sync pulse 
generator and the process con- 
tinues again. 

Most of the time, we will be 
using the framestore to read out of 
memory; while this is happening, 
data is being sent from the memory 
to the DAC for conversion back to 

analogue and, after mixing with 
synchronising pulses, display on the 
monitor. 

To store video, from, for 
example, a video camera, the write 
line on the memory is held down 
for the duration of one frame, 
while the input signal is converted 
by the ADC. As already mentioned, 

COMP 
VIDEO 

0 0 0 0 
TV MONITOR 

the ADC will be converting at a rate 
of 12.8125MHz. 

To be completed next month. 
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AMPLIF RS 
WHY ILP? Years of experience in audio, unique 
designs, world wide sales and outlets, reliable 
delivery and friendly service 

BIPOLAR MODULES 
Ideal for Hi Fi, Full load line protection integral Heatsink, slew rate 15v/ µs 

Distortion less than 0.01% 
Type Output Load Price Type Output Load Price 

Power Impedance Power Impedance 
Watts (rms) U Watts lrms) n 

HY30.... 15 4 -8 £ 8.45 HY244 .. 120 4 £26.95 
HY60.... 30 4 - 8 £9.95 HY248 .. 120 8 £26.95 
HY6060. 30 + 30...4 - 8 £19.45 HY364 .. 180 4 £39.95 
HY124... 60 4 £20.95 HY368 180 8 £39.95 
HY128... 60 8 £20.95 

PREAMPLIFIER MODULES 
All modules are supplied with in line connectors but require potentiometers, 
switches etc. If used with our power amps they are powered from the 
appropriate Power Supply. 
Type Application Functions Price 
HY6 Mono Pre Amp Full Hi Fi facilities £7.95 
HY66.... Stereo Pre -Amp Full Hi Fi facilites £14.95 
HY73.... Guitar Pre -Amp Two Guitars plus Microphone . £15.95 
HY78.... Stereo Pre -Amp As HY66 less tone controls £14.45 
MOUNTING BOARDS: For ease of construction we recommend the B6 for 
HY6 £0.95 B66 for HY66-78 £1.45. 

MOSFET MODULES 

Ideal for Disco's, public address and applications with complex loads (line 
transformers etc.). Integral Heatsink slew rate 20v/µs distortion less than 0.01% 

Type Output Load Price 
Power Impedance 
Watts Inns) Q 

MOS128. 60 4-8 £30.45 
MOS248.120 4-8 £39.95 

Type Output Load Price 
Power Impedance 
Watts (mis) Q 

M0S364. 180 4 £45.95 

POWER SUPPLY UNITS 

Type For Use With Price 

PSU212 ....1 or 2 HY30 £11.95 
PSU412 ....1 or 2 HY60, 1 HY6060, 1 HY124£13.95 
PSU422....1 HY128 £15.95 
PSU432....1 M0S128 £16.95 
PSU512 .... 2 HY128, 1 HY244 £17.45 
PSU522.... 2 HY124 £17.45 
PSU532.... 2 M0S128 £17.95 
All the above are for 240v operation. 

Type For Use With Price 

PSU542....1 HY248 £17.95 
PSU552....1 M0S248 £19.95 
PSU712 .... 2 HY244 £21.95 
PSU722....2 HY248 f22.95 
PSU732....1 HY364 £22.95 
PSU742....1 HY368 £24.45 
PSU752.... 2 M0S248,1 MOS368 £24.45 

FOR FREE DATA PACK PLEASE WRITE TO OUR SALES DEPT. 
Post to: ILP Electronics Ltd., Dept. 6 
Graham Bell House, Roper Close, 
Canterbury, Kent. CT2 7EP 
Tel: (0227) 54778 Telex: 965780 

( -- --' 



Component 

For 
Electronic and 
other small parts. 
A large variety of 
components can easily 
be kept well organized. 
60 storage pockets per 
Unit. 
Unit size: 
L400 W125 H77mm. 
Material- Injection -moulded in 

impact resistant polystyrene. 
4 and 6 Drawer Steel cabinets 
available. 
The 6 Drawer cabinet, practical for 
field service, has lock and carrying handle. 
Recommended prices (excluding V.AT.). 
6 drawer cabinet with lock and handle £92.00 
4 drawer cabinet with lock and handle £59.00 
Single drawer. £11.00 

Typical Minifile applications: 
R & D Departments Prototype Kits 
Production Test & ReworkService Departments 
Field Service Engineers The Electronic Hobbyist 
Repair kits for computers CNC- machines. 

Stocked by: 
Bradley Marshall, 325 Edgware Road, London W2 1 BN. Tel: 01.723 4242 
Enfield Electronics, 208 Baker Street, Enfield, Middlesex EN1 3JY. Tel: 01.366 1873 

Henry's, 404-406 Edgware Road, London W2. Tel: 01-724 0323 
TK Electronics, 11-13 Boston Road, London W7 3SJ. Tel: 01-579 9794 
Watford Electronics, 33/34 Cardiff Road, Watford, Herts. Tel: (0923) 40588. -_ -- 

= = =Audiotronic _-I-----2-'4-- 

Abbots Hill Chambers 
1 st Floor, Gower Street, 
Derby DE1 1 SD Tel: Derby 0332/382433 

Modules Power RMS Load Volt Max Size (mm) Price 

RVM150S 70-150W 4, 8, 31x80x100 1+23.50 _+60 
10+19.98 
20+19.80 

RVM300S 120-300W 4-8, +65 31x102x136 1+32.87 
10+27.94 
20+28.30 

RVM400S 170-400W 4-8, +65 47x89x136 40.92 
RVM700S 300-700W 2-8, +70 47x90x197 60.96 

RVM700S Mounted on Heat Sink 70.40 

KIT PRICE 

RVM150S 1+19.50 10+15.98 20+15.80 
RVM300S 1+28.87 10+23.94 10+22.30 

MAIL ORDER ONLY 
RVM RANGE OF POWER MOSFETAMPLIFIER MODULES. 
These Power Mosfet Modules are very reliable, driving dif- 
ficult loads is no problem. Application from hi powersystems 
to studio to domestic hi-fi. 
All of our modules are built and tested and carry a 2 year 
guarantee. 
We also supply a range of heat sinks, specially recommen- 
ded for RVM modules. 

All prices include post & packing. 
(Quantity discount available) 

To order send cash with order, or cheque/postal order. 

Delivery on our Modules and Heat Sink or same day dispatch 
when order is received with cash, allow 7 days with cheque or 
postal order. 

MICRORANGE ELECTRONICS 
UNIT 258, STRATFORD WORKSHOPS, BURFORD ROAD (near Stretford Centre) 
LONDON E15 2SP. TEL: 01.536 1415 

Recentlyopened component shop in the heart of Stratford, we have lots of 
special offers. (You will find us on the 2nd Floor.) 

We specialize in the manufac- 
ture of 
Printed Circuit Boards 
No quantity is too small. 

We also supply: 
Photo Board and associated 
chemicals at very keen prices 
See below: 

6x4" Single sided 1.80 
8x5" Single sided 2.10 
6x4" Double sided 2.00 
8x5 Double sided 2.40 

Other sizes available 

ALL PRICES INCLUDE VAT 
Please add 50p for P&P 

SOME SPECIAL OFFERS 
(Many others in stock) 

NE5534 
NE5532 
TL071 
1L072 
TL074 
78P05 5V 10A Reg 
781212V1A Reg 
VN67AF Power Fet 
60W Spot Bulbs various colours 
100W Spot Bulbs various colours 
2 metre x 1 metre SPK Cloth 
10x12" Fibreglass PC Board 
150W Power amp module 
3 Way 700W Sound to Lite unit 
Telephone recording unit 

Please come and see our range 

1 off 1.1510 off 1.05 
1 oft 1.45 10 off 1.15 
1 off 45p 10 off 42p 
1 off 55p 10 off 50p 
1 off 85p 10 off 78p 

5.50 each 
30p each 
85p each 
70p each 

1.25 each 
2.95 

2.25 each 
12.50 
17.50 
15.00 

Please 
mention 
E.T.I. 

when replying 
to all 

adverts 
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FEATURE 

READ/WRITE 
Standing Physics On Its Head 
Dear3ir, 

It is a well-known mathematical 
paradox that a perfect low-pass 
filter must begin to react to a pulse 
on its input before that pulse is 
applied. However, this piece of 
mathematics has eluded physical 
realisation - until now. Look at 
the oscillogram you display in your 
review of the Bridage scopes in the 
September ETI. The bottom trace 
clearly shows the SB121 overshoot- 
ing before every edge of the 
square wave input 

There would be many applica- 
tions for a circuit which detects 
pulses before they happen. Clicks 
could be removed from audio 
recordings without using a delay - 
line buffer. Delicate equipment 
could be protected from mains 
surges. Digital circuit designers 
need no longer worry about clock 
skew- just insert a few endo- 
chronous filters into the longer 
signal paths. But the most obvious 
use is in oscilloscopes themselves: 
a predictive trigger to capture 
those intermittent events which 
conventional trigger circuits can- 
not handle. The absence of such a 
documented feature from the 
scopes under review suggests that 
it is an accidental phenomenon 
which has gone unnoticed by the 
manufacturers. Perhaps one of 
their component suppliers is mak- 
ing his capacitors out of resub- 
limated thiotimolines? 

Yours faithfully, 
Richard Kennaway 
Norwich 

Fascinating as the possibilities 
outlined by Mr. Kennaway are, we 
have succeeded in tracking down 
the source of this phenomenon 
and found the problem to be a 
surprisingly simple one - our 
photographer was holding his 
camera upside down! 

The One That Got Away 
Dear Sirs, 

I refer to your article in ETI of 
June 1984 in the Digest section, 
concerning a new battery dev- 
eloped by Matsushita and mark- 
eted by Panasonic UK Limited. This 
is the BR 211 Lithium battery. 

As an angler, not an electronics 
follower, this item interested me 
very much from the point of view 
of illuminating fish -rod tips, with 
ETI DECEMBER 1984 

_vhich I have been experimenting 
for several years now. Also, as 
press offficer of the Bournemouth 
based BAC Angling Club, my 
experiments are of interest to a 
good number of local anglers. 

With this in mind, I wrote to 
Panasonic UK Ltd enclosing 
details, drawings and observations, 
regarding my strugglings with bat- 
teries and LEDs eta, and enquiring 
where I may track down a supplier 
of their advertised battery. This let- 
ter was sent at the end of May this 
year. 

Since we are now well into 
August I feel it is fair to assume 
that I am not -likely to receive a 
reply or even acknowledgement 
from Panasonic UK Ltd I wonder if 
you could help. I am no longer 
concerned whether they are 
interested in my dabblings or not, 
but I would like to know where to 
buy 'The World's Smallest Battery 
as it was described. Perhaps it is so 
small that nobody can find it? 

Yours faithfully, 
Martin Hursthouse 
Bournemouth 

We telephoned Panasonic UK 
but no-one there seemed to know 
much about the BR211. They 
passed us on to Panasonic Indus- 
trial, who told us that the informa- 
tion we published must have come 
directly from the Japanese arm of 
the company. There are plans to 
distribute the BR211 in this coun- 
try but no agents have yet been 
appointed and it is unlikely to be 
available before the beginning of 
next year at the earliest. In addi- 
tion, because they are concerned 
only with industrial electronics, 
Panasonic Industrial were unable 
to assure us that the agents 
appointed would include a com- 
pany pany prepared to sell directly to 
the public in small quantities. We 
can only suggest that you drum up 
as much support in the angling 
world (and elsewhere) as you can 
and keep lobbying Panasonic - if 
it becomes clear to them that there 
really is a demand for the BR211 in 
the domestic market they may feel 
encouraged to appoint a suitable 
distributor as quickly as possible. 

Beating The Common Code 
Dear Sir, 

I have recently purchased and 
installed a home security system 

that you reviewed in the July 1984 
issue of ETI. The article was 
entitled 'Housewatch 2000 Burglar 
Alarm' (page 50) and featured the 
Coloroll Ltd/Munford & White 
Control Panel. 

I have therefore been in a posi- 
tion to practice button pushing on 
the control panel and have found a 
serious fault in the UM that com- 
prises the system security. It is 
possible, with the panel in the Day 
condition where it can be 
operated by any person or villain, 
to find out the 4 digit control code 
within 2 minutes and without tam- 
pering with the unit in any way. 
The average time to crack the code 
is only 1 minute. 

I have written the method on a 
separate sheet which is in a form 
that I present to visitors to play at 
code -cracking when they visit the 
house. 

Yours sincerely, 
M. Brandligt 
Oxford 

Whilst we agree that it is quite 
easy to find the code of the alarm 
when it is in the 'day' state, this 
doesn't actually affect the security 
of the alarm. Let's look at the 
arithmetic. 

With the alarm in the 'day' 
state, there are nine possible first 
digits in the code and eight possi- 
ble second digits making a total of 
9X8=72 combinations, only one of 
which will put the alarm into its 
test state. 

To get the alarm out of the test 
state there are seven possible first 
digits (the third digit of the full 
code) and six possible second 
digits, making a total of 7X6=42 
possible combinations. 

It is relatively easy to find this 
code provided: 
1) you know how the alarm 
operates in the first place -a 
clever professional thief will have 
done lus or her homework, but 
aren't the majority of domestic 
break-ins the work of opportunist 
amateurs? 
2) you are allowed to play with the 
alarm in the 'day' state. 

It is on this second point that 
your argument falls down. If the 
alarm is armed, the thief will have 
to find the full four -digit code in 
one go. There are 9X8X7X6=3024 
possible combinations, far more 
than a thief could hope to try in the 
twenty-five seconds allowed after 
arriving through the entry -zone, 
and if a thief gets in by some other 
route the alarm will go off immed- 
iately anyway. We think your home. 
is secure - unless any of your 
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READ/WRITE 

invited visitors return later, unin- 
vited! 

Of course, if you do suffer a 
break-in at a time when the alarm 
is un -armed, it would be sensible 
to change the code as well as 
changing all the locks. However, 
changing the code is very straight- 
forward. 

Disc usted 
Dear Sir, 

I have been reading Linsley 
Hood's articles on audio amplifiers 
for many years and good as his 
latest design is I don't think I will 
be making it. He seems not to 
have heard of the Compact Disc 

Yours Truly, 
B.A Thacker 
Crewe 

Although this was not brought 
out in the series of articles, the 
design was produced with Com- 
pact Disc very much in mind. This 
is one of the reasons why the 
volume and balance controls have 
been placed in the power amplifier 
rather than the pre -amplifier and 
why that unit has been provided 
with an unusually sensitive and 
high -impedance input. Signals 
from Compact Disc units can thus 
be fed directly into the power 
amplifier without having to pass 
through unnecessary connectors, 
switching, and signal handling 
stages in the pre -amplifier. This 
being so, the Audio Design amp- 
lifier is probably better suited for 
use with Compact Disc players 
than almost any other amplifier 
around. 

Tip Of The Iceberg 
Dear Sir, 

I hope you have a few minutes 
to spare, because 1 am about to 
relate the Saga of the Missing 
Tech -Tip. 

Once upon a time (14/1/84) an 
intrepid ETI reader (me) sent what 
he thought was a rather elegant 
piece of software to the Mighty ETI 
Tech -Tips Feature. His idea was a 

program to read resistor colour 
codes using the Casio fx-180P 
calculator. The reader waited, with 
bated breath (he had run out of 
Polo mints) for a reply from ETI. He 
waited for three months, and then 
wrote to ETI again, along the lines 
of "Oi, mush, wot's happened to 
me software?" or words to that 
effect. 

Still no reply having plopped on 
his doormat (it wasn't house- 
trained) by the middle of June'84, 
he was prompted to write again. 
Which is why he is now writing to 
Heap Big Boss Man of ETI. 

I think it's safe to assume that 
my design has gone astray, 
encountered a time warp or been 
half -inched by the Vogons 
(remember them?). If you could 
write and reassure me that two- 
way communication via letter is 
still possible, I would be much 
obliged. I would also be pleased to 
re -submit the design, assuming 
that it doesn't turn up in the ETI 
offices. 

I look forward to hearing from 
you (please). 

Yours Faithfully, 
Ronald Hutchison 
(State Registered ETI Reader) 
West Kilbride 

Sadly, Mr. Hutchison is not the 
only reader to have experienced 
this upsetting phenomenon of 
Tech Tips apparently vanishing into 
the fourth dimension (otherwise 
known as the ETI filing system). 
We hope that he and the others 
affected will accept our apologies 
and the following explanation. 

The problems with the Tech 
Tips feature arose partly because 
of its success. We have had so 
many sent to us that we now have 
two bulging files full and 
contributions are still arriving at 
the rate of a dozen or so a month. 
This flood of items has coincided 
with a period during which we have 
frequently not had enough space 
to put all the things we wanted to 

in the magazine, and Tech Tips has 
often been left out to make room 
for other articles. Not having the 
staff to cope with the filing 
necessary to keep such a large 
number of contributions in order, 
the whole system has become 
rather disorganised and letters 
querying the whereabouts of 
particular Tech Tips have all too 
often vanished themselves! 

Rather belatedly we have got 
around to doing something about 
all this. The Tech Tips special in 
this issue marks our first assault on 
the ever-growing file and we intend 
to include the feature on a far more 
regular basis from now on. 
Mr. Hutchison may also like to 
note that his program is amongst 
the items featured. 

We will also be looking closely 
at the conditions under which Tech 
Tips are accepted to see if they can 
be tightened -up slightly. It would 
obviously be better to reject a few 
more items in the first place than 
to have them on -file for months, 
being considered and then rejected 

In the meantime, why not 
consider if your Tech Tip could 
actually be a project. We do quite 
often ask readers to re -vamp their 
ideas because they are substantial 
enough to be full-blown projects, 
and we and our sister magazines, 
Electronics Monthly and Digital 
and Micro Electronics, are always 
looking for good projects. 

yES M(Z QUIGLE(,), LOUR_ TECH -TIP' FOP THE 
1301 IIJG OVA TNEKIT-j MILE DIAMETEQ,ANT I - 
MATTER PARTICLE ,&CCELERATOR WITH NUCLEAR_ 
FUSION CI-1AMBEP AND R VITATION DEELEC.I ION 
S-PORFE 2,11,1C NAS INDEED BFFN f CEIVED.' 

ETI 
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INTERNATIONAL 

The MC6804 P2 
Remember our article on Motorola's MC68020, the 
world's first true 32 -bit micro (depending on what 
definition of a'true' 32 -bit micro you adopt)? Well, 
Motorola have been busyat the other end of the scale, 
with a four -bit micro too. A sequel to the story of its 
bigger brother, we'll be taking a little look at the world 
of the Micro -microprocessor - and its one device 
that could well find itself used quite heavily by hob- 
byists in the none -too -distant future. 

Active Bass Speaker 
Just in case you might have got the impression that all 
the next issue will be features, here's a project for you. 
Mind you, your neighbours may well sink to bribing 
your newspaper deliverer to hang onto your copy of 
ETI, because this sub -resonant speaker should cer- 
tainly rattle a few walls and floor -boards! 

Readers' Survey 
Thetimetoseekyouropinions has rolled around once 
again, with the added bonus of the possibility of win- 
ning a year's subscription. 

Distortion Meter 
Well, this item got squeezed out of this issue, for 
which we apologise, there just wasn't room to get in 
everything we wanted to get in. However, we pro- 
mise, cross our pulse generators and hope to die, that 
it will be in the next issue. 

IS ELECTRONICS 
RELIABLE? 

There area number of question marks overthe perfor- 
manceand reliabilityof electronics, notafewofwhich 
have turned up in ETI projects! The space shuttle fails 
to get off the ground. An IC will not work within its 
specifications, and duplicates also fail to work The 
Nim rod 'eye in the sky' radar system won't work as it 
was designed to do and is sent nearly all the way back 
to the drawing board. A leading semiconductor com- 
pany admits that many of its ICs have not been pro- 
perly tested, and initiates a hastily assembled crash 
testing programme. Anyone who reads the elec- 
tronics trade press will have seeñ these stories; next 
month's ETI will attempt to get them in perspective. 

ALL THIS AND MORE IN THE NEXT ISSUE OF 
ETI. RESERVE YOUR COPY OF THE JANUARY 

ISSUE NOW! 
All the articles listed above are at a late stage of decay in the Editor's in tray. However, the availability of space and other factors beyond our control 
(like the Assistant Editor being strangled by an innocent passer-by after one of his appalling puns) may limit our ability to bring them to you. 
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Lat Na De.RIt010n 
1 H P SHE Signal Generators type 620A/620B/620A 
2 Schomandl Wavemelere Type FD1 with converters 
3 EH Research Lobs Pulse Generalor Type 139MS 
4 HP RS Meter type 2508 
5 Alrmeo MIIIhro0neter Type 3010 
6 Ain -nec MIIINoltrneler type 301 
7 Pala Dynamics Terminal 
8 Morconi limebaee Delay Generator Type TR415 
9 MorconI FM'AM Modulation Molar Type TF2300 

10 ATM Electronics Variable Function General. 
11 POe VHF Signal Generator Type 5G2V 
12 rye HF tronlcelver 6 channel Type 508130 
13 Pp Signal GaneFalor type SGSU 

14 Tee Battery Chargers Type FCO 9 volt 
15 Pee Modulation Meter Type MMI 
16 HP. Wave Mwlyser Mode13024 
17 I0011ae Oscilloscope Type 545A Less Plug Ins 
10 KSM Electronics Pulse Generator Type ITO D 

19 EMIEIectrontos Oscilloscope Pluglns Type 7'6 
20 EMI Electronics Osciloscope 009lne Type Il/1 
21 rye MOtophone Portables MM Band 
22 DMamco Oecnbecope type 0 7100 
23 Wayne Kerr Urine's. Bridge type CI 375 
24 DecwAlerlermm. 
25 Fano- Mag 3ph 240v 5 Skye Transformer 
26 lekhond Oscilloscope Plug-1ns lee G. 
27 Marconl RF Power Meter Type 1F 10204 
28 Maroon, 100 Wall Ide A1enualor Type 1M5280 
20 Advance Osciibscope Type 0S 210000 

30 Marconi VHF Signal Generator Type. 10640 
31 Rohde 8 Scheme Power ºgrd Generi type 00941001 

32 Ferrant Computer lermlrwl Type WDM 2000 

33 Pye IF Signal Generator 
34 Marconl Oecllbecope Type 713310 
35 Bruel & Kper MlcrophOne AI1P1Her type T 2604 

36 Tektronix Osclloecope lope. 5310 C/W type H Plug. 
Ink 

37 1e0rab pyloloope Type 567 C/W Type 14'1 Pkph 
38 Advance Signal Generator Type C2 
39 Marconl 25 MHz PUB. Generator type IF 2025 
40 Rhode 000Awrl Power Ted MlObtlType 9/013116 
01 Marconl Frequency Convertor Type TF2402,1M7164 

42 Solanron Recorder Drive Unit type 0295 
43 Marconi UHF FM Signal Generolor type 1F 2012 
44 Wonoel & Gº0ermann Flier Une type 101,2 

45 R11pde 0 Schwartz Wovemeler Type BN 15221 
46 Pye UHF 3gnál Genrotor 
47 OP Signal generator Model 6060 
48 Ayo Signal Generator 
49 000(100 Schwo00 POlyakop type SWOB 11 

50 Marconl White Noise lest Selye. 0A 20906 

Qty. 
Plan 
Excluding VA, Let mo. Description 
£340 51 Teleaulpm 43 ent Oscilloscope type D0 
£60 52 ROWorneter Slgnol Generator type M 27g 
£60 53 Co00.00re I007v1501201g12v1c44v3e 20070 
£150 54 Mbar. 3neSocesFUNti BaGen625iellpewIOIy6M 
£150 55 HP. DC Power Supdy040v 3amp 
£60 56 HP VIVM MOOW 400D 
£20 
440 
£275 
£45 
£120 
£150 
£150 
£40 
£150 
£40 
£60 
£80 
£25 
60 

£80 
£290 
£40 
£70 
£20 
£40 
£00 
£20 
£193 
£160 
£120 
£40 
£40 
£90 

£80 

£160 
£80 
£100 
£100 
£20 

£350 
£20 
£40 
£60 
£80 
£40 
£200 
£200 

57 Jerrold Held Strength Meter Model 17048 
58 Marconi Umware. e.g. Type IF8080 
50 Marconi Standard Signor Generator Type 1F 067 
60 Alrme0 Sweep Signal Generator Type 352 
61 Solortron Digital Vollmeter Type LM 14202 
62 Macs. Popani FM'AA1 Mod hoer bps 1F23010 

63 Maces. Prpparynme UHF Manual. lype IF 2168 
64 Wavetek Programmable VCG Model 155 
65 !Stowe true RMS Valve Volt Meter type 0124 
66 Racal VHF Callaoipe Type 850 
67 Eddystone Communication Receiver Type680% 
68 Sonde,. Microwave Oscillator type CIC2.4 
69 General Rob St0bad SFgd Generpbr Type 1096 
70 teiequlperent Osallbecope type 043 
71 Marconi Frequency Selector Unit Typo T07047 
72 Marconi RF Power Meta Type M 7056 
13 Marconl Programmade Vollmeter Type IK 2601 
74 Hectro Inlemotlonol UHF Pre Amp Type ÁP5010 
75 Honeywell Power t In tee Set tee Pit -1 

76 1060100 0191101 V.lneler Type 10313 03 
77 BPL Super Megohmmeten Type RM 170 
78 chart Recorders Various 
70 Malcom AF Power Meter Type 72500 
80 Rhode 8 Schwartz Sb 519nal Gen type 8104140 
BI Trenduta Test Set NO 5 

82 General Rodio VIF Oecllear Type 1363 
83 Tektronix Osclloscope type 5458 less Plug -Ina 
84 Nagord Oecilbecope type 311 C/W3 Plug -Il, 
85 Marconi Devlalon Tee Sel type 60768 
86 Scaiamp Galvanometers 
87 Electrolytic Capo0llas 2200m40 25000 
Be Elechonome9 VOeo Monitore 

89 Equipment& Mutt Core Cables 
90 Telequlpmenl Oscllloecope Type 5515 
01 Sony EmtyM0eo tape Reels Type RH 7V 
92 Eleclonlce Ioshumane lb Ch,000000 type 250 

93 Seid Power Supply Unit Type TSS76 

94 Advance Mllllvolimeter Type 774 
95 Robond Double P.SU. type 1104 
96 Marconl Output Power Meter Type 7 893 
07 

HP Storage 06 00000T 1 e81 
with 
4 

Manuals 
98 
99 Marconl Valve Vol Meter Type 71041 

100 telequlpment Oscilloicope Type 5540 

Q1y 

0 

0 
500 

3 

Price 
E%Cluding VAt Lot Na 
£150 101 

£330 102 

£40 103 

£150 104 
£200 105 
£50 100 
£60 107 

£120 100 
£60 10 
£40 110 
£40 111 

£150 112 

£50 113 

£100 114 
£45 115 
£100 110 

£40 Ill 
£65 118 

£180 110 
£80 120 
£60 121 

£05 122 

see 123 

£35 124 
£35 125 
£60 120 

£50 127 

£60 128 

£120 120 

£150 130 
£50 131 

£150 132 

£50 133 
£50 134 
£30 135 

£100 136 
£75 137 

£100 138 
£40 139 

£80 140 

£15 141 

£10 142 

£40 143 

£50 144 

£40 145 

£60 146 

£300 147 

£150 148 

£80 149 
£250 150 

DeK6p110n 
Co.ore Cable type Unlradla M112 
Tektronix Oecbcope lutte SM Cny Rug ett0 cosen 
Node 8 Schmalz Mitex.re Poem Meld Ape BN 2412 

Marconl Microwave Sweep 0.00olar Type 66004 
Marconl 519001 Generator Type 1/9950 
Scnanandl Modulera MAF Type BNB41962 
10101 ad Decode 519 Gen 30311:00/00 Typerolmfl 
Mode B SCIMVC Decode Send Gen Ape 00941101 

Lelequipment 0.0000e000 Type 5 324 
Marconi AM Signal Generaor type 7 801D/ BS 

Marconi VHF Signal Generator Type IF 1064016M 
Marconi Unlwaai Bridge Type 1F FMBB 

Marconl re 0 Re Output Test Sel lype TF 1065 
HP SHF Signal Generolor Model 6180 
Marconi Noes Generate, Type 111106/2 
Marconi Spool Generator type TF MA'S 
Marconi Signal Generator Type 70050/5 
Marconi Me AYgnUPent Oscilloscope type 71104/1 
Marconi Sign. Generolor type TF 10668'65 
leklrond Oscilloscope Type RM 17 

Tele9ulpment Oscilloscope type S 31R 
Telequiprnent OFtllbeaape Type 0 52 
Marco. ÁW10 Tepe, Type 7 004.0 
Teiqulpmeel Oscilloscope type 543 
Marconi FM Signal General. Type IF2013610-220Mh z 

PhllCe MIIIOMmeter Type G546012 
Pye W30 Westnlnster% low Band 24 volt 
Rocol Canmunlcatlons Receiver type RA 17 

Advance OFc1lloscope Type 05 250 
Marconi UHF Signal Generator type 71060/2 
1.0.Elec Ltd Stabilised P U. Type LP 401T 
SE labs Oscllosccp0 Type 5M 111 

Advance0scltidecope Type 052200 
Rhode 0 Schwartz UHF Teel Receiver Type 6191523 
Tekhond /cape Type 647 leu Plug -Ps 
Aztec 19' Video Moleta type VM20a1S 
Nmrec Modulation Meter 1ype40 
Marconl RC Oscillator Type 71101 
Marconi Senellve VON. Volhneter Type 111100 
Foster 011 Feed Vanac 0270vo040 amp 
Heerlen Packard 5.000 Oec111otOr Type 6920 
Teldroná Fete Mark Generator Type RM 181 
Tektrond Time Mark Generator Type 1084 
leteaulpmenl Oscilloscope lype 5 5408 
Teen uiprnenl Oscilloscope Type 511 
Sony Video tape Type V -30H 
Teleaulpnent Osclllo3000e Calibrator typo C1 
Marcon120Mnz Sweep Generator type TF 1009 
TranetlOre type 203140 
Veneer Digital COUnler type r54653442 

Plce 
aly Eulutlhg VAI 
300 £100 

£40 
£120 
£60 
£150 
£250 
£250 
£150 
£75 
£75 
£100 
£05 
£120 
£40 
£250 
£400 
£100 
£100 

£45 

£20 

£300 
£15 

4 £200 
£185 
£PO 

£150 
£30 
£105 
£400 
£50 
£150 
£100 
£100 
£120 
£60 
£100 
£300 
£80 

£80 
£IS 
£50 

De £110 
£40 

50 £200 
£60 

5 STATION ROAD, 
LITTLEPORT, 
CAMBS. CB6 1 QE 

B. BAMBER ELECTRONICS 
GOVERNMENT AND MANUFACTURERS SURPLUS 

Phone Ely (0353) 860185 

ELECTRONIC COMPONENTS 
TELECOMMUNICATION EQUIPMENT 
TEST GEAR 

LIGHTING 
BAND - THEATRE - CLUB - DISCO 

Great news has arrived for theatre, band, club and disco. The new 
high tec series 2 means it is now cheaper than ever to own your 
owsn lighting system. With complete packages from just £190 it 

makes a sound investment. Compared to the cost of hire, your 
money is recovered in a matter of months. At MJL we have an 

extensive range of desks, power packs and control equipment, at 

the most competitive prices in the UK. And for those with really 
limited funds, a range of DIY modules. So if itsjust5KW, or500KW, 
give us a call. 

MJL SYSTEMS LTD 
45 Wortley Road 

W. Croydon 
Surrey CRO 3EB 
Tel: 01-889 4138 
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PROJECT 

VARIO UPDATE 
Lindsay Ruddock's vertical speed indicator project in our April and 
May issues aroused considerable interest. Here the author replies 
to some of the suggestions made by readers regarding the design. 

One modification which has 
been suggested is the addi- 
tion of 'total energy' com- 

pensation (see Read/Write, August 
'84 ETI, page 62). It is the author's 
intention to develop such a system 
at some stage, but it would require 
such extensive modifications that it 
might be better to think in terms of 
designing a new vario from scratch. 
There seems to be little demand for 
total energy compensation from 
hang glider pilots, probably 
because of the extra complication 
introduced by the need to plumb 
in a source of pitot pressure and 
because hang glider pilots are more 
aware of their airspeed than are 
sailplane pilots. There is, in any 
case, at least one variometer on the 
market with total energy compen- 
sation, and interested readers might 
like to contact the manufacturers at 
the address given at the end of this 
article. 

That having ben said, there may 
still be a few readers who really are 
interested in total energy compen- 
sation and who are prepared to do 
a little experimenting in order to 
achieve it. The following notes may 
be of some help to them. 

The ETI design senses only static 
pressure, which it feeds directly to 
the differentiator. To provide total 
energy compensation, the input to 
the differentiator should be mod- 
ified to:- 

FURTHER 
OFFSET 
CORRECTION 

STATIC PRESSURE 
FROM IC2 PIN 6 

SELECT ON 
TEST TO 
MATCH 
TRANSDUCER 

P-1 pv2 (1) 
where p= static pressure 

p = air density 
v= velocity of glider 

The quantities " " and "v" are 
not directly available so more 
manipulation is necessary: 

p- '/2 = 2 p- p -1/2 pv2 
(2) 

=2p-(p+'/2p) (3) 
= 2X(STATIC PRESSURE) - PITOT 
PRESSURE 

This expression is realizable, 
since the quantity (p+1/2pv2)is, in 
fact, the pitot pressure which can 
be sensed by a second pressure 
transducer plumbed into a pitot 
source. 

Pitot pressure is the extra pre- 
ssure that arises in a tube when the 
mouth of the tube faces into a 

stream of air. It appears in books on 
aerodynamics and fluid flow, and is 

well-known to amateur fliers and 
aerodynamicists - but not to ETI's 
assistant editor, who carefully 
ammended 'pitot' to 'pilot', all the 
way through the original script, 
then wondered why the author had 
so consistently made the same 
rather curious typing error - t and I 

being well -removed from each 
other on a conventional QWERTY 
keyboard. We're ashamed to add 
that the editor, despite his back- 

PITOT OFFSET 
ADJUSTMENT 

PITOT PRESSURE 
TRANSDUCER 

& BUFFER 

TO DIFFERENTIAL 
INPUT Cl 

Fig. 1 Suggested modification to the original vario circuit to give total energy 
compensation. 

ETI DECEMBER 1984 

ground in physics, had little more 
idea as to what pitot pressure was! 

What is required, therefore, is to 
modify the input to the differen- 
tiator by subtracting the right 
amount of pitot pressure in accor- 
dance with expression (3). One 
possiblity is to place a summing 
amplifier between the static 
pressure transducer buffer and the 
differentiator, as shown in Fig. 1. 

It should be emphasised that 
this is only a suggestion aimed at 
those willing and able to develop 
their own circuitry. The author has 
not tried the system and cannot 
offer any further practical 
information. Readers who are 
particularly interested in total 
energy compensation should 
obtain a copy of the September 
1975 issue of "Soaring" magazine in 
which the subject is fairly well 
covered. 

Temperature 
Compensation 
In an effort to present as 

straightforward a circuit as possible 
in the ETI vario design, temperature 
compensation of the transducer 
was kept simple. 

Better temperature compensa- 
tion of the Sensym LX0503A can be 
easily achieved by 'tuning' the 
regulated voltage to the device. 
Since the vario circuit is not sensi- 
tive to supply voltage, it is con- 
venient to make the regulated 
voltage to the complete circuit 
adjustable. This is implemented by 
replacing the 78105A regulator chip 
with an adjustable op -amp 
regulator based on the LM10. 

The original PCB was designed so 
as to leave space for a satellite 
board carrying the LM10 regulator 
circuit just above the transducer 
and to the left of the existing 
78L05A regulator. There is also 
some space available on the under- 
side of the transducer PCB and this 
can be used if there is insufficient 
space above, as might be the case if 
one of the larger transducer types 
has been used. 

A suitable veroboard layout for ä 
the new regulator, circuit is shown 
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WIRES IN PLACE 
OF 78L05A 

Fig. 2 Adjustable regulator arrangements to replace the 78L05A. 

in Fig. 3. It was not considered 
worthwhile producing a PCB layout 
for such a small board and so sim- 
ple a circuit. Note, when you come 
to assemble the board, that one of 
the links is underneath the IC and 
don't forget to break the tracks in 
the positions indicated. Do not use 
an IC socket as this would make the 
board too deep to fit easily in the 
available space. It is quite a good 
idea to solder short leads in place 
of R to begin with as this will save 
you>having to remove the board to 
try different values of resistance 
and will also reduce the risk of 
damage to the tracks caused by 
repeated solering and desoldering. 

When complete, the new board 
is wired directly in place of the 
original 78L05A regulator. A little 
tape or a sticky pad should be suffi- 
cient to hold it in place and prevent 
it from touching any other part of 

+9V IN 

Ov *vouT 

= BREAKS IN VERO TRACKS 

Fig. 3 Veroboard layout for the 
regulator circuit. The component 
values are given in Fig. 2. 

9491 
1.22V 
BAND 

GAP REF 

the circuitry. Note that the pre- 
viously optional 100uF decoupling 
capacitor, C4, should now be fitted. 

The resistor Rx sets the regulated 
voltage. eg Rx = 1k, V = 5V, Rx = 
13k, V = 6.25V 

V = 4.9 x ` 
Rx+47k ` 

47k J V 
A good starting voltage is 5.5V, 
Rx = 5.6K. 

Rx is adjusted downwards if the 
vario reads sink as it cools (use the 
fridge to find out) and vice versa. A 
large percentage of LX0503A 
devices end up with satisfactory 
temperature compensation with 
supply voltages of between 5 and 
5.5 volts, which explains why the 
LX0503A is shown wired across 5V 
in the original design. 

Further benefits of using the 
LM10 are that battery life is tripled 
to a hundred hours from an 
alkaline battery and ordinary zinc 
carbon types may also now be 
used, giving about 50 hours. This is 

because not only is battery drain 
halved (the 78L05A draws 3mA 
standing current), but the battery 
endpoint voltage is lowered - the 
LM10 regulator requires only 0.2 
volts input to output differential 
compared to 2.5V for the 78L05A. 
Other adjustable regulators can be 
used, but have not been checked 
out. 

Note that while tuning the sup- 
ply voltage is recommended as a 

method of temperature compensa - 

FOXBORO 
TRANSDUCER 

PACKAGE 

DIFFERENTIAL 
INPUT 
TO FIRST 
AMPLIFIER 

Fig. 4 Constant current excitation 
arrangement for use with Foxboro 
transducer. 

tion for the LX0503A, the alternative 
transducer, the MPX100A, can only 
be compensated by the single 
series resistor/constant supply 
excitation voltage method as 
outlined in the original article. 

Some people have acquired 
Foxboro transducers. For these, and 
Druck -Keller types, constant 
current excitation is best. The pre- 
cise current affects sensitivity but 
for compensation purposes the 
absolute value does not matter. A 
suitable circuit is shown in Fig. 4. 

All the compensation methods 
mentioned compensate explicitly 
only for span. Since the operating 
pressure range is not too great, it is 
not worth considering offset errors 
separately. 

A word of explanation for all 
these compensation methods is 

probably in order. The major tem- 
perature dependent parameters of 
a piezoresistive pressure transducer 
are: 

1. temperature coefficient of 
bridge resistance (approx. 
+2000ppm/C.). 

2. temperature coefficient of 
gauge factor or pressure sensitivity 
(approx. -2000ppm/C.). 
Note the opposite signs of these 
coefficients. 

In the best transducers, eg Fox- 
boro, Druck -Keller, these coef- 
ficients are equal as well as 

opposite, which explains why cons- 
tant current excitation provides 
automatic compensation. 

In the case of the MPX100A, 
constant current excitation causes 
over compensation as the 
magnitude of the temperature 
coefficient of bridge resistance is 

greater than the temperature coef- 
ficient of gauge factor. Something 
in between has to be used, which is 

why a compensating resistor in 
series with a constant voltage is 

recommended. Adjustment is easy 
and the method gives very satisfac- 
tory compensation, even for use as 
an altimeter. 

In the case of the LX0503A, the 
least consistent of all the low-cost 
transducers on the market, the 
gauge factor temperature coeffi- 
cient is much greater than the 
bridge resistance temperature coef- 
ficient. Compensation must be by 
some other method such as using 
the internal Vbe multiplier. 

ETI 
The total energy compensated 
variometer mentioned in this article 
is manufactured by Thunderbird 
Electronics Ltd, 20 Buttgarden 
Street, Bideford, Devon, te102372- 
5133. 
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If an 
advertisement 

is wrong 
we're here to 
put it right. 
If you see an advertisement in 

thé press, in print, on posters or in the 
cinema which you find unacceptable, 
write to us at the address below 

The Advertising 
Standards Authority. 
ASA Ltd, Dept 3 Brook House, 

Torrington Place, London WC1E 7HN 

LOOK! 
UNBEATABLE VALUE 
TANDON 57'THINLINE FLOPPY DISK ()RIVES 

SINGLE SIDED DOUBLE DENSITY £100 

DOUBLE SIDED DOUBLE DENSITY UM 
BRAND NEW 

DON'T DELAY- 
ORDER TODAY! 

X.P. SPECTRUM ANALYSER 1531A 10MNZ-12.4012 with P.O.A. 

8518 dieplay 

TEK455 Dual Trace SOMHZ Delay Sweep 0650 

GOULD OS 3550 Dual Trace 60MHZ Delay Sweep £500 

OSCILLOSCOPES 

2 TEK 454 Dual Trace 150 MHZ Delay Sweep . £700 

6 TELEOUIPMENT 083 Dual Trace 50MHZ Delay Sweep £400 

7 Tel 453 Dual Trace 50MHZ Delay Sweep £315 

9 CURSOR 4100 Dual Trace 75MNZ Delay Sweep 0315 

10 SOLARTRON C01740 Dual Trace 50MHZ Dual TB £250 

14 TEK 585A Dual Trace 85MHZ Dual TB Delay Sweep 
- - 

£200 

15 COSSOR COU 150 Dual Trace 35NHZ Delay TB £200 

17 SELABS SA1111 Dual Trace 20MHZ £200 

23 SOLARTRON C01400 Dual Beam 15MHZ [100 

STORAGE OSCILLOSCOPES 

35 TELEOUIPMENT DM64 Dual Trace 10MHZ 1350 

36 TEK 564 Dual Trace 10MH1 Delay Sweep _ 0275 

37 TEK Spectrum Analyser 50H2-1 MHZ. 547 Mainframe with 

1L5 Plug-in Sait £700 

40 TELEOUIPMENT CT71 CURVE TRACER [400 
42 H.P. SHF SIG GEN 620B 7-11GHZ.. .. £350 

46 H.P. UHF SIG GEN 612A 450-1230MHZ £2011 

50 MARCONI AMIEM Sig Gen TF2008 10KH-510MHZ £1,250 

52 MARCONI AM/FM Sig Gen TF106 68 /6 10-470 MHZ £325 

59 MARCONI AM/FM Sig Gen TF995A/21.5-220MHZ . £260 

62 MARCONI VHF Sig Gen 0610648/5M 68-108. 118-185.450- 

470MHZ 0110 

63 MARCONI OUTPUT TEST SET TE 1065 for use with TF1064 6 

TF995 range Sig Gens £75 

66 ADVANCE AM Sig Gen E2 100KHZ-100MHZ £40 

72 TEK Constant Amplitude Sig Gen 1908 350KHZ/50MHZ £100 
74 MARCONI WIDE RANGE OSC TF1370A £/MHZ (Square wave 

l0100KHZ) 
. 

£95 

80 WAYNE KERR AF Sig Gen 5121 10H2-120KHZ £40 

87 H.P Pulse Gen 214A 10HZ-1 MHZ ... 
89 EH PULSE GEN 139L 1KHZ-20MHZ Singleloouble Pulse 1200 

99 TEK TIME MARK GEN 180.. [40 
102 BONTOON 0 METER 260A 50KHZ-50MHZ ....... 7250 

104 MARCONI 0 METER TF329G 50KHZ-50MHZ £150 
106 MARCONI UNIVERSAL BRIDGE TF1313 0.25% 0200 
108 MARCONI INSITO UNIVERSAL BRIDGE TF2701. Battery 

Operated £300 

109 Wayne Kerr Aulobalance Component Bodge 8421 £250 
114 Wayne Kerr Component Bridge B521 (CT375) L 100uH- 

500kH; C1pF-5F: R1 milhohm-1000Mahm £35 

117 Wayne Kerr VHF Admittance Bridge 8801 with Source S161 

6 Detector R161... £400 
119 MARCONI AM/FM Mod Meter TF2300S 2.100MHZ £375 
123 AIRMEC MOO METER AM/FM type 2103-300MHZ £95 

124 MARCONI RF MILIIVOLTMETER TF260350KNZ1500MHZ 

1 mV-3VFSD £375 
125 MARCONI ELECTRONIC VOLTMETER TF260420HZ- 

1500MHZ AC/OC/Ohms AC300mV-330V FSD. DC 200m6 - 

16V POD £175 
144 AVO MULTIMETER Model 7 PEP 07 £20 
146 AVO MULTIMETER Model 8 P&P £7 £45 
152 MULTIMETER 04324 33 switched ranges 20K Ohm per volt 

Comple with leads & battery. Brand New. One year guarantee 

P&P £4 £16 
160 FARNELL STAB PSU TSV30/5 0-30V 5A. Current limiting 

Metered £65 
161 FARNELL STAB PSU TSV30/2 0-300 2A Current limiting 

metered. £50 
163 ROBAND VARECO PSU type 33-20-330 2A Current limiting 

metered Inn current production) £100 
169 KINGSHILL STAB PSU Model 5000-600 0.5A. Current 

limiting Metered P&P £7 OHO 

180 BRANDEN8URGH PHOTOMULTIPLIER PSU 47R 10-21000 

5mA Metered £200 
190 VOLTEE PSU Model 132.635 d- SA. -120; .24E High 

current unused 715 
191 AC/OC ELECTRONICS PSU MODULE 251 56 2A .1-12V 0 4A 

Un -used POP £3 £15 

206 866 LEVEL RECORDER 2305 C400 

20986K MEASURING AMPLIFIER 2606 2HZ-200KHZ £600 

210 B6K BAND PASS FILTER SET Octave & 3rd Octave 

WeigAmg Networks ABCD. [550 
211 B6K DIGITAL EVENT RECORDER 7502 £1.500 
225 DAWE OCTAVE BAND SOUND LEVEL METER type6419c £150 

281 M.P. LOGICSTATIC ANALYSER 1602A .. .. £450 
286 /WO VALUE CHARACTERISTIC METER VCM 163 - .. £275 
293 MARCONI AF POWER METER TF893A £75 

297 MARCONI DIFFERENTIAL DC VOLTMETER TF2606 

0-11000.. £225 

300 ROS POLYSKOP SWOB1 EN 4244/2/50 £350 
Also in stock MEW OSCILLOSCOPES. MULTIMETERS eec 

TNIS IS A VERY SMALL SAMPLE OF STOCK. SAE or Telephone 

for LISTS 

Please check availability before ordering. Carriage all units 

£10 VAT to be added to Total or Goode S Carriage. 

STEWART OF READING ea 110 WYKENAM ROAD, READING, BERKS 8661 PL 
Telephone: 0734 68041 

Callers welcome 9 a.m. to 5.30 p.m. Monday to Saturday inclusive 

1MASTER 
Electronics -1Vlicroprocessors -Now! 

The PRACTICAL Way! 
Electronics - Microprocessors - Computer Technology is the career 
and hobby of the future. We can train you at home in a simple, 
practical and interesting way. 
Recognise and handle all current electronic components and 'chips'. 
Carry out full programme of experimental work on electronic & 
computer circuits including modern digitaltechnology. 
Build an oscilloscope and master circuit diagrams. 
Testing and servicing radio - T.V. - hi-fi and all types of electronic/ 
computer/industrial equipment. 

NewJob? New Career?New Hobby ? SEND THIS COUPON NOW. 

r 
' 

' 
' 

Co\oit' 

- - - - - - - - - 
Please send your brochure without any obligation to:- 

NAME 

- - - - - - - - - - - - 
I am interested in: L I ELECTRONICS 

ADDRESS 

ETI 12 BLOCK CAPS PLEASE 

MICROPROCESSORS 

L 1 RADIO AMATEUR LICENCE 
CITY & GUILDS EXAMS 

Other Subjects 

acceeonmev OR TELEPHONE US 
COANSPONIDEKI Calif GIS 

British National Radilo&Electronics School Reading,13erks.RG11BR CACO 
L--------------------- 

11 WWI 

0734 51515 OR 
TELEX 22758 
124 HR SERVICE) nil - 

' 

' 
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electronics today international 

BOOK SERVICE 
How to order indicate the hooks required by ticking the boxes and send this page, together with your payment, to: E 1 I Hook Service. 
Argus Specialist Publications Ltd, 1 , Golden Square, London W1 R 3AB. Make cheques payable to ETI Book Service Payment in 

sterling only please. All prices include P & P. Prices may be subject to change without notice. 

BEGINNERS GUIDE 

eg noire Guide to : asic Programming Stephenson 
Beginner's Guide to Digital Electronics 
Beginner's Guide to Electronics 
Beginners Guide to Integrated Circuits 
Beginner's Guide to Computers 
Beginner's Guide to Microprocessors 

COOKBOOKS 

Master IC Cookbook Hallmark 
Microprocessor Cookbook M. Hordeski 
IC Op Amp Cookbook Jung 
PLI. Synthesiser Cookbook H. Kinley 
Active Filter Cookbook Lancaster 
TV Typewriter Cookbook Lancaster 
CMOS Cookbook Lancaster 
TTL Cookbook Lancaster 
Micro Cookbook Vol. 1 Lancaster 
BASIC Cookbook K. Tracton 
MC6809 Cookbook C. Warren 

ELECTRONICS 

Principles of Transistor Circuits Amos 
Design of Active Filters with experiments Berlin 
49 Easy to Build Electronic Projects Brown 
Electronic Devices & Circuit Theory Boylestad 
How to build Electronic Kits Capel 
How to Design and build electronic instrumentation Carr 
Introduction to Microcomputers Daglecs 
Electronic Components and Systems Dennis 
Principles of Electronic Instrumentation De Sa 

Giant Handbook of Computer Software 
Giant Handbook of Electronic Circuits 
Giant Handbook of Electronic Projects 
Electronic Logic Circuits Gibson 
Analysis and Design of Analogue Integrated Circuits Gray 

Basic Electronics Grob 
Lasers - The Light Fantastic Hallmark 
Introduction to Digital Electronics & Logic Joynson 
Electronic Testing and Fault Diagnosis Loveday 
Electronic Fault Diagnosis Loveday 
Essential Electronics A -Z Guide Loveday 
Microelectronics Digital & Analogue circuits end systems Millman 
103 Projects for Electronics Experimenters Minis 
VLSI System Design Muroga 
Power FETs and their application Oxner 
Practical Solid Stete Circuit Design Olesky 
Master Handbook of IC Circuits Powers 
Electronic Drafting and Design Raskhodoff 
VOM - VTVM Handbook Risse 
Video and Digital Electronic Displays Sherr 
Understanding Electronic Components Sinclair 
Electronic Fault Diagnosis Sinclair 
Physics of Semiconductor Devices Sze 
Digital Circuits and Microprocessors Taub 
Active Filter Handbook 
Designing with TTL integrated Circuits Texas 
Transistor Circuit Design Texas 
Digital Systems: Principles and Applications Tocci 
Master Handbook of Telephones Traister 
How to build Metal/Treasure Locators Traister 
99 Fun to Make Electronic Projects Tymony 
33 Electronic Music Projects you can build Winston 

£5.35 
£5.35 
£5.35 
£5.35 
£5.35 
£5.35 

£10.15 
£7.70 

£14.25 
£7.70 

£13.40 
£11.15 
£11.85 
£10.95 
£15.30 
£6.00 
£7.25 

£8.50 
£11.30 
£6.00 

£13.20 
£3.55 
£9.35 
£7.20 

£15.00 
£11.40 
£12.95 
£17.35 
£11.75 
£5.55 

£30.25 
£11.30 
£7.70 
£515 
£7.85 
£6.25 
£7.50 

£12.70 
£8.30 

£34.10 
£9.40 

£25.00 
£12.85 
£22.15 
£8.50 

£28.85 
£7.50 
£4.50 

£17.35 
£32.00 
£7.60 

£1520 
£15.20 
£12.95 
£10.00 
£6.00 
£8.50 
£6.95 

£6.35 
£9.95 
£725 
£8.75 

£10.95 
£11.90 
£9.50 

£15.55 
£15.55 
£23.00 
£9.25 
£7.70 
£9.50 

£28.85 
£925 
£9.30 
£9.50 

£11.80 

COMPUTERS & MICROCOMPUTERS 

BASIC Computer Games Ahi 
From BASIC to PASCAL Anderson 
Mastering Machine Code on your ZX81 T. Baker 
UNIX - The Book Banaham 
Z80 Microcomputer Handbook Barden 
Microcomputer Maths Barden 
Digital Computer Fundamentals Barter 
Visicalc Book. APPLE Edition Bell 
Visicalc Book. ATARI Edition Bell 
Introduction to Microprocessors Brunner 
Programming your APPLE II Computer Bryan 
Microprocessor interfacing Carr 
Microcomputer Interfacing Handbook A/D & D/A Carr 
Musical Applications of Microprocessors Chamberlain 
30 Computer Programs for the Home Owner in BASIC D. Chance 
Microcomputers Dirkson 
APPLE Personal Computer for Beginners Dunn 
Microcomputers/Microcomputers - An Intro Gioone 

Haviland 
BASIC Principles and Practice of Microprocessors Heller 
Hints end Tips for the ZX81 Hewson 
Whet to do when you get your hand on a Microcomputer Holtzman 
34 More Tested Ready to Run Game Programs In BASIC Horn 
Microcomputer Builders' Bible Johnson 
Digital Circuits and Microcomputers Johnson 
PASCAL for Students Kemp 
The C - Programming Language Kernighan 
COBOL Jackson 
The 2X81 Companion Maunder 
Guide to Good Programming Practice Meek 
Principles of Interactive Computer Graphics Newman 
Theory and Practice of Microprocessors Nicholas 
Exploring the World of the Personal Computer Nilles 
Microprocessor Circuits Vol.1. Fundamentals and Microcontrollers Noll 

920 
Beginner's Guide to Microprocessors Parr £5.35 
Microcomputer Based Design Peatman £11.30 
Digital Hardware Design Peatman í8.1I0 
BBC Micro Reavealed Ruston £9.45 
Handbook of Advanced Robotics Safford £14,45 
1001 Things to do with your own personal computer Sawusch £8.50 
Easy Programming for the ZX Spectrum Stewart £7.15 
Microprocessor Applications Handbook Stout £34.40 
Handbook of Microprocessor Design end Applications Stout £37,60 
Programming the PET/CBM West £17.80 
An Introduction to Microcomputer Technology Williamson £820 
Computer Peripherals that you can build Wolfe £12.40 
Microprocessors and Microcomputers for Engineering Students end Techni- 

cians Wooland £7.10 

Troubleshooting Microprocessors and Digital Logic Goodman £9.28 
Getting Acquainted with your VIC 20 Hertnell £8.50 
Getting Acquainted with your 2X81 Hartnell £5.96 
Let your BBC Micro Teach you to program Hartnell £7.90 
Programming your ZX Spectrum Hartnell . £8.50 
The ZX Spectrum Explored Hartnell £8.95 
How to Design, Build and Program your own working Computer System 

£9.30 
£7.15 
£ää 
£9.95 
£7.70 

£12.40 
£14.55 
£7.20 

£18.20 
£915 
£9.50 
£6.40 

£13.95 
£11.35 
£12.95 

REFERENCE BOOKS 

Electronic Engineers' Handbook Fink 
Electronic Designers' Handbook Giecoletto 
Illustrated Dictionary of Microcomputer Technology Hordeski 
Handbook for Electronic Engineering Technicians Kauffman 
Handbook of Electronic Calculators Kauffman 
Modern Electronic Circuit Reference Manuel Marcus 
International Transistor Selector Towers 
International Microprocessor Selector Towers 
International Digital IC Selector Towers 
International Op Amp Linear IC Selector Towers 
Illustrated Dictionary of Electronics Turner 

VIDEO 

Servicing Home Video Cassette Recorders Hobbs 
Complete Handbook of Videocassette Recorders Kybett 
Theory and Servicing of Videocassette Recorders McGinty 
Beginner's Guide to Video Matthewson 
Video Recording: Theory and Practice Robinson 
Video Handbook Van Wezel 
Video Techniques White 

£56.45 
£59.55 
£8.45 

£27.50 
£35.00 
£44.00 
£10.70 
£18.00 
£10.95 
£8,50 

£12.95 

£12.95 
£925 

£12.95 
£5.35 

£14.40 
£21.90 
£12.95 

Please send me the books indicated. I enclose cheque/postal order for 
f Prices include postage and pecking 

I wish to pay by Access/Barclaycard. Please debit my account. 

51212141 I I I I I I I 1 1 1 1 

4191219111111111111 
Signed 

Name 

Address 
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FOIL PATTERNS 
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The Active -8 delay unit board. 

The board for the Spectrum Centronics Interface. 
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The top and bottom foils for the experimenters' DRAM. 
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ETI PCB SERVICE 
In order to ensure that you get the correct board, you must quote the reference code when ordering. 

The code can also be used to identify the year and month in which a particular project appeared: the first 
two numbers are the year, the third and fourth are the month and the number after the hyphen indicates the 
particular project. 

Note that these are all the boards that are available - if it isn't listed, we don't have it. 
Our terms are strictly cash with order - we do not accept official orders. However, we can provide a 

pro -forma invoice for you to raise a cheque against, but we must stress that the goods will not be 
dispatched until after we receive payment. 

1981 

E/8106-8 Waa-Phase 
E/8106-9 Alien Attack 
E/8107-1 System A -Input 

(MM or MO 
E/8107-2 System A- Preamp 
1/8107-3 Smart Battery Charger ... 

E/8303-1 SoundBoard 12.83 
1 76 E/8303-2 Alarm Module 3 62 D 
4 00 D E/8303-3 ZX81 User Graphics 1 07 D 

E/8303-4 Logic Probe 2 50 
305 E/8304-1 Real Time Clock 8 74 
5 95 D E/8304-2 Thermemeter 
2.27 (2 boards) 9 74 D 

E/8108-3 Hand Clap Synth 4 57 
E/8108-5 Watchdog Home 

Security (2 boards) 6 11 
E/8109-1 Mains Audio Link 

(3 boards) 8.45 
E/8109-4 Laboratory PSU 5 21 
E/8110-1 Enlarger Timer 3 91 
E/8110-2 Sound Bender 3 05 
1/8111-1 Voice Over Unit 4 57 

O E/8111-2 Car Alarm 3 23 
1/8111-3 Phone Bell Shifter 3 40 
E/8112-4 Component Tester 1 71 

1982 
E/8201-3 Guitar Tuner (2 boards) 6.38 

O E/8202-1 Ripple Monitor 2 21 

O E/8202-2 Allez Cat Pest Repeller 1.93 
1/8202-5 Moving Magnet Stage 4.01 
1/8202-6 Moving Coil Stage 4 01 

O E/8203-4 Capacitance Meter 
(2 boards) 11.66 

1/8205-1 DV Meg 3 13 
E/8206-1 Ion Generator 

(3 boards) 9 20 
E/8206-4 MOSFET Amp Module ... 7.80 
1/8206-5 Logic Lock 3 52 

O E/8206-6 Digital PWM 3 84 
E/8206-7 Optical Sensor 2 00 
E/8206-9 Oscilloscope 

(4 boards) 13.34 
E/8207-7 TV Bargraph Main 5 24 

O 1/8207-3 TV Bargraph Channel .... 2.62 
O E/8207-4 Hotwire 3 02 

1/8207-5 Bridging Adapter 2 74 
O E/8208-1 Playmate (3 boards) 8 28 
O 1/8208-4 Kitchen Scales 2 12 
O 1/8209-2 Dual Logic Probe 2 22 

E/8211-4 Pulse Generator 6 08 
O E/8212-1 ELCB 2 77 
D E/8212-2 Servo Interface 

(2 boards) 6 75 
O E/8212-4 Spedracolumn 5 54 

1983 
E/8301-1 Fuel Gauge 3 45 

O E/8301-2 ZX ADC 2 59 
E/8301-3 Programmable PSU 3 45 

E/8304-4 Stage Lighting- Main ...13.73 
1/8304-5 Stage Lighting - Display 3.45 D 
1/8305-1 Compressor/Limiter 619 
E/8305-2 Single PSU 3 16 D 
E/8305-3 Dual PSU 4 01 
E/8305-4.2 NDFL Amp 7 88 
1/8305-5 Balance Input Preamp.... 3.23 D 
E/8305-6 Stage Lighting 

Autofade 619 
E/8305-7 Stage Lighting - 

Triac Board 4 74 
E/8306-1 to 3 PseudoROM 

(3 boards) 3 62 
E/8306-4 Immersible Heater 2 30 D 

O 1/8306-5 Atom Keypad 5 18 0 
E/8307-1 Flash Sequencer 2 67 

D E/8307-2 Trigger Unit Main Board... 2.67 
o E/8307-3 Trigger Unit Transmitter 1.66 
D E/8307-4 Switched Mode PSU.... 16.10 

E/8308-1 Graphic Equalisr 9 10 
E/8308-2 Servo Fail -Safe 

(four -off) 2 93 D 
E/8308-3 Universal EPROM prog ... 9.64 

O E/8309-1 NiCad Charger/ Regen ...3.77 
E/8309-2 Digger 3 40 D 
E/8309-3 64K DRAM 14.08 
E/8310-1 Supply Protector 2 19 D 

D E/8310-2 Car Alarm 3 98 
O E/8310-3 Typewriter Interface 4 17 

E/8311-1 Mini Drum Synth 3 07 
O E/8311-2 Alarm Extender 3 21 

E/8311-3 Multiswitch 3 59 
O E/8311-4 Multiple Port 4 34 D 
O E/8311-5 DAC/ADC Filter 3 22 

E/8311-6 Light Pen 4 60 
E/8311-7 Logic Clip 2 51 
E/8311-8 MC Head (JLLH) 3 17 D 

D E/8312-1 Lightsaver 1 85 
E/8312-2 A -to -D Board 12.83 D 

O E/8312-3 Light Chaser (2 bds) 7 54 
1/8312-4 ZX Alarm 6 04 

1984 D 
E/8401-1 Vector Graphics 8 27 
E/8402-1 Speech Board 

(Mini -Mynah) 10.97 

How to order indicate the boards required by ticking the 
boxes and send this page, together with your payment, to: 
ETI PCB Service, ArgusSpecialist Publications Ltd, 1 Golden 
Square, London W1 R 3AB. Make cheques payable to ETI 
PCB Service. Payment in sterling only 
please. Prices subject to change 
without notice. 
Total for boards £.. 
Add 45p p&p 0.45 
Total enclosed £ 

PLEASE ALLOW 
28 DAYS FOR 

DELIVERY 

MODULAR PREAMP: 
E/8402-2 Disc input (mono) 3 73 
E/8402-3 Output stage (stereo) .... 3.73 
E/8402-4 Relay/PSU 
1/8402-5 Tone, main (mono) 
E/8402-6 Tone, filter (stereo) 
E/8402-7 Balanced output (st) 
1/8402-8 Headphone amp (st) 
E/8402-9 Mother board 
E/8403-1 Power Meter 
E/8403-2 Z80 DRAM 
E/8403-3 Obedient Die 
E/8404-1 School Timer 
E/8405-1 Auto Light Switch 
1/8405-2 ZX81 EPROM Prog. .... 10.53 
E/8405-3 Mains Borne RC 5 07 
E/8405-4 Centronics Interface 4 09 
E/8405-5 Vario 6 62 
1/8405-6 Midi Drum Synth 3 59 
E/8406-1 Oric EPROM Bd 19.58 
1/8406-2 Spectrum Joystick 3 30 
E/8407-1 Warlock Alarm 8 19 
E/8408-1 Joystick Interface 3 07 
E/8408-2 EPROM Emulator 9 11 
E/8408-3 Infrared Transmitter 3 70 
E/8408-4 Infrared Receiver 3 98 
E/8408-5 CMOS Tester 4 60 
1/8409-1 1X42 Kybd. Interface .... 3.82 
E/8409-2 Bansheee Siren 3 19 
E/8409-3 Dry Cell Charger 2 80 
E/8410-1 Echo Unit 3 92 
E/8410-2 Digital Cassette 9 80 
E/8410-3 Disco/Party Strobe 4 80 
E/8411-1 AM/FM Radio (4 bds) 13.02 
E/8411-2 Control Port -control bd 12.15 
E/8411-3 Control Port -I/O bd 6 33 
E/8411-4 Capacitance Meter 3 55 
E/8411-5 Video Vandal (3 bds) 12.10 
1/8411-6 Temperature Controller... 2.88 
E/8411-7 Mains Failure Alarm 2 54 
1/8411-8 Knite Light 3 25 
E/8411-9 Stage Lighting Interface... 3.73 
1/8411-10 Perpetual Pendulum .... 3.14 
E/8412-1 Spectrum Centronics .... 3.51 
E/8412-2 Experimenter's DRAM. 14.08 
E/8412-3 Active -8: Motherboard... 9.37 
E/8412-4 Active -8: Protection Unit 3.67 
1/8412-5 Active -8: Crossover 3 67 
E/8412-6 Active -8: LF EQ 3 67 
E/8412-7 Active -8: Equaliser 3 67 
E/8412-8 Active -8: Delay Unit. 3 67 

3 73 
3 73 
3 73 
3 73 
3 73 
901 
581 
9 79 
3 76 
4 07 
401 

Signed 

Name 

Address 
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ELECTRONICS TODAY INTERNATIONAL CLASSIFIED 
Lineage: 
40p per word (minimum 15 words) 
Semi Display: (minimum 2 ems) 
£11.00 per single column centimetre 
Ring for information on series bookings/discounts 
All advertisements in this section must be prepaid. 
Advertisements are accepted subject to the terms and 
conditions printed on the advertisement rate card (available on request) flüj 

01-437 0699 

Send your requirements to: 
Jason Inskip 
ASP Ltd., 
1 Golden Square, 
London W1. 

ALARMS 

FREE BOOKLET 
on 

BURGLAR ALARMS 
with 

LOWEST U.K. DIY PUBLISHED PRICES 
PHONE OR WRITE FOR YOUR COPY 

051-523 8440 
AD ELECTRONICS 

217 WARBRECK MOOR 
AINTREE, LIVERPOOL L9 OHU älC 

Al INTRUDER ALARMS 
Wholesale Alarm Suppliers 

Latest D.I.Y. & Wholesale Published Catalogue. 
Write off for your copy 

88 Derby Lane, Old Swan, Liverpool 13 
Tel: 051 228 3483 or 051-220 0590 

IT'S ALARMING! 
HOW MANY PEOPLE DON'T 
PROTECT THEIR VALUABLE 

EQUIPMENT. 
TO ADVERTISE HERE 

AND INFLUENCE THEIR DECISION 
RING JASON INSKIP. 
TEL: 437 0699 x331 

FOR SALE 

AUDIO SIGNAL GENERATORS 
10Hz to 100KHz sine, square, 
toneburst. Sine distortion 0.01%. 
Accurate calibration. 3V variable 
plus switched attnuator. Mains 
powered, £47.50. 100W Mosfet 
audio amplifier boards with offset 
protection and thermal cutout. 
Now only £19.50 including pos- 
tage. SAE for full details. Ren- 
ardson Electronics, 119 Lomond 
Rd., Hull, HU5 5BS. 

POWERTRAN CORTEX MICRO- 
COMPUTER; ready -built, 10 
months old, hardly used: £350 
o.n.o. (marriage forces sale!) C. 
Pye 051-521 5762. 

VAT INCLUSIVE PRICES. 7805 
1A 5v voltage regulator 33p. 
Resistors, 1/4W carbon film 5% tot 
E12 10ohms - 1M (61 resistors) 
40p/pack or 0.75p each. dil soc- 
kets8pin 6p up -to 40 pin 18p. Also 
capacitors transistors and more. 
50p p+ p. Phone (0283) 703071 for 
price list. Hunt Electronics, P.O. 
Box 57, Derby, DE6 6SN. 

EPROMS. Brand new Z716 £3.00 
each; 2732 A-4 £4.00 each; 2764- 
30 £5.00 each; Z7128 £18.00 each; 
2114 £1.00 each; 4116 £1.20 each; 
veroracks 19" wide 3v size £15.00 
each. VAT. Postage extra. Cam- 
berley (0276) 28208. 

SECURITY 
Alarm Systems 

FREE COMPREHENSIVE CATALOGUE! 

LOWEST DISCOUNT PRICES 
HIGHEST QUALITY EQUIPMENT 
FREE DIY DESIGN GUIDE 
FULLY ILLUSTRATED 
MICROCHIP CIRCUITRY 

QUICK DESPATCH SERVICE 
FULL INSTRUCTIONS 

SEND SAE OR PHONE 

C -TEC SECURITY Dept E I, 

60 Market St, Wigan WN1 1HX. 
Telephone 109421 42444 

BURGLAR Alarm Equipment. 
Please visit our 2,000 sq. ft. 
showrooms or write or phone for 
your free catalogue. C.W.A.S. 
Ltd., 100 Rooley Avenue, Brad- 
ford BD6 1DB. Telephone 
0274 731532. 

HOME GUARD 
SYSTEMS 

If you want professional alarm/ 
C.C.TV/Door entry/security light- 
ing equipment or DIY kits at 
genuine trade prices don't delay 
phone today for our free illustra- 
ted catalogue. 

Tel: 01-651 2449 
Freepost, South Croydon 

Surrey CR2 9PU 
(no stamp required) 

FOR SALE 

STEREOAMPS 120 Watt (60+60) 
... Case - D.I.N. sockets and con- 
trols ... 9-40v/Smoothing ... pro- 
tected outputs 3/15 -O.H.M. 
tested and diagrams £10/inc .. . 

KIA-8 Cunliffe Rd., Ilkley. 

BARGAIN PACKS our speciality. 
Send S.A.E. for details plus free 
samples. Projek Electronics, 44 
Mathie Crescent, Gourock PA19 
1YX. 

100 WATT FET POWERAMPS 
£10. Automatic relay protection - 
mirror input & delayed switch -on .. 
glass/pcb built... KIA-8 Cunliffe 

Road, Ilkley ... Free slider/V.C. 

POWERTRAN CORTEX Com- 
puter. Basic unit. Most IC bases 
fitted for optional extras 
(RS232, discs). £220 o.n.o. Bed- 
ford (0234) 766111 evenings) 
weekends except Friday. 

100W AMPLIFIER -£9.95 built or 
use the same board for 50W, 
150W, 200W into 4 or 8 ohms etc., 
by using alternative output tran- 
sistors & P.S.U. S.A.E. for full 
details to ESS Amplification, Unit 
11, Argyle St., Hull. 

KITS 

PRINTED CIRCUITS Make your 
own simply, cheaply and quickly! 
Golden Fotolac light-sensitive 
laquer - now greatly improved 
and very much faster. Aerosol 
cans with full instructions, £2.50. 
Developer 35p. Ferric Chloride 
60p. Clear acetate sheet for 
master 15p. Copper -clad fib- 
reglass board, approx. 1mm 
thick £2.00 sq. ft. Post/packing 
75p. White House Electronics, 
Castle Drive, Praa Sands, Pen- 
zance, Cornwall. 

WRONG TIME? 
MSF CLOCK is ALWAYS CORRECT - 
never gains or loses, SELF SETTING at 
switch -on, 8 digits show Date, Hours, 
Minutes and Seconds, auto GMT/BST 
and leap year, also parallel BCD for com- 
puter, receives Rugby 60KHz atomlctime 
signals, built -In antenna, 1000Km range, 
£79-70, get the right TIME. 
Fun -to -build kit (ready made to order) 
includes ALL parts, printed circuit, case 
etc, by -return postage, list of other kits. 

CAMBRIDGE KITS 
45 (TM) Old School Lane, Mataf, Cambs. 

VHF TRANSMITTERS 

140mm x 370mm. Extremely sensi- 
tive, powerful. Operates from 1.5V 
battery ready built tested only £9.95 
(in kit form £7.501. 

Also available Automatic Telephone 
Recorder built tested £11.95 (in kit 
form £8.50). 

All fully guaranteed. Send cash, 
cheque or P.O. to: 

SHAH ELECTRONICS 
11 Livingstone Road 
Southall, Middlesex 

UB1 1TH 

ECOLIGHT(ETI July 84) full kit 
as per article. £21.05. P.C.B. 
only £4.50. GP Electronics, 87 
Willow Tree Ave., Durham DH1 
1 DZ. 

LINSLEY HOOD DESIGNS 
LOW DISTORTION AUDIO 
SIGNAL GENERATORS 

AO 1 1 3 Kit £ 28 (p. p. £1) 
AO 149 Kit £39 (p.p. £2) 

Super HI -Fi Amphler(ETU 
P.C. Boards from £4 

Send S.A.E. for further details: 

TELERADIO ELECTRONICS 
325 Fore Street, London N9 OPE 

Tel: 01-807 3719 

FOR SALE 
ELECTRONIC ORGAN KEY- 
BOARDS and other parts being 
cleared out as special offer. 
Elvins Electronic Musical 
Instruments, 40A Dalston Lane, 
London E8. 01-986 8455. 
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KITS COMPONENTS 

MINIATURE FM TRANSMIT- 
TERS. Frequency 60-145 MHz, 
range 1/2 mile S.G.F. - P.C.B. All 
components. Full instructions 9- 
12v operation, broadcast recep- 
tion. Super sensitive microphone. 
Pick-up on FM radio. £6.95 inc; or 
ready built £8.95: Same day des- 
patch - Zenith Electronics, 21 
Station Rd., Industrial Estate, 
Hailsham, E. Sussex BN27 2EW. 

PLANS 'N DESIGN 

AMAZING ELECTRONIC 
plans, lasers, gas, ruby, light 
shows, high voltage teslas, van 
de graph surveillance devices, 
ultrasonics, pyrotechnics, new 
solar generator, 150 more pro- 
jects, catalogue. S.A.E. 
Plancentre, Bromyard Road 
Industrial Estate, Ledbury 
H R8. 

REPAIRS 

MICRO -COMPUTER repairs. 
ZX Spectrum, VIC 20, C64 Pets, 
Commodore computers, prin- 
ters and floppy disk. Phone 
Slough (0753) 48785. Monday 
to Saturday. 

MISCELLANEOUS 

IMPROVE YOUR 

PROSPECTS 
with skills that all employers want. 
Train the easy way with modern 
home study courses from Ideal 
Schools. 

MODERN ELECTRONICS 
Takes you from the beginning, 
right up to C & G 224 course, 
and BTEC national Level. 

COMPUTER PROGRAMMING 
Learn BASIC with a Spectrum 
included if you wi 

Fora free booklet, 
write today, to: 
IDEAL SCHOOLS 
(Ref: ETD 2) 
Freepost, 
reep 

t, Glasgow 
01 

WANTED 

TURN YOUR SURPLUS tran- 
sistors, IC's etc into cash. Con- 
tact Coles Harding & Co., 103 
South Brink, Wisbech, Cambs. 
Tel: 0945 584188. Immediate 
settlement. 

BOOKS 

PARAPHYSICS JOURNAL 
(Russian translation); psycho- 
tronics, kirlianography, heli- 
phonic music, telekiretics. 
Computer software. S.A.E. 
4 x 9", Paralab, Downton, 
Wiltshire. 

FREEI Parcel of components 
worth £10. Send only 80p pos- 
tatge. D. Horsley, 113 Clare Rd., 
Braintree, Essex. 
UNAVAILABLE COM- 
PONENTS? If we can't get them 
nobody can. Quote without obliga- 
tion or charge. Quote or order 
period approx 2 weeks. No order is 
too small. Rickman Components, 
South Ronaidsay, Orkney KW17 
2TW. Phone 085683-430. 

Betatran Electronics 
Supplies 

Toroidal banslormers primary 250v 
secondaries 0-40, 0-40V, 0-50, 0-60V, 
0.55, 0-55V, 0-70, 0-70V at 300VA £17.55, 
500VA £24.70, 625VA £30.50. Can Elmo- 
tofytics 83V, 5800uF SA 2£4.35.10,000uF 
7A £5.45. 100V 6800uF 8A £6.23, 4700uF 
8A £5.50. 3300uF 7A £4.20. 2200uF 7A 
£3.00. Computer Grade 10,000uF 15A 
£14.89. MOS-FETs 2SJ 50/2SK 135 £8.50. 
2SJ83/2SK 227 £8.20 price per pair. 35A 
200V bridge rectifiers £3.25 VAT inclusive 
£1.00 p&p under £7.00. Full spec. many 
more. Resistors, capacitors, trasnistors, 
heat sinks, amplifiers, speakers, 1ransfor- 
mers, etc. Send 4 x 9 self addressed 
envelope for large list. 

Laver SL, Cavendish, Suffolk CO10 SAP. 
Tel: 0787 280839. 

DIODES IN4001 21p. UB4005 3p. IN5400 
7p_IN5404 9p. IN5408 11/4p. BZY68C 
Zeners 
RESISTORS 1 watt '/zp. 

Minimum 100 off each item add 
15% VAT + 50p carriage. 

Webb Electronics 
41 WNwka Street, Warrington WAS 2AS 

TN: 54174 

DON'T LEAVE 
IT TO 

CHANCE, 
BOOST YOUR 

BUSINESS 
NOW BY 

ADVERTISING 
IN THE 

CLASSIFIED 
PAGES OF ETI 

PHONE 
01- 437 0699 

FOR DETAILS. 
BOOKS EXCHANGE 

SERVICE 

BOOKS WANTED FOR CASH 
Have you got technical books you no 
longer need? OR Do you need to read 
up on a new topic? Then EXCHANGE 
BOOK CLUB can help YOU! 
We buy and sell previously read books 
on electronics and computing. 
For list of currently available titles and 
details of our guaranteed buy back 
plan SAE please to: - 

JAMES ELECTRONICS, P.O. Box 2 
Rothwell, Leeds LS28 OUY 

DO YOU WISH TO LEGALLY 
TRANSMIT AUDIO SIGNALS OVER 

BRITISH TELECOM CIRCUITS? 
We manufacture approved Interface Equip- 
ment for NARROW or WIDE BAND PRIVATE 
WIRE and PUBLIC SWITCHED TELEPHONE 
NETWORK circuits. 
Also TELECOM LINE CIRCUIT SAFETY 
BARRIERS. 

PARTRIDGE 56 Fleet Road, Benfleet, 
ELECTRONICS Essex, SS7 5JN, England. 
The Mixer People (Telephone 03745 3256) 

BUMPER BOX 
OF BITS 

WOW"We've got so many components in 
stock, we can't possibly list them all - So 
buya box. In it you'll find resistors, capaci- 
tors, displays, switches, panels with tran- 
sistors, diodes, IC's etc., coils, pots... and 
so on. All modern parts - guaranteed at 
least 1000 items, minimum weight 101bs. 
ONLY £8.50 inc. 48 page catalogue 50p. 

ELECTRON ICS 
WORLD 

1 e Dews Road, Salisbury, 
Wilts SP2 7SN 

SERVICES 

PRINTED CIRCUIT BOARDS 
manufactured to your specifica- 
tion. Quality, Quick service. Com- 
petitive Prices. COPPER -CLAD 
fibreglass boards cut to size. 1 mm 
thick £1.80 sq. ft. 1.6mm £2.20 sq. 
ft. Postage 75p. Mondo Circuits 
Ltd, 35 Grosvenor Road, Twick- 
enham, Middx. Tel: 01-891 5412. 

SCOPES 
Repaired & recalibrated, all 
makes, all models 
Scopex Safgan, Older TEK TQ 

MENDASCOPE LTD 
Otter House 

Western Underwood, Olney 
Bucks MK46 5JS 

Tel: Bedford (0234) 712445 

JBA 
ELECTRONICS 

Manufactures to design or specifications. 
One offs, small batch prototypes. 
Analogue digital electronic equipment. 
Complete electronic service - no job to 
small. 

1st Floor, 4a Lion Yard 
Brecon, Powys, South Wales 

Tel: (0874) 611177 

FREE PROTOTYPE of the 
finest quality with every P.C.B. 
artwork designed by us. Com- 
petitive hourly rates, and high 
standard of work. Halstead 
Designs Limited. Tel: halstead 
(0787) 477408. 

IRISH 
READERS 

MAIL ORDER COMPONENTS 
Top quality components 

Great prices 
Return -of -post service 

Write or phone for free price list 
WAVEFORM ELECTRONICS 

12 Effra Road, Rathmines, Dublin 6. 
Phone(01) 0001 If England 987507 

Mail order only please 

MISCELLANEOUS 

AGENTS 
Wanted to Sell Computer Software for 
most computers. We now have the Dialog 
Electronics Part I in stock, Pools Winner & 
Course Winner. We can supply business 
software, games anted computer ad ons. 
Phone (0288) 4179 up to 9pm most nights 
for your free list and details about our 
agents. 

SOFTWARE 
APPLICATIONS 

CORTEX SOFTWARE 
For the Powertran Cortex Computer. 
FORTH - Supplied w two 2564 eproms. Totally 
standalone supports cassette, 5.25" A 8" discs. 

Price 035.00 inclusive. 

DISCS - Forth utilities, use with above eproms, 
contains editor, assembler, and utilities. Price 

£30.00 inclusive. 

AUTO -BOOT DISCS 
FORTH - Use the Basic 'BOOT' command to 
download the Forth system, the Forth eprnm5 are 

not required. Price £55.00 inclusive. 

CDOS - Adds file support to Cortex Basic, 
named program and data tiles. Includes format 

and configure utilities. Price £50.00 inclusive. 
Disc orders, please state 5.25"or 8"s. m e. with ell 
enquiries to: - 

LOMBARD SYSTEMS 
IS Lombard Street, udlfngton 

Bedford MK430RP 

USE ETI 
CLASSIFIED 

SECTION 
TO SELL YOUR 

PRODUCT/SERVICE 

Either fill in the 
coupon or phone 

01-437 0699 
e 
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GENERAL WIRES 'N CABLES EQUIPMENT 
IF YOU WISH 

SEND FOR THE SCIENTIFIC TO ADVERTISE 
EPROM COPIER - STAND ALONE 

2716-27128 £175.00 
FREE 

CATALOGUES & PRICE LISTS 

WIRE COMPANY 
811 Forest Road, London Et 7 

01.531.1588 
ENAMELLED COPPER WIRE 

THEN `PHONE 
Project cases for wah-phase, SWG lib 8oz 4oz 2oz 

8-34 3.63 2.09 1.10 88p 
TELEPHONE CONVERSATION 

RECORDER £75.00 DEBBIE ON 
Chorus/flanger & graphic eq. 

Computer leads, 

35-39 3.82 2.30 1.26 93p 
42-43 5.20 2.91 2.25 1.60 
44-47 8.56 5.80 3.49 2.75 

2 LINES INTO 1 ANSWERING 
MACHINE 01-437 0699 

video & audio leads 

Plus many more items. 

SOU SOUND 

48 15.96 9.58 6.38 3.69 
SILVER-PLATED COPPER WIRE 
14-30 9.09 5.20 2.93 1.97 

TINNED COPPER WIRE 
14-30 3.97 2.41 1.39 0.94 

Prices include P&P and VAT. Orders under 

Switching Unit £30.00 
From L.K.F. Systems Ltd 
St. Albans. Tel: 55084 

AND BOOK 
THIS SPACE 

18 Barton Way Croxley Green £2 add 20p. Dealer inquiries welcome. 
Rickmansworth, Herts 

ESSEX 

R JONES ELECTRONICS 
287 Rectory Rd., Grays, Essex 

Tel: (0375) 33158 - 24hr answer phone 
Components, ICs, Full After Sales Services 
Electronic repairs - Industrial & Domestic 

Open 9-5.30pm 6 days a week 

LANCASHIRE 

ETESON ELECTRONICS 
15B Lower Green, 

Poulton-le-Fylde Blackpool 
Tel: (0263) 885107 

Open: 9 30am-12 30 1 305.30 Closed Wed N Sun. 
` Electronic Component Spec:allsts. 

MERSEYSIDE 

PROGRESSIVE RADIO 
93 Dale Street. Tel 051 236 0982 

47 Whitechapel, Tel 051 236 5489 
Liverpool 2 

'ME ELECTRONICS SPECIALISTS' 

Open: Tues -Sat 9.30-5:30 

ELECTRONICS TODAY INTERNATIONAL 
CLASSIFIED ADVERTISEMENT - ORDER FORM 

If you have something to sell now's your chance! Don't turn the page - turn to us! 
Rates of charge: 40p per word per issue (minimum of 15 words). 
and post to Electronics Today International, Classified Dept., 1 Golden Square, London W1. 

Please place my advert in Electronics Today International for issues commencing as soon as possible. 
I am enclosing my Cheque/Postal Order/ International money Please use BLOCK CAPITALS and include post codes. 
Order for (delete as necessary) £.... (Made payable to A.S.P. Ltd) Classification 

OR Debit my Access/Barclaycard Name (Mr/Mrs/Miss/Ms) 
VISA . 

(Delete as necessary) 
Address 

(delve eccoralneryl 

I I I I I I 1 I Signature Date 
All classified advertisements must be paid for in advance. Daytime Tel. No. 

a. 
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ADVERTISERS INDEX 

B. Umber 70 

B.K. Electronics 6 

B.N.R. & E. S 73 

Cirkit. 22/23 
Cricklewood Electronics 10 

Crimson Elektrik 47 
Cybernetic Applications 12 

Dateline 27 

Display Electronics 56 
Electrovalue 60 

Greenbank. 47 

Greenweld 59 

Henrys Audio Electronics 54/55 
House of Instruments 70 

Hy -Tek Electronics 38 
ICS 47 
ILP Electronics 65 

Kelan Engineering 37 

Kemplant 82 

Maplin OBC 
Microprocessor Engineering 60 

Microrange Electronics 66 
Midwich 28/29 
MJL Systems Ltd 70 

Newrad 59 
Powertran I FC/ I BC 

Rapid Electronics 8 

Riscomp 21 

R. T. V. C 60 

R.V.M. Audiotronics 66 
Ship Co. Ltd 66 

Skywave Software 59 
SME 82 
Steward of Reading 73 

Systems Electronique 82 
Technomatic 14/15 
TK Electronics 48 

Watford Electronics 4/5 

precision pick-up arms 
Please call or write: 
SME Limited, Steyning, Sussex, BN4 3GY 
Telephone: 0903 814321 Telex: 877808 G 

'GRIPMATE' 
ELECTRONIC ENGINEERS NEED 

'Extra hands for soldering 
and assembling d 
The basic GRIPWITF, kit consists of 
a base block secured with the -1 
simple but firm clamp- Two ut' I 
wires, with croc -clip ends are held F 
into the block with there screws , 
rapidly and positively adjusted 
to an infinite nmreer of positions 
to hold and small arts and 

BASIC KIT (BLOCK - 

gripp 

-2 FLEXI-ARMSI£3.85 
2 EXTRA FLEX' -ARMS .00 likk 
MAGNET ARM £1.50 . ! V 
MAGNIFIER ARM £2.50 BI7. 
ALL INCL VAT POST&PKG 
SEND NOW CHO/PO OR SAE DETAILS: 

KEMPLANT LTD DURFOLD WOOD, 
PLAISTOW, BILLINGSHURST, TEL 

WEST SUSSEX, RHI4 OPN oas 649 sa 

^ 
£1 

LOOK - IT'S HIS FIRST XMAS SPECIAL! 
We are the main stockists 
for 'BEARPARTS', the new 

name in electrical, 
electronic and audio 
components. 

Interested? Send S.A.E. 

COMPLETE 
OLDERING KIT 

(For the Hobbyist/Electronics 
Engineer) 

FOR LESS THAN £10!! 
Comprises of:- 

Antex Miniature 15W 240v AC Soldering Iron 

and receive your Antex Iron Stand c/w Sponge 
Desolder Pump 
2 mir Solder 

'BEARPARTS' Desolder Braid 

sample pack. 13A Plug 

CONTENTS OF PACK' 
BC 612 Transistor, Red LED, 

1N4004 Diode, 71646 Diode, 
560pí 200v Ca aciior,inl 
Ceramic Disk Capocitcr,10k, 
150k Resistor, 2k p ultllurn 
Potentiometer, 4BA Crimp 
Eyelet, Rubber Grommet, 
Instrument Wire, Sleeving. 

Moll 

WN (E STOPFER 

LAST! 

ONLY £9.85 EX, VAT 

Soldering 
iron 

Desolder 

Call in and see our new counter now 
open 9.00 - 5.00 Mon -Fri 

9.00 -12.00 Sat 
Too far to call? Don't worry, export mail 
order is our speciality, Why not write and 
find out more. 

SYSTEMS 

ELECTRONIQUE 
(U.K.) LTD. 

Pump 26 Engineer Park, Sandycroft, 
Deeside, Clwyd CH5 2QD. 

Iron Stand c/w Sponge 
Tel: (0244) 536700. 
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again, 
versatility 
realms 

Powertran 

of fantasy 
musician. 

quality from 

utaumeing tia 
vibrato 
thanks 

All the 

keyboard 

Flanging, 

stored 

any sound, 
(either 

added 
sophisticated, 

delay 
Echo) 

special 
digitally 

combine 
product 
reach active 

ce2Qo 0 0 o Qoo 
P f° I bend ( Iv/octave). 

looping 

features 

interface 

gives 
professional 

doesn't 
yo re prepared 

sustain 

(Vibrato, 
available 
enables 

floppy 

possible 

Phasing, 
delays 

sampled 
disc via 

many 
the Fairlight 

5 -figure 
invest your time, 

c4ebffi 
nds to sou 

microcomputer, 

-rnulator. 
tag. 

almost 

by top 

cheap! 

Storage 

Storage 

Longest 

Variable 

ilDingClffiCre3 

¡Gaga)» 
replay lime 

Converters, 
range: 

Bandwidth: 

Internal 
recovery. 

emaA, o, 

5:3282 sampling 

sampling 

special 

Variable 

tracking 

Programmable 

control range: 

V/octave 
transpose 

seconds. 

seconds. 

seconds. 

companding. 

KHz to 

anti-aliasing 

sinewave 

octaves. 

range: 

Introduced 
brought 

Dynamic 

generator. 

optional 

Powertranls 
digital 

effects to thousands 
,musicians, 
kit form 

available 
£179,00 

quality 

professional quality MIDI -controlled sampling und 
Write or phone now to place an order. 
Powertran Cybernetics Limited, VISA 

Portway Industrial Estate, 
Andover, Hants, SP 10 3EM. 
Telephone: 0264 64455 

111=1111 

POWEIITRAN cyfterietics Ill 
PORTWAY INDUSTRIAL ESTATE, ANDOVER, HANTS'SP10 3ET 



The amazing Maplin Catalogue is here again! 
The new edition is packed with hundreds and 
hundreds of new electronic components to bring 
you right up to date with all the latest 
developments. As all home constructors agree 
(and a good many professionals too) the Maplin 
Catalogue is the one essential piece of equipment 
they really need. And now with all our prices on 
the page the Maplin Catalogue is better value 
than ever. 

On Sale From 10th November 1984. 

Pick up a copy as soon as it's published at any 
branch of W.H. Smith or in one of our shops. The 
price is still just £1.35, or £1.75 by post from our 
Rayleigh address (quote CAO2C). 

r Post this coupon now for your copy of the 1985 catalogue. 
Price £1.35 + 40p post and packing. If you live outside the U.K. 

send £2.40 or 11 International Reply Coupons. 
I enclose £1.75. 

Name 

Address 

ETIl 2 84 

mown 

inciter 
4cmattriting 

- 

(Ise 

Maplin Electronic Supplies Ltd. Mail Order: P.O. Box 3, Rayleigh, Essex SS6 8LR. 
Tel: Southend (0-702) 552911. .Shops at:159-161 King Street, Hammersmith, 
London W6. Tel: 01-748-0926._ 8 Oxford Road, Manchester. T 061-236 0281. 
Lynton Square, Perry Barr, Birmingham. Tel: 021-356 7292. 
282-284 London Road, Westcliff-on-Sea, Essex. Tel: 0702-55 0. 

ELECTRONIC SUPPLIES LTD 46-48 Bevois Volley Road, Southampton. Tel: 0703-25831. All shops dosed all day Monday. 
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