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EASY -TO -BUILD MONOPHONIC 
ELECTRONIC ORGAN WITH 
SWITCHABLE VIBRATO 

--. 

lOwatts Vmos 
AMPLIFIER 

c.c' ULTRA -SIMPLE QUIZZ SELECTOR 



cri -v. DIODES/ZENERS 
1N914 100v 10mA .05 

MICRO's, RAMS, 
CPU's, E -PROMS 

1N4005 600v 1A .08 QTY. 
1N4007 1000v 1A .15 8T13 ' 2.50 
11,14148 75v 10mA .05 8723 2.50 
1N4733 5.1v 1 W Zenner .25 8T24 3.00 

1 N4749 24v 1W .25 8797 1.75 
1N753A 6.2v 500 mW Zener .25 745188 3.00 
1N758A 10v .25 1488 1.25 
1N759A 12v .25 1489 1.25 
1N5243 13v .25 1702A 4.50 
1N52448 14v "' .25 AM 9050 4.00 
1N52458 15v .25 ICM 7207 6.95 
1 N5349 12v 3W .25 ICM 7208 13.95 

QTY. SOCKETS/BRIDGES MPS 6520 10.00 

8 -pin ww MM 5314 4.00 pcb .16 .35 
MM 5316 4.50 

14 -pin pcb .20 ww .40 
MM 5387 3.50 

16 -pin pcb .25 ww .45 
5 3.95 MM18-pin 

pcb .30 ww .95 
16028 3.95 

20 -pin pcb .35 ww 1.05 UPD 414 4.95 
22 -pin pcb .40 ww 1.15 Z 80 A 22.50 
24 -pin pcb .45 ww 1.25 Z 80 17.50 
28 -pin pcb .50 ww 1.35 Z 80 P10 10.50 

40 -pin pcb .55 ww 1.45 2102 1.45 

Molex pins .01 To -3 Sockets .35 2102L 1.75 

2 Amp Bridge 100 -pry .95 21078-4 4.95 

25 Amp Bridge 200 -pry 1.50 2114 9.50 
2513 6.25 

QTY. TRANSISTORS, LEDS, etc. 2708 11.50 

2N2222M 12N2222 Plastic .101 .15 2716 D.S. 34.00 
2N2222A .17 2716 (5v) 69.00 
2N2907A PNP .19 275815v) 26.95 
2N3906 PNP (Plastic) .19 3242 10.50 
2N3904 NPN (Plastic) .19 4116 11.501 
2N3054 NPN .55 6800 13.95 
2N3055 NPN 15A 60v .60 

6850 7.95 Ti P125 PNP Darlington 1.95 
LED Green, Red, Clear Yellow 8080 7.50 .19 
D.L.747 7 seg 5 8" High corn -anode 1.95 8085 22.50 

MAN72 7 seg corn -anode (Red) 1.25 8212 2.75 
MAN 3610 7 seg corn anode (Orange) 1.25 8214 4.95 
MAN82A 7 seg corn -anode (Yellow) 1.25 8216 3.50 
MAN74 7 seg corn -cathode (Red) 1.50 8224 4.25 

- FND359 7 seg corn cathode (Red) 1.25 8228 6.00 

9000 SERIES 8251 7.50 
QTV. QTY. 8253 18.50 

9301 .85 9322 .65 8255 8.50 
9309 .50 9601 .30 TMS 4044 9.95 

9602 .45 

C MOS 
QTY. 

4000 .15 
QTV. 

4017 .75 
QTV. 

4034 2.45 
QTY. 

406974C04 .45 
4001 .20 4018 .75 4035 75 4071 .25 
4002 .25 4019 .35 4037 1.80 4081 .30 
4004 3.95 4020 .85 4040 75 4082 .30 
4006 .95 4021 .75 4041 .69 4507 .95 
4007 .25 4022 .75 4042 .65 4511 .95 
4008 .75 4023 .25 4043 .50 4512 1.50 
4009 .35 4024 .75 4044 .65 451 5 2.95 
4010 .35 4025 .25 4046 1.25 4519 .85 
4011 .30 4026 1.95 4047 2.50 

1.25 
4522 1.10 

4012 .25 4027 35 4048 4526 .95 
4013 4028 .75 4049 .65 4528 1.10 
4014 .75 4029 1.15 4050 .45 4529 .95 
4015 75 4030 .30 4052 .75 MC 14409 1 4.50 
4016 .35 4033 1.50 4053 .95 MC14419 4.85 

4066 .75 74C151 2.50 

QTv. 
7400 .20 

- 
QTY. 

7492 

T T 

.45 

L - 
pTY. 

74H20 .25 

QTY. 

741576 

4.1.79 

.70 
7401 .20 7493 .35 74H21 .25 74LS86 .95 
7402 .20 7494 .75 74H22 .40 741590 .85 

7403 .20 7495 .60 74H30 .30 741593 .85 

7404 .20 7496 .80 74H40 .35 74LS96 2.00 
7405 .35 74100 1.15 74H50 .30 7415107 .90 

7406 .25 74107 .35 74H51 .30 7415109 1.50 
7407 .55 74121 .35 74H52 .20 7415123 1.95 
7408 .20 74122 .55 74H53 .25 7415138 2.00 
7409 .25 74123 .55 74H55 .25 7415151 .95 

7410 .20 74125 .45 74H72 .35 7415153 1.15 

7411 .25 74126 .45 14H14 .35 7415157 1.15 

7412 .25 74132 .75 74H101 .95 74LS160 1.15 

7413 .45 74141 .90 74H103 .55 74LS164 2.90 
7414 .75 74150 .85 74H106 1.15 7415193 2.00 
7416 .25 74151 .95 14L00 .30 7415195 1.15 
7417 .40 74153 .95 74L02 .30 7415244 2.90 
1420 .25 74154 1.15 74L03 .35 74LS259 1.50 
7426 .25 74156 .70 74L04 .40 7415298 1.50 

7427 .25 74157 .65 74110 .30 7415367 1.95 

7430 .20 74161/9316 .75 74L20 .45 7415368 1.25 

7432 30 74163 .85 74130 .55 7415373 2.50 
7437 20 74164 .75 74147 1.95 74500 .45 

7438 .30 74165 1.10 74151 65 74502 .45 

7440 20 74166 1.75 74L55 .85 74503 .35 

7441 1.15 74175 .90 74172 .65 74504 .35 

7442 55 74176 .95 74173 .70 74S05 .45 

7443 .45 74177 1.10 74174 .75 74S08 .45 

7444 45 74180 .95 74175 1.05 74510 .45 

7445 .75 74181 2.25 74185 2.00 74S11 .45 

7446 70 74182 .75 74193 .75 74520 .35 

7447 .70 74190 1.25 741123 1.95 74522 .55 

7448 50 74191 1.25 741500 .40 74540 30 

7450 25 74192 .75 741501 .40 74550 .30 

7451 .25 74193 .85 741502 .45 74551 .35 

7453 20 74194 .95 741503 45 74S64 .15 

7454 .25 74195 .95 741504 45 74574 .70 

7460 ,40 74196 .95 741505 45 745112 60 

7470 45 74197 .95 741508 .45 74S114 .85 

7472 40 74198 1.45 741509 45 745133 .85 

7473 25 74221 1.50 741510 .45 745140 .75 

7414 30 74298 1.50 741.511 45 745151 .95 

7475 35 74367 1.35 741520 .45 74S153 .95 

7476 .40 75491 65 741521 .45 745157 .98 

7480 75 75492 .65 741522 45 745158 .80 

7481 85 74H00 20 741532 50 745194 1.50 

7482 .95 74H01 .30 741537 .45 745196 2.00 

7483 95 74H04 30 741538 65 745257 18123; 2.50 

7485 .75 74H05 25 741540 .70 8131 2.15 

7486 55 74H08 35 74LS42 95 

7489 1.05 74H10 .35 741551 .75 

7490 55. 

.70 
_ 

74H11 

74H15 

25._ 741574 .95 

7491 74LS75 I 20 

QTV. 
MCT2 

I2 L, LINEARS, REGULATORS, ETC. 
QTY. QTV. 

.95 LM320K24 
8038 3.95 LM320T5 
LM201 .75 LM320T12 
LM301 .45 LM320T15 
LM308 .65 LM323K 
LM309H .85 LM324 

LM309 1340K-51 1.50 LM339 
LM310 .85 7805 (34075) 
LM31118.1.4 Pin) .75 
LM318 1.50 
LM320H6 .79 

LM340T1 2 

LM340T15 
LM340T18 

CABLE ADDRESS: ICUSD 

Telex #697-827 ICUSD SOG 

HOURS: 9 A.M. - 6 P.M. MON. thru SUN. 

LM320H15 .79 
LM320H24 - .79 

7905 ILM320K5) 1.65 
LM320K1 2 1.65 
LM 320 K 1 5 1.65 

LM340T24 
LM340K12 
LM340K1 5 

LM340K18 
LM340K24 

INTEGRATED CIRCUITS UNLIMITED 
7889 Clairemont Mesa Blvd. San Diego, California 92111 U.S.A. 

NO MINIMUM 

COMMERCIAL AND MANUFACTURING ACCOUNTS INVITED 
ALL PRICES IN U.S. DOLLARS. PLEASE ADD POSTAGE TO COVER METHOD OF SHIPPING. 

ORDERS OVER $100 (U.S.) WILL BE SHIPPED AIR NO CHARGE. 

1.65 LM373 3.95 
1.65 LM377 3.95 
1.65 78L05 75 
1.65 78L12 .75 
5.95 78L15 .75 
1.25 78M05 .75 
.75 LM380 )8-14 Pin) 1.19 

1.15 LM709 (8-14 Pin) .45 
.95 LM711 .45 
.95 LM723 .40 
.95 LM725 2.50 
.95 LM739 1.50 

1.25 LM741 (8-14) .45 
1.25 LM747 1.10 
1.25 LM1307 1.75 
1.25 LM1 458 .65 

LM3900 .95 
' LM75451 .65 
NE555 .45 
NE556 .85 
NE565 1.15 
NE566 1.25 
NE567 .95 

TA7205 6.95 
76477 2.95 
95H90 9.95 

SPECIAL DISCOUNTS 

PAYMENT SUBMITTED WITH ORDER SHOULD BE IN U.S. DOLLARS. Total Order 
ALL IC'S PRIME/GUARANTEED ALL ORDERS SHIPPED SAME DAY RECEIVED. $35-$99 

CREDIT CARDS ACCEPTED: $100-$300 
Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge $301-$1000 

Deduct 

10% 

15% 

20% 
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The Mark III FM Tuner* Precision construction & cw 
DIY Hi-Fi will never seem the 
same again. Ambit's Mark Ill 
tuner system is electrically & 
visually superior to all others. 
Some options available, but 
the illustrated version with 
reference series modules: 
£149.00 + £18.62 VAT 
With Hyperfi Series modules 
£185.00 + £23.12 

Digital Dorchester All Banc) Broadcast Tuner: LW/MW/SW/SW/SW/FM stereo 

A multiband supernet tuner, constructed using a single IC for RF/IF processing - but with 
all features you would expect of designs of far greater complexity. The FM section uses a 

three section (air gang) tuned FET tunerhead, with ceramic IF filters and interstation mute; 
AM employs a double balanced mixer input stage, with mechanical IF filters - plus a BFO 
and MOSFET product detector for CW/SSB reception. Styled in a matching unit to the 
Mark Ill FM only tuner, employing the same degree of care in mechanical design to enable 
easy construction. MW/LW reception via a ferrite rod antenna. 
Electronics only (PCB and all components thereon) £33.00 + £4.95 VAT 
Complete with digital frequency readout/clock-timer hardware £99.00 + £14.85 VAT 
Complete with MA1023 clock/timer module with dial scale £66.00 + £9.90 VAT 
Hardware packages are available separately if you wish to house your. own designs in a 

professional case structure. Please deduct the cost of electronics from complete prices. 

PW SANDBANKS PI METAL LOCATOR 
Maintaining our professional approach to 
home constructor kits, we offer the pulse 
induction 'Sandbanks'. Now with inject- 
ion molded casing for greatly improved 
enviromental sealing. £37.00+£5.55vat 

VHF MONITOR RX WITH PLESSEY IC 
4/9 channel version of the PW design 
but using standard (fundx9)crystals, and 
TOVO 8 pole crystal filter with matching 
transformers. Coil sets from our standard 
range to cover bands from 40 to 200MHz. 
Complete module kit £31.25 +£3.90vat . 

MICROMARKET OSTS overflow: 
6800P 650P 8212 230p 2102 170p 
6820P 600p 8216 195p 2112 340p 
6850P 275p 8224 350p 2513 754p 
6810 400p 8228 478p 4027 578e 
6852 365p 8251 625p 2114 1000p 
8080 630e 8255 5408 +15% VAT 

design of all parts 
* Time/frequency display 
* State of the art performance 

with facilities for updates. 
using modular plug in 
systems. 

* Deviation level calibrator 
for recording 

* All usual tuner features 
ALL TUNER KITS £3 carriage 

L31' 11ls l -NI 1_( I) I)i_ilal I=rcquencc Dkpinc -)uls l'11' tcaltnr 
Update your old radio, or build this into a new design. 
Or use it as a servicing aid - this low power unit with 
LCD display reads direct frequency in kHz/MHz, or 
with usual AM/FM IF offsets for received frequency. 
Low power LCD means no RFI - 15-20mA at 9v even 
with the divide by 100 prescalar. FM resolution is 

100kHz, AM 1kHz. Sensitivities better than 10mV 
Complete kit £19.50 + £2.93 VAT, built and tested module £27.00 + £4.05VAT 
Ambit stocks and distributes a wide range of frequency counter LSI for all types of DFM- 
part two of the catalogue contains details of the MSM5523/4/5/6 range, and the versatile 
MSL2318 divide by ten or hundred prescalar IC. The DFM1 combined counter for AM,FM 
SW and direct/clock/stopwatch/timers - details available, but SAE please I 

RADIO and AUDIO MODULES : Consistently the most advanced 
FOR FM 

EF5801-3-4 series: 6 stage varicap tuning, all with oscillator output 
5801 Dual gate MOSFET RF stages, bipolar mixer £17.45 + 2.61 VAT, 
5803 Dual gate RF/mixer stages, amplified LO out £19.75 + 2.9EVAT 
5804 'Hyperfi' series, with internal PIN diode agc, 

and ultra wide range tuning system £24.95 + 3.74V AT 
EF5402 4 stage varicap tuner with TDA1062 and LO 

output. Usas FET/IC input. PIN ago £10.75 + 1.61VAT 
FOR 30-200MHz 

The EF series are available on special order to cover bands (usually approx 
20% of the centre frequency) in the range described. Details in our price list 

FOR FM IFs at 10.7MHz 
7030 single 6 pole linear phase filter IF with HA1137£10.95 + 1.64VAT 
7130 two 6 pole linear phase filter IF with CA3189E £16.25 + 2.44VAT 
7230 Hyperfi IF, switched bandwidth, AGC IF preamp, linear phase 

ceramic filters with diode switched narrow filter £24.95 +3.74VAT 
DECODERS for MPX (STEREO) 

Various types, guaranteed the world's biggest and best ranges 

LARSHOLT FM TUNERSETS 
7252 MOSFET front end combined with CA3089 IF £26.50 +3.97VAT. 
7252 JFET front end, combined with IF and decoder £26.50 +3.97VAT 

FM/AM tuning synthesiser see details elsewhere in th is advertisement 

COMPONENTS FOR RADIO/COMMUNICATIONS/AUDIO/TV etc. 
As usual, Ambit brings you the latest and best, a small selection of which is shown 
in this advertisement. The Ambit catalogues contain information on most of the 
devices mentioned here - and en order for the new part three will ensure you stay up 
with latest developments. Data photocopying service described in pricelist info. 
RADIO ICs for FM vat SL1600 series Audio preamps vat 

CA3089E 1.94 29 SL1610 1.60 24 LM381N 1.81 27 n E 

- CA3189E 2.45 37 SL1611 1.60 24 LM382N 1.65 25 n 5 n 

HA1137W 2.20 33 5L1612 1.60 24 KB4436 2.53 38 S 

HA11225 2.20 33 5L1613 1.89 .28 KB4438 2.22 33 'a ú ï ó 
SN76660N 0.75 11 SL1620 2.17 33 TOA1028 3.50 53 + ' 0 

RADIO ICs for AM/FM SLle21 2.17 33 TDA1029 3.50 53 ón.e= 
TDA1090 3.35 50 SL1623 2.44 37 TDA1074 3.75 56 oó, u«,a 

TOA1083 1.95 29 SL 624 3.28 49 Audio power w= E e 
TDA1220 1.40 21 SL1625 2.17 33 TBA82OM 0.75 11 e22z-ß 
IF AMPLIFIERS 81_7626 2.44 37 TBA810AS 1.09 16 ÿ 
KB4406 0.50 07 

SL1630 1.62 24 LM38ON 1.00 15 g r . 
5L1640 1.89 28 ULN2283 1.00 15 nl v 

seeM 1.20 18 ro 

see comms ìcs also 
SL1641 1.89 281 TD 3702 1.95 29 o E 8 

COMMUNICATIONS 
SL6640 2.75 41 2.99 45 n i w 

0 - 
COMMUNICATIONS 3.20 48 TDA2020 2.99 45 

MC3357 3.12 47 FETs, MOSFETs, bipol rs. 
MC1496 1.25 19 and various others: see PL 
NE544 1.70 25 

KB4412 2.55 38 
KB4413 2.75 41 
SD6000 3.75 56 

OSTS: Remember all OSTS stocks are obtained from BS9000 approved sources - your 
assurance that all device a very best rst quality commercial types. Some LPSN 

TEL is presently in great demand, so please check by phone before ordering . 

TR:Standard AvD LP 5chottkY 

7400 
7401 
7402 
7403 
7404 
7405 
7406 
7409 
7410 
7411 
7412 
7413 
7414 
7415 
7416 
7417 
7420 
7421 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7449 
7451 
7453 
7454 
7455 
7460 
7463 
7470 

2 

13 
13 
14 
14 
14 
18 
38 
17 
15 
20 
17 
30 
51 

30 
30 
16 
29 
27 
27 

27 
35 
17 
25 
40 
33 
17 
74 
70 
15 

94 
82 
56 

17 
17 
17 
35 
17 

28 

20 
20 
20 
20 
24 
26 

24 
24 
24 

24 

24 
24 

27 
29 
32 
24 
24 
24 
24 
24 

99 

89 
99 
99 
24 

24 
24 

24 

2 ÿ 

7472 28 74142 
7473 32 38 74143 
7474 27 38 74144 
7475 38 40 74145 
7476 37 38 74147 
7478 38 74148 
7480 48 74150 
7481 86 74151 
7482 69 74153 
7485 104 99 74154 
7486 40 74155 
7489 74156 
7490 33 90 74157 
7491 76110 74158 
7492 38 78 74159 
7493 32 99 74160 
7494 78 74161 
7495a 65 99 74162 
74961I58120 74163 
7497 186 74164 

741 X\\\( series \ 74165 

74107 32 38 
74167 
74169 
74170 
74172 
74174 
74175 
74176 
74177 
74181 
74183 
74184 
74185 
74188 
74190 
74192 
74193 

44 74194 
74196 

78 74197 
40 74198 
60 74199 
60 74247 

56 74253 

74109 
74110 
74111 
74112 
74113 
74114 
74116 
74118 
74120 
74121 
74122 
74123 
74124 
74125 
74126 
74128 
74132 
74136 
74138 
74139 
74141 

63 
54 
68 

1% 
83 

115 
25 
46 
46 

38 

57 
74 
73 

38 
54 

38 

137 
44 

2 

65 
12 

r12 
65 

175 
109 

99 
64 
64 
96 

80 

All prices iisled 
pence 

VOLTAGE REGS: 
ÿ ÿ 7800 series )Amp Pes 95p 

s" 7900 series 1 Amp nag 100p 
74257 108 78M series 'hAmp pos 90p 
74260 153 78LCP 100wA 35p 
74273 124 78MGT2C variable 175p 

7 74283 120 79MGT2C variable 175p 
74293 95 723CN variable IC 65p 

91 74365 49 NE550 73p 
74366 49 1_200 variable V and I 195p 
74367 43 

4 74368 49 
74373 77 

110 74374 77 
110 74377 124 

67 .; 74379 130 
74393 140 

210 
82 130 

92 
104 
105 

20 

8 
130 
8 

130 

200 
230 200 

25 
87 120 
87 110 
75 
78 

165 350 
210 

135 
134 
275 

92 
105 180 
105 180 
105 

99 110 
110 

150 
160 

90 
105 

MAINS EMI FILTERS 
los etc approved types) 
1 Amp in IEC chassis 

connector 4.83 
6 Amp in IEC 5.83 
5 Amp wirein 3.87 
(Toroid cores in Cat no. 2) 

MSC. Counter/ imer, scalar devices 
NE555 30p NE556 78p NE558 180p 
LM3909 72p 
95H9ODC divide by 10/11 to 320MHz 780p 
11C9ODC d aide by 10/11 to 650MHz 1400p 
8629 divide by 100 to 175MHz min 420p 
MSL2318 d'vide by 10/100 to 175MHz min 4208 
ICM7216BIPI : 8 decade 10MHz DFM counter 
and full function timer, with direct drive for an 
LED display Impel. Uses 10MHz xtal 1982p 

ICM7217AIBl ; 4 decade programmable 
counter with direct LED drive 950p 
ICM7207 clock pulse generator 495p 
ICM7208 : 7 decade counter display 1495p 
ICM7106CP : LCD DVM 13',4 digit) 955p 
ICM7106CPK evaluation kit for 7106 24.80 
ICM7107CP : LED DVM 13% digit) 955p 
ICM7107CPK : LED DVM kit for 7107 20.65 
OKI MSM5523/4: LED/Fluorescent display 
driver IC for time/timer/stopwatch/ AM/FM 
received frequency display and direct counter 
(use MSL2318 prescalar) inc Crystal 14008 
MSM5525 AM/FM frequency only couner, 
for fluorescent displays (6LT06) inc xtal 1100p 
MSM5526 as MSM5525 but for LCD 1100p 
4 digit LCD for ICM7106 or MSM5526 1100p 
10 LED (2'Ax5mm) bar graph driver PCB for 
LOG or LIN (specify). Kit ex leds 300p 

W 4000 
452 102 
4529 141 
4532 125 
453 150 
453 110 
4543 174 
4549 399 
4554 153 
4558 117 
4560 218 
4562 530 
4566 159 
4568 281 
4569 303 
4572 25 
4584 63 
4585 100 

4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
401`: 
4013 
4014 
4016 

17 
17 
109 
18 
80 
58 
58 
17 
17 
55 
95 
52 

4017 80 
4018 80 
4019 60 
4020 93 
4021 82 
4022 90 
4023 17 
4024 76 
4025 17 
4026 180 
4027 55 
4028 72 
4029 100 
4030 58 
4035 120 
4040 83 
4042 85 
4043 85 
4044 80 
4046 130 
4048 60 
4049 55 
4050 55 
4051 65 
4052 65 
4053 65 
4055 135 
4059 563 
4060 115 
4063 109 
4066 53 
4068 25 
4069 20 
4070 20 
4071 20 
4072 20 
4073 20 
4075 20 
4076 90 

MORE FROM THE GENERAL AM 
Varicap tuning diodes for AM/FM/TV 
1-9 v AM tuning (Cr 15:1) from TOKO- 
KV1211 double matched 175p 26p vat 
KV1210 triple matched 245p 37p vat 
KV1215 triple snap -apart 245p 37p vat 
MVAM115 single 15v 105p 16p vat 
MVAM125 single 25v 105p 16p vat 
MVAM2 double 25v 148p 22p vat 
88204/104 double FM 40p 6p vat 
BA102 single AFC etc 30p 4p vat 
BA121/ITT210 single afc 30p 4p vat 
681058 single UHF 40p 6p vat 
PIN DIODES, BANDSWITCH typas 
BA479 PIN attenuator 35p 5p vat 
TDA1061 Pi -form atten. 95p 14p net 
0A182 Bandswitch 21p 3p vat 
All RF semiconductors stocked in depth. 
Please ask for quantity pricing details. 

LINEARS 
CA3130E 84 
CA3130T 90 
CA3140E 
CA3140T 72 
LM301AH 67 
LM301AN 30 
LM339N 66 
LM348N 186 
LM3900N 60 
709HC 64 
709PC 36 
710HC 65 
710PC 59 
723CN 65 
741CH 66 
741CN 27 
747CN 70 
748CN 36 
NE531N 105 

7 SEG DISPLAYS 
HP5082 series 
Red 7650 233p 

7653 233p 
Yell 7660 233p 

7663 233p 
Grn 7670 233p 

7673 233p 
Fairchild FND 

500/507 150p 

BIT CATALOGUE RANGES: 

MPU controllable digital freq. 
synthesiser PCB. Preliminary: 
Serial data controlled, with the 
standard swallow count system 
for maximum speed of operation. 
Multiple time constant filters, 
suitable for AM/FM and other 
communications/generator 
applications. Not for beginners. 
Full preliminary data package 
£1 + SAE. No phone enquiries 
answered on this system for the 
time being. Watch this space 
Projected cost of the controller 
PCB less than £30: comprises the 
two modulus counter, prog.div., 
phase detector, multiple TC loop 
filter/integrators. 

TOP GRADE LEDS by AEG: PRICES ARE EXC. VAT (add 15%) 
SIZE Red Green Vello Oreng Quantity discnunls for LEDs: 
5mm 14p 16p 15p 20p 10 per type - les 10% 
3mm 13p 15p 18p 19p 100 per type - less 30% 
2%x8 17p 20p 20p 24p 100 mix in 10s - less 25% 

FUTABA FLUORESCENT VACUUM DISPLAYS for CLOCKs etc 

5LT02 clock display (static drivel with AM/PM flaw £9 + 1.35 
5LT03 DFM display for MSM5525 LSI counter £9.45 + 1.42 vat 
6LT06 5 digit DFM display (GI AY58100) moved £9.75 *1.46 vat 

TOKO COILS, FILTERs, CHOKES etc for AM/FM/TV comms- 
TYPE Size: 5mm 7mm 10mm ( please add VAT @15%) 

AM IF 55p 33p 30p Various for ICs, transistor etc. 
FM IF 55p 33p 33p Various for ICs, transistor etc. 
SW coils 33p Two impedance series 
DSC coils 55p 33p 33p For LW/MW/SW 
TV vif/sif 35p 
Various coils in the range 20kHz to 300MHz - see TOKO catalogue 
CERAMIC and MECHANICAL FILTERS (inc MURATA TYPES) 
CFT4556/ CFT455C 60p; CFX014-180p; CFU455C -85p 
CFT470C- 60p; CFU47OC -65p 
MURATA CFU455H and CFU455F cermic block filters 1.95ea 
MURATA CFM455 series ladder filters. D,E,F,G,H bandwidths 
mailable now (20,16,12,8,6 kHz) £8.35 ea (metal encapsulated) 
SFD455B, SF347OB, SFD4728 85p ea 

CFM2 series mechanical elements types A,B,C,D 14-10k Hz bandwidth) 
- 65p ea. (As used in RCME feature) 

MULTIPLEX/PILOT TONE FILTERS, FM IF FILTERS (see cat and:) 

CFSE10.7/SFE10.7 - stereo FM IF ceramic filters (sin, FM4 etc) 50p 
CFSB10.7/SFE10.7MJ - mono bandwidth ceramic FM IF filters 50p 
SFE10.7ML - ultra linear phase stereo ceramic IF filters 70p 
CDA10.7 - 10.7MHz ceramic discriminator (for CA3089 etc) 70p 

Current news: A PCB for the Mullard DC tone and volume control system is now available £3 + 0.45 VAT. HMOS PA model s for 60-100W - kit £14 +£2.10VAT, heatsink £4.10+0.61. 

FM radio control system cry tals £3.75 pair inc VAT (Sept on) . MK50366N: static drive clock/timer IC £3.78 + 0.57 VAT. 12'/:kHz channel spacing 8 pole 10.7MHz XTAL filter by TOYO 

type H4402 615.50 + £2.32VAT. A further updated pricelist is now available, and we would like to remind you that enquiries can only be answered if accompanied either by an official 

business lettethead, or an SAE. STOP PRESS: TOKO's new split -apart triple AM tuning diodes are in stock £2.45 + 37p VAT, (KV1215). S BL1 diode DBM 1-500MHz - £4.25+0.64p. 

Terms: CWO please. Account facilities for commercial customers OA. Postage 25p per order. Minimum credit invoice for account customers £10.00. Please follow instructions on 

VAT, which is usually shown as a separate amount. Overseas customers welcome - please allow for postage etc according to desired shipping method. Access facilities for credit purchases. 

Catalogues: Ambit. Part 1 45p. Part 2 50p 90p pair. TOKO Euro shortform 20p. Micrometals toroid cores 40p. All inc PP etc. Full data service described in pricelist supplements. 

Hours/phone: We are open from 9am -7pm for phone calls. Callers from 10am to 7pm. Administrative enquiries 9am to 4.30pm please (not Saturdays). Saturday service 10am to 6pm. 

am 
AMBIT catalogues are guaranteed to contain the most up-to-date and best informed comment or, 

I tmodern 
developments and advances in' the field of radio and audio. There is no competence 

publication that even approaches the broad range of parts/information on modern techniques. 

international 2 Gresham Road, Brentwood, Essen 
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The opportunities in electronics, today, and for the 
future are limitless - throughout the world. Jobs for 
qualified people are available everywhere at very high 
salaries. Running your own business, also, in electronics 
- especially for the servicing of radio, TV and all associated 
equipment - can make for a varied, interesting and highly 
renumerative career. There will never be enough specialists 
to cope with the ever increasing amount of electronic 
equipment coming on to the world market. 

We give modern training courses in all fields of electronics 
- practical D.I.Y. courses - courses for City & Guilds exams, 
the Radio Amateur licence and also training for the new 
Computer Technology. We specialise only in electronics and 
have over 40 years experience in the subject. 

All the training can be carried out in the comfort of your 
own home and at your own pace. 

A tutor is available to whom you can write at any time 
for advice or help during your work. 

and a care¢r. 
COURSES AVAILABLE 

CITY & GUILDS CERTIFICATES 
IN TELECOMMUNICATIONS AND 
ELECTRONICS. 

RADIO AMATEUR LICENCE. 

COMPUTER TECHNOLOGY WITH 
HOME TRAINING COMPUTER. 

DIGITAL ELECTRONICS. 

BEGINNERS PRACTICAL COURSE. 

RADIO AND TELEVISION SERVICE. 

AND MANY OTHERS. 

WE ARE AN INTERNATIONAL SCHOOL 

SPECIALISING IN ELECTRONICS 
TRAINING ONLY AND HAVE OVER 
40 YEARS EXPERIENCE IN THIS 
SUBJECT. 

All students enrolling in our courses receive 
a free circuit board originating from a computer 
and containing many different components 
that can be used in experiments and provide 
an excellent example of current electronic 
practice. 

Free 32 page 
Colour Booklet. 

ftEl I i 

NAME 
ADDRESS 

Block Caps Please 

Post now, without obligation, to: - 

BRITISH NATIONAL RADIO and 
ELECTRONICS SCHOOL Channe 

P.O. Bolx 
Islands 

, J.ersey, 

OCTOBER, 1979 
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GREENWELD 
443G 
All prices 

Southampton 
at 15% 

OHX 

post 

Millbrook Road 

include VAT 

SOI - Just add 30p 

VERO OFFCUTS THE AMAZING 
Packs of 100 ins good size pieces 

4 z 3" in the types: aboutinfollowingGREENWELD 
K541 0.1" copper clad £1.50 CATALOGUE K542 0.15" copper clad £1.60 
K544 0.1" plain £1.50 FEATURES INCLUDE: 

50p Discount Vouchers Also pieces 2ix1" - 10/£1.20 100/£8 Quantity prices for bulk buyers 17x3}"x0.1" sheets - 10/£16.50 Bargain List Supplement 
Large range of Standard Veroboard and Reply Paid Envelope 
boxes/cases in stock. Details in Priority Order Form 
catalogue, 46p VAT inclusive prices 
SCOOPI Verobox type 2522, unused 
but has 3 f" holes in one end and 1 1" 

PRICE 30p + 15p POST 

hole the other, so instead of £3.96, we 
are selling these at £1.85 

3W AMP MODULE 
Ready built and tested, this handy 

SWITCHES amplifier will prove very useful around 
Push-button banks - 20 types listed on the workshop. Just requires 17V ac 
Bargain List No. 8, free with cat (45p) or source land BR spkr) as bridge rect and 
send SAE. Samples: smoothing cap are mounted on the PCB. 
W473 3 interlocking 4PCO + 2 indepen- The 4 transistor circuit provides enough 
dent, 70p sensitivity for most applications. 
W481 5 interlocking 4PCO 70p Supplied complete with circuit diagram 
Both types supplied with free knobs! and wiring details. Only £1.75. 
W106 DPCO slide switch 23x15x7mm Suitable transformer £2.20. 
10/£1.20; 100/£9 
W107 SPCO min slide switch with 2 
wires attached. 10/S0p 100/£6. LINEAR IC BARGAIN 
W508 SPCO 5A microswitch with 
29mm lever 20x12x6mm 38p 10/£3.00 We have just received a large consign - 

W302 Rocker switch on/off 1 OA white, ment of popular linear IC's that have fail - 

22p 10/£1.80. ed the manufacturers stringent tests. 

W305 Rocker SPCO, centre off, 10A However, on checking through a few 

rating, white 30p 10/£2.30 100/£18. hundred we have found that quite a large 
proportion tested in a simple oscillator 
circuit are functional, so are offering 

BUZZERS & MOTORS 
them in packs as follows: 

Z401 Powerful 6V DC, all metal con- 
struction. 50mm dia x 20mm 70p TYPE PACKAGE%GOOD GTY PRICE 

702 14DIL 65 25 0.20 
Z402 Miniature type, 3-9V, only 22x- 709 BOIL 75 20 [1.20 
15x16mm. Very neat 65p 709 14DIL 50 30 [1.20 

Z450 Miniature 6V DC motor, high 710 1099 30 40 [1.20 

quality type 32mm dia x 25mm high, 710 14DIL 30 40 [1.20 
720 14DIL 00 20 E1.20 

with 12mm spindle. Only £1 741 1099 40 25 E1.20 
Z451 12V high torque motor 30mm die 748 1099 70 15 [1.20 
x 40mm high, with 10mm spindle. 66p 
Z452 6V DC motor with gearbox giving 
final shaft speed 700 rpm. Spindle is Connection -data is supplied. One of each 

threaded OBA. Ex -equip £1 pack, £8.50 
Z453 As above, but 300 rpm and un- 
threaded spindle £1. 

DISC CERAMIC PACK 

TRANSFORMERS Amazing variety of values and voltages 
from a few pF to 2.2uFI 3V to 3kVl 200 

PA 100V line speaker type. Pri tapped £1 500 £2.25 1000 £4.00 
0.625W - 10W in 5 steps. Sec 4 or 8 
ohm £1.75 10/£18 100/£110 
Mains pri, 3 sec windings, 8, 25 and 
40V. each at 100mA. A selection of DIODE SCOOPII 
voltages from 8 to 73V is therefore ob- We have been fortunate to obtain a large tainable. 57x48x36mm with flying leads. quantity of untested, mostly unmarked £1.50 glass silicon diodes. Testing a sample Mains pri, sec 40V %e 250mA £1.75 batch revealed about 70% useable 

devices - signal diodes, high voltage 

AERIALS rests and zeners may all be included. 
These are being offered at the incredibly 

X901 Telescopic 8 sections 970mm low price of £1.25/1000 - or a bag of long extended, 175mm collapsed. 2500 for £2.25. Bag of 10,000 £8. Box 
Swivel joint. 2BA fixing hole in base. 75p of 25,000 £17.50. Box of 100,000 
X904 Ferrite rod 140mm z 9mm £60 
LW/MW/coupling coils, each in- 
dependently moveable 64p 
X905 As above, but LW/coupling coil 
together on moveable former 55p VU METERS 

Voo2 Twin type. 2 meters 40x4Omm 
and driver board, supplied with circuit CLOCK CASE BARGAIN and connexion data. £3.50 

Z472 Oval format, overall size 130x- Voo3 New type, just in. Twin type 
68x87mm deep, with built In stand. Rear moulded in one piece, 80x4Omm (No 

panel drilled to accept 4 switches and 
alarm SOp 

driver board but suitable circuit supplied) 
£2.50 

LATEST 
BOUND VOLUME 

No. 31 
of 

"Radio & Electronics 
Constructor" 

AUGUST 1977 to JULY 1978 

Comprising 
768 pages 
inc. index 

PRICE £5.20 P&P 90p 

BOUND VOLUME No. 27 
(August 1973 to July 1974) 

Price £3.00 P&P 90p 

BOUND VOLUME No. 28 
(August 1974 to July 1975) 

Price £3.20 P&P 90p 

BOUND VOLUME No. 29 
(August 1975 to July 1976) 

Price £3.50 P&P 90p 

BOUND VOLUME No. 30 
(August 1976 to July 1977) 

Price £3.70 P&P 90p 
Limited number of these 

volumes still available. 

We regret all earlier volumes are now 
completely sold out. 

Available only from 

DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON, W9 1SN 
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SEMICONDUCTORS Send your orders WilIPAIr DEPT. RC10, PO Box 6, Ware, Herts. TEL: 0920 3182 
Visit our Shop at: 3 Baldock Street, Ware, Herts. TELEX: 817861 

Type Pnd 
AC126 £0.21 
AC127 f0.21 
AC128 £0.18 
AC128K £0.30 
AC132 £0.23 
AC137AC134 

£0.23 

£00. .25 
AC141K £0.36 
AC142 £0.23 
AC176 £0.21 
AC176K £0.30 
AC178 £0.29 
AC179 £0.29 
AC180 £0.23 
AC180K £0.32 
AC181 £0.23 
AC181K £0.32 
AC187 £0.21 
AC187K £0.32 
AC188 f0.21 
AC188K £0.32 
AD140 £0.69 
AD142 £0.98 
A0143 £0.86 
AD149 £0.89 
AD161 £0.40 
A0162 £0.40 
40161 

162MP f0.81 
AF124 £0.35 
AF125 £0.36 
AF126 £0.36 
41127 £0.37 
AF139 £0.40 
AF186 £0.58 
AF239 £0.47 
4L102 £1.38 
41103 £1.38 
AU104 £1.61 
40110 £1.81 
AU113 £1.81 
BC107A £0.09 
BC1078 £0.10 
BC107C £0.12 
BC108A £0.09 
BC108B £0.11 
BC108C £0.12 
BC109A £0.09 
BC1096 £0.10 
BC109C £0.12 
BC147 £0.08 

TRANSISTORS 
Type Prier Type 

BC148 £0.08 
BC149 £0.08 
BC157 £0.12 
BC159 £0.12 
BC159 £0.12 
BC167 £0.14 
BC168 f0.14 
BC169 £0.10 
BC169C £0.12 
BC170 f0.10 
BC171 £0.10 
BC172 £0.10 
BC173 £0.10 
51177 £0.18 
BC178 £0.16 
BC180 £0.29 
BC181 f0.10 
BC1B2L £0.10 
BC183 £0.10 
BC183L £0.10 
BC184 f0.10 
BC207 £0.13 
BC208 £0.13 
BC209 £0.14 
BC212 £0.10 
BC212L £0.10 
BC213 £0.10 
BC213L .f0.10 
6C214 .[0.10 
BC214L f0.10 
BC227 £0.18 
BC238 £0.18 
BC251 £0.17 
BC251A f0.18 6 C30 f0.32 
BC302 f0.33 
BC303 £0.32 
BC304 £0.44 
BC327 f0.18 
BC328 £0.17 
BC337 f0.17 
BC338 f0.17 
BC440 £0.35 
BC441 £0.35 
8C460 £0.44 
BC461 £0.44 
BC477 £0.23 
BC478 £0.23 
BC479 £0.23 
BC547 £0.12 
BC548 £0.12 
8C549 f0.12 

BC550 
8C556 
BC557 
BC558 
BC559 
80115 
BD116 
BD121 
BD124 
B0131 
BD132 
BD133 
60135 
BD136 
BD137 
130138. 
BD139 
80140 
BD155 
BD175 
1313176 
BD177 
BD178 
BD179 
BD203 
BD204 
BDY20 
6E457 
8E458 
8E459 
8E594 
8E596 
BFR39 
B FR40 
BFR79 
13E1380 
BFX29 
BFX30 
BFX84 
BFX85 
BFX86 
8E887 
BFX88 
BFY50 
BFY51 
BFY52 
BIP19 
BIP20 

£0.16 
£0.16 
£0.15 
£0.14 
£0.18 
£0.58 
£0.92 
£0.75 
£0.81 
£0.40 
£0.40 
£0.46 
f0.44 
£0.40 
£0.40 
£0.41 
f0.41 
f0.41 
£0.92 
f0.69 
f0.69 
£0.78 
£0.78 
£0.86 
£0.92 
£0.92 
£0.92 
£0.43 
£0.43 
£0.44 
£0.35 
f0.32 
f0.28 
£0.29 
£0.32 
f0.32 
£0.25 
f0.35 
£0.25 
£0.28 
f0.29 
£0.25 
£0.25 
£0.16 
£0.18 
£0.18 
£0.44 
£0.44 

Pria Type Prise 
60105 £1.84 
BU105'02 £2.24 
BU204 £1.61 
BU205 £1.81 
BU208'02 £2.58 
MJE2955 £1.04 
MJE3055 f0.89 
MJE3440 £0.60 
MPF102 £0.32 
MPF104 £0.40 
MPF105 £0.40 
MPSAOS f0.23 
MPSA06 £0.23 
MPSA55 £0.23 
MPSA56. £0.23 
0C22 £1.73 
0C23 £1.73 
0C24 £1.55 
0C25 £1.15 
0C26 £1.15 
0C28 £0.92 
0C29 £1.09 
0C35 £1.03 
0C36 £1.03 
0070 £0.27 
OC71 £0.17 

ß1P19' 
20MP £0.92 

135139 £0.51 

TIC44 £0.33 
TIC45 £0.40 
T1P294 £0.46 
TIP298 £0.48 
TIP29C £0.51 
TIP30A £0.46 
TIP3oB- £0.48 
TIP30C £0.50 
TIP31A £0.48 
TIP318 £0.48 
TIP31C £0.50 
111324 £0.46 
711326 £0.48 
TIP32C £0.50 
TI1414 £0.50 
TIP418 £0.52 
TIP41C £0.56 
TIP42A £0.50 
TIP42B £0.52 
TIP42C £0.55 
TIP2955 £0.69 
T1S43 £.025 
TIS90 f0.20 
UT46 £0.23 
ZTX107 £0.11 

74 SERIES TTL ICs 

21X108 f0.11 
ZTX109 £0.11 
2TX300 £0.13 
ZTX500 f0.14 
2N1613 £0.23 
2N1711 £0.23 
2N1889 £0.51 
2N1890 f0.51 
2N1893 £0.35 
2N2147 f0.88 
252148 f0.81 
252160 £1.15 
252192 £0.44 
252193 £0.44 
2N2194 £0.44 
2N2217 £0.25 
2N2218 £0.25 
2N2218A £0.23 
2N2219 f0.23 
2N2219A f0.25 
2N2904 £0.23 
2N2904A £0.24 
252905 £0.20 
2N2905A £0.23 
2N2906 f0.18 
2N2906A £0.21 
2N2907 £0.23 
2N2907A £0.25 
2N2926G £0.10 
2142926V £0.09 
2529260 £0.09 
252926R £0.09 
2N2926R £0.09 
2N3053 
253054 
253055 
253614 
2N3615 
2N3616 
2N3646 
2N3702 
2N3703 
2N3704 
2N3705 
2N3706 
253707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3819 
2N3820 

E0.18 
£0.46 
£0.46 
£1.15 
£1.21 
£1.21 
f0.10 
£0.09 
£0.09 
£0.08 
f0.08 
£0.09 
£0.09 
£0.08 
£0.08 
£0.08 
£0.08 
f0.21 
£0.40 

Type Price 
7400 
740, 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
741, 
7412 
7413 
7414 
7416 
74'.7 
7420 
7421 
7422 
7423 
7425 

£0.10 
£0.12 
f0.12 
£0.12 
£0.12 
£0.12 
f0.25 
£0.25 
£0.14 
£0.14 
£0.12 
£0.19 
f0.17 
£0.27 
£0.57 
£0.26 
£0.26 
£0.12 
£0.23 
£0.18 
£0.24 
£0.21 

1vpe 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453, 
7454 
7460 

Price 
£0.26 
£0.27 
£0.29 
£0.12 
f0.25 
f0.34 
£0.25 
£0.24 
£0.13 
£0.57 
£0.46 
£0.80 
f0.80 
f0.74 
£0.89 
f0.55 
f0.64 
f0.12 
£0.12 
£0.12 
f0.12 
£0.12 

Type 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
/483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 

Price 
£0.23 
£0.23 
£0.28 
£0.28 
£0.28 
£0.28 
£0.50 
£0.97 
eo.79 
£0.55 
£1.01 
£0.78 
£0.25 
£1.95 
f0.36 
£0.73 
£0.40 
£0.34 
£0.86 
£0.57 
£0.57 
£0.97 
£0.44 

Tvpe 
/4105 
74107 
74110 
74111 
74118 
74119 
74121 
74122 
74123 
74136 
74141 
74145 
74150 
74151 
74153 
74154 
74155 
74156 
74157 
74160 
74161 
74162 

Price 
íu.43 
£0.27 
£0.41 
£0.66 
£0.92 
£1.35 
£0.27 
f0.44 
f0.46 
£0.59 
f0.63 
f0.63 
f0.78 
f0.55 
£0.55 
£0.94 
£0.57 
f0.57 
£0.57 
£0.66 
f0.71 
£0.71 

Iype 
74153 
74164 
74165 
74166 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74190 
74191 
74197 
74193 
74194 
74195 
74196 
74197 
74198 
74199 

Price 
£0.71 
£0.78 
£0.78 
£0.89 
£0.74 
f0.71 
£0.66 
£0.66 
£1.72 
£0.66 
£0.80 
£0.80 
f 0.78 
£0.71 
£0.69 
£0.68 
£0.71 
f0.69 
£1.20 
£1.20 
£2.12 
£2.12 

CMOS ICs 
Tvpe 
CD4000 
C D4001 
CD4002 
C04006 
CD4007 

04008 
r,D4009 
004010 
004011 
CD4012 
CD4013 

Price 
£0.18 
£0.17 
£0.18 
£1.05 
£0.19 
£1.05 
£0.51 
f0.55 
£0.17 
£0.18 
£0.48 

Type 
CD4015 
CD4016 
CD4017 
CD4018 
CD4019 
C D4020 
CD4021 
CD4022 
CD4023 
C04024 
CD4025 

Prise 

f0.87 
£0.48 
£0.86 
£0.97 
£0.48 
£1.03 
£0.94 
£0.94 
£0.17 
£0.74 
£0.17 

Type 
C04026 
C04027 
C D4028 
CD4029 
CD4030 
C 04031 
CD4035 
CD4037 
CD4040 
C04041 
CD4042 

Pria 
£1.38 
£0.57 
£0.78 
£0.97 
£0.55 
£2.30 
£1.15 
£1.09 
£1.01 
£0.87 
£0.82 

Type 
'C04043 
CD4044 
CD4045 
CD4046 
CD4047 
CD4049 
CD4050 
CD4054 
CD4055 
CD4056 
CD4069 

Per. 
£ 1.01 
£0.94 
£1.61 
£1.49 
£1.00 
f0.48 
£0.48 
£1.26 
£1.15 
£1.55 
£0.19 

Type Price 
C04070 
CD4071 
CD4072 
CD4081 
CD4082 
CD4510 
CD4511 
C04516 
CD4518 
CD4520 
CD4014 

£0.19 
£0.19 
£0.19 
f0.19 
£0.20' 
£1.13 
£1.09 
£1.15 
£1.15 
£1.15 
£0.92 

LINEAR ICs 
TyP. Price TYpe Price 

CA3140 £0.80 
1M301 £0.33 
IM304 £1.84 
IM308 £1.15 
IM309 £1.72 
I M320 5v £1.72 
LM320 12 £1.72 
IM320 15 £1.72 
LM320 24 £1.72 
I M380 £0.97 
IM381 £1.66 
LM3900 £0.66 
MC13031. £0.97 
MC1304 £2.18 

CA3123 £2.18 MC1310 £1.09 
CA3130 £1.06 MC1312 £2.18 

CA30, 1 

CD3014 
CA3018 
CA3020 
CA3028 
CA3035 
CA3036 
CA3042 
CA3043 
CA3046 
CA3052 
CA3054 
CA3075 
CA3081 
CA3089 
CA 3090 

£0.92 
£1.55 
£0.74 
£1.95 
£0.92 
£1.61 
£1.15 
£1.72 
£2.12 
£0.80 
£1.84 
£ 1.26 
£1.72 
£1.72 f 2.30 
£4.14 

Type. Price 
MC1350 £1.38 
MC1352 £1.61 
MC1469 £3.39 
MC1496 
NE536i 
NE550 
NE555 
NE556i 
NE56i5 
NE 56>6 
NE56,7 
0A 702C 
77702 
114703 
UA709 
77709 

£1.03 
£3.05 
£1.09 
£0.27 
f0.89 
£1.38 
£1.38 
£1.95 
.70.52 
£0.52 
f0.28 
£0.28 
£0.52 

Type 
709P L0.29 
UA710C £0.413 
72710 £0.34 
UA711C £0.36 
72711 £0.36 
UA723C £0.52 
72723' £0.52 
(1.4741C £0.27 
72741 £0.27 
741P £0.23 
UA747C £0.89 
77747 £0.69 
I14748 £0.40 
12748 £0.40 
748P £0.40 
SN7601311 £2.01 
SN76023 £2.01 

Price Type PrIce 
SN76110 £1.72 
SN7G115 £2.18 
SN76660 £0.85 
SL414A £2.24 
TAA5508 £0.40 
TAA621A £2.30 
TAA621B £2.87 
TAA661 £1.72 
TAD100 £1.49 
78A540 £2.41 
TBA810S £0.86 
TBA810 £1.12 
TB 4820 £0.80 
TBA9200 £2.87 
TCA2 70S , 2.30 
TBA800 £0.92 

THYRISTORS 

Volts Nn: Price 
50 THY I A 50 £0.29 

100 100 £0.32 
2OOTHY1A'200 £0.36 
400TH VIA 400 £0.43 
IS00 THY IA600 £0.51 
800 TH V 1 A 800 £0.60 

50 THY3A/50 'f0.332 
10011-1Y3A 100 K0.34 
200THY3A 200 £0.37 
400THV3A 400 £0.48 
600 THY3A 600 £0.57 
800THY3A 800 £0.74 

50 THYSA 50 £0.41 
100 THYSA 100 £0.61 
200 THYSA 200 £0.57 
400THV5A 400 £0.65 
600 THYSA 600 £0.79 
800 THYSA 800 f0.93 

50THY7A 50 f0.55 
100 THY7A 100 f0.58 
200THY7A'200 £0.65 
400 THY7A'400 £0.71 
600THV7A'600 £0.89 
800THY7A'800 £1.05 
50THV10A'S0 £0.58 

100 THV10A'100 £0.85 
200 THY 104'200 f0.71 
400 THY 10A'400 f0.80 
600THY10A'600 £1.13 
800THYIOA'800 £1.40 

50 THYIGA'50 £0.62 
100THY16A'l00 £0.88 
200 THY16A'200 £0.71 
400THV 16A/400 £0.88 
600TH116A'600 £1.03 
BOOTHV16A'800 £1.59 

SILICON 
RECTIFIERS 

200mA 
15920 50v 
15921 100v 
15922 150v 
IS923 200v 
S924 300v 

1N4ÓPP 01 50v 
114002 100v 
N4003 200v 
114004 400v 
114005 600v 
N4006 800v 
54007 1000v 

Price 
£0.07 
£0.08 
£0.09 
£0.10 
£0.11 

£0.05 
£0.05 
£0.07 
£0.08 
£0.09 
£0.10 
f0.11 

SILICON 
RECTIFIERS 

CONTINUED 

1.5 Amp 
S015 50v 
5020 1100v 

: SO? 200v 
5023400v 
S025 600v 
S027 800v 
S029 1000v 
S031 1200v 

f0.10 
£0.11 
f0.12 
f0.14 
f0.16 
£0.18 
£0.23 
f0.28 

3Amp 
155400 50v £0.16 
55401 100v f0.17 

IN5402,200v f0.18 
IN5404 400v f0.19 
55406 600v £0.24 

IN5407 800v £0.28 
55408 1000) f0.34 

10 Amp 

SI 0/50 50v £ 0.21 
510/100 100v £0.24 
S10/200 200v. £0.28 
510/400 400v £0.40 
SI 0/600 600v £0.48 
S10/800 800v £0.58 
S10/1000 1000v f0.69 
S10/1200 1200v £0.79 

30 Amp 

S30 50 50v f0.64 
S30 100 100v f0.79 
S30'200 200v £1.06 
S30'400400v £1.43 
S30'600 600v £2.02 
530'800 600v £2.23 
1/30 1000 1000v f 2.85 
1/30'17001200v f3.31 

60 Amp 
S/05050v f0.86 
S70100100v £0.96 
S70'200200v £1.38 
S70'400 400v £2.01 
S70'600 600v £2.58 
S70'800 800v f2.87 
570'10001000v f3.46 

AUDIO MODULES 

Amplifiers 

LED's 
501 125 Red £0.11 
50? 125 Greco £0.21 
503 e 125 Y,l,w £0.21 
5(14 2 Red £0.11 
505 2 Groom £0.21 
5(16, 7 Yel1,w £0.21 

1509 2 Clear£0.12 
SUPER Hi -Brite Type 
1521 3nm, 11251 Red £0.11 
1527 5nm, 121 Red £0.11 
1514 (181,12 Light rlependant 

£0.63 
1520 OCP71 Photo transistor £0.40 
CLIPS 
1508/.125 pack of 5. /125 clips £0.17 
1508 2 pack of 5 2 clips £0.20 
DISPLAYS 
DL703 7 segment D.P. lift 1.30' 
height) common anode Red single 
,line O'NO- 1523 £0.80 
D1 707 7 segment D.P. left 10.3'' 
IuIghtl co,nnon anode Red single 
dí,,í, O'NO' 1510. £0.92 
D152'7 7 segment D.P. left 1.50" 
height) common anode Red two -digit 
ndI,., tnr O'NO-. 1524. £1.95 
DI 727 7 segment D.P. right 1.510" 

1gnU co,mnon anode Red two -digit 
ighl oiler O'NO: 1521 £2.53 

DI 74 7 segment D.P. left 1.630" 
i,og, aornmon anode Red single - 

light pipe D'NO: 1511 £1.72 
OPTO ISOLATORS 
kola,inn Breakdown Voltage 1500 

:minimums fwd current 100mA. 
C11 74 Simile channel 6 pin DIP 
,I,,n,lard type optically coupled with 
infra red LED emitter and NPN 
,Ol n pilon, transistor 0/N O: 
497 £0.57 

CILD74 Molli channel 8 pin DIP two 
.:pla,.d .bannels 07NO: 1498 £1.15 
CIL074 MUlti :harms) 16 pin DIP four 
4or,rrorl d,annels 0'NO: 1499 £2.53 

2nd GRADE LED PACK 
A pa,.k nl 10 standard sizes and 
:, 11oun which fail Io perform to their 
very duit' specification but which are 
ideal for amateurs who do not require 
Una full spec. O/NO: 1507 £1.72 

AL20 5 watt amplifier module £3.73 
AL30A 7-10 watt amplifier module£4.35 
ALSO 15-25 watt amplifier module£5.39 
AL80 35 watt amplifier module £8.44 
AL120 50 watt amplifier module .£13.74 
AL250 125 watt amplifier module£19.24 

Pre -amplifiers 
PA12 Stereo pre -amplifier module..£8.94 
PA100 Stereo pre -amplifier 

module £18.45 
PA200 Stereo pre -amplifier 

module £19.07 

Power Supplies 
PS12 Power supply (24 volts DC) £1.72 
SPM80 Stabilised power supply 

(33v) £5.06 
SPM 120/45 Stabilised power supply 

(45v) £6.67 
SPM 120/55 Stabilised power supply 

(55v) £6.67 
SPM 120/65 Stabilised power supply 

(65v) £6.67 
SG30 Power supply for equaliser 

Miscellaneous 
MPA30 Stereo magnetic cartridge 
7 pre -amp £4.42 
S.450 Stereo tuner £26,72 
Stereo 30 complete 7 watt stereo 

amplifier board £22.66 
BP 124 Siren alarm module 5 watts£4.02 
GE100MKII 10 channel mono graphic 

equaliser £23.00 

SOCKETS 
1611 8 ph, DIL 
1612 14 pin DIL 
16i3 16 pin DIL 
1720 18 pin DIL 
1 721 20 pin DIL 
1722 22 pin DIL 
1614 24 pin DIL 
1615 28 pin DIL 
1723 40 pin DIL 
1615 T0181ransistor 
1617 102 transistor 
1 6 1 1 7 T05 transistor 
1 724 14 pin DIL Wire wrap 

gold plated Cambion 

£0.09 
£0.11 
£0.12 
f0.18 
£0.20 
£0.22 
£0.24 
£0.26 
£0.34 
£0.13 
£0.37 
f0.13 

£0.25 

G.P. SWITCHING 
TRANSISTORS 

10 18 sim to 2N706/8 BSY27/28/95A 
All 1lsable devices no open and shorts 
Also available in PNP sim. to 25290/ 
BCY70 20 for 57p, 50 for £1.16, 100 
for £2.07, 500 for £9.20, 1.000 for 
£16.10 - when ordering state 
NPN/PNP. 

SILICON DIODES G.P. 

300n,W 40PIV bninl sub min FULLY 
TESTED ideal for Organ builders 
30 for 5/p. 100 for 1'1.72. 500 for 
15. /5 1.000 for 1'10.35. 

METAL FOIL 
CAPACITOR PAK 

Containing 50 Instal foil capacitors - 
Iìkc Mollard C280 series - mixed 
values ranging from 01uF-2.2uF com- 
plele with ,denhhCatrOn sheet 
O/NO: 16204 £1.38. 

JUMBO PAK 
SEMICONDUCTOR 

1622 Transistors Germ and Silicon 
Rectifiers-Diodes-Triace-Thyristors ICs 
and 2eners. ALL NEW & CODED. 
Appr,,, IOU pieces offering the 

mmenr a fantastic bargain PAK and 
an enormous saving £2.58. 

1 ALL PRICES INCLUDE VAT: ADD 35p POST PER ORDER 
JUST QUOTE YOUR ACCESS OR BARCLAYCARD NO. 

GIRO A/C No. 3887006 

OCTOBER, 1979 69 



TRADE 
COMPONENTS 

PAY A VISIT - THOUSANDS MORE ITEMS BELOW WHOLESALE PRICE. CALLERS PAY LESS ON MANY ITEMS AS PRICES INCLUDE POSTAGE. PRICES INCLUDE VAT AND ADDITIONAL DISCOUNT IN LIEU OF GUARANTEE. GOODS SENT AT CUSTOMERS RISKS UNLESS SUFFICIENT ADDED FOR REGISTRATION OR COMPENSATION FEE POST. 
OFFERS CORRECT AT 15/8/79 APPLICABLE TO ORDERS RECEIVED DURING SEPTEMBER 

VALVE BASES 
Printed circuit B7G 
Chassis B7-B7G 
Shrouded Chassis B7G-B8A 
B12A tube. Chassis B9A 

7p 
11p 
13p 
13p 

Speaker 6" x 4" 5 ohm ideal for car radio £1.55 
diam. 30 52 .. .. .. £1.75 

21" diam. 32 or 8Q . .. .. .. £1.07 
TAG STRIP -6 way 5p 15 x 50pF or 1000 + 
9 way 10p Single 2p 300pF trimmers 35p 

JAP 4 gang min. sealed tuning condensers 40p 

Car type panel lock 
and key 65p 

Transformer 9V 4A 
£4.00 

Aluminium Knobs 
for â" shaft. Approx. 

x ií" with indicator 
Pack of 5 95p 

BOXES - Grey polystyrene 61 x 112 x 31 mm, top secured by 4 self tapping screws 57p clear perspex sliding lid, 46 x 39 x 24 mm 15p. 
ABS, ribbed inside 5mm centres for P.C.B., brass corner inserts, screw down lid, 50 x 100 x 25mm orange 65p; 80 x 150 x 50mm black 97p; 109 x 185 x 60mm black £1.52. 
DIECAST ALI superior heavy gauge with sealing gasket, approx 6.." x 2g" x 1g" £1.55; 3e" x 211" x 1i" £1.30. 
VARIABLE CAMM PROGRAMMER 10, 12 or 15 pole 2 way, 
50VAC motor -- series with 1 mfd, or 3k 10W or 15W pygmy bulb for mains operation. Ex equipment £4.50. 

ELECTROLYTICS Many others in stock 
63- 200- 300- 450 - 

Up to 10V 25V 50V 75V 100V 250V 350 V 500V 
MFD 

10 6p 7p 7p 10p 13p 15p 26p 32p 
25 6p 7p 7p 10p 13p 18p 32p 37p 
50 6p 7p 7p 12p 16p 23p 32p 37p 100 7p 8p 13p 15p 24p 26p - - 

250 12p 13p 15p 22p 36p - £1.10 £1.30 
500 13p 15p 22p 30p 55p - £1.48 £1.60 

1000 16p 27p 50p 60p - £1.05 - - 
2000 28p 47p 55p 93p £1.20 - - 
As total values are too numerous to list, use this 
price guide to work out your actual requirements 
8/20, 10/20, 12/20. 22/50, 47/25. Tub. Tant 24p 
each 16-32/275V, 100/150V, 100-100/275V 
40p 50-50/385V, 2+2/200V non pc,lar, 32-32-50/ 
300V, 20-20-20/350V 0.1+0.1/500V AC 80p 
200V, 100-200-60/300V £1.30 100-300-100- 
16/300V £1.85 

RS 100-0-100 micro amp null indicator 
Approx. 2" x 3" x j" £1.85 

SWITCHES 
Pole Way Type 
1 2 Slide . . 

6 2 Slide ... 
2 1 Rotary Mains 
2 Alternating Micro with roller 
2 3 Miniature Slide 
2 1 Toggle 
1 2 Sub -Min Toggle 
2 Alternating 2A Mains Push 13" hole) 
2 Alternating Slide 

15p 
24p 
28p 
30p 
20p 
42p 
75p 
43p 
15p 

S.P.S.T. 10 amp 240v. white rocker switch 
with neon. 1" square flush panel fitting 60p; 
1 pole 2 way 10 amp oblong clip in mains 
rocker appliance switch ... ... ... 38p 
Standard thumb -wheel switch 0-9 in 1248N 
or B.C.D., or Comp. 1242 also 2p co..£1.20 
Standard Laver Key Switch D P "S'' ' irking 
plus D.P.D.T. and S.P.S.T. Heavy Duty non 
latching 82p 

AUDIO LEADS 
3 pin din to open end, 1 +yd, twin screened 45o. 
5 pin din 180 to 2 -phono 70p 
3 pole jack plug to tag ends, 4ft 45p 

COMPUTER & AUDIO BOARDS/ASSEMBLIES 
VARYING CONTENTS INCLUDE ZENER. GOLD BOND, 
SILICON. GERMANIUM. LOW AND HIGH POWER TRAN- 
SISTORS AND DIODES, HI STAB RESISTORS, CAPACI- 
TORS. ELECTROLYTiCS, TRIMPOTS, POT CORES, 

CHOKES, INTEGRATED CIRCUITS, ETC. 
31b for £2.30 71b for £4.30 

1 k horizontal preset I 3" Tape Spools 5p 
with knob 10 for 40p 1" Terry Clips 5p 

12 Volt Solenoid 40p 

ENM Ltd. cased 7 -digit counter 21 x'1 j x 11" 
approx. 12V d.c. (48 a.c.) or mains £1.10 

RESISTORS 

'-;-z watt 11p 10 same 
value 10p 
1 watt 3p 10 same 
value 20p 
1 or 2% 3 times price 

RELAYS 
RS'Alma reed relay, 1K12v 
it 3k 0, 18-30v d.c coil, 

normally open 45p 
12v d.p.c.o. heavy duty 
octal ... ... ...£1 
700û, 11-13v Min, 
Sealed 2 p.c.o. £1. 
4 7).e.o. £1.20. 

POTS 
Wirewound 38p 

Log. or Lin., carbon rotary 
or slide. Single 30p With 
switch 40p Dual 45p 
Dual switch 55p 1.5m 
Edgetype 10 fog 40p 

11 glass fuses 250 m/a or 3 amp (box of 12` 
Skeleton Presets Bulgin 5mm Jack plug and switched socket 

Slider, horizontal or verti- 
cal standard or submin 6p Reed Switch 28mm, body length 

INDICATORS 
Bulgin D676 red, takes M.E.S. bulb 38p 
12 volt, or Mains neon, red pushfit 23p 
R.S. Scale Print, pressure transfer sheet 12p 

CAPACITOR GUIDE - maximum 500V 
Up to .01 ceramic 2p. Up to 0.1 poly etc. 5p. 
10 same value 15p. .12 up to .68 poly 
etc. 8p. Silver mica up to 360pF 10p, then to 
2,200pF 13p; then to .01 mfd 21p. 
1/750 13p..01/1000, 8/20, .1/900, .22/900, 
4/16, 25/250 AC (600v/DC), 3/600 15p. 
5/150, 10/150, 40/150 50p. 
Many others and high voltage in stock. 
SONNENSCHEIN/POWERSONIC DRI-FIT RE- 
CHARGEABLE SEALED GEL (Lead Antimony) 
BATTERY, 6V 1 amp.hr. 13,';" x 2" x f") £2.70 
6 amp. hr. (41" x 2" x 3") £4.25 
Ex -equipment, little used. 

CONNECTOR STRIP 
Belling Lee L1469, 4 way polythene. 9p each 

THERMISTORS 
and V.D.R's 

CZ1/2/6/11/14, KR22, 
KT150, VA1005/6/8/ 
1010/1033/4/7/8/9 1040/ 
1053/5 /1066/7/ 
1074/6/7 / 1082/6/ 
1091/6/7/8 / 1100/3/8/ 
8602. Rod with spot 
blue/fawn/green. 
E299DDP120 / 218 / 224 / 
338 ,' 340 / 350 / 352 
YFO20 E220ZZ/02 
I:R150 .. All 22p. 
E23 glass bead 85p 
1G150 -S534 bead, KB 13, 

Auto charger for 12v Nicads. ex -new ,E299 DHP230. 116-121 
equipment 401 ITH7. VA1104, 00101 

35p. R53 Glass £1.20 

Miniature 0 to 5mA d.c. meter approx f's" diameter 
RS Yellow Wander Plug Box of 12 
18 SWG multicore solder 
SAPHIRE STYLII. 15 different, dual and single point, 
hard to get types. My mix £2. 

BRIAN J. REED 

£1.25 
. 40p 

3-ip foot 
current and 

161 ST. JOHNS HILL, BATTERSEA, LONDON SW11 1TQ 
Open 10 a.m. till 7 p.m. Tuesday to Saturday. VAT receipts on request. 

Terms: Payment with order Telephone: 01-223 5016 

20p 
(pair) 40p 

5p 

Aluminium circuit tape, * x 36 yards -self 
adhesive. For window alarms, circuits, etc. 95p 

TV MAINS DROPPERS 
5 assorted multiple units for 75p 
100pF air -spaced tuning capacitor £1.30 
51" x 2,'-r" Speaker, ex -equipment 3 ohm 65p 

2 Amp Suppression Choke 10p 
3 x 21 x"} PAXOLINE 5 for 35p 
48 x i x x'" 10 for 15p 
PVC or metal clip on MES bulb Holder 5 for 30p 
VALVE RETAINER CLIP, adjustable 5 for 15p 

Sub -miniature Transistor Transformer 35p 
Valve type output transformer 90p 
POT CORES with adjuster 
LA2508-LA2519 43p per pair 
16 Watt Power Amp. Module 
35v lA power required, giving 16 watt 
RMS into 8 S2 £3.45 
REGULATED TAPE MOTOR 
G'unrliq RV Approx.. 3" x 11", inc. shock absorbing 
carrier. or Jan 9V. 1 f" diam. £1.05 
3.5mm metal stereo plug 30p 
Fane 8 ohm 3" sq. heavy duty communications 
speaker £1.60 
RS neg. volt regulator 103, 306-099 (equiv. 
MPC900) 10A, 100 watt 4-30 volt. Adjustable 
sort circuit protection. Sacrifice at £2.00 
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SEMICONDUCTORS Full 
AC126/128/176 18p 
ACY20 30p,,, 
ACY29 22p 
AD161/2 match pr. 85p 
ADZ12 £4.00p 
AF124/6/7 28p 
AF139 23p 
A F 178/80/81 35p 
AF239 35p 
ASY27/73 35p 
AU110/113 £1.51 
BC107/8/9 + A/B/C 8p 
BC147/8/9 + A/B/C 5p 
BC157/8/9 + A/B/C 5p 
BC171B/173 
BC178A/8 179B 
8C 182/184C/LC 
BC 186/7 
BC204 
BC212 
BC213 V2148/238 
BC327/8 337/8 
B C 547/8 + A/B/C 
B C 5 56/7/7 8/8/9 
8 CX32/36 
BCY31 
BCY40 

asp 

14p 
5p 

12p P 
5p 

13p 
8p 

10p 
lip 
15p 
59p 
55p 

spec. by Mullard etc. Many others in stock 

35p 
86p 
45p 
97p 
58p 
18p 
23p 
18p 

5p 
5p 

13p 
35p 
31p 

BFS28 Dual Mosfet£1.1-5 
BFT61 40p 
BFW10/11 F.E.T 48p 
BFW30 £1.15 

BCY70/1/2 14p 
BCZ11 32p 
BD113 57p 
BD115 35p 
BD116(BRC116T) . 86p 
BD130s7 £1.50 
BD131/2 32p 
BD 133/5/6/7/8/9 35p 
BD 137/138 match pr 82p 
BD140/142 
8D201/2/3/4 
B D2 32/3/4/5/8 
BDX77 
BD437/438 
'BF/115/1 67/173 
BF178/9 
8F 180/ 1 /2/3/4/5 
B F 194/5/6/7 
BF194A, 195C 
BF258/324 
BF262/3 
BF336/274 

Amp 

5 
0.6 
5 
21 
3} 

Volt 
1,600 
140 
100 
110 
400 
100 
100 

BRIDGE RECTIFIERS 
BYX10 34p 
OSH01-200 30p 
Ex Equip 73p 
EC433 20p 
Texas £1.10 
I.R. 48p 
840C 3200 58p 

RECTIFIERS 
Amp Volt 

68 
. N4004/5/6 j 4/6/800 
1N4007/BYX94 1 1250 
BY 103 1 1,500 
SR100 1.5 100 
SR400 1.5 400 
REC53A 1.5 1,250 
LT102 2 30 
BYX22-200 11 300 

BYX38-300R 2.5 300 
BYX38-600 2.5 600 
BYX38-900 2.5 900 
BYX38-1200 2.5 1,200 
BYX49-300R 3 300 
BYX49-600 
BYX49-900 3 900 
BYX49-1200 3 1,200 
BYX48-300R 6 300 
BYX48-600 6 600 
BYX48-900 6 900 

BYX48-1200R 6 1,200 
BYX72-150R 10 150 
BYX72-300R 10 300 
BYX72-500R 10 500 
BYX42-300 10 300 
1N5401 3 100 
1N5402 3 200 
MR856 3 600 
BYX42-900 10 900 
BYX42-1200 10 1,200 
BYX46-300R 15 300 
BYX46-400R 15 400 
BYX46-500R 15 500 
BYX46-600 15 600 
BYX20-200 25 200 
BYX52-300 40 300 
BYX52-1200 40 1,200 
RAS310AF 1.25 1,250 

'Avalanche type 

BFW57/58 
B FX 12/2 9/30 
BFX84/88.89 
B FY 50/51 
BFY90 
BR101 
BRY39/56 
BSV64 
BSV79/80 F.E.T.s 
BSV81 Mosfet 
BSX20/21/78 
BSY40 

21p 
23p 
20p 
13p 
50p 
34p 
29p 
36p 
50p 
75p 
16p 
30p 

BSY95A 14p 
BU204 -Mount Kit £1.51 
BU208 £2.05 
CV7042 (0C41/44 

ASY63) 12p. 

GET111/E112 45p 
OC45(ME2) ' 

ON222 
R2008B/2010B 

'TI P30 
TIS43 (2N26461 
/rA7805 Reg.T03 
ZT1486 
ZTX300/341 
2N393 (MA393) 
2N456A 
2N706A 
2N918 
2N929 
2N987 
2N1484 
2N 1507/2219 

13p 
23p 

Lim 
35p 
34pp 

£1.15 
9p 

35p 
57p 
13p 
30p 
16p 
46p 

1.15 
18p 

2N1613 24p OTHER DIODES 
2N2401 
2N2412 

35p 
27p 

1 N916 4p 
1N4009 9p 

2N2483 
2N2904/5/6/7/7A 
2N3053 

28p 
10p 
16p 

1N4148 1}p 
BA145 17p 
Centercel 29p 

2N3055 R.C.A. 60p BZY61 /B A 148/OA81 12p 
2N3133/4062 24p BB103/110 Varicap 24p 
2N3553 56p BB113 Triple Varicap43p 
2N4037 39p BA182 15p 
2N5484 FET 37p OA5/7/10 17 
2N5956 87p ',ß7Y88 up to 43 volt 7p 

BZX61 11 volt 17p 
AA133 10p 

40250(2N3054) 35p BZY96C 10V 34p 
CATALOGUE 

38, 11 x 8 ine Illustrated 
sheets, listing approx. 
5.250 item." photo 
printed on day requested, 
from constantly updated 
masters, to ensure latest 
stock position. 76p (re- 
fundable with orders) plus 
26p s.a.e. or label. 

5p 
Sp 
8p 

21p 
9p 

10p 
16p 
15p 
25p 
48p 
52p 
60p 
85p 
35y 

47p 
60p 
47p 
60p 
70p 
92p 
42p 
52p 
66p 
36p 
13p 
15p 
24p, 
92p 

£1.07 
£1.19, 
£1.75 
£2.00 
£2.30 

72p 
£2.05 
£2.90 

48p 

OPTO ELECTRONICS 
Diodes Photo transistor 

BPX40 . . 57p BPX29 . . . 92p 
BPX42 . . 92p OCP71 . . . 40p 
BPY10 . . . 92p 

(VOLTIAC) 
BPY68 
BPY69 . . . 92p 
BPY77 
Wire end neons 4p 

TRANS)OTRMERS 
Ferromag C core. Screens 95- 
105-11 -125-200-220-240v 
input output 17v }A x 

2 + 24-0-24v 1.04A+20v 
1 mA. these current ratings 
can be safely exceeded by 
50%. £5.00 

Cassette Dynamic Micro-. 
phone with switch and twin. 
plug £1.80 
Telephone Pickup, 'sucker 
with lead and 3.5 plug.70p 

2" Red 9p 
TIL209 .125" Red 

14p 
Green 16p 
2" clip 2p 

PHOTO SILICON CONTROLLED SWITCH 
BPX66 PNPN 10 amp £1.15 

3" red 7 segment' L.E.D. 14 
D.I.L. 0-9 + D.P. display 1.9v 
19m/a segment, common 
anode 95p 
HP .43 in yellow £1.50 
RS 0.6in. green . .£2.25 
Minitron 0.3in 3015F 
filament £1 25 

BZY95C 33V or 15V 34p 

RS Irravin high tempera-) 
tore wire, 19/0.16, minus 
55° to 105°C, 600V 
3A, white, black or red. 
Half trade price at 54p 
10M coil. 

PVC QUALITY TAPE 
Lasso 10m x 15mm grey 

38p 
33m x 33mm green 

£1.13. 
Trimmer: Post stamp 
type 3-30pF 1 6p 
10-80pF 19p 
30-140pF 23p 

GARRARD 
GCS23T Crystal Stereo 
Cartridge £1.20 
Mono (Stereo compatible) 
Ceramic or crystal £1 

Amp Volt THYRISTORS 
_40 BTX18-200 .. 35p 
400 BTX18-300 .. 41p 
240 BTX30-201 . 

35p 
4 500 40506 80p 
35 500 BT107 £1.00 
6.5 500 BT109-500R/SCR957/BRC4444. £1.14 
20 600 BTW92-600RM £3.40 
15 800 BTX95-800R Pulse Modulated . £8.75 

PAPER BLOCK CONDENSER 
0.25MFD 800 volt 87p 

1 MFD 250 volt 54p 
1 M FD 400 volt 65p 

TV KNOB 
Dark grey plastic for recessed shaft 
(quarter inch) with free shaft extension 

8p 
COY1 1 B L.E.D. 

Infra red transmitter . .£1.15i 
H15B Photon coupled isolators 
I.R. diode & NPN Photo -Dar-, 
lington amp £1.05 
Data Sheet 10p 

CHASSIS SOCKETS 
Car Aeriallip, Coax Bp, 5 pin 180° 
11p, 5 or 6 pin 240° din 8p, speaker 
din switched 13p, 3.5 mm switched 
7p, stereo }" jack enclosed 20p. 

McMurdo PP108 8 way edge plug 12p 
Multitore Solder 1kg. 16 or 18 or 20 
s.w.g. . . . . . . . . . . . £5.20' 
3 inch 8 Qfspeâker £1.15 

Amp Volt TRIACS 
25 900 BTX94-900 £3.00 
25 1200 81X94-1200 £5.00 
Diode Characteristic, Equiv., and - 

Substitution Book 82p 
Transistor equivalents and 
substitution Book 1 38p Book 2 82p 
Chrome Car Radio facia 28p 
Rubber Car Radio gasket 10p 
DLI Pal Delayline 90p 
Relay Socket miniature 2PCO . . 20p 
28 pin d.i.l. socket low profile . 38p 
Colour EHT Tray 3000/3500 . . £5.60 
Nylon self-locking, 31" tie clips 3p 
1.5, 10, 22 or 750 µh' choke ....12p' 
0-30, or 0-15, black pvc, 360° 
dial, silver digits. self adhesive 
42" dia. 13p 
Mullard Semiconductor, Valve & 
Component Data Book 1976-78 . 50p 

BC186 
BCY30-34 
B CY70/ 1 /2 
BY126/7 
HG1005 
H G 5009 
HG5079 
L78/9 
M3 
0A81 
0A47 
0A200-2 
0C23 
0C200-5 
'C106 THY 

New unmarked, or marked 
ample lead ex new equipment 

ACY17-20 10p TIC44 
ASZ20 10p 2G240 
ASZ21 35P 2G302 

2G401 
2N711 
2N2926 
2N598/9 
2N1091 
2N1302 

13p 
24p 
10p 

5p 
12p 

4p 
4p 
4p 

12p 
4p 
4p 
4p 

27p 
24p 
28p 

17p 
£1.17 

6p 
6p 

28p 
Bp 
8p 

10p 
10p 

1N1907 £1.17 
Germ. diode 2p 
2N3055 

Motorola 36p 
GET120 (AC128 
in 1" sq. heat 
sink 22p 
GET872 
2S3230 
TIS43 

15p 
34p 
15p - 

MINIATURE EDGE METERS 
100uA f.s.d., scaled 0.5. 12V Illuminated 
blue perspex front 35mm x 14mm £3.45 

20011A level meter, clear front. 
10 x 18mm £1.20 

VAT & POST PAID 
MINIMUM ORDER £3 OTHERWISE ADD 50% 
FOR SMALL ORDER HANDLING COSTS (UNDER 
f1.00 TOTAL ALSO INCLUDE l'Op S.A É ) 

September Offers 

SN15809310 for £2.50 
8008MPU £3.50 
40506 5A 500V Thy. 

10 for £5.00 
2N5956 10 for £5.00 
74LSOO 10 for £1.50 
74LS192 10 for £4.00 
MPC900 - 4 to 30V, 
10A 100 watt regulator 

£2.00 

RS Battery Holder, takes 
4HP 11s, 4 for £1.00 
1 kilogram mixed bolts, 
nuts, washers etc. 

£2.50 

REQUEST FREE 
CATALOGUE 

WITH ORDERS 
OVER £10.00 

Nisi Tubes 60p 
30pF Beehive 
Trimmer 10p 

INTEGRATED CIRCUITS 
TBA920 TCA270 
TAA700 
TBA800/810 
741/7490/7473 
uA702/LM3900 
709/741 
74107/74122 
SN76228N 
SN76131/75110 
SN76013N/ND 
TAD100 AMRF 
CA3001 R.F. Amp 1.58 
CA3132 £2.22 
74151 32p 
CD4069 15p 
TAA300 1 wt Amp £1.00 
TAA550 Y or G 28p 
TAA263/74LS192 70p 
TAA320 £115 
7400/01/06 15p 
7402/4/10/20/30 15p 
7414/7413N 44p 
7438/26/32/37 15p 
AY5 8300 £00 

£2.00 
£2.40 
70p 
25p 
53p 
15p 
16 

£2.03 
£1.56 

40 
£1.22 

7483/ZN414 pp 

CD4013/19 28 
LM3002/20V reg £1.15 
LM1303N f.1.00 
CD4040 50p 
TBA5500/74S 112 £1.80 
74154 35p 

HANDLES 
Rigid light blue nylon 64" 
With secret fitting screws 11p 
Belling Lee white plastic 
surface coax outlet box40p 
Miniature Axial Lead Ferrite 
Choke formers 5 for 13p. 

RS 10 Turn pot 1% 250 
500 131 K, £1.70 
Copper coated board 
18,1' x 2;" 40. 
Geared Knob 8-1 ratio. 
14" diam., black 93p 

KL . 75A 440v - 

TERMINAL BLOCKS 
Professional leaf spring 

Elamp, twin with clip -over 
cover 11p 

;Strip of 4. 40A 440V 16p 

NO MORE TO ADD - Prices INCLUDE 
UK VAT and Post/Packing 

ALL ENQUIRIES, ETC., MUST BE ACCOMPANIED 
BY A STAMPED ADDRESSED ENVELOPE 

OCTOBER, 1979 
71 



THE MODERN BOOK CO 
PROJECTS IN RADIO AND ELECTRONICS by I. R. Sinclair, Price £2.50 

ELECTRONIC PROJECTS IN THE 
HOME 
by O. Bishop Price £2.50 

ELECTRONIC PROJECTS IN AUDIO 
by R. A. Penfold Price £2.50 

OP -AMPS THEIR PRINCIPLES & APPL. 
by J. B. Dance Price £2.50 

PRINTED CIRCUIT ASSEMBLY 
by M. J. Hughes Price £2.10 

ELECTRONIC SECURITY DEVICES 
by R. A. Penfold Price £1.65 

UNDERSTANDING DIGITAL 
ELECTRONICS 
by Texas Inst. Price £4.00 

UNDERSTANDING MICRO- 
PROCESSORS 
by Motorola Price £4.30 

THE FIRST BK OF MICROCOMPUTERS 
by R. Moody Price £3.35 

HOW TO BUILD YOUR OWN SOLID 
STATE OSCILLOSCOPE 
by F. G. Rayer Price £1.70 

THE OSCILLOSCOPE IN USE 
by I. R. Sinclair Price £2.85 
AMATEUR RADIO TECHNIQUES 
by P. Hawker Price £3.80 

THEORY & PRACTICE OF MODEL 
RADIO CONTROL 
by P. Newell 

REPAIRING POCKET 
RADIOS 
by I. R. Sinclair 

Price £4.50 

TRANSISTOR 

Price £2.55 

MAKING & REPAIRING TRANSISTOR 
RADIOS 
by W. Oliver Price f2.30 

WORLD RADIO TV HANDBOOK 
by J. M. Frost Price £9.25 

PROJECTS IN RADIO & ELECTRONICS 
by I. R. Sinclair Price £2.50 

ELECTRONIC PROJECTS IN THE HOME 
by O. Bishop Price £2.50 

SIMPLE CIRCUIT BUILDING 
by P. C. Graham Price £2.20 

110 SEMICONDUCTOR PROJECTS 
FOR THE HOME CONSTRUCTOR 
by R. M. Marston Price £3.20 

HAM RADIO 
by K. Ullyett Price £5.00 

BEGINNER'S GUIDE TO DIGITAL 
TECHNIQUES 
by G. T. Rubaroe Price £1.10 

We have the Finest Selection of English and American Radio 

UNDERSTANDING SOLID-STATE 
ELECTRONICS 
by Texas Inst. Price £1.80 

A SIMPLE GUIDE TO HOME 
COMPUTERS 
by S. Ditlea Price £4.00 

HOW TO BUILD A COMPUTER - 
CONTROLLED ROBOT 
by T. Loofbourrow Price £5.30 

THE CATHODE-RAY OSCILLOSCOPE 
& ITS USE 
by G. N. Patchett Price £4.00 

HOW TO GET THE BEST OUT OF 
YOUR TAPE RECORDER 
by P. J. Guy Price £1.90 

A GUIDE TO AMATEUR RADIO 
by P. Hawker Price £1.70 

RADIO CONSTRUCTION FOR 
AMATEURS 
by R. H. Warring Price £2.80 

MAKING TRANSISTOR RADIOS A 
BEGINNER'S GUIDE 
by R. H. Warring Price £2.90 

1979 THE RADIO AMATEUR'S H/B 
by A. R. R. L. Price £7.86 

* PRICES INCLUDE POSTAGE * 

Books in the Country 

19-21 PRAED STREET (Dept RC) LONDON W2 1NP 
Telephone: 01-402 9176 

TRANSISTORISED DC TO AC INVERTERS 

12v -24v -48v DC input models 
110v or 240v AC off load 
output models 
Square -wave output or 
optional filtered models 
Frequency 50Hz or 60Hz models 
(± 5% typical) 

All silicon power transistors 
Separate driver and output 
transformers 
Designed for cool continuous 
operation 
Aluminium ventilated cased units 
DC input fused 

12v dc inputs/110v or 240v outputs 
50Hz or 60Hz 
N 12/A - 8" x 6" x 6" 40 watts £18.00 
N12/B -- 8" x 6" x 6" 60 watts £23.20 
N12/C - 8" x 6" x 6" 100 watts £28.10 
N12/13 - 8" x 6" x 6" 150 watts £34.50 
N 12/E - 8" x 6" x 6" 200 watts £42.00 
N12/F - 8" x 6" x 6" 250 watts £50.60 
N12/G - 8" x 6" x 6" 300 watts £68.00 
N12/H - 10" x 8" x 6" 400 watts £69.80 

Filtered waveform models available at 15% extra. 

24v DC inputs/110v or 240v outputs 
50Hz or 60Hz 
N24/A -- 8" x 6" x 6" 40 watts £19.20 
N24/B - 8" x 6" x 6" 100 watts £29.00 
N24/C -- 8" x 6°' x 6" 150 watts £36.00 
N24/D -- 8" x 6" x 6" 200 watts £44.00 
N24/E - 8" x 6" x 6" 250 watts £52.50 
N24/F -- 8" x 6" x 6" 300 watts £60.00 
N24/G -- 10" x 8" x 6" 400 watts £71.40 
N24/H -- 10" x 8" x 6" 500 watts £83.00 
N24/1 -- 12" x 8" x 8" 700 watts £101.00 
N24/J -- 12" x 8" x 8" 1000 watts £150.00 

Filtered waveform models available at 15% extra. 

48v DC inputs/110v or 240v outputs 
50Hz or 60Hz 
N48/A --- 8" x 6" x 6" 50 watts £20.00 
N48/B - 8" x 6" x 6" 100 watts £31.60 
N48/C - - 8" x 6" x 6" 150 watts £37.00 
N411/D -- 8" x 6" x 6" 200 watts £45.00 
N48/E -- 8" x'6" x 6" 250 watts £54.00 
N48/F -- 8" x 6" x 6" 300 watts £62.00 
N48/G -- 10" x 8" x 6" 400 watts £73.00 
N48/H -- 10" x 8" x 8" 500 watts £86.00 
N48/I -- 12" x 10" x 8" 700 watts £112.00 
N48/J - - 12" x 10" x 8" 1000 watts £160.00 
N48/K -- 12" x 10" x 10" 1500 watts £210.00 

Filtered waveform models available at 5% extra. 

Please add £5.00 carriage per unit U.K. overseas at cost 
Delivery 10 to 21 days subject to availability - Cased sizes subject to variations 

Callers strictly by appointment - Telephone enquiries 01-748 5778 
Business Hours Mon. -Fri. - 9 a.m. to 5 p.m. 

ELECTROVANCE P.O. BOX 191, LONDON SW6 2LS 
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TTL 7473 20p 74141 55p 
7474 22p 74145 55p 

7400 10p 7475 25p 74148 90p 

7401 10p 7476 20p 74150 55p 

7402 10p 7485 55p 74151 40p 

7404 12p 7486 20p 74154 65p 

7406 22p 7489 135p 74157 40p 

7408 12p 7490 25p 74164 55p 

7410 10p 7492 30p 74165 55p 

7413 22p 7493 25p 74170 100p 

7414 39p 7494 45p 741 74 55p 

7420 12p 7495 35p 74177 50p 

7427 20p 7496 45p 74190 50p 

7430 12P 74121 25P 74191 50p 

7432 18p 74122 35p 74192 50p 
7442 38p 74123 38p 74193 50p 

7447 45p 74125 35p 74196 50p 
7448 50p 74126 35p 74197 50p 
7454 12p 74132 45p 74199 90p 

MOS 4020 
4022 

50p 
50p 

4050 
4060 

25p 
80p 

4023 13p 4066 30p 
4024 40p 4068 13p 

4001 13p 4025 13p 4069 13p 

4002 13p 4026 90p 4070 13p 

4007 13p 4027 28p 4071 13p 

4009 30p 4028 45p 4072 13P 

4011 13p 4029 50p 4081 13p 

4012 13p 4040 55p 4093 36p 

4013 28p 4041 55p 4510 60p 
4015 50p 4042 55p 4511 60p 
4016 28p 4043 50p 4518 65p 
4017 47p 4046 90p 4520 60p 
4018 55p 4049 25p 4528 60p 

FULL DETAILS IN CATALOGUE! 

TRANSISTORS 
AC127 
AC128 
AC176 
AD161 
AD162 
BC107 
BC108 
BC1o8C 
BC109 
BC109C 
BC147 
BC148 
BC177 
BC T78 
BC179 
BC182 
BC182L 
BC184 
BC184L 
BC212 
BC212L 
BC214 
8C214L 
BC477 
BC478 
BC548 
BCY70 
BCY71 

17p 
16p 
18p 
38p 
38p 

Bp 
8p 

1op 
8p 

10p 
7p 
7p 

14p 
14p 
14p 
1op 
10p 
10p 
10p 
10p 
10p 
10p 
10p 
19p 
19p 
10p 
14p 
14p 

BCY72 14p 
BD131 35p 
BD132 35p 
BD139 35p 
BD140 35p 
BFY50 15p 
BFY51 15p 
BFY52 15p 
MJ2955 98p 
MPSA06 20p 
MPSA56 20p 
TIP29C 60p 
TIP3oC 70p 
TIP31C 65p 
TIP32C 80p 
TIP2955 65p 
TIP3055 55p 
ZTX107 14p 
ZTX108 14p 
ZTX300 16p 

ZTX 500 
2N697 
253053 
2N3054 
2N3055 
253442 
253702 
253703 
253704 
253705 
253706 
253707 
253708 
2N3819 
253820 
253904 
2N3905 
2N3906 
254058 
255457 
2N5459 
2N5777 

DIODES 

16p 
12p 
18p 
50p 
50p 

135p 
8p 
8p 
Sp 
9p 
9p 
9p 
8p 

15p 
44p 

SP 
8p 
8p 

12p 
32p 
32p 
50p 

1 N914 3p 154006 6p 
1N4001 4p 1N5401 13P 
154002 4p BZY88 se. 8p 

-ITT Full spec. product. 
1N4148 -e1.40. 100 [1:1,1000 

SKIS 

Low profile 
by Texas 

&pin 8p 18pin 14p 24pin 18p 

14pin 10p 20pin 16p 28pin 22p 
16pin 11p 22pin 17p 40pin 32p 

Soldercon pins. 100:50p 1000.3700 

LINEAR 

THIS IS ONLY 
A SELECTION' 
709 35p 
741 16p 
747 45p 
748 30p 
7106 850p 
7107 900p 
CA3046 55p 
CA3080 70p 
CA3130 90p 

LF356 80p 
LM301 AN 26p 
LM308 60p 
LM318N 75p 
LM324 45p 
LM339 45p 
LM378 230p 
LM379S 410p 
LM380 75p 
LM3900 50p 
LM3909 65p 
LM3911 100p 
MC1458 320 
MM57160 590p 

NE531 98p 
NE555 23p 
NE556 60p 
5E567 100p 
RC4136 100p 
SN76477 230p 
TBA800 70p 
TBA810S 100P 
TDA1022 620p 
TL081 45p 
TL084 125P 
ZN414 80p 
ZN425E 390p 
ZN1034E 200p 

PCBs 
VEROBOARD 

Size in. 0.1 in. 0.15in. Vero 
25 x 1 14p 14p Cutter 80p. 
2.5 x 3.75 45p 
2.5 x 5 54p 54p Pin insertion 
3.75 x 5 64p 64p tool 1080 
3.75 x 17 205p 185p 
Single sided 
pins per 100 40p 40p 

Top quality fibre glass copper board. Single 
sided. Size 203 x 95mm. 60p each. 
'Dalo' pens. 75p each. 
Five mixed sheets of Alfac. 145p per pack. 

OPTO 

LED's 0.125in. 0.2in each 100+ 

Red TIL209 TIL220 9p 7.5p 
Green TI L211 TI L221 13p 12p 
Yellow TIL213 TI L223 13p 12p 
Clips 3p 3p 

DISPLAYS 
DL704 0.3 in CC 130p 120p 
DL707 0.3 in CA 130p 120p 
FND500 0.5 in CC 100p 80p 

RESISTORS 
Carbon film resist- 
ors. High stability, 
low noise 5%. 

E12 series. 4.7 ohms to 10M. Any mix 
each 100+ 1000+ 

0.25W 1p 0.9p 0.8p 
0.5W 1.5p 1.2p 1p 

Special development packs consisting of 
10 of each value from 4.7 ohms to 1 Meg - 

ohm (650 res) 0.5W £7.50. 0.25W £5.70. 

METAL FILM RESISTORS 
Very high stability, low noise rated at ''/.W 

1%. Available from 51 ohms to 330k in 
E24 series. Any mix: 

each 100+ 1000+ 
0.25W 4p 3.5p 3.2p 

PLEASE WRITE 
FOR YOUR FREE 

COPY OF OUR 
NEW 80 PAGE 

CATALOGUE OF 
COMPONENTS. 

CONTAINS OVER 
OVER 2500 

STOCK ITEMS. 

CAPACITORS 
TANTALUM BEAD each 

0.1, 0.15, 0.22. 0.33, 0.47, 0.68, 
1 & 2.2uF @ 35V . . 8p 
4.7, 6.8, 10uF @ 25V . 13p 

22 @ 16V, 47 @ 6V, 100@3V 16p 

MYLAR FILM 
0.001, 0.01, 0.022, 0.032. 0.047 3p 

0.068, 0.1 . . . . . 
4p 

POLYESTER 
Mullard C280 series 
0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5p 

0.15, 0 22 7p 

0.33, 0 47 ' 10p 

0.68 14p 

1.0uF 17p 

CERAMIC 
Plate type 50V. Available m E12 series from 
220F to 1000pF and E6 series from 1500pF to 
0.047uF 2p 

RADIAL LEAD ELECTROLYTIC 
63V 0.47 1.0 2.2 4.7 10 5p 

100 
22 33 47 

220 
25V 10 22 33 47 

100 
220 

1000 
470 

7p 
13p 
20p 

5p 
Bp 

10p 
15p 
23p 

CONNECTORS 

JACK PLUGS AND SOCKETS 
screned unscreened socket 

2.5mm 9p 13p 7p 

3.5mm 9p 14p 8p 

Standard 16p 30p 15p 

Stereo 23p 36p 18p 

DIN PLUGS AND SOCKETS 
plug chassis line 

socket socket 
2pin 7p 7p 7p 

3Pin lip 9p 14p 

Spin 180° 11p 10p 14p 

5pin 240° 13p 10p 16p 

1mm PLUGS AND SOCKETS 

Suitable for low voltage circuits, Red & black. 
Plugs: 6p each Sockets: 7p each. 

4mm PLUGS AND SOCKETS 
Available in blue, black, green, brown, red, white 
and yellow. Plugs: 11p each Sockets: 12p each 

PHONO PLUGS AND SOCKETS 
Insulated plug in red or black . 9p 
Screened plug 13p 

Single socket . , 7p Double socket 10p 

STEVENSON 
Electronic Components 

LOUDSPEAKERS 
56mm dia. 8ohms. 70p 64mm dia. 64ohms. 75p 

64mm dia. 8ohms. 75p 70mm dia. 8ohms. 100p 

Magnetic earpiece including 2.5 or 3.5mm plug. 15p each 

Crystal earpiece including 3.5mm plug. 30p each 

TRANSFORMERS 
All 240V Primary. 
0 - 6, 0 -6 @ 0.5A or 0 - 9, 0 - 9 @ 0.4A. 
0- 12,0- 12@0.5Aor0- 15,0- 15@0.4A 
0 - 9, 0 -9 @ 1.2A or 0 - 12, 0 - 12 @ 1A. 

0 12 15 20 24 30V @ 1.5A. 

0 20 25 33 40 50V @ 1A. 

0-20-25-33-40 -50V@2A. 
0 20 25 33 40 50V @ 3A. 

Miniature type 
6-0-6.9-0-9, 12-0- 12 @ 100mA. 

SOLDERING IRONS 
ANTEX X25 (25W) or ANTEX CX (17W) 

Reel of solder (39.6M) 

POTENTIOMETERS 

175p 
235p 
345p 
455p 
455p 
585p 
715p 

95p 

390p each 
240p each 

Single gang Log or Lin 5K - 2M2 28p each 

Dual gang Log or Lin 5K - 2M2 80p each 

Presets, sub min. type hor. orvert. 10011 - 2M2 6p each 

CONTROL KNOBS 

Ideal for use on mixers etc. Push on type 
with black base and marked position line. Cap 

available in red, blue, green, grey, yellow and black. 14p 

SWITCHES 

Subminiature toggle. SPDT 70p. DPDT 80p. 
Standard toggle. SPST 34p. DPDT 48p. 

Slide switches (DPDT) miniature or standard 15p. 

Push to make switch. 15p. Push to break switch. 20p. 

Wavechange switches: 1P12W, 2P6W, 3P4W, 4P3W. 43p 

BOXES 
Folded construction complete with screws. 

3x2x1 52p 4x3x2 70p 6x4x3 
4x3x2 64p 6x4x2 77p 8x6x2 125p 

95p 

We now offer one of the widest ranges of components 

at the most competitive prices in the UK. See catalogue 

for full details. We welcome callers at our shop in College 

Road, Bromley, from Mon - Sat, 9am - 6pm (8pm on 

Weds. and Fridays). Special offers always available. 

We also provide. an express telephone order service. 

Orders received before 5pm are shipped same day. 

Contact our sales office now with your requirements. 

TEL:01- 464 2951/5770 /rte\ 
Quantity discounts on any mix TTL, CMOS, 

74LS and Linear circuits: 100+ 10%, 1000+ 

15%. Prices VAT inclusive. Please add 30p for 
carriage. All prices valid to April 1980. 

Official orders welcome. 

VISA BARCLAYCARD 
& ACCESS WELCOME. 

ORDERS 
DESPATCHED 
BY RETURN 

POST 

Mad orders to: STEVENSON (Dept RE) 

76 College Road, Bromley, Kent BR11DE. 



STABILIZED POWER SUPPLIES WITH ELECTRONIC SHORT CIRCUIT PROTECTION 

AL.212 P 

AL $12 P 

wu n 

£14.75 

INPUT VOLTAGE 220 V ac x 10% 50-60 Hz 
OUTPUT VOLTAGE RANGE 12,6 V dc 
OUTPUT CURRENT MAX 2,5 Amp 
LOAD REGULATION <0,3% 0-2,2 Amp 
RIPPLE <5mV 2,2 Amp 
DIMENSIONS (mm) W140 x H90 x D140 
WEIGHT 1,490 Kg. 

...\1.AL.315 
P 

a>as 

£29.50 

INPUT VOLTAGE 220 V ac _ 10% 50-60 Hz 
OUTPUT VOLTAGE RANGE 1,7-15 V dc 
LOAD REGULATION <0,2% 0 -2,8 Amp 
DIMENSIONS (mm) W140 x H90 x D155 
RIPPLE 3reV 2,8 Amp 
WEIGHT 2,330 Kg. 

AL.330 P 

£46.50 
INPUT VOLTAGE 220 V ac - 10% 50-60 Hz 
OUTPUT VOLTAGE RANGE 3 4 -30 V. dc 

CURRENT RANGE MAX 3 Amp _OUTPUT 
LOAD REGULATION < 5% 0-2,8 Amp 
RIPPLE 10mV 2,8 Amp 
DIMENSIONS (mm) W270 x H90 x D155 
WEIGHT 4.250 Kg. 

Distributed in the U.K. 

anc Irelanc by: 

STOCKISTS 
Alpha Sound Service, 
50 Stuart Road, Waterloo, Liverpool L22 4QT. 
England. 

Anson Electronics, 
1133 Hessle High Road, Hull, England 

Amateur Radio Shop, 
13 Chapel Hill, Huddersfield, HD1 3E 
England. 

Brent Electronics, 
Seaview Street, Cleethorpes, 
Lincolnshire, England. 

J. Birkett, 
26 The Strait, Lincoln, England. 

Bradford Consultants Limited, 
25 Regent Parade, Harrogate, 
Yorkshire, England. 

F. Brown & Co. Ltd., 
44/46 George IV Bridge Street, 
Edinburgh, Scotland. 

N. R. Bardwell Limited, 
Sellers Street, Sheffield, England. 

Casey Brothers, 
235 Boundary Road, 
"Saint Helens," 
Lancashire, England. 

Electronic Services Limited, 
33 City Arcade, Coventry Cull HX, E 

A. Fanthorpe Limited, 
6 Hepworth Arcade, Silver Street, 
Hull, England. 

G. W. M. Radio, 
Portland Road, Worthing, Sussex. 

Leeds Amateur Radio, 
27 Cookridge Street, 
Leeds LS2 3AG, England. 

Target Electric Limited 
16 Cherry Lane, Bristol, England. 

New Cross Radio, 
6 Oldham Road, Manchester, 
England. 

Progressive Radio, 
93 Dale Street, Liverpool L2 2.1D.D. 

England. 

R. E. Pitt Electrical Services Limited, 
60/64 Bath Buildings, Mont Pelier, 
Bristol, England. 

Peats Electronics, 
Parnell Street, Dublin. 

R. F. Potts, 
68 Bobbington Lane, Derby, England. 

Brian A. Pearson Limited, 
66 Moncur Street, Glasgow, Scotland. 

R M E Supplies Limited, 
143 Stockwell Street, Glasgow, Scotland. 

Stephan James Limited, 
Warrington Road, Leigh, Lancashire. 

Stewarts Radio, 
4 Chance Street, Blackpool, England. 

The Radio Shop, 
16 Cherry Lane, Bristol BS 3NG, 
England. 

0. C. Trading, 
1 St. Micheals Terrace, Woodgreen M22 4FT, 
England. 

D. 

ngland. 

AL.1 P5 

£78.00 

INPUT VOLTAGE 220 ± 10% 50 Hz 
OUTPUT VOLTAGE RANGE 1 ± 15 V. dc 
OUTPUT CURRENT MAX 5 Amp 
LOAD REGULATION < 0,1% 0-45 Amp 
RIPPLE < 2mV 4,5 Amp 
DIMENSIONS (mm) W210 x H155 x D250 
WEIGHT 5,100 Kg. 

AL.212 PS 

ÿ 

18>6va2,5A 

\â ... 

£18.00 
INPUT VOLTAGE 220 Vac t 10% 50.60Hz 
OUTPUT VOLTAGE RANGE 12,6 V do 
OUTPUT CURRENT MAX 2,5 Amp 
LOAD REGULATION <0,3% 0-2,2 Amp 
RIPPLE <5mV 2 2 Amp 
DIMENSIONS (mm) W140 x H90 x 0140 
WEIGHT 1,490 Kg. 
AMPEROMETER 

AL.315 P2 

£54.00 

INPUT VOLTAGE 220 Vac 4 10% 50-60 Hz 

OUTPUT VOLTAGE RANGE t 1,7 t 15 V dc 
OUTPUT CURRENT RANGE MAX 3 Amp 
LOAD REGULATION < 0,2% 0-2,8 Amp 
RIPPLE < 3mV 2,8 Amp 
DIMENSIONS (mm) W270 x H90 e D155 
WEIGHT 4,140 Kg. 

Stan Wlllets Limited, 
37 High Street. West Bromwich. 

M/S Waltons, 
55a Worchester Street, 
Wolverhampton WV2 4LL, England. 

PEAT'S WHOLESALE LT 

Chapel Lane, Parnell St., Dublin 1,Ireland. 
PHONE 741746-740678-722845. TELEX 31787. 
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MOTORS 
1.5-6VDC Model Motors 
22p. Sub. Min. 'Big Inch' 
115VAC 3 rpm Motors 32p. 
12VDC 5 Pole Model 
Motors 37p. 8 track 12V 
Replacement Motors 55p. 
Cassette Motors 5-8VDC 
ex. equip. 70p. Geared 
Mains Motors (240V) 2.5 
rpm 75p. 115VAC 4 rpm 
Geared Motors 95p. 

JUMPER TEST LEAD 
SETS 

10 pairs of leads with 
various coloured croc clips 
each end (20 clips) 90p per 
set. 

SEMICONDUCTORS 
C106D 400V 2.5A SCR 
20p. 2N 5062 100V 
800mA SCR 18p. BX504 
Opto Isolator 26p. 
CA3130 95p. TBA800 
50p. 741 22p. 741S 35p. 
723 35p. NE555 24p. 
LM3400 40p. AD161/2 
70p. 2N3055 38p. ZN414 
75p. BD238 28p. BD438 
28p. IN4005 10 for 35p. 
TIL305 alpha numeric dis- 
plays £2.50. MAN3A 3mm 
LED displays 50p. LEDS.0 
2" clear 15p, green 12p, 
red 10p. 

PROJECT BOXES 
Sturdy ABS black plastic 
boxes with brass inserts and 
lid. 75 x 56 x 35mm 54p. 
95 x 71 x 35mm 65p. 115 
x 95 x 37mm 75p. 
VERO POTTING BOXES 

49 x 71 x 24mm, available 
in black or white with lid 
and 4 screws 43p each. 

VERO 'HAND HELD BOX' 
White ABS, 2.4" x 3.7" 
tapered, with screws 68p 
each. 

TRANSFORMERS 
All 240VAC Primary 
(postage per transformer is 
shown after price). 
MINIATURE RANGE: 6-0- 
6V 100mA, 9-0-9V 75mA 
and 12-0-12V 50mA all 
79p each (15p). 12-0-12V 
100mA 99p (15p). 0-6V 
0-6V. 280mA £1.20 (20p1. 0-4-6-9V 200mA these 
have no mounting bracket, 
70p (15p). 12V 500mA 
99p (22p). 12V 2 amp 
£2.75 (45p). 15-0-15V 3 
amp Transformer at £2.85 
(54p). 30-0-30V 1 amp 
£2.85 (54p). 20-0-20V 2 
amp £3.85 (54p). 0-12- 
15-20-24-30V 2 amp 
£4.75 (54p). 20V 2.5 amp 
£2.45 (54p). 

TRIAC/XENON PULSE 
TRANSFORMERS 

1.1 (gpo style) 30p. 1:1 
plus 1 sub. min. pcb moun- 
ting type 60p each. 

PANEL METERS 
Ferranti 0-600VAC 3.5" 
square £2.95. Japanese 
type 60 x 47 x 33mm clear 
plastic type; 50 micro, 100 
micro, 1 Ma, 2 amp, 25 
volts, 300 VAC, 'S', VU', all 
£5.25 each. Larger type 
110 x 82 x 35mm; 50 
micro, 100 micro £6.35 
each. 

CAR STEREO SPEAKERS 
Shelf mounting in black 
plastic pods with 5" 5 watt 
speaker available in 4 or 8 
ohms only £3.95 per pair. 

AEROSOL SERVICE 
AIDS, SERVISOL 

Switch Cleaner 226gm 
60p. Freezer 226gm 70p. 
Silicone Grease 226gm 
70p. Foam Cleanser 370gm 
60p. Plastic Seal 145gm 
60p. Excel Polish 240gm 
47p. Aero Klene 170gm 
55p. Aero Duster 200gm 
70p. 

MURATA MA401 
40kHz Transducers. Red 
Sender £3.50 pair. 

ELECTRICAL ITEMS 
13 amp 3 pin plugs plastic 
27p, rubber 82p, 13 amp 
rubber extension sockets 
42p, 12 way flexible ter- 
minal blocks; 2 amp 20p, 5 
amp 24p, 10 amp 33p, 15 
amp 47p. Standard batten 
(BC lampholders 27p. 

SURPLUS BOARDS 
No. 1. this has at least 11 

C106 (50V 2.5A) plastic 
SCR's, one relay a unijunc- 
tion transistor and tantalum 
capacitors £1.95. No. 2 I.F. 
Boards, these are a com- 
plete I.F. board assembly 
made for car radios, 
465Khz, full set of I.F.'s and 
oscillator coils, trimmers 
etc.. 40p each. No. 3 Lamp 
flasher board, suitable for 
low load 240VAC 
applications, approx. 1 flash 
per second but can be 
varied via preset pot. 38p 
each. 

TOOLS 
SOLDER SUCKER, plunger 
type, high suction, teflon 
nozzle, £4.99 (spare nozzles 
69p each). 
Antex hest shunts 13p 
Good Quality snub nosed 
pliers, insulated handles, 5" 
£1.45. 
Antex Model C 15 watt 
soldering irons, 240VAC 
£3.95 
Antex Model CX 17 watt 
soldering irons, 240VAC 
£3.95. 
Antex Model X25 25 watt 
soldering irons, 240VAC 
£3.95. 
Antex ST3 iron stands, suits 
all above models £1.65. 
Antex hest shunts 12p 
each. 
Servisol Solder Mop 5Op 
each. 
Neon Tester Screwdrivers 
8" long 43p each. 
Miyarna IC test clips 16 pin 
£1.95. 

MULTIMETERS 
NH55 2,000 o.p.v. IKV 
AC/DC. 100ma DC current, 
2 resistance ranges to Imeg. 
£5.95. MODEL 72606 
20,000 opv 1,000 volts 
AC/DC., 250ma DC current, 
resistance 3 ranges to 
3meg, dimensions 127 x 90 
x 32mm, mirror scale 
£11.75p. HANSEN AT21O 
100,000 opv 1.2KV 

AC/DC., 12 amps AC/DC 
current, resistance to 200 
meg in 4 ranges, 
capacitance 200pf-0.2mfd, 
1,OOpf-Imfd., decibel range, 
internal safety fuse, dimen- 
sions 160 x 105 x 50mm, 
an excellent meter, 
£34.50p. 

MORSE KEYS 
Beginners practice key 
£1.05. All metal fully ad- 
justable type. £2.80. 

MICROPHONES 
Min. tie pin. Omni, uses deaf 
aid battery (supplied), 
£4.95, ECM 105 low cost 
condenser, Omni, 600 
ohms, on/off switch, stan- 
dard jack plug, £2.95. 
EM 507 Condenser, 
uni, 600 ohms, 
30-18kHz., highly polished 
metal body £7.96p. 
DYNAMIC stick microphone 
dual imp., 600 ohms or 
20K, 70-17khz., attractive 
black metal body £7.75p. 
EM506 dual impedance 
condenser microphone 600 
ohms or 50K, heavy 
chromes copper body, 
£12.95. DYNAMIC P.A. 
Microphone mobile radio 
etc., with thumb switch 50K 
imp., £3.75. CASSETTE 
replacement microphone 
with 2.5/3.5 plugs £1.35. 
INSERT Crystal replace- 
ment 35X1Omm 40p. 
GRUNDIG electric inserts 
with FET preamp, 3-6VDC 
operation £1.00. 

LIGHT DIMMER 
240VAC 800 watts max., 
wall mounting, has built in 
photo cell for automatic 
switch on when dark £4.50 

PUSH BUTTON TV 
TUNERS 

UHF, not varicap, tran- 
sistorised new £2.25 

TELEPHONE PICK UP 
COIL 

Sucker type with lead and 
3.5mm plug 82p. 

RELAYS 
Clare Elliot sub. min. sealed 
relay 10 x 10mm 2 pole 
C/0. 1,250 ohm coil. new 
75p. Miniature encapsulated 
reed relay U.1 matrix moun- 
ting, single pole make, 
operates on 12VDC 50p 
each. Continental series, 
sealed plastic case relays, 
24VDC 3pole change over 
5 amp contacts, new 65p. 
Printed circuit Mtg., Reed 
relay, single make, 20mm x 
5rnm, 6-9VDC. coil, 33p 
each. Metal Cased Reed 
Relay, 50 x 45 x 17mm, 
has 4 heavy duty make 
reed inserts, operates on 
12VDC 35p each. 

POWER SUPPLIES 

SWITCHED TYPE, plugs in- 
to 13 amp socket, has 
3-4.5-6-7.5 and 9 volt 
DC out at either 100 or 
40 OmA, switchable £3.45. 
HC244R STABILISED 
SUPPLY, 3-6-7.5-9 volts 
DC out at 400mA max., 
with on/off switch, polarity 
reversing switch and 
voltage selector switch, fully 
regulated to supply 
exact voltage from no load 
to max. current £3.60. 

SWITCHES 
Sub. miniature tocgles; 
SPST (8 x 5 x 7mm) 52p. 
DPT (8 x 7 x 7mm) 82p. 
DPT centre off 12 x 11 x 
9mm 77p. PUSH 
SWIICHES, 16 x 6mm, red 
top, push to make 14p 
each, push to break version 
(black top) 16p each. 
SLIDE SWITCHES, all 
DPDT;15x8x12mm12p, 
16 x 11 x 9 12p. 22 x 13 x 
8mm 12p. 22 x 13 x 8mm 
centre off 13p. Multipole 
slider, double action 12 
tags 29 x 9 x 1 1 mm 24p. 

AMPHENOL 
CONNECTORS 

(PL259) PLUGS 47p. Chassis 
sockets 42p. Elbows 
PL259/50239 90p. Double 
in line male connector 
(2XPL259) 65p. Plug 
reducers 13p. PL259 Dum- 
my load, 52 ohms 1 watt 
with indicator bulb 95p. 

MICRO SWITCHES 
Standard button operated 
28 x 25 x 8mm make or 
break, new 15p each. 
Roller operated version of 
the latter, New 19p each. 
Light action micro, 3 amp 
make or break 35 x 20 x 
7mm, 12p each. Cherry 
plunger operatea micro, 2 
normally open, 2 normally 
closed, plunger 20mm long 
(40 x 30 x 18mm) 25p 
each. 

RIBBON CABLE 
8 way single strand 
miniature 22p per metre. 

Dalo 33PC Etch Resist 
printed circuit maker pen, 
with spare tip, 79p. 

MINIATURE LEVEL 
METERS 

1 Centre Zero 17 x 17mm 
75p. 2 (scaled 0-10) 28 x 
25mm 75p. 3 Grundig 40 x 
27mm £1.25. 

SPEAKERS 
5" Round 8 ohms 5 watts 
£1.35. 6" round 6 watt 8 
ohms with cambric sur- 
round £2.75. Elac 8" 8 ohm 
long throw speaker, 18 
watts twin cone £4.75. 
Mid -Range 5" speaker 850- 
7khz 20 watts £1.45. 

TERMS: 
Cash with Order (Official 
Orders welcomed from 
colleges etc). 30p postage 
please unless otherwise 

shown. VAT inclusive. 
S.a.e. for new illustrated 

lists. 

BUZZERS 

MINIATURE SOLID STATE 
BUZZERS, 33 x 17 x 15mm 
white plastic case, output at 
three feet 70db lapprox), 
low consumption only 
15mA, four voltage types 
available, 6-9-12 or 
24VDC, 80p each. LOUD 
12VDC BUZZER, Cream 
plastic case, 50mm diem, x 
30mm high 83p. GPO 
OPEN TYPE BUZZER, ad- 
justable works 6-12VDC 
27p. 12VDC siren, all metal 
rotary type, high pitched 
wail, £7.50p. 

ROCKER SWITCHES 
2 amp SPST, single nut 
mounting, various colours 
(red, green, white, blue, 
yellow, black) 19p each. 
250VAC 6amp rocker (all 
white) 21 x 15 x 13mm 
17p each. 

TAPE HEADS 
Mono cassette £1.75. 
Stereo cassette £3.90. 
Standard 8 track stereo 
£1.95. BSR MN1330 } 
track 50p. BSR SRP9U 
track £1.95. TD10 tape 
head assembly - 2 heads 
both â track R/P with built 
in erase, mounted on 
bracket £1.20. 

STEREO HEADPHONES 8 
ohms adjustable headband 
with lead and stereo jack, 
£2.95. 
CAR AERIAL 5 section 
telescopic, wing mounting 
with 2 pull up keys £1.35. 

INTERCOM UNITS (can be 
used as baby alarm) 
supplied with 60' cable, 
with call button, 2 station 
model £5.25, 3 station 
model £7.25. 

PROGRESSIVE 
RADIO 

31 CHEAPSIDE, LIVERPOOL 2. 
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DIRECT READER SERVICE 
RADIO 8( ELECTRONICS BOOKS 

17. Solid State Power Supply Handbook 85p 
18. 50 Projects Using IC CA3130 95p 
19. 50 CMOS IC Projects 95p 
20. A Practical Introduction to Digital IC's 95p 
21. How to Build Advanced Short Wave Receivers 1.20p 
22. Beginners Guide to Building Electronic Projects 1.25p 
23. Essential Theory for the Electronics Hobbyist 1,25p 
24. Constructors Manual of Electronic Circuits for 

the Home 50p 
25. 79 Electronic Novelty Circuits 75p 
26. 52 Projects Using IC741 95p 
27. How to Build Your Own Electronic and Quartz 

Controlled Watches & Clocks 85p 
28. Two Transistor Electronic Projects 85p 
29. How to Build Your Own Metal and Treasure Locators 1.00p 
30. Electronic Calculator Users Handbook 95p 
31. Practical Repair and Renovation of Colour TVs 

(Reprinting) 95p 
32. Handbook of IC Audio Preamplifier and Power 

Amplifier Construction 95p 
33. 50 Circuits Using Germanium, Silicon and Zener 

Diodes 75p 
34. 50 Projects Using Relays, SCR's and TRIACS 1.10p 

35. Fun and Games with your Electronic Calculator 75p 
36. 50 (FET) Field Effect Transistor Projects 1.25p 
37. 50 Simple L.E.D. Circuits 75p 
38. How to Make Walkie-Talkies 1.25p 
39. IC 555 Projects 1.45p 
40. Projects in Opto -Electronics 1.25p 
41. Radio Circuits Using IC's 1.35p 
42. Mobile Discotheque Handbook 1.35p 
43. Electronic Projects for Beginners 1.35p 
44. Popular Electronic Projects 1.45p 
45. IC LM3900 Projects 1.35p 
46. Electronic Music and Creative Tape Recording 1.25p 
47. Practical Electronic Calculations and Formulae 2.25p 
48. Radio Stations Guide 1.45p 
49. Electronic Security Devices 1.45p 
50. How to Build Your Own Solid State 

Oscilloscope 1.50 
51. 50 Circuits Using 7400 Series IC's 1.45p 
52. Second Book of CMOS IC Projects 1.50p 
53. Practical Construction of Pre -Amps, Tone 

Controls, Fitters & Attenuators 1.45p 
54. Beginners Guide to Digital Techniques 95p 

POSTAGE: 20p PER BOOK. IF MORE THAN 3 BOOKS ORDERED: 10p PER BOOK 

To: Data Publications Ltd., 57 Maida Vale, London W9 1SN 

Please send me within 21 days copy/copies 

No 

I enclose Postal Order/Cheque for £ 

Name 

Address 

(Block Letters Please) 

(We regret this offer is only available to readers in the U.K.) 
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DO YOUR PROJECTS LACK THE 
PROFESSIONAL 

LOOK? 

IF SO, 
TRY OUR HB RANGE 
Instrument cases to give any project a professional look. 
The four separate top, bottom and end panels are made 
of black p.v.c. coated steel. Front panel and top and bot- 
tom trim are satin anodised aluminium for a neat finish; 
back panel is in plain aluminium. The whole case, in- 
cluding screws, comes in a flat package and may be 
assembled in minutes. 

DIMENSIONS IN INCHES 
Model Width Depth Height Price 

H B1 9 6 3 £4.87 
HB2 9 6 44- £5.27 
HB3 9 6 6 £5.63 
HB4 12 8 3 £5.98 
HB5 12 8 44 £6.80 
HB6 12 8 6 £7.26 

ALUMINIUM BOXES 
Aluminium box with lid and screws. 

Model Length Width Height Price 
AL1 3 2 1 52p 
AL2 4 3 1+ 62p 
AL3 4 3 2 72p 
AL4 6 4 2 81p 
AL5 6 4 3 94p 
AL6 8 6 2 £1.27 
AL7 8 6 3 £1.43 

(Dimensions in inches) 

INSTRUMENT CASES 
BC Range consists of black P.V.C. 
coated steel top cover with bevelled 
front edge, u -shaped aluminium chassis 
and two fixing screws. 
Model Length Width Height Price 
BC1 6 4} 2 £1.61 
BC2 6 4 3-} £1.74 
BC3 8 5+ 2j- £1.99 
BC4 10 6-} 3 £2.60 

(Dimensions in inches) 

ELECTROLYTICS 
Axial Radial 

1/25v 
10/25v 
22/16v 
100/10v 
100/16v 
220/25v 
330/25 
470/6.3v 
470/16v 
1000/16v 
1500/25v 
2200/10v 
3300/16v 
4700/10v 
15000pF10v 

4p 
4p 
4p 
5p 
6p 
7p 
8p 
8p 
8p 

16p 
20p 
20p 
25p 
30p 

CAN 

1/50v 
10/50v 
22/25v 
33/63v 
47/16v 
100/35v 
220/16v 
220/63v 
330/25v 
470/6.3v 
470/16v 
1000/25v 
1000/35v 

4p 
4p 
4p 
5p 
5p 
6p 
6p 
8p 
Bp 
8p 
8p 

16p 
20p 

Price: 50p 

TANTALUM BEAD CAPACITORS 
.22/35v 6p 10/16v 8p 
.33/35v 6p 15/16v 8p 
.47/35v 6p 22/6.3v 8p 
6.8/35v 6p 47/6.3v 8p 

LINEAR I.C.s 
LM741 18p 
TAA350 £1.00 
TBA120A 50p 
TBA820 80p 
T706 BPC 
=TBA641 £1.00 

SN76660N 75p 
SN76013 £1.20 
SN76023N £1.20 
S N 76033 N £1.20 
SN76110N 75p 
SN76131N £1.30 

TTL 
7401 8p 7438 26p 74107 16p 
7402 8p 7441 26p 74122 25p 
7404 9p 7442 34p 74123 42p 
7405 9p 7447 25p 74151 32p 
7406 16p 7450 9p 74163 29p 
7409 9p 7486 14p 74154 35p 
7410 6p 7490 32p 74164 36p 
7412 12p 7491 18p 74175 35p 
7416 14p 7492 23p 74192 33p 
7420 9p 7493 18p 74193 38p 
7430 9p 7495 45p 74194 33p 

74196 36p 

TRANSISTORS 
AD161/2 MP 60p BC183A 8p BF194 8p 
BC107 8p BC207B 10p BF196 8p 
BC108A 8p BC212L 6p BF198 10p 
BC148 6p BC213LB 6p BF200 13p 
BC149C 7p BC308 10p BFY50 13p 
BC149S 8p BC338 8p BU208 90p 
BC171B 8p BC547 10p TIP32B 25p 
Bel 728 7p BD183 70p 2N2906 10p 

BC182LB 8p BF137 10p 2N3055 55p 

MIXED PACKS OF COMPONENTS 
60 Polyester Caps. Price: £2.00 
100 Electrolytic Caps. Price: £3.00 
Approx. 500 resistors. Price: £2.50 

DIODES 
BZY 88C 6v2 5p BZY 88C 20v 5p 
BZY 83C 6v2 5p BZY 88C 22v 5p 
BZY 88C 7v5 5p BZY 79C 68v 5p 
BZX 83C 7v5 5p 1N914 3p 
BZY 88C 8v2 5p 1N4148 2p 
BZX 79C 9v1 5p 1N4150 2p 
BZY 88C 10v 5p 1N4004 4p 
BZY 88C 15v 5p 1N4005 5p 

0A91 3p 

Standard Rotary Potentiometers. Single with 1 inch white 
nylon shaft. Values: 5k log, 10k log, 50k log, and 250k 
log. Price: 19p each 

Standard Rotary Potentiometers. Dual with 1 inch metal 
shaft. Values: 25k log, 50k log, and 500k log. 

Price: 50p each 
4mm Banana plugs Red and Black. Price: 11p each 
4mm Banana sockets Red and Black. Price: 12p each 
8 section Telescopic Aerial with swivel. 38 inches fully ex- 
tended. Price: 60p 
Anti -surge fuses 20mm 2amp. Price: 5p 
4 inch long Heatsink, undrilled, black anodised. Price: 65p 
your buttoned pre-set control panel for vari -cap tuners. 

Price 85p 

Single sided, copper clad, printed circuit 
board. 2e x 8â Price: 10p 

4+ x 9 Price: 25p 

25 Mixed Rubber GrommetsPrice 16p 
16mm screw -on cab. feet. Set of four 

Price: 5p 
14mm square self adhesive feet. Set of 
four Price: 15p 
Din Plugs 5 pin 180° Price 10p 
Din Sockets 5 pin 180°. Standard metal 
type Price: 10p 

Magnetic earpieces with 3.5mm plug 
Price: 12p 

Reed Switches Price: 5p 
Wire Neons 90 volts Price: 4p 

75mm diam. 15 ohm Speaker 
Price: 60p 

125mm x 78mm Oval 50 ohm Speaker 

Latchswitch 2p 2w 
DPDT Slide Switches 

Green Phono Plugs 

Bridge Rectifiers 
W005 50v 1A 
WO4 400v 1 A 

Red L.E.D.s .2 inch 

Ceramic Filters 6MHz, 

Price: 75p 

Price: 10p 
Price: 12p 

Price: 6p 

Price: 25p 
Price: 28p 

Price: 8p 
SEF 6.0MB 

Price: 20p 
Colour T.V. Crystals 4.433619MHz 

Price: 90p 
PP3 Battery connecting leads Price: 6p 
20mm chassis mounting fuse holders 

Price: 6p 
DL500 Displays Common Cathode 
.5 inch displays Price: 75p 

1 p 12w Rotary Switches Price: 40p 

HORIZONTAL SUB -MIN PRESETS 
100 ohms, 1k, 10k, 470 ohms, 4k7, 
22k, 47k. Price: 4p each 

All prices include V.A.T. and post and packing. Send for free pamphlet on all our instrument 
cases, boxes and components. Discount on boxes and instrument cases only, as follows: Orders 

over £10 5%, over £20 10%, over £30 15%. 

HARRISON BROS. P.O. Box. 55, Westcliff-on-Sea, 

Essex. SSO 7LO. Telephone: Southend-on-Sea (0702) 32338. 

OCTOBER, 1979 77 



STYLUS 
ORGAN 

By M. V. Hastings 

Eas y to build monophonic electronic 
organ with switchable vibrato 

A modern polyphonic electronic organ is quite a 
complex and expensive piece of equipment, even 
when special organ i.c.'s are incorporated in the 
design. However, a simple monophonic instrument 
which plays only one note at a time can provide 
many hours of enjoyment, and its construction is 
considerably eased if it is stylus operated. The 
design to be described covers the two octaves above 
Middle C or, if preferred, an octave either side of 
Middle C. It is completely self-contained and has 
an integral vibrato circuit which can be switched in 
or out as desired. 

A further facility is the provision of two jack 
sockets, one coupling to the output of the tone 
generator and the other to the input of the organ 
a.f. amplifier. An external envelope shaper can be 
connected to these sockets to process the signal 
before it is passed to the a.f. amplifier. An envelope 
shaper, specifically designed for use with the pre- 
sent organ, will be described in next month's issue. 
The socket connecting to the output of the tone 
generator will aL,o take the plug of a crystal ear- 
piece, thereby providing personal listening for 
practice or simply enjoyment. Inserting the ear- 
piece plug disconnects the tone generator from the 
a.f. amplifer in the organ. 

CIRCUIT DESIGN 
The full circuit of the organ is shown in Fig. 1. A 

BRY39 silicon controlled switch (s.c.s.) connected 
to operate as a programmable unijunction tran- 
sistor is connected in a relaxation oscillator circuit 
which generates the required note. This type of os- 
cillator has been described previously in the article 
"Silicon Controlled Switch Circuits", Parts 1 and 
2, by John Baker, which appeared in the December 
1978 and January 1979 issues of Radio & Elec- 
tronics Constructor, and so its functioning will only 
be described briefly here. 

An Envelope Shaper giving a vary- 
ing amplitude characteristic to the 
output will be published next month 

î8 

The GK (gate cathode) terminal of the BRY39 is 
biased about 2.9 volts positive of the negative supp- 
ly rail by R6 and R7, and the A (anode) terminal is 
taken to the positive rail via R8. No connection is 
made to the GA (gate anode) terminal. Initially, 
the K (cathode) terminal will be at the positive 
supply rail potential, since C6 will be discharged. 
Under these conditions, no current flows through 
the s.c.s. from anode to cathode. If the stylus con- 
nected to the negative rail is now applied to one of 
the pre-set potentiometers, R12 and R36, C6 com- 
mences to charge up by way of R9 and the poten- 
tiometer chosen. When C6 has charged to a voltage 
which causes the cathode of the s.c.s. to be about 
0.6 volt negative of the GK terminal, a regenerative 
action suddenly takes place inside the s.c.s., caus- 
ing it to turn hard on and quickly discharge C6 
through its anode and cathode terminals and 
through R8. C6 becomes nearly fully discharged, 
and when the voltage across it becomes insufficient 
to maintain the s.c.s. in the hard on condition the 
latter rapidly reverts to the turned off state. C6 is 
once more free to charge and it does so until once 
more the s.c.s. turns hard on. The cycles proceed in 
like manner, a voltage pulse being produced across 
R8 for each discharge of C6. 

The oscillations proceed at an audio frequency 
whose frequency is controlled by the pre-set poten- 
tiometer selected by the stylus, and the stream of 
pulses produced across R8 form the output signal. 
These are passed via R10 and d.c. blocking 
capacitor C7 to jack socket JK1. R10 and C8 
attenuate some of the higher frequency harmonics 
in the signal, giving it a more musically pleasing 
tone. When no plugs are inserted in JK1 or JK2 the 
signal is automatically passed to the volume con- 
trol, VR1, and the subsequent a.f. amplifier. If a 
jack plug connecting to a crystal earpiece is in- 
serted in JK1 the connection to the volume control 
is broken and the signal is heard in the earpiece. 

The operating frequency of the tone generator 
depends upon the resistance inserted into circuit by 
the pre-set potentiometer selected by the stylus, 
and in practice the 25 potentiometers are set up to 
provide a full 2 -octave scale including semitones, 
one potentiometer being used to produce each note. 
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VIBRATO 
A simple tone generator tends to produce a 

rather monotonous sound, and a much more plea- 
sant and more musical effect can be given by 
modulating the tone at a low frequency. The 
modulation can be amplitude modulation 
(tremolo) in which the volume of the signal is 
changed, or it can be frequency modulation 
(vibrato) in which the pitch of the.sound is slightly 
varied on either side of its nominal level. Vibrato 
offers what is probably the better effect, and fre- 
quency modulation is employed in this design. 

A phase shift oscillator produces the modulating 
signal, and incorporates TR1 in the common 
emitter amplifying mode. A 3 -stage phase shift 
network comprising C2, RI, C3, R2 and C4 couples 
TR1 collector back to its base, and the 180 degree 

phase shift between collector and base which is re- 
quired for oscillation to occur is given at about 8Hz. 
The gain of TR1 more than compensates for the 
losses in the phase shift network. The output from 
TR1 collector is coupled to the junction of R6 and 
R7 by way of C5, S1 and R5. S1 is the vibrato on - 
off switch whilst R5 attenuates the modulation so 
that it is not excessive. 

The effect of the modulating signal is to slightly 
raise and lower the voltage on the GK terminal of 
the silicon controlled switch. Raising this voltage 
reduces the voltage needed across C6 to trigger on 
the s.c.s., whereupon output frequency increases. 
Lowering the GK voltage makes it necessary for C6 
to charge to a greater voltage and thereby lowers 
the frequency. Thus, the required vibrato effect is 
produced in a simple and reliable manner. 

COMPONENTS 
Ikte 

Resistors 
(All fixed values ; watt 5% unless otherwise stated) 

Rl 33k f2 

R2 33k û R7 2.2k û 
R3 2.2Mû 10% R8 680 û 
R4 4.7k R9 5.6k u 
R5 220kû R10 47k u 
R6 4.7k R11 680 fl 
R12 -R36 47kû 0.1 watt pre-set potentiometer, 

horizontal (25 -off) 
VR1 5k u potentiometer, log, with switch S2 

Capacitors 
Cl 100µ F electrolytic, 10V, Wkg. 
C2 0.22µF type C280 
C3 0.22µF type C280 
C4 0.221iF type C280 
C5 0.47µF type C280 
C6 0.1µF type C280 (see text) 
C7 10µF electrolytic, 10V. Wkg. 
C8 2,200µF ceramic plate 
C9 100µ11' electrolytic, 10V. Wkg. 
010 0.047µF ceramic or ceramic plate 
C11 3301LF electrolytic, 10V. Wkg. 

Semiconductors 
TR1 BC109C 
ICi LM380 
SCSI BRY39 

Switches 
S1 s.p.s.t. toggle 
S2 s.p.s.t. toggle, part of VR1 

Sockets 
SK1 insulated wander plug socket 
JK1 3.5mm jack socket with break contact 
JK2 3.5 jack socket with break contact 

Speaker 
LS1 miniature speaker, 8.0 to 25 sl (see text) 

Miscellaneous 
Plastic case (see text) 
Veroboard, 0.lin. matrix 
9 -volt battery type PP6 
Battery connector 
Control knob 
Test prod, flexible lead and wander plug 
Speaker cloth or fret 
25 -off 6mm. M4 nickel plated panel -head screws 
25 -off M4 nuts 
25 -off M4 (or 4BA) solder tags 
Wire, nuts bolts, solder, etc. 
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SEMITONES 
9mm ...-- 

0 0 0 0 0 .00 0 0 0 
p00000000C)O OC)000 

Fig. 2. The organ keyboard consists of 25 nickle plated screw heads laid out in the manner 
shown here 

AMPLIFIER 
An LM380 i.c. forms the a.f. amplifier of the 

organ. The only discrete components required here 
are the volume control, VR1, and the output coupl- 
ing capacitor, C11. An output power of the order of 
a few hundred milliwatts can be obtained using a 
speaker having an impedance in the range of 80 to 
25L2 . The circuit will also work perfectly well with 
speakers having a higher impedance, but will then 
give reduced maximum output power. 

We have already noted that a crystal earpiece 
can be plugged into JKl. If it is intended to use the 
special effects processor which will be described 
next month, the input of the processor is plugged 
into JK1 and its output is plugged into JK2. Fitting 
the plug into JK2 automatically isolates the socket 
from JKl. 

S2 is the on -off switch, and is ganged with the 
volume control. Cl, C9, C10 and R11 are supply 
decoupling components. The current consumption 
of the organ is about 10mA at low volume settings, 
rising to 60mA or more at maximum volume on the 
higher notes. 

CONSTRUCTION 
The prototype organ is housed in a black plastic 

case having approximate outside dimensions of 159 
by 108 by 54mm. This is a case type MA1, 
available from Harrison Bros., P.O. Box 55, 
Westcliffe-on-Sea, Essex, SSO 7LQ. 

The organ keyboard could be made up using 
printed circuit board techniques, but the simple 
alternative employed for the prototype is easier to 
construct and is very effective in practice. It con- 
sists of 25 nickel plated 6mm. panel -head M4 
screws mounted on the top panel of the case 
towards the front and laid out in the form of a 
piano keyboard, as shown in Fig.2 and the 
photographs. The mounting holes at 4.5mm. in 
diameter, and a solder tag is secured inside the case, 
under the nut for each screw. M4 solder tags do not 
appear to be readily available, but 4$A solder tags 
will be a satisfactory substitute. 

A circular cut-out for the speaker is required 
centrally in the top panel towards the rear, and this 
can be made with a fretsaw or a round needle file. A 
piece of speaker cloth or fret is glued in position 
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Nearly all the small components are wired up on e Veroboard panel which is secured to 

the inside of the rear panel of the case 
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The interior of the organ. One pre-set potentiometer has a track tag soldered to each of the 
keyboard screw solder tags 

behind the cut-out. Most miniature speakers 
have provision for screw fixing, and so it will be 
necessary to carefully glue the speaker in place 
behind the cloth or fret. A minimal amount of glue 
should be applied to the front rim of the speaker. 
Avoid getting any glue on the speaker cone or sur- 
round as this could impair the performance of the 
speaker. 

VR1 / S2 is mounted to the right of the speaker 
and S1 to the left. JK1 is mounted on the left hand 
side of the front panel (looking at the organ from 
the front) JK2 in the centre and SK1 to the right. 

The 25 pre-set potentiometers are mounted on 
the Keyboard solder tags (one potentiometer to 
each tag, of course) by one of the track connection 
tags. The wiper connection tags are wired together 
by bare tinned copper wires of around 22s.w.g. in 
size. Three bus -bar wires connect to R9. The 
photograph of the interior of the organ gives an idea 
of the positioning of the potentiometers. The job of 

The speaker is mounted centrally behind the 
keyboard screws, with the vibrato switch to its 

left and the volume control to its right 

mounting the potentiometers is rather fiddly but 
not too difficult, and the mounting of each poten- 
tiometer to its own screw has the advantage of mak- 
ing the identification of the potentiometer for each 
note readily apparent. 

The stylus can be a test prod connected by a flex- 
ible insulated lead to a wander plug, which plugs 
into SE1 when the organ is being used. 

CIRCUIT BOARD 
The remaining small components are assembled 

on a piece of O.lin. Veroboard having 15 copper 
strips by 37 holes. This is illustrated in Fig. 3. Start 
by cutting out a board of the required size with a 
hacksaw, then smooth off any rough edges with a 
file. Next drill out the two mounting holes, which 
may be either 6BA or M3 clear, then make the 16 
breaks in the copper strips. The various com- 
ponents and the three link wires can then all be 
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Fig. 3. Layout of components on the Verboard panel and connections to the components exter- 
na! to the panel 

soldered into position. It is only necessary to con- 
nect the negative supply rail to pins 4 and 11 of the 
LM380, as the remaining ground pins, 3, 6, 10 and 
12 are internally connected to these inside the i.c. 

The completed panel is bolted inside the rear 
panel of the case, with the mounting holes towards 
the top. Spacing washers over the mounting bolts 
between the Veroboard and the inside surface of 
the case are fitted to prevent strain on the hoard 
when the mounting nuts are tightened. The wiring 
from the board to the external components, also 
shown in Fig.3, must be completed before the board 
is finally mounted in place. The organ is powered 
by a PP6 battery, and there is plenty of space for 
this below the keyboard. 
OCTOBER, 1979 

TUNING 
The organ is tuned aurally against a piano or 

other source of a chromatic scale and, with the 
component values specified, will tune from Middle 
C to the C two octaves higher. If preferred, the 
organ can be given a tuning range of one octave 
either side of Middle C by increasing the value of 
C6 to 0.22uF. The tuning is largely unaffected by 
variations in the supply voltage due to battery ag- 
ing, and once correctly tuned will remain so for a 
considerable period of time. 

An envelope shaper which can be coupled to the 
organ will be described next month. 
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SUGGESTED CIRCUIT 

QUIZZ SELECTOR 

We are all familiar with broadcast 
quiz programmes in which each of 
two contestants has to press a but- 
ton to indicate that he is ready to 
answer a question. The quizmaster 
is provided with two lights to in- 
dicate which of the buttons has 
been pressed first, and these lights 
function even when one button is 
pressed only marginally ahead of 
the other. 

A number of circuits which in- 
dicate button precedence have 
appeared in the home -constructor 
press over recent years, some of 
these being relatively un- 
complicated and others quite com- 
plex. The author returns to the 
theme in the present article only 
because the circuit to be described 
is possibly the simplest which can be 
devised. Acknowledgement for the 
basic idea is due to the Danish 
magazine Popu/aer Radio, in the 
April 1979 issue of which appeared 
a design incorporating filament 
bulbs and a somewhat different wir- 
ing system ("Enkel Quiz-Markor" by 
G. Moller -Hansen). 

THE CIRCUIT 
The circuit of the quiz selector 

appears in Fig. 1. In this diagram the 
transistors, resistors, light -emitting 
diodes and the 9 volt supply are all 

assembled at a central point, with 
twin leads, indicated in broken line, 
passing to the two push -buttons, S1 

and S2. When the two push -buttons 
are open, i.e. not pressed, no current 
flows in the circuit and both I.e.d.'s 
are extinguished. If S1 is closed, 
LED1 lights up and S2 has no effect 
on the circuit. Similarly, if S2 is 

pressed, LED2 is illuminated and S1 

can exert no control. Thus, the 
l.e.d.'s indicate which of the two 
buttons has been pressed first. The 

By G. A. French 

circuit is capable of differentiating 
between the buttons even when the 
closure of the first occurs only frac- 
tionally before the closure of the se- 
cond. 

Fig. 2 illustrates how the circuit 
functions. Let us assume that push- 
button S1 has just been closed. Its 
contacts connect the emitter of TR 1 

to the negative supply rail, 
whereupon a bias current flows via 
LED2, R4 and R3 into the base of 
this transistor. An amplified collec- 
tor current flows through LED1 and 
R1, causing LED1 to light up. Since 
TR 1 is turned fully on, the voltage 
between its collector and emitter 
falls to about 0.2 volt. Subsequently 
pressing S2 cannot cause TR2 to 
turn on because, being a silicon 
transistor, it requires a potential of 

R1- R4 I/4 watt IOo/o 

around 0.6 volt between its base 
and emitter before it can pass base 
bias current. Pressing S1, therefore, 
not only turns on LED1 but it also 
causes the flow of base bias current 
to TR2 to be inhibited. Had it been 
S2 which was pressed first, it 
would have been LED2 which 
became illuminated, with 0.2 volt 
appearing between the collector 
and emitter of TR2 to prevent the 
subsequent turning on of TR 1 . 

of the amplification 
provided by each transistor, the 
base bias current flowing in the op- 
posite I.e.d. is very much smaller 
than that flowing in the I.e.d. which 
lights up. When, for instance, S1 is 
pressed, the bias current flowing in 
LED2 is only some 0.25mA whilst 
that in LED1 is of the order of 

yellow 

R4 

330n 

c TR2 

BC107 

BC 107 

Lead -outs 

Fig. 1. The circuit of the quiz selector. The two press-to-mak, 
push buttons connect to the main part of the circuit via twin 

leads 

+9V 

84 RADIO AND ELECTRONICS CONSTRUCTOR 



+9V 

LED' 

o2V 
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Fig. 2. Illustrating circuit operation when S1 is the button 
which is pressed first 

20mA. The I.e.d. colours are a 

matter of personal choice although 
it is better to avoid red, as some of 
the more 'sensitive red I.e.d.'s emit a 

glow which is just visible at 0.25mA 
and this detracts slightly from the 
effectiveness of the presentation. 
For the same reason it is also 
desirable to avoid using the - 

bright" I.e.d.'s which are offered by 
some retailers. Standard green and 
yellow I.e.d.'s emit no noticeable 
glow at 0.25mA, and have a 

satisfactory brightness at 20mA. 
There is no need for an on -off 

switch as the circuit consumes no 
current when the push -buttons are 
open. The supply current is 20mA 
when one of the I.e.d.'s is alight, and 
a suitable battery would be a PP9 or 
similar. 

RECENT PUBLICATIONS ira 
RADIO REPAIR. By Les Lawry -Johns. 95 pages, 165 x 110mm. (63- x 
44 in.). Published by The Butterworth Group. Price £ 1.50. 

This title appears in the Newnes Technical Books "Questions and Answers" series, and has a 
format in which questions appear in italics, rather like sub -headings, after which the answers are 
provided. This is a good method of presenting material on a subject such as radio servicing, since it 
offers breaks in the text which allow for light occasional reading as well as a continual study of the 
text. 

The author is patently a service engineer of considerable experience and the advice given in the 
book is always helpful and practical. It is refreshing to see references to that arch -enemy of all ser- 
viceman: the "Phantom Dabbler" who attempts to "repair" a receiver and in the process introduces 
far more faults than were originally in existence. 

The contents of the book range from transistor radios to unit audio equipment, including a 
chapter on car radios. There are also separate chapters on noisy operation and valve radios, of 
which a surprisingly large number are still in daily use. This will be a rewarding book for anyone 
starting to work in radio servicing. 

YOUR ELECTRONIC CALCULATOR AND YOUR MONEY. By F. A. 
Wilson, C.G.I.A., C.Eng., F.I.E.E., F.I.E.R.E., M.B.I.M. 176 pages, 180 x 
105mm. (7 x 4+in.) Published by Bernard Babani (Publishing) Ltd. Price 
£1.35. 

Many of us shy away from calculations when these are not of an obviously simple nature or 
when they involve such things as multiplications with numbers having more than two or three 
digits. Nowadays such problems can, of course, be solved in a flash with the aid of a pocket 
calculator, and yet an inertia still exists which prevents the application of the problem to the 
calculator. 

In the book under review the author deals with the subject of money and shows how 
inexpensive calculators can be employed to handle money calculations from mortgage 
repayments to bets on horses. Money is a compelling topic and, when reading the section on elec- 
tricity charges, this reviewer could not prevent himself from getting out and checking his latest 
electricity bill! Incidentally, this section of the book also tells the reader how to find the power 
rating of domestic equipment by observing the number of revolutions of the marked disc in the 
electricity meter. 

The first chapter in the book deals with the arithmetic of money, brushing up what may be a few 
faded memories on decimals and other mathematical basics. This si followed by a chapter covering 
domestic expenses, including rates, fuel and decorating, motor car expenses, betting and income 
tax. Two following chapters then deal with investment and the use of the calculator in a smali 
business. The work concludes with a number of appendices giving tables for conversion factors, 
compound interest factors,discounted cash flow factors, mortgages, fuel cost comparisons and VAT 
calculations. Despite the difficulties involved in presenting calculations in print, the text is set clear- 
ly and accurately. 
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NEWS AND 
LOW-COST LOGIC PROBE 

Said to be one half of the cost of any comparable unit, 
OK's new PRB-1 self-contained digital logic probe greatly 
simplifies the task of trouble -shooting even the most 
sophisticated circuits including RTL, DTL, HTL, TTL, 
MOS, CMOS and microprocessor logic. 

Until recently digital electronic servicing had to rely on 
the oscilloscope for logic level analysis. Although accurate 
and sensitive, the oscilloscope is also very expensive and 
not very portable. 

However, this new probe is said to rival the best os- 
cilloscopes in performance, yet is completely portable and 
at £25.93 (Ex. VAT & Packaging) costs a fraction of even 
the cheapest oscilloscope. 

The pen -sized PRB-1 is powered by the circuit under 
test. Its probe point is steel for durability and is finely 
sharpened to ensure precise positioning on the circuit or 
device being examined, as well as to prevent slipping or un- 
wanted shorts. 

Another convenience feature of the PRB-1 is that it is 
permanently adjusted so no recalibration is required. 
Furthermore, while the PRB-1 is fully compatible with all 
logic families, no switch resetting or manual adjustments 
are needed to go from one IC family to another. 

The probe body is high impact, and solvent resistant. 
The light weight power cord is coiled for convenience, 
detachable, and extends to 6ft (1.8m) if necessary, ter- 

in mini -alligator clips. 
LED's are situated for maximum visibility, and a logic 
truth table is printed above them. 

The PRB-1 is manufactured by OK Machine & Tool 
Ltd., 48a The Avenue, Southampton, Hants. SO1 2SY. 

BBC LOCAL RADIO STATIONS 
med. wave vhf med. wave vhf med. wave vhf BIRMINGHAM 206 95.6 HUMBERSIDE 202 96.9 OXFORD 202 95.2 BLACKBURN 351 96.4 LEEDS 388 92.4 SHEFFIELD 290 97.4 BRIGHTON 202 95.3 LEICESTER 189 95.1 88.6 BRISTOL 194 95.5 LONDON 206 94.9 SOLENT 300 96.1 CARLISLE 397 95.6 MANCHESTER 206 95.1 (in Bournemouth) 221 - 

206 -- MEDWAY 290 96.7 STOKE-ON-TRENT 200 96.1 CLEVELAND 194 96.6 MERSEYSIDE 202 95.8 
DERBY 269 96.5 NEWCASTLE 206 95.4 

94.2 NOTTINGHAM 197 95.4 

THE STORY OF PYE WIRELESS 
The story of Pye Wireless starts in the era when 

John Scott -Taggart, whose achievements we men- 
tion on the next page, was having such an influence 
on the technically minded public. 

A twenty page booklet to mark the 50th anniver- 
sary of the formation of Pye Radio Limited is now 
available to members of the public on application 
to Pye Limited, Publications Department, 137 Dit - 
ton Walk, Cambridge. 

The Story of Pye Wireless traces the history of 
Pye Receivers from when they were originally 
produced byW. G. Pye & Co. It was from the 
wireless sie of this Company that Pye radio 
Limited was formed on February 12th, 1929. 
Written by Gordon Bussey the publication is highly 
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illustrated with photographs of Pye receivers from 
1922 onwards and scenes in the Pye factory in 
Cambridge during those early years. 

"My main source of research was Harold J. 
Pye," said Gordon, "after discovering his 
whereabouts I spent many hours talking to him 
about the early days of Pye and I found him to be a 
truly fascinating man." After graduating from St. 
John's College, Cambridge with a BA degree (MA 
1930) Harold J. Pye joined his father in the business 
in 1923 and is the last surviving partner of the 
original W. G. Pye and Company. 

The first public demonstration of wireless equip- 
ment made by W. G. Pye & Co., was at the Royal 
Show held in Cambridge in 1922. 
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COMMENT 
THE PASSING 

Our older readers will have learned of the recent 
death of Wing-Cmdr John Scott -Taggart, at the age 
of 82, with almost a sense of personal loss. 

He was a radio pioneer who, through his books 
and magazine articles in the early 1920's, caught 
the interest of thousands of technically minded 
people. It was said, at the time, that more than 
100,000 amateur radio constructors built radios us- 
ing his ST100 design. He had however had articles 
published much earlier, his first published article 
appearing in 1914. 

OF A PIONEER 
During the First World War, after serving with 

the Seaforth Highlanders, he became an instructor 
in wireless to the army, and in the Second World 
War, after first commanding a radar station in 
France, he eventually became responsible at the 
Air Ministry for all radar training. 

Older readers will recall the two magazines he 
founded - ̀Modern Wireless' and `Wireless Week- 
ly' - which were so very popular between the wars. 
We like to think that, in our modest way, we have 
worthily continued in the same tradition. 

A shining light in the U.K. 
microcomputer field is Nascom 
Microcomputers Limited. The 
history of this company since its in- 
ception not only provides a 

fascinating story in its own right but 
also aptly demonstrates the 
meteoric rise of microcomputer 
development and manufacture over 
the last year or so. 

Nascom Microcomputers Limited 
was formed in July 1978 following 
the success of the Mascom-1 
microcomputer launched in 
November 1977 by Nasco Sales 
Limited. Between then and July 
1978 the Nascom-1 was marketed 
to industrial customers through 
Nasco Sales and to domestic 
customers through Lynx Electronic 
Limited. Both companies are sub- 
sidiaries of Nasco Limited, a semi- 
conductor distributor established in 
1970. 

The Nascom-1 microcomputer 
was the brainchild of the founders 
of Nascom Microcomputers, John 

THE NASCOM STORY 
Marshall and Kerr Borland, who 
are Managing Director and 
Marketing Director respectively. 
With the concept of a microcom- 
puter that would sell for under £200 
and be fully expandable, they 
engaged London hardware 
specialists, Shelton Instruments, to 
design a single board computer 
around Mostek's Z80 CPU. 

The microcomputer was unveiled 
at a seminar in the Wembley 
Conference Centre at which 100 to 
200 delegates were expected. Such 
was the interest in a microcomputer 
which was within the reach of per- 
sonal finances that nearly 600 
delegates attended. By the end of 
the seminar, 350 orders had been 
received for the Nascom-1. 

Having planned to deliver what 
was thought to be the optimistic 
figure of 1 50 computers in the first 
three months, Nasco were faced 
with the immediate problem of 
gearing up to satisfy these orders. In 
the following 12 months the order 
book swelled to over 10,000 units 

and reflected a broad cross-section 
of British industry from Ministries 
and the G.P.O. through to major in- 
dustrial companies, universities, 
colleges, small electronic research 
laboratories and personal users. 

Early in 1978, Nascom set up a 

network of distributors in the U.K. 
The network was expanded into 
Europe, starting with Germany. As 
with the U.K., the Nascom-1 was an 
overwhelming success. The dis- 
tributor network was then increased 
to take in all of Europe and Scan- 
dinavia. Today, 80 per cent of total 
sales are to these overseas markets. 

At the end of 1978, Nascom 
placed an order for microprocessors 
with Mostek U.K. valued in excess 
of 1.5 million dollars. This is the 
largest order of its kind ever placed 
by a British company. 

Now announced by Nascom 
Microcomputers is the Nascom-2, 
this representing a second major 
step forward in the history of this 
company's progress. A success 
story, indeed. 

REMOTE CONTROL SWITCH 

Suitable for Industrial, Commercial and Domestic 
use, the Kontite supersonic switch can remotely con- 
trol any individual piece of electrical equipment up t o 

2 KW power rating. 
The switch consists of two parts - an unobtrusive 

receiver and a light cordless hand-held transmitter 
complete with battery. 

The input-output cables of the receiver are con- 
nected to the appliance to be controlled, using a stan- 
dard three -pin socket and plug and the transmitter 
aimed at the receiver. The appliance can now be 
switched on and off from a distance of up to 30/35 ft. 

The Kontite remote control switch can be used in 
the home, office or factory, anywhere where remote 
operation is desirable. 

For further details contact - Kay & Co. 
(Engineers) Ltd., Acresfield House, Exchange Street, 
Bolton BL1 1RS. 
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Double -and -Halving 
By D. Snaith 

One way in which a computer can multiply two 
numbers together is by means of repeated addition. 
With this process the multiplicand (the number to 
be multiplied) is fed to an accumulator register in- 
itially set to zero and is then repeatedly added to 
the number in the accumulator until the total 
number of entries is equal to the multiplier. The 
final sum in the accumulator is then the multipli- 
cand multiplied by the multiplier. 

This is a perfectly rational method of carrying 
out a multiplication, but it has the disadvantage of 
requiring a lot of additions which, apart from 
anything else, take up valuable computer time. 

QUICKER METHOD 
A quicker approach is to use the doubling -and - 

halving method. This is quite simple to follow, but 
it is first of all necessary to see what happens when 
we double or halve a binary number. 

If we multiply a decimal numbers by 10 we move 
all the digits one place to the left and insert a zero 
in the space left at the right. 657 multiplied by 10 
becomes 6570. Multiply by 10 again and we get 
65700. Should we divide 65700 by 10 we move the 
digits one place to the right, giving 6570. A further 
division by 10 produces the first number, 657. 

Decimal numbers are based on the radix 10, 
whilst binary numbers are based on the radix 2. 
Therefore, if we multiply, say, the binary number 
101 by 2 we shift the digits one place to the left and 
insert a zero, to give 1010. Another multiplication 
by 2 produces 10100. Dividing 10100 by 2 gives 
1010, and a further division by 2 results in the 
original 101. So, doubling a binary number shifts 
all the digits one place to the left; halving it shifts 
all the digits one place to the right. 

We can now examine the process of multiplica- 
tion by doubling -and -halving. As a simple example 
we shall multiply binary 110 (=6) by binary 10101 
(=21) and the steps are shown in Fig. 1. The mul- 

Multiplicand 9drrllirdier Action Number In 
Accumulator 

110 10 101 Add 110 110 
1 100 1 010 No action 110 

11 000 101 Add 11 000 11 110. 
110 000 10 No action 11 110 

1 100 000 1 Add 1 100 000 1 111 110 
11 000 000 0 1 111 110 

tiplicand is placed in one register and the mul- 
tiplier in another register. There is also an ac- 
cumulator register which is initially set to zero. 

The number in the multiplier register is examin- 
ed and if the least significant digit (that at the ex- 
treme right) is 1, the number in the multiplicand 
register is added to the accumulator. This occurs in 
the first step of Fig. 1. The multiplicand is then 
doubled and the multiplier halved, bringing us to 
the second step. The right hand 1 in the multiplier 
which was present in the first step is now dropped 
out of the multiplier register since it has served its 
purpose, and the least significant digit in the mul- 
iplier No action is taken. 

Fig. 2. 

110 
10101 

110 
110 

110 

1111110 

On the third step the multiplicand is again 
doubled and the multiplier halved. The least. 
significant figure in the multiplier register is once 
more 1, and this results in the number in the mul- 
tiplicand register being added to the number in the 
accumulator. The process repeats in the fourth step 
(no action) and in the fifth step (addition to ac- 
cumulator), whilst in the sixth step there is no 
number left in the multiplier register. The result of 

the multiplication (equal to decimal 126) is then 
the number which is present in the accumulator. 

The doubling -and -having process of multiplica- 
tion obviously takes much less time and requires 
far fewer operations than does repeated addition. 
Also, shifting digits in a register to the left or to the 
right is a basic computer operation. 

There is no necromancy in Fig. 1, since all we are 
effectively doing is getting the computer to do the 
multiplication sum which is shown in Fig. 2. Things 
get more involved and roundabout when the sum is 
handled by the computer, but then who ever. said 
that computers are easy? 

Fig. 1. 
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really explains 

SELECT/ON AND BUSSING 

This is the third in our 12 -part series which takes the lid off 

microprocessors 

In part 2 we looked at memory chips, ROM and 
RAM. Each memory chip stores a large number of 
bits, however, so how do we go about selecting 
one? Take a simple example of two bits only in a 

ROM (Fig. 1). We could select which one we 
wanted by using a signal into a gate, 0 for one 

stored bit and 1 for the other. But suppose we have 
eight stored bits in a ROM. We now need to be able 
to select one bit out of eight, and th is can be done 
by gating, this time combined with binary counting, 
in a circuit called a multiplexer. This particular exam- 
ple will use an 8 to 1 multiplexer, which could be a 

separate circuit, but is much more useful if it's built 
into the memory i.c., since this will cut down the 
number of connections that have to be made out- 
side the i.c. multiplexer. What does it do? There are 

8 inputs to the multiplexer, each connected to a 

stored bit. There's one output and there are three 
control lines. The way it works is delightfully 
straightforward. The three control lines can each be 

set to 1 or 0, so that we could use control symbols 
001 010, 011, 100 and so on. Now 001 is 1 in 

binary, and this set of control signals connects bit 
No. 1 to the output. With 010 (2 in binary) selected, 
bit No. 2 is connected to the output. With 011 (3) 

selected, bit No. 3 is connected to the output and so 

will fetch one bit from memory. Each bit that is 

stored in the memory has its own address, the com- 
bination of signals on the address inputs which 
makes the gates connect to that particular part of 
memory. 

By using three address lines, we can make con- 
nections to eight separate bits in this memory. This 
way we have avoided using five pin connectors, at 
the minor expense of more complicated circuits in- 

side the i.c. The savings become a lot more signifi- 
cant when we use larger memories. Four address 
lines will access (make connection to) sixteen bits of 
memory, saving 12 pins. Five address lines can 

access 32 bits of memory - 27 pins saved. Use ten 
address lines, and the number of stored bits that can 
be accessed is 1024 -- we wouldn't think of using 
that many pins! 

That's all very well, of course, but where do these 
address line signals come from? The answer is that 
they are generated inside the microprocessor CPU 

Bit [Bit 
2 

on. Control 000 can be used for hit 8, in this 
scheme. 

ADDRESS LINES 
This is a comparatively simple example. The con-- 

trol signal inputs are called address lines, because 

O for bit 
Select 

I for bit 
I Selector 

bit I or 2 

2 

Output 

the digital number which is formed by the bits on 

these lines is an "address", a code number which 
Fig. 1. Selecting one bit from two. using a 

selector gote switch 
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Address lines 

A 

B 

C 

Bit Bit 
2 

Bit 
3 

Bit 
4 

Bit 
5 

Bit 
6 

Bit 
7 

Bit 
B 

Address codes IOutput -any bit of 8 

A B C Bit No. 

O O 
O O 2 

Fig. 2. Selecting one bit out of eight. The three o 3 
select (or address) inputs can carry binary O O 4 
numbers up to eight, so that gates can select O 5 

o 6 each possible number, and gate a different bit 
7 for each address number 

O O o 8 

itself, some by a simple counting action, and others 
rather differently as we shall see. Most CPU's, apart 
from the simpler variety, have sixteen address lines, 
so that they could address 65536 bits of memory. 
This is a lot more than is needed for most 
applications, but it's nice to have in reserve! 

A memory i.c., then, will have address pins, so 
that the signals from the CPU will select the correct 
part of memory, and one (or more) data pins at 
which signals will be taken from or passed to the 
memory. Incidentally, we refer all these operations 
to the CPU - we use "read" to mean a memory 
passing data to the CPU and "write" to mean the 
CPU passing data to the memory. One chip has an 
output and the other has an input, but the important 
one is the CPU. 

If the memory is a read/write type (RAM) an ad- 
ditional signal is needed. At its simplest, the 
memory i.c. might use a READ/WRITE pin, with a 

control signal which might be 0 for read, 1 for write. 
Where does that signal come from? Right again, 
from the CPU, and the signal has to be generated 
under the control of the program. 

Now you can see why a microprocessor must 
have a program which is set in a ROM. Without a 

program, there can be no read or write signals, the 
address signals would follow a simple sequence 
(see later, Part 4), and no data signals could be sent 
out. A very reasonable question to ask at this point 
is how we can ever start a program running, if we 
need a program to run the CPU! That's one we'll 
deal with later; for the moment let's look at some 
hardware the connections between the CPU and 
the memory i.c.'s. 

DATA PINS 
Microprocessors operate with eight bits, a byte, 

at a time. To feed in 8 bits need eight pins, called 
the data pins, at the CPU, and these are both inputs 
and outputs, unlike the address pins which are for 
outputs only. When are the data pins used for out- 
puts and when are they used for inputs? They are 
used as outputs when the CPU is storing bytes into 
memory, and when this happens there will be a 

signal from a READ/WRITE pin which switches all 

Fig. 3. The data pins of the CPU. There are 
eight data pins, labelled DO to D7, and the 
direction of data (in or out) is controlled by the 

signal (0 or 7) on a read/write pin 

CPU 

D D7 
6 

D5 
D4 D 

DO DI 

OUT 

IN 

DATA BUS 

Read/write 
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the RAM memory so that data bits can be stored. 
When the microprocessor needs to take in data from 
the memory, the read signal is selected by the 
voltages on the address pins. If, by some mischance, 
a ROM is selected for write signals, nothing 
happens, but we should design the system so that 
the CPU never attempts to write into a ROM. 

The next part to note is the way memories are 
organised inside. Some memory i.c.'s are made so 
that each address number connects just one single 
bit to an output/input pin; others connect 2 bits, 4 
bits or 8 bits to as many data pins. 

The different ways of arranging memories are in- 
dicated in the way a memory is described. For ex- 
ample, a 1024 x 1 memory is one which can store 
1024 (210) single bits of memory. Such a memory 
would have ten address pins, so that a number up to 
1024 (in binary) could be selected resulting in a bit, 
0 or 1, appearing on the output pin. A 512 x 4 
memory, on the other hand, can store 512 sets of 
four bits. It would use nine address pins (because 
512 is 29), and would have four data output pins, 
with a different bit appearing on each pin. A 128 x 8 
memory would be able to store 128 complete 8 -bit 
bytes, with seven address pins (because 128 is 2') 
and eight data pins. 

which selects the data of byte number 1 and so on. 
Nothing is lost, the microprocessor simply runs 
through all the 128 stored bytes again. 

ENTER BUSES 
What happens, though, if we need more memory 

and we use four of these 128 x 8 memories? This is 

where buses come into the picture. A bus is a set of 
lines, with each line connecting a pin on the CPU to 
the corresponding pin on other chips. A data bus will 
need eight lines, and in our example of a CPU con- 
nected to four 128 x 8 memories, each line will con- 
nect to five pins, one of the CPU and one from each 
memory. When you think about it, this is the only 
way it could be done unless we were prepared to 
have i.c.'s with hundreds of pins. The address pins 
also are connected to a bus, this time with sixteen 
lines. Along each one of these lines, a CPU address 
pin and an address pin of each memory will be con- 
nected. 

The problem now is, how do we make sure that 
the signals go the way we want? After all, if we have 
four 128 x 8 memories, and we ring up number 6 
byte by placing 0000110 on the address lines, 
won't each memory connect up its number 6 byte to 

Fig. 4. Using address and data bus lines 
between the CPU and a memory. The address 
lines carry signals from the CPU to the 
memory, the data lines can operate in either 
direction. The group of lines is called a BUS 

because it can link several destinations 

CPU 

7 Address lines 

}Unused 
address 
lines H 

I 
8 Data lines 

128x8 
memory 

Now it's easy to see how we could connect a 

128 x 8 ROM to the CPU we would start by con- 
necting the eight data pins of the ROM to the eight 
data pins of the CPU. The pins are labelled in the 
same way, so there's not much of a problem about 
that. How do we connect the address pins, though? 
A 128 x 8 memory uses only seven address pins, 
and the CPU has 16, so how do we ensure that the 
correct connections are made? The answer is simple 
if only one 128 x 8 memory is connected to the 
CPU. The seven address lines of the memory are 
labelled AO, Al ... A6 (not to A7, because the first 
line is, confusingly, AO rather than Al), and these 
are connected to the identically labelled pins of the 
CPU. What about the others? Ignore them! This is 

possible because with only one ROM, the CPU can 
count out addresses starting at 0000000 and en- 
ding, as far as a 128 x 8 memory is concerned, with 
1 1 1 1 1 1 1. The next number is 10000000, but the 1 

is now on a line which is not connected, and the 
remaining numbers simply select address 0000000 
in the memory. The next count is 100000001, 
OCTOBER, 1979 

the data lines? 
If this were all there were to it, it would, and the 

result would be chaos, but there's a way out. It 
takes the form of a "chip select" signal, which can 
be as simple as a single pin on the memory i.c., 

taken to logic 1 if the chip is to be used, and left at 
logic 0 if the chip is not wanted. With the chip - 
select pin set to 0, the data output pins are at 
neither 1 or 0, they are "floating", disconnected, 
free to take up whatever voltage is on the line to 
which each one is connected. This sort of system is 

sometimes called three -state or tri -state logic; as 

well as 1 and 0 there is an isolated state. This 
method of switching is extremely useful, as we shall 
see in other examples. 

Returning to the problem of the four 128 x 8 

memories, the use of a chip -select pin on each 
memory allows us to make use of all four memories 
to give a total of 4 x 128 = 512 bytes of memory. 
The method involves gating, using the outputs of 
the previously unused address lines. We are using 
seven address lines, AO to A6 for the memories, so 
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Chip 
select 
logic 

A8 
CPU 

A7 

DO 

D7 

A6 

AO 

8 Data lines 

Chip select 

DO 

D7 
128x8 

O 
A6 MEM 

Ao 

DO 

D7 

A6 

AO 

128x8 

O 
MEM 

Do 

D7 

A6 

AO 

128x8 

O 
MEM 

7 Address lines 

Do 

D7 
128x8 

O 
A6 MEM 

Ao 

Fig. 5. Connecting four memory chips into a bus. Two address lines are used to provide chip - 
select signals to ensure that the correct memory i.c.'s are addressed by the other address lines 

that A7 to Al 5 are left. All we have to do is to use 
lines A7 and A8 in a gating system, so that when 
the voltage on each is 0 (A7 = 0, A8 = 0) then 
memory i.c. 1 is selected, when A7 = 1, A8 = 0, 
memory i.c. 2 is selected; when A7 = 0, A8 = 1 

memory i.c. 3 is selected, and when A7 = 1, A8 = 1, 

memory i.c. 4 is selected. Once again, if we use no 
other memories, the lines A9 to Al 5 can be left 
open circuit, and the count will simply start again at 
zero when a 1 appears on A9. 

MACHINE CONTROL 
Quite a lot of simple machine control systems 

could be designed with only 128 bytes of memory, 
and a few CPU's are designed to make the most of 
simple systems. The National Semiconductor 8060 
(better known as SC/MP), for example, uses only up 
to twelve address lines; though another four address 
bits can be obtained on other lines if needed; and 
the Fairchild F8 also uses a restricted set of address 
lines -- none at all, in fact! 

How do we go about using a 1024 x 1 memory? 
Such a memory needs ten address lines, connected 
through a bus to the CPU. To make up a complete 
byte, we have to use eight of these memory i.c.'s in 

a set, with each one connected to its own data line. 
Once again, if we need more memory we will have 
to make use of the chip -select pins to decide which 
lot of i.c.'s we want to use. 

For RAM memory, of course, there is an ad- 
ditional line of bus connecting the READ/WRITE pin 
of the CPU to the corresponding pin on each RAM. 
The READ/WRITE control is the key to the problem 
of getting a program started, incidentally. This con- 
trol is, arranged so that when the CPU starts up 
(after power on or reset), the READ/WRITE control 
is set to read, reading memory to provide some 
program data. 

92 

That brings up to RESET. The reset input of the 
CPU, in the horrible jargon of microprocessors, in- 
itialises everything. In plain English, that means 
everything starts from scratch and scratch means 
that all shift registers are set so that each output is 
zero. The address lines are also set to zero output, 
the read/write controls are set so that the READ 
signal is sent out, and everything is ready for 
operations - next month! 

(To be continued) 
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SINGLE -CHIP M.W. RADIO 

LM389 i.c. gives r.f. gain, a.f. 
gain and power output 

Ultra -simple medium 
t.r.f. design 

Easy to construct - Uses 
readily available components 

PEAK MILLIVOLT ASSESSOR 
A.F. Signal Tracer with built-in amplitude assessment 

This unit is basically a signal tracer but, unlike the normal 
type of tracer, it incorporates circuitry which enables the 
operator to assess the amplitude of the input signal. 

O U T OFF IN 

CMOS Wire Guard Alarm System 
Suggested Circuit 

Smithy's Reaction Timer 
In Your Workshop 
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FOR DX LISTENERS 
By Frank A. Baldwin 

What has been happening since last I wrote? 
Well, apart from some beer brewing and wine mak- 
ing, gardening and watching the local wild life, non- 
human I hasten to add, some short wave listening 
was possible at times - but only just! 

From correspondence and self observations the 
country most in the news of late is - 
E SOUTH KOREA 

My old friend Bob Iball of Worksop has been 
monitoring Seoul on 6480 for some time and from 
his observations it seems that Radio Korea 
operates on this channel from 1600 to 1630 in 
English to the Middle East and North America; 
from 1630 to 1700 in French to the Middle East 
and from 1900 to 1930 in Arabic to the Middle 
East. 

A new correspondent, A. Dupres of Cardiff, 
reports logging Radio Korea at 2000 on 7550 in 
English to Africa and Europe and also on 15570 
with the Spanish programme to Europe from 2130 
to 2200. Just 15 years of age, A.D. is set fair to 
becoming an experienced SWL and maybe, in 
time, a good Dxer. 

For those of my readers who are interested in 
logging some of the English transmissions from 
Radio Korea (afternoon and evening sessions) here 
is the schedule at the time of writing. 

From 1400 to 1430 on 9870, 11665 and on 
12090 to Europe and S.E. Asia; from 1600 to 1630 
on 6480, 9720, 9870 and on 11830 to the Mid- 
dle East and N. America; from 1800 to 1830 on 
11830 and on 15255 to N. America; from 2000- 
2030 on 7550, 9870, 11525 and on 15570 and 
from 2300 to 2330 on 7275 and on 7550 to Europe 
and N. America. 

KBS (Korean Broadcasting System) Seoul iden- 
tifies as "Radio Korea, the Overseas Service of 
KBS". 

NETHERLANDS ANTILLES 
Radio Nederlands Relay, Bonaire, on 9715 at 

0550, Dutch pops in a programme for North 
America (West Coast), scheduled from 0530 to 
0625 and also in parallel on 6165. 

SWITZERLAND 
Berne on 9725 at 0606, OM with the French 

programme to North American (West Coast) 
scheduled here from 0600 to 0630 and in parallel on 
6045. 

EAST GERMANY 
Berlin International on 9730 at 0608, OM with 

the German programme for East, West and North 
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West Africa, the Near East and South ..Arabia, 
scheduled from 0530 to 0615. 

WEST GERMANY 
Berlin on 7285 at 0612, OM with the German 

programme to South Asia and Australasia, 
scheduled from 0600 to 0950. 

VATICAN CITY 
Vatican on 7250 at 0618, Latin Mass to Europe, 

scheduled from 0630 to 0700 (to 0715 on Sundays). 
ITALY 

Caltanisetta on 7175 at 0622, YL with a talk in 
a relay of the Domestic Service 2nd Programme to 
the Mediterranean Basin, scheduled Sundays only 
on this channel from 0500 to 1300 and from 1330 to 
2230. The power is 5kW. 

GREECE 
Athens on 7125 at 1923, OM with a local 

newscast in the English programme for Europe, 
scheduled from 1920 to 1930 (newscast only). 

CUBA 
Havana (via Moscow Relay) on 17710 at 1740, 

OM and YL alternate with an account of the 
history of Cuba in the English programme for the 
Mediterranean Area, scheduled from 1700 to 1800. 

MOROCCO 
Rabat on 15155 at 2020, drama in the Arabic 

Domestic Service, scheduled here from 1900 
through to 0100 and in parallel on 21735. 

IRAQ 
Radio Baghdad on 7170 at 2025, OM with a 

newscast in Arabic in the programme "Voice of 
Egypt Arahism", scheduled from 2000 to 2200. 

LIBYA 
Tripoli on 15100 at 2031, OM with anti-Sadat 

tirade in Arabic in the programme "Voice of the 
Arab Homeland" in the External Service, schedul- 
ed here from 1700 to 2200. The Domestic Service is 
relayed here from 0800 to 1700. 

SAUDI ARABIA 
Riyadh on 15060 at 1943, OM with a talk about 

English poets Byron and Shelley in the Arabic 
Domestic Service, scheduled here from 1500 to 
2300. 

KUWAIT 
Radio Kuwait on 9840 at 1805, YL with songs 

then local mx in the Arabic Domestic Service, 
scheduled from 1600 to 1910 on this channel. 

ISRAEL 
.Jerusalem on 17630 at 1840, YL with a talk in 

the Domestic Service Network B programme, 
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scheduled here from 0610 to 2310, in Hebrew. 
Jerusalem on 17645 at 2002, OM with the 

English programme for Europe, North America 
and Africa, news of the peace treaty arrangements. 
Also in parallel on 17685 but former channel is 
best for U.K. listeners. 

SOUTH AFRICA 
Meyerton on 4835 at 2100, OM with a newscast 

in English after station identification. The schedule 
is from 0358 to 0635 (Saturday from 0430, Sunday 
from 0500), 1520 to 2115 (Saturday until 2205). 

MOZAMBIQUE 
Radio Mozambique, Maputo, on 3210 at 2047, 

YL with folk songs in Portuguese. The schedule is 
from 0255 to 0530 and from 1630 to 2210 with an 
English programme from 1800 to 1815. The power 
is 100kW. 

LIBERIA 
ELWA Liberia on a measured 3227 at 2050, 

OM with a talk in vernacular in the Home Service, 
scheduled here from 0610 to'0800 and from 1805 to 
2220, the power being 10kW. 

MALAGASY 
Tananarive on a measured 3287.5 at 2054, 

piano jazz music in European style. This is the 
Home Service in French and Malgache, scheduled 
from 0300 to 0600 and from 1300 to 2100, the 
power being 100kW. 

GHANA 
Accra on a measured 3366 at 2100, African 

drums, OM with identification and the local news 
in English. The schedule is from 0530 to 0805 
(Saturday and Sunday until 0900), from 1600 to 
2305 and the power is 10kW. 

ANGOLA 
Radio Nacional, Luanda, on 3375 at 2101, OM 

in vernacular (presumably the news). The schedule 
is from 0400 (Sunday from 0430) to 0800 and from 
1530 to 2400. This is a Programme in Portuguese 
except for the period 2100 to 2130 when in 
Kikongo. The power is 10kW. 

VENEZUELA 
Radio Libertador, Caracas, on 3245 at 0223, YL 

with pop song, OM with announcements in 
Spanish. The schedule is from 1000 to 0400 and the 
power is 1kW. 

Radio Bolivar, Ciudad Bolivar on 4770 at 0253, 
Latin American music, OM announcements in 
Spanish. The schedule is from 1000 to 0300 and the 
power is 1kW. 

Radio La Puerto la Cruz, Puerto la Cruz, on 
3365 at 0232, local pops, OM with announcements 
in Spanish. The schedule is from 1000 to 0400 and 
the power is 1kW. 

ECUADOR 
Radio Iris, Esmeraldas, on 3380 at 0237, pop 

records local style, OM with announcements in 
Spanish, several mentions of Esmeraldas (local ad- 
dresses). The schedule is from 1100 to 0300 (closing 
time is variable) and the power is 10kW. 

Radio Zaracay, Santo Domingo, on 3390 at 
0239, local pops on records with OM announcer in 
Spanish. The schedule of this one is from 1000 to 
0500 but the closing time is variable. The power is 
10kW. 

La Voz de Galapagos, Isla San Cristobal, on 
4810 at 0302, OM with love song after OM an- 
nouncer with identification. The schedule is from 
1215 to 1430 and from 2300 to 0400 (but sometimes 
closes at 0430). The power is 5kW. 

La Voz de Los Caras, Bahia de Caraquez, on 
4795 at 0417, YL with a song in typical 
Ecuadorian style - pop version - after OM with 
identification. The schedule is from 1300 to 0400 
(Sunday until 0520 y- which is the day I logged it,. 
catching up on lost sleep the same afternoon!) The 
power is 3kW. 

BRASIL 
Radio Rural de Santarem, Santarem, on 4765 

at 0250, YL with a religious talk in Portuguese. 
This one has a schedule from 0800 to 0400 and the 
power is 10kW. 

Radio Brasil Central, Goiania, on 4985 at 0240, 
OM with guitar and a ballad about unrequited love. 
This station has a 24 -hour schedule and the power 
is 5kW. 

BOLIVIA 
Radio Nueva America, La Paz, on a measured 

4797 at 0255, YL with love song in Spanish, 
orchestral music, identification. The schedule is 
from 1030 to 1830 and from 2100 to 0400 (Sunday 
to 0200) and the power is 1kW. 

COLOMBIA 
Emisora Meridiano 70, Arauca, on 4925 at 

0318, OM with announcements in Spanish, dance 
music 1930's style, identification 0324 "Somos 
Emisora Meridiano 70 de Arauca". The schedule is 
from 1000 to 0330 (Saturday until 0500) and the 
power is 1kW. The frequency of this one is apt to 
vary from that above to 4930 and it sometimes 
identifies as Radio Centro! 

NOW HEAR THIS 
Radio Ondas del Huallaga, Huanaco, Peru, on 

3330 at 0410, OM with announcements in 
Spanish, short musical excerpts - more talk than 
music - mostly noticias. The schedule is from 
1015 to 0600 but closing can vary from 0400 to 
0900. The power is just 0.5kW. 

BACK NUMBERS 
For the benefit of new readers we would draw attention to our back number service. 

We retain past issues for a period of two years and we can, occasionally, supply copies more than two years 
old. The cost is 63p, inclusive of postage and packing. 

Before undertaking any constructional project described in a back issue, it must be borne in mind that com- 
ponents readily available at the time of publication may no longer be so. 
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10 Watt VMOS 
Amp/iffier 
By R. A. Penfold 

It is now possible to design amplifiers 
having output stages incorporating VMOS 
power field-effect transistors in the output 
stage, and it is a simple VMOS Class B 

amplifier which is described 

Power f.e.t. Class B output with negative 
temperature coefficient 

Virtually all contemporary audio power 
amplifiers have a Class B bipolar transistor output 
stage, the main exceptions being a few valve 
designs and designs which incorporate transistors 
in modes other than Class B. But it is now possible 
to design amplifiers having output stages incor- 
porating VMOS power field-effect transistors in the 
output stage, and it is a simple VMOS Class B 
amplifier which is described in this article. 
TEMPERATURE COEFFICIENT 

One of the important advantages of a VMOS 
device in this type of circuit is its negative 
temperature coefficient, which gives better thermal 
stability than is possible with positive temperature 
coefficient bipolar transistors. Problems with ther- 
mal stability arise due to the need for a small 
quiescent current through the output transistors to 
combat the effects of crossover distortion. Since 
bipolar transistors have a positive temperature 
coefficient, this bias current tends to increase when 
the amplifier has been in use for a while and the 
output transistors have become heated up. The 
increased bias current causes more heating of the 
output transistors and, in turn, a further increase 
in the bias current. Unless suitable precautions are 
taken, this regenerative effect could continue to the 
point where the dissipation in the output stage 
becomes excessive, leading even to the possibility 
of the output transistors becoming destroyed. In 
order to overcome this thermal runaway problem it 
is usually necessary to employ what is virtually the 
96 

lowest acceptable initial bias current and to incor- 
porate some form of thermal stabilization circuit. 

These difficulties do not exist with power f.e.t.'s 
because a rise in their temperature merely alters 
the bias characteristic so that there is a marginal 
reduction in the current flowing under quiescent 
bias conditions. It is by no means essential to incor- 
porate any thermal stabilization circuitry in an 
f.e.t. Class B design, nor is it necessary to use a bias 
which causes a minimal standing current. It is 
perfectly in order to have a comparatively high in- 
itial standing current which falls to a lower but still 
more than adequate level after the amplifier has 
been in use for some time. 

Another advantage of power f.e.t.'s over bipolar 
output devices is the far lower drive current re- 
quirements of the former compared with the latter. 
Whereas a simple bipolar Class B amplifier having 
an output power of, say, 10 watts r.m.s. would need 
a driver stage operating at a collector current in the 
region of 50mA, an f.e.t. design could, if desired, 
operate from a driver stage having a collector 
current of only a fraction of a milliamp. Darlington 
pairs or equivalent configurations are often used 
in output stages to reduce the drive current re- 
quirement, but even these need more input current, 
than do power f.e.t.'s. 

There are disadvantages with VMOS devices in 
Class B audio output stages, one of these being that 
they are slightly less efficient than bipolar tran- 
sistors. This is not a major drawback, however, and 
simply means that the power supply has to provide 
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The amplifier is assembled on a small printed circuit board having dimensions of 41 by 3in. 

a slightly higher supply voltage to produce the same 
output power into a given load impedance. A se- 
cond disadvantage is not due to the power f.e.t. in 
itself but arises from the present availability of 
these devices. Only n -channel VMOS devices are 
generally available at the time of writing, which 
means that a quasi -complimentary arrangement 
instead of a true complementary output stage must 
be used. 

In a-r 

TR2 

P.N.P. 

TRI 

N.P.N. 

7 Out 

TR3 

N.P.N. 

(a) 

Fig. 1(a) A quasi -complementary a.f. output 
stage which allows the two output transistors 

to have the same polarity 
(b) Employing a similar approach when the two 
output transistors are n -channel VMOS devices 
(c) An alternative method of driving the lower 

transistor, using an operational amplifier 

QUASI -COMPLEMENTARY CIRCUIT 
A representative quasi -complementary circuit 

which was popular in the earlier days of transistor 
amplifiers before proper complementary n.p.n. and 
p.n.p. devices became available is shown in Fig. 
1(a). In this diagram, both the output transistors 
are n.p.n. devices. TR1 is a simple emitter follower 
which supplies the high output current required by 
the load on positive -going output excursions. Being 

TR2 

P.N.P. 

TR1 

N channel 

a Out 

TR3 

N channel 

(b) 

In o-+ 

TRI 

N channel 

Op. 
amp. 

Out 

TR2 

N channel 
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an emitter follower it has only about unity voltage 
gain and its input and output are in phase. 

It is necessary for the lower half of the output 
stage to provide a high output current on negative - 
going excursions and to have the same basic 
characteristics as an emitter follower. An n.p.n. 
emitter follower cannot be employed because it 
would have the wrong polarity. If the lower tran- 
sistor had its emitter connected to the negative 
supply rail and its collector connected to the output 
load the supply polarity would be correct but the 
transistor would not operate like an emitter 
follower. Apart from any considerations of gain, the 
transistor would function in the common emitter 
mode and its output at the collector would be out of 
phase with its input at the base. 

The configuration can still be made to work, 
however, by adding another transistor, TR2, ahead 
of the output transistor. The added transistor is a 
small p.n.p. type which is also in the common 
emitter mode and, since both transistors invert the 
signal the output is now in phase with the input at 
TR2 base. Also there is 100% negative feedback 
between TR2 and TR3, so that the two transistors 
give the same unity voltage gain as does the single 
emitter follower used in the upper section. 

Fig. 1(b) shows the same approach with an out- 
put stage having two n -channel VMOS devices, 
TR1 and TR3, and the p.n.p. bipolar transistor, 
TR2. TR1 is now a source follower and TR3 a com- 
mon source amplifier, and at first sight the circuit 
should function in the same manner as the previous 
one. R1 is added to provide a collector load 
resistance for TR2, and is necessary because the in- 
put impedance of TR3 is far too high to provide 
suitable loading. 

In practice the arrangement of Fig. 1(b) does not 

CI 

Cq 

Input 
R5 

TR2 
BC 107 

BC 107 BC 179 

Lead -outs 

work very well. This is because on high negative - 
going current peaks, which are required to be well 
in excess of 1 amp, the drain of TR3 should fall to 
about 2 volts positive of the negative rail; whilst the 
gate voltage needed to produce these current peaks 
is of the order of 5 to 10 volts positive of the 
negative rail, Since TR2 collector must always be 
negative of its emitter the maximum output 
current from TR3 is limited to a level at which TR3 
drain is slightly positive of its gate, and the result is 
poor efficiency and high dissipation in TR3. This 
problem does not arise in the circuit of Fig. 1(a) 
because the bipolar TR3 here can draw a very high 
collector current when its base is only about 0.7 
volt positive of the negative rail. 

Attempts made by the author to modify the basic 
circuit to give an improved performance were not 
successful, and so the unusual arrangement of Fig. 
1(c) was tried instead. Here, the lower output tran- 
sistor is preceded by an operational amplifier. This 
circuit provides unity voltage gain due to the 100% 
negative feedback given by connecting the drain 
back to the non -inverting input of the op -amp. 
Note that the signal is inverted in TR2 and so the 
feedback is applied to the non -inverting input of 
the op -amp, and not the inverting input as would 
normally be the case. The input signal is applied to 
the inverting input, and the duel inversions in the 
i.c. and in TR2 give the required phase relationship 
between input and output. The output of the op - 
amp can swing to virtually the full positive supply 
rail voltage, which is much more than is required to 
drive TR2 into saturation. 

Athough rather novel, the arrangement of Fig. 
1(c) is found to give extremely good results in prac- 
tice, and is that employed in the final amplifier cir- 
cuit. 

1, 1.1 

TR3 

VN66AF 

9 

TR4 

VN66AF 

VN66AF 
Lead -outs 

9 

d 

+30V 
Stab. 

Ca 9 01_3 
(8nOutput) 

R12 

TC8 

Fig. 2. The circuit of the VMOS Class B amplifier. A stabilized 30 volt supply enables an r.m.s. 
output power of 10 watts to be given 
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FULL CIRCUIT 
The full circuit of the VMOS amplifier is given in 

Fig. 2. The output stage is very much as has just 
been described, the main difference being the in- 
clusion of the potential divider, R10 and R11, 
between the output of IC1 and the gate of TR4. 
This potential divider is needed because the 
negative output swing of the 741 employed is 
limited to about 2 volts positive of the negative rail 
which, if applied direct to the gate of an output 
f.e.t. which happened to have a low gate threshold 
voltage, could bias the f.e.t. quite hard on. The 
potential divider ensures that TR4 can be biased to 
the off state. At the same time, its values are such 
that TR4 can still be turned hard on when the out- 
put of IC1 swings positive. 

C9 is the output d.c. blocking capacitor. R12 and 
C8 form a Zobel network which contributes to the 
stability of the circuit. 

TR1 is a common emitter input transistor which 
is directly coupled to the common emitter driver 
transistor, TR2. There is virtually 100% d.c. 
negative feedback applied to the overall amplifier 
through R6, with R2 and R3 biasing the input (and 
consequently the output) to about half the supply 
voltage. R1 and C2 are smoothing components 
which prevent hum and noise from the supply be- 
ing applied to the amplifier input by way of R2 and 
R3. C4 provides d.c. blocking at the input, and C3 
is an r.f. filter capacitor which aids stability. So 
also does C6, which rolls off the very high frequen- 
cy response of TR2. 

R8 is the main collector load for TR2, whilst pre- 
set potentiometer R9 is adjusted to provide the 
desired quiescent bias stage. C7 and 
R7 are bootstrapping components and they allow 
the upper end of R8 to go positive of the positive 
supply rail during positive output voltage excur- 
sions. This bootstrapping is essential because, if the 
positive voltage at TR3 gate were limited to the 
positive supply rail voltage, the minimum drain -to - 
source voltage across TR3 would be as high as 8 to 
10 Volts. The bootstrapping allows a comfortably 
high positive output voltage to be available at TR3 
source. 

Since C5 has a low reactance at audio frequen- 
cies, the a.f. feedback components consists of R6 

Resistors 
(All fixed values + watt 5%) 

R1 18k cl 

R2 100k 
R3 100k 0 
R4 680 S! 

R5 56 0 
R6 11 n 
R7 6800 
R8 6.8k o 
R9 2.2k 0 pre-set potentiometer, 0.1 watt 

horizontal. 
R10 4.7kû 
R11 5.6k Si 

R12 2.2 o 

Capacitors 
Cl 100uF electrolytic, 40V Wkg. 
C2 100JF electrolytic, 40V Wkg. 
C3 180pF ceramic plate 
C4 0.47jF type C280 
C5 150AF electrolytic, 25V Wkg. (see text) 
C6 10pF polystyrene or ceramic plate 
C7 100uF electrolytic, 25V Wkg. 
C8 0.1JF type C280 
C9 1,000/F electrolytic, 25V Wkg. 

Semiconductors 
TR1 BC179 
TR2 BC107 
TR3 VN66AF 
TR4 VN66AF 
IC1 741 in 8 -pin d.i.l. 

Miscellaneous 
Printed circuit board 
Heatsink (see text) 
Wire, solder, etc. 

and R5. The a.c. voltage gain of the amplifier is ap- 
proximately equal to R6 divided by R5, or about 18 
times with the specified values for these com- 
ponents. 

With a 30 volt supply the amplifier will give an 
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c, 
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4112"- 

Fig. 3. Component and copper sides of the printed circuit board. This is reproduced Adlsíze 

output of approximately 10 watts r.m.s. into an ti sz 

loudspeaker, and about 500mV r.m.s. is needed at 
the input to fully drive the circuit. The gain can be 
proportionally increased or decreased by reducing 
or raising (respectively) the value of R5, but this 
value should not be greatly altered from the 
specified figure. Large alterations could result in 
either instability or a loss of output quality. 

The signal-to-noise ratio of the prototype is 
slightly better than -80dB (unweighted, with input 
10(1 

open -circuit). The distortion performance is 
roughly comparable to simple Class B bipolar 
designs with a t.h.d. level of 0.1% or less at most 
output powers, although it is slightly higher just 
below the onset of clipping. Of course, as clipping 
commences the distortion level increases very 
rapidly. 

The VMOS transistors specified for TR3 and 
TR4 are available from Maplin Electronic 
Supplies. 
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A.C. 

mains 

L - 
N--41y 

On -Off 

20V 
I N 5401 

Fig. 4. The amplifier can be supplied by a sim- 
ple unstabilized power supply, having the cir- 
cuit shown here, with a slight loss of r.m.s. out- 

put power 

CONSTRUCTION 
A suitable printed circuit board design for the 

amplifier is shown full size in Fig. 3, which il- 
lustrates both the component layout and the copper 
pattern. 

TR3 and TR4 require a substantial amount of 
heatsinking, which can be provided by a large com- 
mercially made heatsink. The heat -tabs of the 
transistors are internally connected to the drain 
terminals, and so an insulating set or sets will be 
required if the transistors share a common heat - 
sink. The heatsinks visible in the photographs of 
the amplifier are type FL57M, available from 
Maplin Electronic Supplies. These are just ade- 
quate with ordinary speech and music signals, but 
they allow the output transistors to become rather 
hot when running the amplifier at full power with a 
sine wave input. 

The input leads can be unscreened if they are 
short and there is no risk of hum pick-up. Most 
constructors will prefer screened cable here, and 
the braiding should, of course, connect to the 
copper area which is common with the negative 
supply rail, and the centre conductor to C4. If the 
board is mounted in a metal case, the case should 
be connected to the negative rail. 

The capacitor employed in the prototype for C5 
was a "single -ended" type with both lead -outs 
appearing at one end. A normal capacitor with 
lead -outs at both ends may be employed instead, if 
desired, with the negative end nearer the board and 
the positive lead -out taken down the side of the 
component. 

Before applying power to the completed 
amplifier, R9 should be set to insert minimum 
resistance into circuit. This is given when its slider 
is adjusted fully clockwise. A testmeter switched to 
a high current range (to avoid the risk of damage to 
the meter in case of a fault in the amplifier and also 
to allow for initial surge current when the elec- 
trolytic capacitors charge up) is inserted in the 
OCTOBER, 1979 

positive supply lead. When indications show that it 
is safe to do so the testmeter is switched to a range 
which allows a clear reading of 30mA, after which 
R9 slider is adjusted in an anti -clockwise direction 
until 30mA is indicated. The testmeter is removed 
and the amplifier is then ready for use. 

POWER SUPPLY 
Ideally, the amplifier should be powered by a 

stabilized supply offering 30 volts at a mean 
current of at least 600mA, or 1.2 amps if two 
amplifiers are used in a stereo system. A non - 
stabilized supply can be used provided that it gives 
an output voltage of no more than about 32 to 33 
volts under quiescent conditions. 

The circuit of a suitable non -stabilized supply is 
shown in Fig. 4. The transformer secondary should 
be rated at 1 amp or more and the two diodes 
provide full -wave rectification. The large -valve 
reservoir capacitor gives a considerable degree of 
smoothing and there is a reasonably low ripple con- 
tent on the output. A suitable mains transformer 
having two 20 volt 1 amp secondaries is listed in the 
Maplin Electronic Supplies catalogue. - 

Since a mains transformer usually offers slightly 
more than its nominal secondary voltage under low 
current conditions, the power supply quiescent out- 
put voltage will be slightly in excess of 30 volts, this 
dropping by several volts when the amplifier is ful- 
ly driven by a sine wave signal. This will cause the 
amplifier to deliver a little less than 10 watts r.m.s. 
with a sine wave input, although with a normal 
music signal the output power will not be 
significantly different to that obtained when using 
a 30 volt stabilized supply. 

The same power supply may be used for two 
amplifiers in a stereo system but the mains 
transformer secondary should then be rated at 2 
amps or more. 
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OUBL 
ECCER 

FINAL ARTICLE IN 
SERIES FEATURING 
S-DeCs 

No. 10 
By Ian Sinclair 

ANSWER WINKER 
Automatic light transponder 

The rather unusual circuit described in this last 
article in the "Double Deccer" series can be used 
simply as a piece of fun, but it has serious 
applications because the circuit is a simple type of 
transponder -a circuit that replies to a signal. In 
our circuit a light beam from a torch will, when it 
strikes the photocell, cause the circuit to be 
triggered and after a short time delay the lamp in 
the circuit flashes back an acknowledgement. This 
simple circuit shows the basic principles of 
transponder action, which was first extensively 
used in World War II for I.F.F. (Identification, 
Friend or Foe). With this system a transmitter on a 
British aircraft sent out a signal which would 
trigger a transponder on any other British aircraft. 
The transponder would then send out a coded 
signal on another frequency, and reception of the 
correct signal would cause the "friend" signal to 
light on the equipment. No reply would cause the 
"foe" warning to be flashed. 

DEC I 

TRI -TR7 2N697or 2N2219 or BFY5O 

DI íN914 or IN4148 

PHOTOCELL 
The circuit consists of a photocell and amplifier, 

a delay monostable, a signal monostable and a 
lamp -driver stage. The photocell is the familiar 
ORP12 light dependent resistor, which is connected 
in series with a 10k o variable resistor, VR1, acting 
as the sensitivity control. When the photocell is in 
darkness its resistance is high, so that TR1 is 
switched on and bottomed. Resistor R1 ensures 
that excessive current doesn't flow in VR1 or TR1 
if the potentiometer is incorrectly adjusted. In 
darkness, therefore, the collector voltage of TR1 is 
very low and, since TR1 collector is directly con- 
nected to TR2 base, TR2 will be cut off. Its collec- 
tor voltage is then high and is at the potential of the 
positive supply rail. When a beam of light strikes 
the photocell its resistance decreases, causing TR1 
to cut off and its collector voltage to rise. This turns 
on TR2, causing a rapid drop in the voltage at TR2 
collector. 

2 

R9 

TR5 

36 

4 35 

390 

440 

II23 46 24 4g 
19 TR7 

12 

DEC 2 

2N697 2N2219 BFY5O 
Lead -outs 

40 +6V 

53 

Fly. 1. Full circuit of the answer winker. This transponds by lighting up PL 1 a short time after 
LDR1 has been interrogated by a light beam 
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Looking now at the next stage, TR3 and TR4 are 
connected in a simple monostable circuit. The 
collector of TR3 is directly coupled through R7 to 
the base of TR4, so that in the absence of any 
signals through diode D1, current flows through R5 
and R7 into the base of TR4, keeping this transistor 
turned fully on. The collector of TR4 couples via 
C2 to the base of TR3. This base is normally held 
at the potential of the negative rail by R6, causing 
TR3 to be cut off. In consequence, TR3 collector is 
at a high voltage, keeping TR4 turned on. 

A negative pulse fed into this part of the circuit 
from the collector of TR2 via Cl and D1 will turn 
off TR4, so that its collector voltage rises and takes 
TR3 base positive by way of C2, turning TR2 on. 
TR3 collector voltage becomes very low, keeping 
TR4 cut off. If TR2 collector should now happen to. 
go positive it will have no effect on TR4 because D1 
will then be reverse biased. 

C2 charges through R8, the base -emitter junc- 
tion of TR3 and R6, and when it has become suf- 
ficiently charged the base voltage of TR3 will fall 
sufficiently for this transistor to cut off again. Its 
collector voltage rises, allowing TR4 to turn on 
again, whereupon the charged C2 ensures that TR3 
is completely cut off. The positive feedback which 
is present in all these switching circuits, histable or 
astable, causes this changeover to be very rapid. 
The output of the circuit is therefore a negative - 
going pulse edge at the collector of TR4. The time 
preceding the pulse is mainly determined by the 
values of C2 and R8, and is only slightly affected 
by the value of R6. After the production of the 
negative -going pulse, C2 discharges via the fully 
turned -on TR4 and R6. 

SECOND MONOSTABLE 
The second monostable stage consisting of TR5 

and TR6 is identical, with TR6 being the transistor 
which is normally turned on. A positive -going pulse 
edge from TR4 collector has no effect on TR6 
because it merely increases its base current due to 
the consequent charging current through C3. But a 
negative -going pulse, which appears at the end of 
the delay period given by TR3 and TR4, will cut off 
TR6. This causes the second monostable to switch 
over so that the collector voltage of TR6 goes high 
for a time mainly dependent on the values of C4 

37 

IN 4001 

. 42 

39 

i 

44 

Relay coil 

Fig. 2. A relay coil can be connected in place of 
PL 1. It may have an operating current of 12 to 
70mA and should energise reliably at 6 volts. 
Also required with the relay is a protective 
diode, which must be connected into circuit 

with correct polarity 

and R12. After this period TR6 conducts again, 
and its collector voltage remains low until the cir- 
cuit is triggered again. 

With TR6 collector voltage in its normal low 
state no current flows in R13, and TR7 is cut off. 
When TR6 cuts off, current flows through R12 and 
R13 into the base of TR7, turning on this transistor 
and causing the lamp to light. As in previous Dou- 
ble Deccer circuits a relay could also be operated if 
a different type of response were wanted. The relay 
coil and protective diode are connected into the cir- 
cuit as shown in Fig. 2. 

The overall action of the complete circuit is, 
therefore, that a beam of light on the photocell will 
not produce an immediate effect but, after a short 
time, will cause the lamp to light. The lamp 
remains lit for a further short time and then ex- 
tinguishes. It remains unlit until the photocell is 
again illuminated, after having been in darkness 
sufficiently long for the circuit to reset. 

CONSTRUCTION 
Join the two S-DeCs together to form one long 

DeC, and insert all the wire links. Capacitor C3, 
which bridges the two DeCs, should also be in- 
serted at this stage. The front panel of one DeC can 
be used to take the lampholder and VR1, and these 
should be connected into the DeCs using single - 
core wire. The photocell LDR1 can be plugged 
directly into the S-DeC, with short extension leads 

COMPONENTS 

Resistors 
(All fixed values 4 watt 5%) 

R1 4.7k ci 
R2 4.7k a 
R3 4.7k a 
R4 150k sl 
R5 1.8k i2 

R6 56k a 
R7 56k a 
R8 1.8k a 
R9 1.8k a 
R10 56k s 
R11 56k a 
R12 1.8k a 
R13 4.7ka 

VR1 10k u potentiometer, linear 

Capacitors 
Cl 0.1µF polyester 
C2 470 or 500µF electrolytic, 10V. Wkg. 
C3 0.luF polyester 
C4 470 or 500µF electrolytic, 10V. Wkg. 

Semiconductors 
TR1-TR7 2N697 or 2N2219 or BFY50 
D1 1N914 or 1N4148 

Photocell 
LDR1 ORP12 

Lamp 
PL1 6V 60mA, m.e.s. 

Miscellaneous 
2 -off S-DeC 
6V battery 
Lamp holder, m.e.s. 
Control knob 

OCTOBER, 1979 103 



soldered on as necessary. Remember that stranded 
wire must not be inserted into the holes in the S- 
1)eCs unless it has been tightly twisted and 
soldered to prevent it tangling. 

The remaining capacitors and the diode D1 can 
now be plugged into place. The diode and 
capacitors C2 and C4 are all polarised components 
which must be connected the correct way round. 
The seven transistors can now be plugged into their 
positions, remembering that the monostables are 
constructed with the "mirror -image" type of layout 
in which the emitter leads are inserted in a centre 
line of the DeC. The resistors can now be added, 
and the answer winker is ready to transpond. 

TESTING 
Adjust VR1 so thät it inserts maximum 

resistance into circuit and take the unit into a 
dimly -lit room with its light switched off. Connect 
the battery. 'There sh( ild be no response. Now 
shine a torch on the photocell or turn the main 
room light on and off briefly. After a short delay, 
PL1 should light and stay illuminated for a short 
time. If there is no response, as may happen if the 
torch light is not bright enough or the light is some 
distance from the photocell, then VR1 can be ad- 
justed until the unit triggers on the desired signal. 
If the room lighting is not particularly dim, VR1 
will have to be adjusted to a level where only the 
torch beam will trigger the circuit. Avoid adjusting 
VR1 so that it inserts very low values of resistance 
into circuit if the photocell should happen to be 
very brightly illuminated, say by direct sunlight. 

CALCULATOR 
TOPIC By Recorder 

Swindling a computer appears at 
first sight to be an awesome task, 
but it seems that there are quite a 

few nefarious characters who profit 
more than adequately from 
hoodwinking these poor old 
machines. As if they haven't got 
enough to do as it is, sorting out all 
the problems with which they are 
presented and having nothing better 
than simple binary to carry out their 
tasks. 

In America (where else?) one 
gentleman opened a bank account, 
then proceeded to take away with 
him a wad of paying -in slips which 
were left out for the convenience of 
the bank's customers. The next part 
of the story becomes a little vague, 
so far as the more precisely -minded 
amongst us are concerned, because 
the procedure adopted is described 
by non -technical newsmen. At any 
event, the trickster is reported as 
having managed to impress on the 
paying -in slips the magnetic coding 
corresponding to his own account 
number. He then returned the 
paying -in slips and left them lying 
around in the bank. The slips were 
next picked up by unsuspecting 
hank clients who entered on them 
the details of the amounts they 
were; depositing. But when the 
paying -in slips were fed into the 
computer all the deposits were 
routed into the account of the 
swindler. 

After a sizeable sum had been 
credited in this manner he simply 
withdrew a hundred thousand 
dollars and quietly disappeared back 
into the woodwork. 

Many of us do not have access, 

either legally or illegally, to full-sized 
computers, but a number of us are 
now playing around with 
microprocessors, and we nearly all 
are the proud possessors of pocket 
calculators. 

Is it possible for two different 
models of calculator to give 
different answers to the same 
problem? It quite definitely is, as 
I've proved to my own satisfaction 
with a very respectable calculator 
and another calculator which falls 
into the bargain basement category. 
The first calculator is the Texas 
Instruments Programmable TI -57 
(which I acquired after Ian Sinclair 's 
"Tune -In To Programs" series 
started in this journal) and the se- 
cond is a much simpler calculator 
which was on offer at a stationer's 
for £6.50. That calculator was quite 
a bargain too, as it happened, since 
the price included a "mains adap- 
tor" comprising a mains transformer 
and rectifier for charging the 
calculator battery. The inexpensive 
calculator adds, subtracts, mul- 
tiplies and divides perfectly and, for 
me, has the great advantage of 
possessing a square root facility. I 

shudder to think of the hours I have 
wasted in the past working out 
square roots, either the long way or 
with logs, when sorting out reso- 
nant frequencies and things like 
that. 

If I present the simple problem 
"2 plus 3 times 4 equals" to the 
Texas calculator it at once tells me 
that the answer is 14. And if I present 
the same problem to the £6.50 job 
it just as quickly flashes up an 
answer of 20! Which calculator is 
wrong? 

It is the second calculator which 
is giving the wrong answer. Not, I 

must hasten to add, because it is 
producing a numerical error but 
simply because it does not possess 
the logic to deal with mixed ad- 
ditions and multiplications. 

When you are confronted with a 

problem containing additions, sub- 
tractions, multiplications and 
divisions, the multiplications and 
divisions must be completed first 
before tackling the additions and 
subtractions. So, with the problem 
"2 plus 3 times 4 equals" the cor- 
rect sequence is to multiply 3 by 4, 
to give 12, and then add the 2, 
resulting in an answer of 14. The 
powerful TI -57 has what is describ- 
ed by Texas as "AOS" (which 
stands for Algebraic Operating 
System) and the AOS circuits sort 
out all the multiplications and 
divisions before even starting on the 
additions and subtractions. 

Not so with the low cost 
calculator. This inexpensive 
machine merely does the last thing 
it has been told to do. When 
presented with "2 plus 3" its little 
brain chugs away and produced the 
answer, 5. If it is next told "times 4 
equals", it says to itself: "Well, I've 
got 5 stored away in my little 
memory, so if the Master wants this 
multiplied by 4 I'll do just that for 
hirn. No problem." And, obligingly, it 
displays the number 20. 

All this shows that you have to 
take a little care when working out 
problems with the more inexpensive 
type of calculator. If it can't sort out 
the heirarchy of multiplications, 
divisions, additions and subtrac- 
tions, then you have to do the sor- 
ting out for it by getting the mul- 
tiplications and divisions out of the 
way first If you present our little 
problem in the form "3 times 4 plus 
2", even the most elementary elec- 
tronic. calculator should give you the 
corre:t solution of 14. 
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THE "DORIC" 

9 WAVEBAND 
Part 3 

By Sir Douglas Hall, Bt., K.C.M.G. PORTABLE 
Initial steps in constructing the a.m.-f.m. 

tuner. 
Next follows the medium, long and v.h.f. tuner 

part of the complete "Doric" receiver. This tuner 
may be employed as a receiver on its own, feeding a 
pair of standard 8 stereo headphones, or it can be 
coupled to the amplifier and short wave receiver 
assembly to produce a comprehensive receiver 
covering the short wave bands, medium and long 
waves, and v.h.f. band II. 

R9 

C17 

CI9 

R7 

Telescopic 
aerial 

C24 
TR7 

2N3663 

VR8 

R18 

RI2 

CIRCUIT DIAGRAM 
The circuit of the tuner is shown in Fig. 7, and in 

this TR7 and TR8 form the reflexed v.h.f. section, 
and TR5 and TR6 the reflexed medium and long 
wave section. Both sections use a common emitter 
follower to couple their outputs to the stereo phones 
or to the amplifier and short wave receiver 

R13 R1 

C22 TR6 

BCI69C 
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R17 
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VC â L6 

C25 C27 
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C29 

S5b 
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2N3663 
Lead -outs 

100 o) 
bce 

2N4289 
Lead -outs 
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BCI69C 
Lead -outs 

S5c 
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R19 VR10 

1C3o oC31 

1 
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2N4289 

C 32 

+o11---- 

DIO 

R22 

C34 

C33 

+9V 
B3 

Top of 
jack 

Bottom of 
jack 

-9V 

Fig. 7. The circuit of the v.h.f. and medium and long wave tuner. Potentiometers VR7 and 
VR 10 are ganged 
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COMPONENTS 

Resistors 
(All fixed values ; watt 10%) 

R9 10k n R16 3.9kû 
R10 22 fi R17 1k a 
R11 6.8kû R18 18kt: 
R12 15kû R19 1.2k n 
R13 39k n R20 27k n 
R14 47kû R21 1.5kû 
R15 220 û R22 3.91m 

VR7, VR10 4.7k +4.7kû dual potentiometer, 
linear, type JP20 (Electrovalue) 
VR8 22kit pre-set potentiometer, 0.25 or 0.3 
watt, horizontal 
VR9 220k re pre-set potentiometer, 0.25 or 0.3 
watt, horizontal 

Inductors 
L3, L4 see text 
L5 2.5mH r.f. choke (Repanco) 
L6 see text 

Semiconductors 
TR5 2N3663 (Electrovalue) 
TR6 BC169C 
TR7 2N3663 
TR8 2N3663 
TR9 2N4289 
D7 °A10 
D8 0A90 or 0A91 
D9 BZY88C6V2 
D10 1S44 

Switch 
S5 3 -pole 4 -way rotary, miniature 

Socket 
Stereo jack socket (see text) 

Capacitors 
Ç17 1,000pF silvered mica or ceramic 
C18 47pF silvered mica or ceramic 
C19 680pF silvered mica or ceramic 
C20 0.0112F polyester 
C21 221LF electrolytic, 3V. Wkg. 
C22 1,000pF silvered mica or ceramic 
C23 1,000pF silvered mica or ceramic 
C24 100pF silvered mica or ceramic 
C25 1,000pF silvered mica or ceramic 
C26 2.2pF silvered mica or ceramic 
C27 1,000pF silvered mica or ceramic 
C28 1,000pF silvered mica or ceramic 
C29 1001LF electrolytic, 10 V. Wkg. 
C30 6.8pF silvered mica or ceramic 
C31 220µF electrolytic, 3 V. Wkg. 
C32 1001/F electrolytic, 10 V. Wkg. 
C33 1,000pF silvered mica or ceramic 
C34 220µF electrolytic, 10 V. Wkg. 
VC2 20pF mica trimmer 
VC3 15pF variable, type C804 (Jackson) 

Aerial 
Telescopic aerial type TA10 (Eagle-Electrovalue) 

Miscellaneous 
28 -way tagstrip (see text) 
6:1 ball drive type 4511/F (Jackson) 
3 control knobs 
Ferrite rod (see text) 
9 -volt battery type PP3 
Battery connector 
Nylon cord 
Aerial brackets and clips (see text) 
Materials for case and "chassis" assembly 

assembly. In the latter case the output signal from 
the present receiver is linked to the amplifier via 
the a.f. transformer in the short wave receiver. 

Dealing with the v.h.f. section first, the signal 
from a telescopic aerial passes through C24 to the 
emitter of TR7, which functions as a common base 
amplifier at r.f. with the output across R17. The 
signal then passes via C26 to TR8, operating as a 
common collector amplifier, with detection being 
given by D8. The detected signal is then amplified 
once more by TR8 in the common base mode and 
applied to TR7 base. C30 acts as a capacitance tap 
into the tuned circuit consisting of L6 and VC3, 
and it causes TR8 to oscillate gently at signal fre- 
quency and thus allow synchronous f.m. detection 
to take place. Direct current flows through D8, 
both from the emitter of TR8 and from the slider of 
VR10. VR10 is set to reduce the impedance of D8 
to a point where a correct state of oscillation is 
maintained. D10 maintains a stabilized voltage 
across VR10, and in company with D9 provides a 
stabilized voltage for all the other reflexed tran- 
sistors. Pre-set potentiometer VR9 is adjusted to 
bring TR8 to the required operating conditions for 
correct oscillation. 

The detected and amplified a.f. signal at TR7 
base is further amplified by TR7 as a common 
emitter device with some negative feedback given 
by R15. The signal finally passes to TR9, which is 
the emitter follower common to both the a.m. and 
f.m. tuner sections. TR9 has a low output im- 
pedance, and its output is coupled to the upper con - 
1(16 

tact of the stereo jack socket. 
The latter is an insulated *in. type with three 

break contacts, such as the Electrovalue type 
S3BBB. This type of socket has the normal 
aperture at the bush mounting end, but there is 
also a +in. aperture at the other end. The receiver is 
arranged so that, if the jack plug of a pair of stereo 
headphones is inserted at the correct end of the 
socket, it only makes contact at the top 2 con- 
tacts, as illustrated in Fig. 7. The two stereo 
earphones are then connected in series to the out- 
put of the tuner. Since the plug does not reach the 
bottom contact, the 9 volt positive supply is not in- 
terrupted and the receiver is switched on and off in 
the normal way by S5(c). When the stereo plug 
from the "Doric" amplifier is passed through the 
top of the amplifier case into the bottom of the jack 
socket, it connects to all three contacts and allows 
the receiver output to be coupled into the amplifier 
input via the transformer in the short wave receiver 
section, and also enables the on -off switch in the 
amplifier to control the a.m.-f.m. tuner by way of 
the lower two contacts. The jack plug must be 
securely pushed home, and the thickness of the 
a.m.-f.m. receiver base gives the right clearance 
here. The a.m.-f.m. receiver must be turned off at 
its own switch when the short wave receiver is turn- 
ed on, and vice versa. 

The medium and long wave section is given by 
the circuitry around TR5 and TR6. The signal is 
picked up by L3, which has its inductance varied 
by a moving ferrite rod. The tuning capacitance is 
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provided by C18 on medium waves and by C18 and 
C19 in parallel on long waves. TR5 and TR6 forma 
"super alpha" pair and detection takes place at D7. 
This is a low impedance diode whose impedance is 
made even lower by the direct current flowing 
through it via R13. TR6 gives a.f. amplification in 
the common base mode, the a.f. signal at its collec- 
tor passing through R9 and coil L3 to the base of 
TR5, which gives further amplification as a com- 
mon emitter device. Positive feedback for reaction 
is given by L4, and is controlled by VR7. This 
potentiometer is ganged with the v.h.f. feedback 

%lG , 
.. .. 

oiooiaoi _ ., ,dr/ 

control, VR10. The a.f. signal is finally passed to 
the emitter follower, TR9. VR8 is adjusted to main- 
tain a constant setting in VR7 between about 250 
and 500 metres on the medium wave band. A cons- 
tant setting below 250 metres is achieved by adjust- 
ment of the trimmer VC2. 

DATA PROCESSING UNDERSTAND DATA 
PROCESSING 

NEW FOURTH EDITION 
DATA PROCESSING, by Oliver & Chapman, is now in 
its Fourth Edition 

200 pages 94" x 6â" 

PUBLISHED BY D. P. PUBLICATIONS 

The primary aim of this outstanding manual is to provide a simplified approach to 
the understanding of data processing (previous knowledge of the subject is not 
necessary). 

The 40 chapters and appendices cover the following topics: Introduction to 
Data Processing; Organisation and Methods; Conventional Methods; Introduction 
to EDP and Computers; Hardware; Computer Files; Data Collection and Control; 
Programming and Software; Flowcharts and Decision Tables; Systems Analysis; 
Applications; Management of EDP, etc. 

A Manual for Business and Accountancy Students 

Available from: DATA PUBLICATIONS LTD., 
57 MAIDA VALE, LONDON W9 1SN. 

PRICE £2.75 
P. & P. 35p 
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CONSTRUCTION 
Construction commences by cutting out the 

items in Figs. 8 (a), (b), (c), (d), (f), (g), (h) and (j). 
Two 4BA bolts on either side of the ;in. hole in Fig. 
8(a) take countersunk 4BA bolts which hold the 
stereo jack socket in place with the aid of the item 
of Fig. 8(j), as shown in Fig. 8(k). The two 4BA 
clear holes in Fig. 8(j) match the corresponding 
holes in Fig. 8(a). Two further 4BA clear holes (C 
and D) are intended for the telescopic aerial 
holding assembly in Fig. 8 (1) and the aerial swivel 
assembly in Fig. 8(m). The two remaining 4BA 
clear holes in Fig. 8(a) are marked out later 
with the aid of an item which is not yet prepared. 
Also required in Fig. 8(a), but not shown in the 
diagram, is a 2 in. hole for the short wave telescopic 
aerial. 

The lower edge of Fig. 8(a) corresponds with the 
front edge of the receiver when it is fitted on top of 
the amplifier and speaker section. Position the 
item of Fig. 8(a) on top of the amplifier case with 
the front of the )in. "feet" flush with the amplifier 
front and the sides flush with the amplifier sides. 
Mark out the centre of the ;in. hole on the lid of the 
amplifier case, remove the item of Fig. 8(a), then 
drill a hole in the amplifier case lid ein. in 
diameter. This accepts the body of the amplifier 
stereo plug, which passes up into the bottom of the 
stereo socket. 

35/8" 

ti 
ii 

1/2" 
A .. 

6BA 
clear C 

13/4' 11/2" 

j `-- 

3/8" 

I/9" 

41/4" 

4BA clear 

Place the item of Fig. 8(a) on the amplifier case 
lid once more and use it to mark out the centres of 
the two 6BA clear holes on the case lid. Drill these 
two holes 6BA clear in the lid. The holes will later 
take 6BA bolts which pass through the lid and the 
item of Fig. 8(a), with 6BA terminal nuts on the 
top, thereby securing the a.m.-f.m. tuner to the 
case when construction of the tuner has been com- 
pleted. Finally, with the aid of the amplifier case 
and the short wave receiver section, locate and 
mark out the centre of the tin. hole required in Fig. 
8(a) to allow the passage of the short wave 
telescopic aerial. Drill out this hole in the Fig. 8(a) 
item. 

The pieces of Fig. 8(b), (c) and (d) are screwed 
together to provide the mounting for VC3 and its 
epicyclic tuning drive which is shown in Fig._8(e). 
The +in. rebate in Fig. 8(c) allows room for the 
body of the drive. The item of Fig. 8(c) is held 
against the item of Fig. 8(a) by the 1ein. counter- 
sunk 4BA bolt of the telescopic aerial holding 
assembly. See Fig. 8(1). 

The items of Figs. 8(f), (g) and (h) are screwed 
together in a similar manner to produce the 
assembly of Fig. 8(i). Note that the assembly leaves 
room for the PP3 battery, as indicated. The Lein. 
countersunk 4BA bolt for the telescopic aerial 
swivel assembly, shown in Fig. 8(m), passes 
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11/4"-. (a) 

1/8.. 

S.R.B.P. 

-.- 5/8" 

4BA bolt securing drive lug 

(b) (c) 
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48A clear 

D 

13/4" 
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3/g" II/2" N 3/8"dia 

1/4"plywood 1/8"S. R.B.P 
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Fig. 8(a). Baseplate of the tuner. This is secured to the top of the amplifier case by screws pass- 
ing through the two 68A clear holes, with nuts on the top 

(b) (c) (d) (e). Mounting assembly for VC3 and its epicyclic tuning drive 
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through the items of Figs. 8(g) and (a) as il- 
lustrated. 

The s.r.b.p. piece of Fig. 8(j) has the outside 
dimensions shown. The central hole takes the 
mounting bush of the stereo jack socket. The two 
remaining holes are 4BA clear and match up with 
the corresponding 4BA clear holes in Fig. 8(a). 
When fitting the socket to Fig. 8(a), pass a plug 
through the +in. hole into the socket to ensure that 
the socket is located correctly. The assembly is il- 
lustrated in Fig. 8(k). 

The clips and angle brackets in the assemblies of 
Figs. 8(1) and (m) were Lektrokit type LK2721 and 
LK2311 in the prototype, but Lektrokit parts are 
difficult to obtain on the home constructor market 
at the time being. The clips are sin. types whilst the 
brackets have dimensions of 4in. by gin. by lin. 
The brackets may be home-made from thin metal 
strip and suitable Terry clips or similar may be ob- 
tained from hardware stores. The base of the 
telescopic aerial fits into the clip of Fig. 8(m), the 
nuts here being tightened such that the aerial can 
be swivelled in any direction. When not in use, the 
aerial is fitted into the clamp of Fig. 8(1) and may 
then be used as a carrying handle. 

COILS 
The coils are made next, starting with L6. Cut a 

length, 1sin. long, from the outer case of a "Bic" 
ball-point pen. Drill two 1 / 16in. holes in it, each 
3/16ín. from an end. Wind on 6 turns of bare tinn- 
ed copper wire, the turns being equally spaced, and 
pass the ends of the coil through the 1116m, holes 
to anchor them. See Fig. 9(d). The wire should be 
approximately 22 s.w.g., and normal wiring -up 
wire stripped of its insulation will do nicely. Ignore 
the two half -turns given by the wire passing 
through the two end holes. 

L3 and L4 require a 3in. ferrite rod of lin. 
diameter, and this is obtained by cutting down a 4 
or 4+in. orange grade ferrite rod obtained from 
Amatronix. Details of cutting down the rod were 
given in Part 1 of this series. The two windings are 
made up in a similar manner to the coil which was 
used for the short wave receiver, also described in 
Part 1. Make a tube of Fablon by cutting out a 
piece 4 by 3gin., and remove the backing paper 
over a strip +in. wide along one 3+in. side. The 
Fablon is wrapped around the ferrite rod so that 
the exposed adhesive comes on last and secures the 
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13/8"csk 4BA bolts 1/4"-4BA bolt 

(k) 

(j) 

Stereo 
socket 

- I 
5/8'1 

e 
3/8"dia 

1/4'dia 

Hole C 

(I) 

(a) 

33/8' 

7e* 

Spring washer 

13/4"csk 
4BA bolt 

PP3 battery 

(i) 

Washer 

Clip 

Hole D 

(m) 

Fig. 8(f) (g) (h) (i). A similar form of mounting assembly is employed for the dual potentiometer 
VR7/VR 10 and S5 

(j). Mounting item for the stereo jack socket 

(k) . The socket is secured to the baseplate as shown here 

(l). Telescopic aerial clip assembly 

(m1. The swivelling clip, into which the base of the telescopic aerial is fitted 

- Washer 

Spring washer 

(g) 

(a) 
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3is" 
1/44plywood 

i-+.1",... 

3/16' 1/44L 4BA clear (hole B) 

6' 

27/8" 

2" 5/8 

I 

I 

I 
Cut-out 

1/4" 
1/2 

(a) 

Plastic clamp 

Ferrite rod 3"x 
1/2,, 

6BA bolt 

11/2"csk 4BA bolt 

(c) 

4BA clear 
(hole A) 

Fig.9(a) 1/24_ 6BA bolt 

31/2" 

3/16"- f 

IIIIIIIIWIII IIII1IIIIII 

4BA clear 

3/16- 

(b) 

-3/164 

likeeee- 

1 

1 II 

(d) 

B 

11/2"csk 4 BA bolt 

__- Nylon cord 

Sleeving 

Li 

Hole B 

Coil 

Ferrite rod Fig. 8(0) 

(e) 

Ferrite rod 

(f) 

Hole A 

Tuning drive 

Nylon cord 

Fig. 9(a). Plywood item which is fitted above the medium and long wave coil and ferrite rod 
assembly 

(b). Details of the medium and long wave coil 

(c). The ferrite rod and its plastic clamp 

(d). The v.h.f. coil 

(e). View from the rear of the receiver illustrating the operation of the ferrite rod. Omitted, for 
clarity, is the rubber band which draws the rod into the coil 

(f). Top view, illustrating the nylon cord linkage to the epicyclic tuning device 

C D 
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The tuner, as assembled without the item of 
Fig. 9(a) 

Here, the Fig. 9(a) item has been fitted, as also 
has the telescopic aerial 

tube. The ferrite rod should be able to slide easily 
in the tube, hut without wobble. A 2in. length of 
tin. wood dowelling is inserted at one end of the 
tube, having had a turn or two of Sellotape 
wrapped around it to make a snug fit. A 4BA clear 
hole is drilled through the tube and dowelling at the 
centre of the latter. Insert the rod and wind on L3 
and L4 as indicated in Fig. 9(b). L3 consists of 220 
turns of 34 s.w.g. enamelled wire, and L4 consists of 
15 turns of the same wire. Both coils are close - 
wound. 

Next cut out the item shown in Fig. 9(a). This 
will be fitted to Fig. 8(a) in the manner shown in 
Figs. 9(e) and (f). The view in Fig. 9(e) is from the 
rear of the receiver, and the nearer edge of Fig. 9(a) 
is directly above the nearer edge of Fig. 8(a). Use 
.ne item of Fig. 9(a) to mark out the remaining two 
4BA clear holes in Fig. 8(a). Fit two 12in. counter- 
sunk 4BA bolts to these holes and secure with nuts. 
Pass a piece of plastic sleeving over one of the bolts, 
as in Fig. 9(e), and add another nut. Pass a second 
nut over the other 4BA bolt, then the end of the coil 
tube and another 4BA nut. Put a rubber band over 
the bolt, keeping it clear of the other parts for the 
time being. 

Take up the item of Fig. 9(a), lightly countersink 
the two holes in it on the upper side, then pass it 
over the two bolts and fit two further nuts on top. 
Cut out a piece of pliable plastic, 1; by +in., and 
make two 6BA clear holes in it near its ends. Secure 
it around the end of the 3in. ferrite rod by passing a 

2in. 6BA bolt through the holes and fitting this with 
a 6BA nut, whereupon the plastic functions as a 
clamp. Tie a length of nylon cord to the plastic 
clamp and tighten this up on the ferrite rod. Insert 
the rod in the coil tube and stretch the rubber band 
over the 6BA bolt at the dowelling end of the tube 
and the 6BA plastic clamp screw. Tighten up all 
the nuts shown in Fig. 9(e) so that the assembly is 
as in the diagram. The ferrite rod is moved inside 
the tube by the nylon cord, which passes over the 
plastic sleeve and is then anchored to the epicyclic 
drive, as shown in Fig. 9(f). The grub screw in this 
drive is replaced by a standard size screw to enable 
the cord to be anchored to it. The end of the 6BA 
screw in the plastic clamp now slides inside the 2in. 
slot in the item of Fig. 9(a) and acts as a tuning 
posite plastic clamp now slides inside the 2in. slot 
in the item of Fig. 9(a) and acts as a tuning position 
indicator. Arrange matters such that the VC3 is ap- 
proximately at half -capacitance when this pointer 
is at the end of its travel. The rubber band ensures 
that the ferrite rod is drawn into the coil tube as the 
tuning control is turned anti -clockwise. 

The a.m.-f.m. receiver requires a 28 -way tagstrip 
and this is an RS Components "Miniature" 
tagstrip, with a length of 194mm, which is mounted 
flat onto the surface to which it is fitted. Notes on 
obtaining RS Components products were given at 
the end of Part 1 of this series. A suitable alter- 
native to the RS Components item is a 28 -way 
tagstrip with 0.25in. tag spacing which is available 
from Electrovalue. 
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LOG and LIN 

'N] MZ7In ô 0 

By D. Smith 

THOSE MYSTERIOUS POTENTIOMETER 
CLASSIFICIATIONS 

As anyone who has glanced through components 
lists in constuctional magazines or has scanned the 
goods offered in mail-order catalogues will be 
aware, potentiometers come mainly in two types, 
log and linear. The latter term is frequently ab- 
breviated to "lin". 

Why are there these two categories? If we look 
into the subject we will find that linear poten- 
tiometers are very easy to understand whilst the 
reasons for using log potentiometers are rather 
more complicated. However, it is not too difficult to 
obtain a basic understanding of the necessity for 
log potentiometers, and this we shall do in the pre- 
sent short article. 

'LINEAR POTS 
Linear potentiometers are components in which 

the percentage of track resistance tapped off by the 
slider varies directly with the rotation of the poten- 
tiometer spindle. If we draw a curve of resistance 
plotted against effective spindle rotation we get the 
straight line shown in Fig. 1. At 100% of spindle 
rotation the slider taps off all the track resistance, 
at 75% it taps off three-quarters, at 50% it taps off 
one-half, and at 25% it taps off one -quarter. 

Linear potentiometers are used in applications 
where it is acceptable for the resistance tapped off 
to vary directly with spindle rotation. There are 
very many of these applications, ranging from the 
zero -set potentiometer in a multimeter (where it is 
actually used as a variable resistor) to the 
brightness control in a monochrome television 
receiver (where the potentiometer varies the bias 
voltage applied to the grid of the cathode ray tube). 

Log potentiometers are more specialised com- 
ponents and are primarily intended for use as 
audio volume controls in radio receivers, television 
receivers and a.f. amplifiers. They function by hav- 
ing an audio signal applied across the track, the 
slider then tapping off a proportion of the signal 
which is passed to the following a.f. stage. 
112 

GEOMETRIC RESPONSE 

The human ear has an approximately geometric 
response to the intensity of sounds. If we double the 
intensity of a sound we may say that we perceive an 
increase in its volume level. 'l'o obtain a further 
perceived equal increase in volume we have to dou- 
ble the sound intensity once more. For a third ap- 
parently equal increase in volume, as heard by the 
ear, the sound intensity has to be doubled yet 
again. So, for three perceived equal increases in 
sound volume we have actually increased the sound 
intensity by 2, then 4 and then 8 times. 

Assuming that the sound intensity from the 
associated amplifier is equal to the resistance 
tapped off by a potentiometer employed as a 

100- 

80- 

60 - 
Resistance 
tapped off 

(°/o) 
40- 

20 

Lin. 

20 4b 6b db IOb 

Effective spindle rotation (°/o) 

Clockwise 

Fig. 1. Characteristic curve showing resistance 
tapped off plotted against effective spindle 

rotation for a linear potentiometer 
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Fig. 2(a). One of the numerous applications for 
a linear potentiometer is as the zero -set control 
in an ohmmeter (b). A linear potentiometer 
may function as the brightness control in a 
monochrome television receiver. The tube 
cathode will be held at a positive voltage by its 

signal input circuit 

Zero -set e 

(a) 

Test 
terminals 

Brightness 

I 
(b) 

volume control, the effect of using a linear poten- 
tiometer as a volume control is shown in Fig. 3. In 
this diagram the line representing percentage of 
effective spindle rotation is divided into "equal un- 
its of perceived volume change". One unit is from 
100% to 50%, the next is from 50% to 25%, the next 
from 25% to 12.5%, and so on until the units 
become too small and crowded to be conveniently 
drawn in the diagram. It will obviously be difficult 
to adjust the potentiometer satisfactorily at low 
volume levels. 

In 

Lin. 
E-- Out 

Equal units of perceived volume change 

N\N i 

20 40 
6b 

80 100 

Effective spindle rotation (%) 

Fig. 3. Assuming that sound intensity is equal 
to resistance tapped off, a linear potentiometer 
employed as a volume control gives the effect 

shown here 

LOG TRACK 
This is where the log potentiometer comes into 

use. Fig. 4 shows a typical curve for a log poten- 
tiometer and it will at once be seen how it func- 
tions. At the anti -clockwise end of the curve, the 
spindle has to be rotated by a large amount for only 
a small increase in the percentage of resistance 
tapped off. Indeed, the spindle has to be rotated to 
about 80% of its fully clockwise setting before the 
tapped off resistance reaches 50%. All the crowded 
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"equal unit" sections in Fig. 3 therefore become 
opened out, allowing the control of volume to be 
much smoother, particularly at the low volume end 
of the spindle rotation range. The term "log" arises 
because, roughly, the spindle rotation has a 
logarithmic relationship with the resistance tapped 
off. 

You won't blow any fuses by using a linear 
potentiometer as a volume control, and if you're ex- 
perimentally minded you might like to try it out in 
practice. You'll then find you get the effect shown 
in Fig. 3. 

Log potentiometers are employed in other 
applications where their tapered characteristic 
gives an apparent smoothness of control. They are, 

100 

80 

60 
Resistance 
tapped off 

(°/o) 
40 

20 

n 

Log 
out 

20 40 60 80 100 

Effective spindle rotation (°/o) 

Clockwise 

Fig. 4. Typical track characteristic for a log 
potentiometer 
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Fig. 5. An anti -log potentiometer has a 
characteristic which is the reverse of that for 

the log potentiometer 

100 

80 

60 
Resistance 
tapped off 

(%) 40 

20 

Anti -log 
4- 

20 4b 60 80 100 

Effective spindle rotation (°%o) 

Clockwise' 

for instance, quite often encountered in tone con- is the opposite of that shown in Fig. 4, and a typical 
trol circuits. There are, also, anti -log poten- example is given in Fig. 5. 

tiometers. These have a track characteristic which 

S -DEC ADAPTOR 
By 

A. M. Williams and K. R. Nash 

Home-made adaptor extends 
usefulness of S-DeC breadboard. 

The S-DeC is one of the most popular and inex- spacing is such that it will not accept d.i.l. in - 

pensive breadboards presently available. However, tegrated circuits. This short article describes a sim- 

it suffers from the disadvantage that its contact ple adaptor which plugs into an S-DeC and accepts 

The i.c. adaptor in use. It is 
fitted to the centre vertical 
rows of contact holes in the S- 
DeC and can accept 8 or 14 pin 

did. integrated circuits 

%//i// 
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2 3/4" 

Copper 
areas 

ll/8"- 

o 

03" r7 
ó 0 
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O o 
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o o 
O 0 

O To 
0.1" 

o 

o 

o 

o 

14 holes (pins) 

-14 holes 

( I.C. holder ) 

Fig. 1. The copper pattern and holes required in 
the printed circuit board employed for the 

adaptor 

standard 8 and 14 pin i.c.'s. 

CONSTRUCTION 
The adaptor is made up with a piece of printed 

circuit board, a 14 -way i.c. holder and 14 ordinary 
domestic pins. 

First, cut out the printed circuit board to the out- 
side dimensions shown in Fig. 1, which is reproduc- 
ed full size. Then, using standard printed circuit 
procedure, etch away the copper so that the 14 
copper areas shown in the diagram are left. Next, 
drill out 14 holes in the copper areas at the positions 
shown, the hole diameters being such that the pins 
are a fairly firm fit in them. Then drill out the 14 
holes in the centre of the board to take the leads of 
the 14 -way d.i.l. holder. 

Cut each pin so that its length is a little less than 

Pin head soldered 
to copper 

IC. holder 

Copper side of board 

7116" 

Fig. 2. Side view illustrating the method of 
assembly. In practice, the i.c. holder is fitted to 
the board after all the pin heads have been 

soldered to their copper areas 

Fig. 3. Final wiring of the i.c. holder leads to the 
pins. This wiring is carried out on the non - 

copper side of the board 

4 in. Place the board over an S-DeC, copper side up, 
and pass the pins through the board into the centre 
two rows of contact holes in the S-DeC. These are 
the vertical rows of holes from 5 to 35, and 36 to 66. 
Push each pin fully home, then solder its head to 
the copper area through which it passes. The 
soldering is shown in Fig. 2, and it causes each pin 
to be firmly held in position. 

Remove the board from the S-DeC and fit the i.c. 
holder to the holes drilled for it. Then, on the non - 
copper side of the board, wire up the holder leads to 
the pins as shown in Fig. 3. The two centre leads 
and pins are connected by bare wire, and the 
remainder by thin insulated wire. The solder joints 
at the pins are kept close to the surface of the 
board. The adaptor is then complete and ready for 
use. 
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"D'you know something, 
Smithy?" 

Smithy leaned back comfortably 
on his stool and turned his head to 
look at his assistant. 

"No," he replied. "What should I 

know?" 
"That, just for once," stated Dick, 

"I'm getting a bit fed up with con- 
tinual servicing." 

"Well, that's a surprise coming 
from you," commented Smithy. 
"Normally you're pestering me all 

day long with questions about 
nothing else except repairing radios 
and TV's." 

"Perhaps that's true," conceded 
Dick, "but we do now and again 
have a break from servicing. Like, 

for instance, when we make up 

electronic gadgets and things like 

that." 

ELECTRONIC DICE 
"Now, it's funny you should men- 

tion that," said Smithy, "because it 

so happens that I've very nearly 
completed the construction of 
another little design I dreamed up 

over the last week or so. It only 
needs a few more connections to be 

made to it, and I intended doing 
these this evening." 

He glanced at the Workshop 
clock. 

"There's twenty minutes of 
lunch -break left," he went on, "so I 

might as well complete my gadget 
now. If I haven't made any mistakes 
and it works first go, I'll be able to 
demonstrate it to you." 

He switched on his soldering 
iron, then reached into the cupboard 
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under his bench and drew out a few 
sheets of notepaper and a small 
Veroboard panel. He placed the 
panel on a clean part of his bench, 
and spread out the notepaper 
sheets in front of him. These bore 
circuit diagrams and tables which 
had obviously been drawn up by 
Smithy himself. 

Eagerly, Dick rose from his stool 
to examine the Veroboard panel. 
This was of 0.1 in. matrix and had 
mounted on it a capacitor, several 
resistors, a 14 -way d.i.l. integrated 
circuit holder, a 16 -way d.i.l. holder, 
together with seven light -emitting 
diodes near one corner of the board. 
These were arranged in a pattern 
having two vertical columns of three 
I.e.d.s with a single I.e.d. positioned 
centrally between them. Also con- 
nected to the board were two flexi- 
ble leads passing to a push-button 
and two further leads, one red and 
one black, which were terminated in 
crocodile clips. 

"This Veroboard," remarked 
Smithy, "is a 5 by 3; inch standard 
size, which takes all the parts just 
comfortably. Actually, the layout is 

of no importance at all, and any 
other means of assembling and wir- 
ing up the components will do 
equally well." 

"What does your gadget do?" 
"You'll see," promised Smithy. 

"Now, the only parts I've got left to 
wire in are four 1 kt2 resistors which 
act as current limiting resistors for 
the I.e.d.s. And I've got these all 
ready." 

Smithy put his hand in the cup- 
board once more and removed a 

small cardboard box. He opened this 
and took out a '. watt resistor, then 
glanced at a circuit diagram on one 
of the sheets of paper in front of 
him. He next held the resistor 
against the Veroboard, bent its two 
lead -outs through ninety degrees at 
the points dictated by the requisite 
holes in the board, then passed the 
wires through. Turning the board 
over, he soldered the lead -outs 
neatly to the copper strips through 
which they passed and then snipped 
off the excess wire. He proceeded to 
deal similarly with three further 
resistors, after which he examined 
the underside of the board carefully. 

"This looks all okay to me," he 
pronounced. "All the joints are nice 
and sound and there's nothing silly 
like blobs of solder bridging adja- 
cent strips. Right, now I'll plug in 
the integrated circuits." 

He took a 14 -pin i.c. from the 
cardboard box, removed the 
aluminium foil which short-circuited 
its pins together, and carefully in- 
serted it into the 14 -way d.i.l. 
holder. 

"A CMOS i.c.?" queried Dick. 
"A CMOS i.c.," confirmed 

Smithy. "Both the i.c.'s are CMOS 
types, which is the main reason why 
I used i.c. holders. There's no risk of 
damaging them if I fit them into 
holders when all the other wiring 
has been completed.' 

Quickly, Smithy removed the foil 
from a 16 -way i.c. and then plugged 
this into the remaining holder. He 
then reached over towards the back 
of his bench and picked up a PP9 
battery. He connected the crocodile 
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clip at the end of the black flexible 
lead to its negative terminal and 
held the other clip poised over the 
positive terminal. 

"Moment of truth now," he in- 
toned. "Keep your fingers crossed, 
Dick!" 

He connected the crocodile clip 
to the positive battery terminal. At 
once, all seven I.e.d.s lit up, glowing 
with a continual and pronounced 
flicker. Smithy gave a grunt of 
satisfaction. 

"Right," he said briskly. "You 
press the push-button, Dick." 

Dick picked up the button and 
pressed it. Three I.e.d.'s extinguish- 
ed immediately, and the four at the 
corners of the display lit steadily. 
Dick released the button, then 
pressed it again. This time, only the 
single I.e.d. in the centre of the dis- 
play remained lit. He released the 
button and pressed it yet again, to 
find that the two vertical rows of 
three I.e.d.'s stayed alight. 

'Why, of course," he exclaimed, 
as realisation suddenly struck him, 
"it's an electronic dice!" 

"That's right," grinned Smithy. 
"Every time you press the button 
the I.e.d.'s light up to form a num- 
ber from 1 to 6, following the dot 
pattern on an ordinary dice." 

"But," protested Dick, "you've 
got hardly any components at all on 
that Veroboard! Apart from the 
seven I.e.d.'s there are just the two 
i.c.'s, a capacitor and - let me see 
now - seven resistors only." 

"True," agreed Smithy. "That's 
why I'm rather proud of this little cir- 
cuit. It could be made up with only 
three resistors, as the four l.e.d. 
current limiting resistors I wired in 
just now aren't really essential. 
However, as you'll see soon, they 
are worthwhile including because 
they equalise the brightness of the 
I.e.d.'s. 

ORIGINAL IDEA 
"Did you dream this up all on 

your own?" 
"Not entirely," replied Smithy, 

disconnecting the positive crocodile 
clip from the PP9 battery. "This 
gadget is a development from 
several designs which were 
presented by an old colleague and 
friend of many years' standing, G. A. 
French." 

"G. A. French," repeated Dick 
thoughtfully. "Do you mean the 
'Suggested Circuits' geyser?" 

"Geyser?" Smithy was profound- 
ly shocked. "You mustn't refer to a 

person with the experience and 
ability of G. A. French as a geyser!" 

Dick shrugged his shoulders. 
"Oh all right then, the guy who 

does 'Suggested Circuits'." 
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Smithy glared at his assistant. 
"You should have more respect," 

he said sternly, "for your elders and 
betters." 

"Well, what were the ideas that 
G. A. French came up with?" 

"They were concerned with the 
CD4018 integrated circuit," replied 
Smithy, still patently annoyed at his 
assitant's cavalier references to the 
author of the 'Suggested Circuit' 
series. "The CD4018 is a CMOS 
counter which has five not -Q out- 
puts, and it can be made to divide by 
10, 8, 6, 4 or 2 simply by returning 
the appropriate not -Q output to its 
data input. The not -Q outputs are 
numbered 1 to 5 and if, for instance, 
you want to divide by 10, you con- 
nect the not -05 output to the data 
input pin. To divide by 6, it's the 
not -03 output which is returned to 
the data input." 

"Does the electronic dice 
application require the CD4018 to 
divide by 6?" 

does," affirmed Smithy. "The 
CD4018 is advanced one count by 
each positive -going pulse edge 
applied to its clock input. If you app- 
ly the pulse edges through a press - 
to -break push-button you can then 

stop the CD4018 count at any one 
of its six ouput states, and this 
forms the basis for the electronic 
dice." 

"Does the generator have to run 
at a fairly high frequency?" 

"Oh yes," confirmed Smithy. 
"And it then becomes a purely ran- 
dom matter at which instant the 
push-button is pressed to stop the 
CD4018 counter." 

"How do you manage to get the 
CD401 8 to light up the I.e.d.'s in a 

dice pattern?" 
"Ah," said Smithy, "that's the in- 

teresting bit. G. A. French has 
produced truth tables showing what 
happens at all of the CD4018 not -Q 
outputs for each successive count, 
and he then showed how these out- 
puts could be gated to light 'up the 
appropriate I.e.d.'s in an electronic 
dice. I'm doing the same thing with 
my own dice design, but I've reduc- 
ed the gating requirements to what 
may well be the minimum possible. 
To start off with, here is the 
CD4018 truth table when it's set up 
to divide by 6." 

Smithy took one of the pieces of 
notepaper on which he had made 
out the truth table, and showed this 

The electronic dice may be assembled in any manner. Smithy 
found it convenient to mount all the small components, in- 
cluding the l.e.d.'s, on a standard size of 0.1 in. Veroboard 
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Count 
C04018 Output 

Not -01 Not -02 Not -03 Not -04 Not -05 

1 H H H L L 2L HHHL 3L LHHH 4L L LHH 5H L L L H 

6 H H LL L 

7 H H H L L 

Fig. 1. Truth table illustrating 
the states of the CD4018 not -0 
outputs over a period of seven 
counts when the not -Q output 
is connected to the data input 

to Dick. (Fig. 1.) 
"After a few counts immediately 

after switching on," he continued, 
"the not-Q outputs settle into the 
pattern shown in this table. The 
letter 'H' stands for 'High' and in- 
dicates a positive output, whilst the 
letter 'L' stands for 'Low' and means 
a negative output. As you can see, 

the highs go progressively across the 
not -O outputs followed by the lows. 
My truth table shows seven counts, 
and the seventh count is exactly the 
same as the first count. The eighth 
count will give the same results as 
the second count, and so on. The 
problem then consists of gating 
these outputs so that they light the 
right I.e.d.'s in the dice layout. And 
to do that we have to make up 
another table." 

DICE PATTERN 
Smithy selected a further piece of 

paper, on which he had drawn out 
the dice I.e.d. layout. (Fig. 2.) 

"You've given the I.e.d.'s letters, ' 

AO EO 

BO DO FO 

C GO 

Fig. 2. Seven l.e.d.'s laid out in 
a pattern which allows them to 

indicate dice numbers 

said Dick, looking down at the 
paper. "Is this to help you sort out 
which ones are lit for each 
number?" 

"That's the idea," agreed Smithy. 
"And here's the table I made up 
which shows the lit I.e.d.s for each 
dice number. Number 1 is, of 
course, simply given by I.e.d. D lit up 
on its own." (Fig. 3.) 

"And 2," chimed in Dick, "will be 
given when I.e.d.'s C and E are 
alight." 

"3 comes next," said Smithy, 
"and that's given by I.e.d.'s C, D and 
E. For 4 we need the four outside 
I,'e.d.'s, A, C, E and G. Add I.e.d. D to 
these and we've got dice number 
5 

"Gosh, this is getting interesting! 
There's only dice number 6 left, 
and that must be given by A, B, C, 
E, F and G." 

Dice Number L.E.D.'s Alight 

1 D 

2 CE 

3 CDE 

4 ACEG 

5 ACDEG 

6 ABCEFG 

Fig. 3. Table showing the 
l.e.d.'s which require to be lit 

for each dice number 

"That's right," said Smithy brisk- 
ly. "Well, I won't bother you with 
the details of how I sorted out the 
gating to light up the dice numbers, 
apart from telling you it involved a 

little head -scratching on my part, 
and I'll go straight ory... to' the 
arrangements I finally settled for. 
Our last table shows that I.e.d. D 

lights up for dice numbers 1, 3 and 
5. In my circuit this I.e.d. is driven 
direct, via a 1 k1) current limiting 
resistor, from the not -Q4 output of 
the CD4018 when this output is 
low. Like this." 

Smithy took up a ball-point pen 
and scribbled out the circuit detail 
on the paper in front of him. (Fig. 
4(a).) 

"That means," said Dick slowly, 
"that I.e.d. D comes on at counts 1, 

5 and 6 in the table which shows 
the not -O outputs." 

"Right! Incidentally, we'll ignore 
the seventh count in that table 
because it's the same as the first 
count. Next come I.e.d.'s A and G. 

These light up for dice numbers 4, 5 

and 6. I've driven them directly from 
the not -02 output, and they light up 
when that output is low." 

Smithy again sketched out the 
arrangement. (Fig. 4(b).) 

"Well," said Dick, "these two 
I.e.d.'s are lit at counts 3, 4 and 5." 

"Correct," confirmed Smithy. 
'After this I had to introduce two 
NOR gates to handle the remaining 
four I.e.d.'s. You will note that 

C and E are alight for all the 
dice numbers apart from number 1. 

They're driven from the output of a 

NOR gate whose two inputs con- 
nect to not -03 and not -05." 

Smithy drew out the circuit. (Fig. 
4(c).) 

"Well, the output of that NOR 
gate," said Dick, staring at the cir- 
cuit, "will be low when one or both 
of its inputs is high, and will only go 
high, to turn off the I.e.d.'s, when 
the two inputs are low. Now, let's 
see. Ah yes, the two inputs, from 
the not -0,3 and not -Q5 outputs, are 
low only on count number 6." 

"You've got it. We are now left 
with I.e.d.'s B and F. The opposite 
thing happens here, and these are 
only turned on for one dice number, 
this being dice number 6. They're 
fed from the output of a second 
NOR gate, but in this case they're 
returned to the negative rail." 

Smithy drew the circuit. (Fig. 
4(d).) 

"The NOR gate input is taken 
from the not -01 and not -Q3 out- 
puts," commented Dick, "and that 
means the gate output will only go 
high when its two inputs are low. 
Which occurs at count number 4?" 

"It does," said Smithy. "Now I'll 
note down the I.e.d.'s corresponding 
to each count number. At count 1, 

C, D and E are alight, and at count 
2, it's C and E. Count 3 brings on A, 
C, E and G, count 4 brings on A, B, 

C, E, F and G, while count 5 brings 
on A, C, D, E and G. The final count, 
6, brings on D only." 

Excitedly, Dick took the pen from 
Smithy's fingers. 

"I'll add the dice numbers," he 
said quickly. "C, D and E obviously 
give dice number 3, and C and E 

must give dice number 2." 
He quickly jotted the remaining 

dice numbers on the sheet of paper. 
(Fig. 5.) 

"There you are," grinned Smithy. 
"How about that, then?" 

"The dice numbers don't appear 
in numerical order," objected Dick. 
"They appear in the order 3, 2, 4, 6, 
5, 1." 

"That doesn't matter," said Smit- 
hy. "So long as each number 
appears only once in each 6 -count 
cycle, it doesn't matter what order 
the numbers are in." 
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Counts 1,5,6 
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(a) 

(c) 

Counts 3,4,5 

CD4018 
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Fig. 4(a). In Smithy's design, I.e.d. D is driven from the not -Q4 
output of the CD4018, and it lights up on counts 1, 5 and 6 

(b). The not -Q2 output drives l.e.d.'s A and G 
(c). The not -Q3 and not -05 outputs are gated by a NOR gate to 

C and E 
(d). A second NOR gate is used for l.e.d.'s B and F 

COMPLETE CIRCUIT 
"And all this," queried Dick. "was 

the result of studying G. A. French's 
CD4018 truth tables?" 

"It was." 
"That G. A. French must be a 

pretty crafty geyser, after all!" 
Smithy turned a wrathful look on 

his assistant. 
"It wouldn't half shake you," he 

snorted, "if all of a .sudden a finger 
came creeping over the edge of the 
page and dug you one in the ear." 

Dick blanched. 
"Hey, Smithy," he said, shivering, 

"don't go saying things like that!" 

Count L.E.D.'s Alight Dice Number 

1 CDE 3 

2 CE 2 

3 ACEG 4 
4 ABCEFG 6 

5 ACDEG 5 

6 D 1 

Fig. 5. Table listing the l.e.d.'s 
which light up at the counts of 
Fig. 1, together with the cor- 

responding dice numbers 

"You should maintain a civil 
tongue," 

"All right! I'm sorry!" 
"Very well, then. I'll now go on to 

the complete circuit of the elec- 
tronic dice." 

Smithy sorted through the 
papers, then placed one in front of 
his assistant. (Fig. 6.) 

"Here we are," he remarked 
proudly. "This is the full circuit. The 
gating and I.e.d. part of the circuit is 
to the right of the CD4018, and it 
follows the lines I've already shown 
you. The 1 k(2 series current limiting 
resistors simply equalise the 
brightness of the I.e.d.'s, and make 
up for the fact that the output 
current capability of a CD4018 is 
lower than that of the NOR gates 
I've used. These are two NOR gates 
in a quad NOR gate type CD4001. 
I've made the circuit respectable by 
giving it an on -off switch, although I 

didn't bother about this on my own 
model. Pin number 8 of the 
CD4018 is the negative supply pin. 
There are also a number of inputs, a 
preset enable and a reset, and all 
their pins are taken to the negative 
rail as well. Pin 14 is the clock in- 
put." 

"The not -03 output," observed 
Dick, "is on pin 6, and this is return - 

MORSE 
IMPROVEMENT 
C90 Cassettes (A) 1-12 w.p.m. with simple 
xxercises. Suitable for R.A.E. preparation. 
(B) 12-24 w.p.m. computer produced 
professional level operator material 
including international symbols. 
Price each: complete with instruction and 
exercise booklets £4.75 including postage. 
Morse Key and Buzzer Unit suitable for 
sending practice and DIY tape prepara- 
tion. 

Price £6.50 including postage. 
Overseas Airmail £1.50 extra. 

MHEL ELECTRONICS (Dept. R) 

12 Longshore Way, Milton, 
Portsmouth (UK), PO4 8LS 

LECTRONIC 

RADIO 1111EVnsiOff 
For the convenience of Irish 

enthusiasts we supply: 

Radio & Electronics 
Constructor. Data Books 

Panel Signs 
Transfers 

Also a postal service EEiIB 
the world of electronics 25 Parnell Street, Dubliol.Teiephone7499 

GAREX 
V.H.F. Receivers SR -9 for 2 -metres F.M.; 
fully tunable 144-146MHz, 2 -speed slow- 
motion dial, also 11 xtal controlled channels. 
Compact, sensitive, ideal for fixed or mobile 
listening. Built-in L.S., 12v D.C. operation 
£47.15 inc. VAT. Crystals, if required: £2.60 
each. All popular 2m. channels in stock. 
Marine band version (156 162MHz) 
£47.15 (stale £2.901. Mains psu for above 
£11.95. Pocket VHF Receiver 12 channel 
xtal controlled complete with nicad and 
charger. 4MHz bandwidth in range 140- 
175MHz £57.95. Amateur and Marine xtals 
in stock, prices as SR -9. 
Amplifier module new, fully assembled 6W 
IC unit, 12v D.C. Low impedance (4-8 f2) in- 
put and output for extn. speaker 'amplifica- 
tion, with circuit £2.75. 
Neons min wire end 70p/10; £4.50/100 
Slide switches min DPDT 20p ea; 5+: 16p 
Resistor Kits E12 series, 22 Q to 1M (2 
57 values, 5% carbon film, âW or 1W Starter' 
pack, 5 each, value (2851 £3.10 
Mixed pack, 5 each qW + 1W (570)£6.55 
Standard pack, 10 each (570) £6.55 
Giant pack, 25 each (1,425) £13.60 
BNC Cable mtg socket 50 (2 25p; 
5+: 20p; PL259 UHF Plug & Reducer 75p; 
5+: 67p; S0239 UHF Socket panel mtd. 
60p; 5+: 50p; Nicad rechargeables 
physically equiv. to zinc -carbon types: AAA 
(U16) £1.80; AA(U71 £1.30; C(U11) £3.35; 
PP3 £5.55. Any 5+: less 10%. Any 10+ less 
20"i. 

We stock V.H.F. & U.H.F. mobile aerials. 
s.a.e. details. 

Access - Barclaycard 
PRICES INCLUDE UK POST, PACKING & VAT 

Mail order only Sole Address: 
GAREX ELECTRONICS 

7 NORVIC ROAD, MARSWORTH. 
TRING, HERTS HP23 4LS 

Cheddington (STD 02961 668684 
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Fig. 6. Complete circuit of the electronic dice. This requires very few components 

ed to pin 1 as well as going to the 
two NOR gates." 

"That's right. Pin 1 is the data in- 
put pin and the connection to the 

not -03 output gives the CD4018 its 
divide -by -6 action." 

"Is that the pulse generator to 
the left of the CD4018?" 

"It is,", said Smithy, "and it uses 
the remaining two NOR gates in the 
CD4001. It's a perfectly standard 
CMOS oscillator, and it has a fre- 
quency of about 150Hz. When you 
press push-button S1 you break the 
pulse input to the clock pin and R3 

causes this pin to be taken to the 
negative rail. And that's about all 

there is to say about the circuit. Any 
reasonable sized 9 volt battery can 
be used to power the dice, and the 
current drawn from it varies 
between about 3mA and 15mA ac- 
cording to the number of I.e.d's 
which are alight." 

Dick gazed down at the circuit, 
then frowned. 

"There's one thing about this cir- 
cuit that's worrying me a bit." 

"What's that?" 
do you know that the 

I.e.d.'s are going through the dice 
numbers you've just described to 

me? The generator is running so fast 
you can't possibly see that each 
dice number is appearing properly in 
its correct order." 

"There's a very easy solution to 
that problem," said Smithy. "We 
simply slow the generator down! 
See if you can find a 2.2µF polyester 
capacitor in the spares cupboard." 

Dick rose and proceeded smartly 
towards the spares cupboard. As he 

did so, Smithy looked around for a 

pair of crocodile clip leads. When 
Dick returned with the capacitor, 
the Serviceman used the leads to 
temporarily connect the 2.2µF 
capacitor in parallel with the 0.01µF 
capacitor in the pulse generator cir- 
cuit. (Fig. 7.) 

"That," he remarked, 
"should 

reduce the generator frequency to 
rather less than 1 Hz. I'll connect the 
battery again." 

He clipped the red lead from the 
board to the positive terminal of the 
PP9 battery. The I.e.d.'s of the elec- 
tronic dice now proceeded to 
change at a slow rate, and in the 
correct order. Smithy picked up the 
push-button and pressed it. The 
I.e.d.'s stayed at the number they 
displayed. Smithy released the but - 

S2 

On -Off 

y 

ton and pressed it again. When he 
repeated the process a third time 
the I.e.d.'s jumped to a number 
which was not that showing when 
he pressed the button or the one 
which should have followed it. 

"What happened then?" 
"It's an effect similar to contact 

bounce," explained Smithy. "If you 
press the button when the 
generator output is high, and if the 
button contacts don't break cleanly, 
the CD4018 might hop through 

Fig. 7. Temporarily adding 
capacitor across Cl slows 
down the pulse generator and 
allows circuit operation to be 

checked 

a 
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several counts. It's an effect which 
doesn't worry us with the application 
we have here, since it can only add 
a random number to a number 
which is already random, but I 

thought I'd show it to you because 
the effect can be troublesome if the 
push-button is used in a circuit 
which has to count accurately." 

"Is that the lot on this electronic 
dice?" 

"Pretty well," stated Smithy. 
"The I.e.d.'s are driven by quite low 
currents from the CD4018 and the 
CD4001, and you will get a better 
visual effect if you use sensitive 
types. If you look through the mail- 
order catalogues and adver- 
tisements you'll see these described 
as 'extra bright' or 'ultra bright' or 
they will have a higher visible light 
ouput quoted. However, you don't 
have to use sensitive I.e.d.'s, as or- 
dinary standard types will work 
quite adequately." 

FINAL POINTS 
Smithy unclipped the 2.215F 

capacitor, whereupon the pulse 
generator returned to its previous 
high frequency, causing the I.e.d.'s 
to flicker once more. Smithy press- 
ed the push-button and the display 
steadied at number 5. He released 
and pressed the button 
whereupon number 5 was once 
more displayed. 

"Hey, that's two 5's in a row!" 
"That's all right," said Smithy. 

"You're liable to get the same 
number repeating several times 
with an actual dice also. Now, as I 

said at the beginning, the layout is 
not important. You could, for in- 
stance, house the electronics in a 

small box, with the I.e.d.'s and an 
on -off switch mounted on the front 
panel." 

"Perhaps the box could be a die- 
cast one," said Dick brightly. "Or, 
would the risk of short-circuits make 
an all -metal box too dicey?" 

Smithy sighed. 
"To be accurate," continued Dick 

mercilessly, "we should call it a 'die' 
and not a 'dice', shouldn't we?" 

He ignored the groan which 
arose from Smithy. 

"But," concluded Dick 
triumphantly, "we never say die!" 

"Have you finished?" 
"If we were Welsh," went on 

Dick, as a further thought occurred 
to him, "we could call your gadget a 

'Dai -Electric' !" 
"That's enough," thundered 

Smithy. "You and your diabolical 
puns! Ye gods, you've got me at it 
now l" 

But, fortunately for the peace of 
the Workshop, Dick's inventive 
powers were now exhausted, and 
he and the Serviceman settled 
down happily to a simple game of 
dice with Smithy's device of only 
two i.c.'s. After which they put away 
the dice and returned to their real 
and proper world of finding for- 
tuitous faults in randomly chosen 
radio and television receivers. 

EDITOR'S NOTE 
Previous articles by G. A. French 

dealing with the CD4018 were 
"Illuminated Dice" (April 1979 
issue), "Electronic Dice" (February 
1978) and "CD4018 Truth Tables" 
(June 1977). 

Copies of the issues containing 
the above articles are available. 
Price 63p each, inclusive of 
postage. 

CAN ANYONE HELP? 
Requests for information are inserted in this feature free of charge, subject to space 
being available. Users of this service undertake to acknowledge all letters, etc., 
received and to reimburse all reasonable expenses incurred by correspondents. Cir- 
cuits, manuals, service sheets, etc., lent by readers must be returned in good conch 
tion within a reasonable period of time. 

Telequipment Oscilloscope Model D56 - W. Divine, 17 Firrhill Drive, Edin- 
burgh, EH13 9ES - Circuit diagram or manual required. 
'Radio Constructor' Bound Volumes Nos. 1-7 - G. M. Davies, 24 Corpora- 
tion Street, Chorley, Lancs. PR6 ODP - Wants to buy, if in good condition. 
Univox J6 Keyboard Instrument - F. J. Goss, 50 Englefield Road, Theale, 
Reading, Berks. - Wiring diagram required. 
'Radio & Electronics Constructor' December 1977 - J. Tabor, The Rectory, 
80 High Street, Northchurch, Berkhamsted, Herts. - Wants to purchase. 
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SAVE MONEY! 
* With our BARGAIN PARCEL ... * 

Contains: 
10e BC107, 10x BC108, 10e 5C109, 3 x BFY51, 3x 
SCi 73 3 x I3C170 and 10 Mixed Values - ELECTRO- 
LYTICs: 10 Mixed Values - CERAMIC CAPS; 20 Mixed 
Values - FIXED CAPS; 10 DIODES GERMANIUM - Sim, 
0A91; 10 DIODES SILICON - Sim. IN914; 2 x 741 IC's, 
1 2grm PHIAL CYNOACRYLAITE ADHESIVE, VAT inc. 
in price (all items are brand new). 

Buy now - at lower than pre -budget 
prices Send £5.50 plus 50p p&p 
(Cheque, Postal Order, Money Order) to 
* SIGTRONIC ELECTRONICS * 

27 Malvern Street, Stapenhill 
Burton -on -Trent, Staffs. DE15 9DY 
Tel: 10283) 46868 special orders 

THE 

MODERN BOOK CO. 

Largest selection of English & 
American radio and technical 

books in the country 

19-21 PRAED STREET 
LONDON W2 1 NP 
Tel: 01-402 9176 

MORSE MADE 
EASY 

BY THE G3HSC 
RHYTHM METHOD! 

These courses which have been sold for 
over 23 years, have been proved many times 
to be the fastest method of learning Morse. 
You start right away by learning the sounds 
of the various letters, numbers, etc., as you 
will in fact use them. Not a series of dots and 
dashes which later you will have to translkate 
into letters and words. 
Using scientifically prepared 3 speed records 
you automatically learn to recognise the 
code, RHYTHM without translating. You 
can't help it. It's as easy as learning a tune 
18 WPM in 4 weeks guaranteed. 
The Complete Course consists of three 
records as well as instruction books. 
For Complete Course send £5.50 (overseas 
surface mail £1 extra). 

THE G3HSC MORSE CENTRE 
Box 8, 45 Green Lane, Purley, Surrey. 

I enclose £5.50 or s.a.e. for explanatory 
booklet. 
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Electronics Constructors - Our r mponent packs save you money! 

REE : with the first order opened this 
month, worth £11.50 -A Polaroid Super 

Swinger (Instant) Camera, value £9.95 

PACK X101:- Contains 
35 mixed capacitors - all 

good usable values, i.e. 
1 ,500pf/0.01 of/.01 of/.01 5uf 

etc. One pack for 45p or 
two packs for only 82p. 

PACK X102:- Contains 50 
Germanium Diodes - Stm 
to 0A91 40p per pack or 

2 packs for only 77p 

PACK X103:- Contains 30 
mixed transistors - some 

new and branded - NPN & 
PNP silicon and Germanium 
(most usable) great value at 
60p per pack or 2 packs for £1 
PACKX104:- Contains 50 

silicon diodes, S1 m to 
1N4148, a real bargain at 
46p per pack or 2 packs 

for 80p 

PACK X105:- Contains 50 
mixed Wattage resistors. 

Super value at 40p per pack 
or 2 packs for only 75p. 

You can't lose on this pack. 
PACK X106:- Contains 20 

electrolitic capacitors - 
ideal for transistor circuits. 
Values like 10mfd, 50mfd, 
220mfd and 100mfd at £1 

per pack or 2 packs for £1.75 

PACK X107:- Contains 20 
ceramic caps - ideal for 
transistor AF/RF circuits. 
Values like 150pf/270pf/ 
330pf/22pí/39pf etc. Only 

45p per pack or 2 packs for 
only 80p 

PACK X108:- Contains 10 
BC107 or BC108 or BC109 

(NPN) transistors all full 
spec -devices at £1.10 per pack 

SIGTRONIC 
* ELECTRONICS*. E 

27 Malvern Street, Stapenhill, Burton -on -Trent, 
Staffs. D E15 9DY. Tel: 1028.3) 48868 after 6 pm. 

Special orders and quotations. All prices include VAT. 
Add 40p to order for p & p. Cheques/PO's accepted. 

FIRST 

and STILL BEST! 
We've been producing our Elec- 
tronics Components Catalogue for 
over 20 years. During that time 
we've learned a lot, not only in the art 
of catalogue production but in 
building a business that serves the 
needs of constructors. Little wonder 
that we have a reputation second to 
none for our catalogue - and for the 
service that backs it up. Experience 
both for yourself. Just send £1.25 
with the coupon and a catalogue will 
come by return of post. 

About 2,500 items clearly listed and indexed. 
Profusely illustrated throughout. 
128 A-4 size pages, bound in full -colour cover. 
Bargain list of unrepeatable offers included free. 
Catalogue contains details of simple Credit Scheme. 

HOME RADIO (Components LTD. 
Dept. RC., 234-240 London Road, Mitcham, Surrey CR4 3HD 

P/ease write your Name and Address in block capitals 

NAME 

ADDRESS 

Mgr 

HOME RADIO (Components) LTD., Dept. RC 

234-240 London Road, Mitcham, Surrey CR4 3HD 
Regd. No. 912966, London 

Self -Binder 
for "Radio & Electronics 

Constructor" 

The "CORDEX" Patent Self -Binding 
Case will keep your issues in- mint 
condition. Copies can be inserted or 
removed with the greatest of ease. Rich 
maroon finish, gold lettering on spine. 

Specially constructed Binding Cords are made 
from Super Linen of great strength, very hard 

twisted and twice doubled. They are attached 
to strong RUSTLESS Springs 
under tension, and the method 
adopted ensures PERMANENT 
RESILIENCE of the Cords. Any 
slack that may develop is 

immediately compensated for 
and the Cords will always 
remain taut and strong. It is 
impossible to overstretch the 
springs, as a safety check 
device is fitted to each. 

PRICE £1 95 P.&P.40p 

including V.A.Y. 

Available only from:- 

Data Publications Ltd, 

51 Maida Yale London W9 ISN 
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SMALL ADVERTISEMENTS 
Rate: 12p per word. Minimum charge 12.00 

Box No. 30p extra 

Advertisements must be prepaid and all copy must 
be received by the 4th of the month for insertion in 
the following month's issue. The Publishers can- 
not be held liable in any way for printing errors or 
omissions, nor can they accept responsibility for 
the bona fides of Advertisers. Where adver- 
tisements offer any equipment of .a transmitting 
nature, readers are reminded that a licence is nor- 
mally required. (Replies to Box Numbers should 
be addressed to: Box No. -, Radio and Elec- 
tronics Constructor, 57 Maida Vale, London, W9 
1SN. 

AERIAL BOOSTERS - B11 VHF/FM Radio - B1 1A 
VHF 2 Metre Radio - B45 UHF Television. Price £5. 
S.A.E. for leaflets, Electronic Mailorder Ltd., Ramsbot- 
tom, Bury, Lancs. BLO 9AG. 

SOLAR CELLS: Bits, books and bargains. Send 95p for 
Solar Cell booklet and Data Sheets or stamp for list. - 
Edencombe Ltd., 34 Nathans Road, North Wembley, 
Middlesex HAO 3RX. 

CONSTRUCTORS 200 mixed components £4. 30W solder- 
ing irons £2.60. Full refund guarantees. Ltsts115p refund- 
able. Mail only. Components bought. Sole Electronics, 
37 Stanley Street, Ormskirk, Lancs. 

('OMPLETE REPAIR INSTRUCTIONS for any re- 
quested 'CV, £5 (with diagrams £5.50). Any requested ser- 
vice sheet £1 plus s.a.e. S.a.e. brings free newsletter, 
details unique publications, vouchers and service sheets 
from 50p. AUSREC, 76 Church Street, Larkhall, 
Lanarkshire. 

FOR SALE: Inverter, 12V d.c. to 240V a.c. Suitable running 
electric shaver, camping, boating, etc. £5.50. Box No. 
0355. 

WANTED: Large and small quantities of transistors, I.C.'s 
displays, etc., etc. Call any Saturday to: 306 St. Paul's 
Road, London N.1. Telephone: 01-359 4224. 

P.C.B. DESIGN. Outline p.c.b. drawings, layouts etc., for 
the amateur. Cost according to circuit complexity. D. G. 
Harrington, 25 Poynter Road, Bush Hill Park, Enfield, 
Middlesex. 

CONSTRUCT METAL DE'T'EC'T'ORS: 1. £129 pulse dis- 
criminator (£12 construction cost). 2. £60 model (£6 con - 
/cost). 3. £30 BFO (£3 con/cost). For all three together, 
written guaranteed d.i.y. plans, send £2. (Dept. RC), J. 
Lucas, 2 College Road, Grays, Essex. (Established 1973). 

PARCELS: 200 mixed components £4. 100 £2.75. 10 red 
LED's 125 90p. 100 mixed branded transistors, new, 
£2.50. 50 mixed untested i.c.'s 65p. Lists 15p. Sole, 37 
Stanley Street, Ormskirk, Lancs., L39 2DH. 

FOR SALE: Fundamentals of Radio Servicing by B. 
Hicks. published by Hutchinsons Educational, £2.20 post 
paid. Handbook of Satellites and Space Vehicles by R. P. 
llaviland, £3.50 post paid. - Box No. G366. 

R.í1)10, ELECTRONICS, TELEVISION BOOKS. 
l..xrge'i variety. Lowest prices. Write for list. Business 
Promotion Bureau, 376 Lajpat Rai Market, Delhi 110006, 
India. 
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7422 

20p 
159 

7470 
7472 

25p 
20p 

74108 
74109 

100p 
26p 

74153 
74154 

4Sp 
70p 

74179 
74180 

1209 
90p 

1.423 20p 
7475 265 /426 

7427 
27! 
229 

7473 
7474 

25p 
269 

74118 
74120 

76p 7476 
7480 

26p 
40p 

74122 
74123 

369 
40p 

7,30 134p 

7438 26P 7475 25p 74121 
80p 
26p 7481 569 74125 35p 

LINEAR 
AY38500 450p 
CA3039 70p 
CA3046 60p 
CA3060 225p 
CA3065 200p 
CA3076 260p 
CA3080 76p 
CA3064 250p 
.CA3085 SIP 
CA3086 60p 
CA3088 190p 
CA3089 160p 
C43090A0 360p 
CA3123E 130p 
CA3130 100p 
CA3140 Sop 
LF356 80p 
LF357 BOp 
LM2119 2609 
LM300TR5 1709 
LM301AN 30p 
LM304 200p 
LM307N 66p 
LM308705 100p 
LM308D11. 100p 
LM309K 100p 
19310705 150p 
LM311T05 160p 
LM317K 326p 
LM324 70p 
LM339 60p 
1M348N 90p 

LM380 60p 
LM381N 90p 
LM382 90p 
LM391 150p 
LM555 25p 
LM709C 40p 
LM710T05 40p 
LM7100L /3p 
LM723T05 400 
LM7230I1 40p 
1114733 1209 
LM741 20p 
LM748 40p 
LM)303N 100p 
LM1458 100p 
LM3080 76p 
LM3900 66p 
LM3909N 66p 
MC1310P 140p 
MC1312P 160p 
MC1314P 190p 
MC1315P 230p 
MK50398 660p 
MM5314 380p 
MM5316 480p 
NE529K 150p 
NE555 25p 
NE558 90p 
NE5626 400p 
SAD1024 1600p 
019178 660p 
SN76003N 160p 
SN76013N 110p 

SN76013ND 
126p 

09760239110p 
5N76023ND 

126p 
SN76033N 160p 
SN76227N 160p 
SN/6228N 180p 
0976680N 76p 
744300 100p 
TAA350 160p 
TAA550 36p 
TAA570 220p 
TAA661B 140p 
TAA700 360p 
TAA790 360p 
TAD100 16Op 
TAD110 130p 
T841205 60p 
784120T 86p 
7844800 200p 
T8A5200 200p 
TBA5300 200p 
TBA540 200p 
1845500 2100 
TBA560C 260p 
784641412 

2609 

104700 
TBA7200 
TBA7600 
784800 
TBA810 
TB6020 
1849200 
TCA2700 
TCA270S 
TCA780 
70546004 
T041008 
TDA1034 
7042002 
TDA2020 
TL084 
X5320 
X52206 
X52207 
052208 
X52216 
X52667 
054138 
X54202 
XR4212 
054739 
29414 
95980 

180p 
226p 
200p 
bop 

100p 
100p 
2 
220p 
220p 
3461Op 

380p 
4609 
3009 
7 
120p 
2609 
400p 
460p 

660p 
2166Op 

1800 
1009 

00p 100p 
700p 

L 414 NNn17u.7.nYN 11N,4IJ6 1p41Y 211 1110 1 19 1111 IM NL 6LrYIN 
ow. ,IV... 0, Ir,NN,1,114 tLr 0001 or WI PN N4 AMU SIZE ROT M 111 

fANCI 
11C:CPC:111, 

T. POWELL 
306 ST. PAUL'S ROAD, 

HIGHBURY CORNER, LONDON N.1 
Telephone: 01-226 1489 

ALL PRICES INCLUDE POST AND V.A.T. 

Wilmslow 
Audio 

THE firm for speakers! 

SEND 30p FOR THE WORLDS BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS 
KITS, CROSSOVERS ETC. AND DISCOUNT 

PRICE LIST 

AU DAX AU DIOMASTER BAKER *BOWERS & 
WILKINS *CASTLE CELESTION 

CHARTWELL *COLES DALESFORD 
DECCA EMI *EAGLE ELAC FANE 

GAUSS GOODMANS I.M.F. 
ISOPON *JR *JORDAN WATTS KEF 

LEAK LOWTHER MCKENZIE *MONITOR 
AUDIO *PEERLESS RADFORD RAM 

RICHARD ALLAN *SEAS *STAG eTANNOY 
VIDEOTONEIIIWHARFEDALEIWAMAHA 

SHACKMAN *TANGENT 

WILMSLOW AUDIO DEPT REC 

SWAN WORKS, BANK SQUARE, WILMSLOW 
CHESHIRE SK9 1HF 

Discount HiFi Etc. at 5 Swan Street 
Tel: 0625-529599 for Speakers. 0625-526213 for HiFi 
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I DIRECT SUPPLY SERVICE TO READERS 
TOWERS INTERNATIONAL TOWERS INTERNATIONAL 

OPAMP LINEAR -IC SELECTOR FET SELECTOR 
(JUST PUBLISHED) 

Towers' International 
OpAmp Linear -IC Selector 

I O T MtlF. MA.96c.0 k+g. MERE lamm ..K..,. 

This opamp linear -IC compendium, a comprehensive tabulation 
of basic specifications for over four thousand opamps, offers infor- 
mation on: 
1. Ratings 
2. Characteristics 
3. Case details 
4. Terminal identifications 
5. Applications use 
6. Manufacturers 
7. Substitution equivalents (both European and 

This work covers not only classical 'pure' opamps, but also 
several classes of 'quasi-opamps' (i.e. linear -ICs with opamp-like 
characteristics) such as dc -comparators, operational -trans - 
conductance -amplifiers, differential -output amplifiers, current - 
difference amplifiers, and voltage -follower amplifiers. 

The more than 4,000 opamps covered in this self-contained 
volume are a selection of the more common current and widely - 
used obsolete types. 

The coverage is international in scope and includes opamps not 
only from the USA and Continental Europe, but also from the United 
Kingdom and the Far East (Japan). 

Price £7.50 inc P&P 
(Please allow 21 

1 
Tower's 
International 
Op Amp Linear -IC 
Selector 

by T. D. Towers 
MBE, MA, BSc, C Eng, MIERE 
£7.50 
inc. post and packing 

To:-DATA PUBLICATIONS LTD. 
57 MAIDA VALE 
LONDON W9 1 SN 

Please send me copy/copies 
to the address shown below 

NAME 

ADDRESS 

Fet 

ii 
ÿie ir** 

.'y 
, i 

ïr, a,i,i 

%: i, i;; í;iiez 
ii y%i ï 

If you deal with field effect transistors, or fet's - whether as a stu- 
dent, a hobbyist, a circuit engineer, a buyer, a teacher or a ser- 
viceman -- you often want data on a specific fet of which you 
know only the type number. 

Specifications apart, you may be even more interested in where 
you can get the device in question. And perhaps more important 
still (particularly with obsolete devices), you may want guidance on 
a readily available possible substitute. 

This fet compendium, a comprehensive tabulation of basic 
specification offers information on: 
1. Ratings ' 

2. Characteristics 
3. Case details 
4. Terminal identifications 
5. Applications use 
6. Manufacturers 
7. Substitution equivalents (both European and American) 

The many fet's covered in this compendium are most of the 
more common current and widely -used obsolete types. 

It is international in scope and covers fet's not only from the 
USA and Continental Europ^ but also from the United Kingdom 
and the Far East (Japan). 

days for delivery) 

r 

Price £4.00 inc P&P 

Tower's 
International 
Eu 
Selector 

by T. D. TOWERS 
MBE, MA, BSc, C Eng, MIERE 

£4.00 
inc. post and ,,acking 

To:-DATA PUBLICATIONS LTD. 
57 MAIDA VALE 
LONDON W9 1SN 

Please send me copy/copies 
to the address shown below 

NAME 

ADDRESS 

(Block capitals) (Block capitals) 
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SMALL ADVERTISEMENTS 

(Continued from page 123) 

VHF/FM TRANSMITTER KIT. New silicon chip 
design means low price (beats anyone else) and better 
performance. Very small. Fully tuneable 88-108MHz. 
Instructions etc., all included. INTRODUCTORY 
OFFER £1.95 plus 30p P&P. (Unlicensable). M. Henry, 
30 Westholme Gardens, Ruislip, Middlesex. 

WANTED: FAX equipment, manuals, service sheets, etc. 
G2UK, 21 Romany Road, Oulton Broad, Lowestoft, Suf- 
folk. NR32 3PJ. 

FOR SALE: Bush cassette tape recorder, battery driven. 
Microphone, etc. Excellent condition. £10 plus postage. 
Box No. G375. 

JOIN THE INTERNATIONAL S.W. LEAGUE. Free 
services to members including Q.S.L. Bureau, Amateur 
and Broadcast Translation, Technical and Identification 
Dept. -- both Broadcast and Fixed Stations, DX Cer- 
tificates, contests and activities for the SWL and transmit- 
ting members. Monthly magazine, Monitor, containing ar- 
ticles of general interest to Broadcast and Amateur SWLs, 
Transmitter Section and League affairs, etc. League 
supplies such as badges, headed notepaper and envelopes, 
QSL cards, etc., are available at reasonable cost. Send for 
League particulars. Membership including monthly 
magazines, etc., £6.00 per annum. (U.K. and British Com- 
monwealth), overseas $12.00. Secretary ISWL, 1 Grove 
(Road, Lydney, Glos., GL15 5JE. 

FOR SALE: Copies of Radio Constructor, W. W., P. W., 
P.E., 1956 on, from 5p plus post. S.A.E. enquiries. 
1 Hazel Grove, Yelverton, Devon, PL20 6DX. 

FOR SALE: "Challenge of the Stars" b ' Patrick Moore and 
David A. Hardy £2.00. "Destroyers' by Antony Preston 
£4.00. Box No. G376. 

X -BAND SPECTRUM ANALYSER for sale or exchange 
for good multimeter. Telephone Swindon 751112. 

INTERESTED IN OSCAR? Then join AMSAT-UK. 
Newsletters, OSCAR NEWS Journal, prediction charts, 
etc. Details of membership from: Ron Broadbent, G3AAj, 
94 Herongate Road, Wanstead Park, London, E12 5EQ. 

DIGITAL MULTIMETER Doram. Cost £68. Also similar 
multimeter. (Watford) £55. Offers, 4 Riversley Road, 
Gloucester, GL2 OQT. 

COLLECTORS' ITEMS. Nearly 50 copies of Radio Socie- 
ty of Great Britain's Bulletins covering period 1945 to 
1949. In reasonable condition. Offers to: Box No. G377. 

THE RADIO AMATEUR INVALID & BEDFAST 
CLUB is a well established Society providing facilities for 
the physically handicapped to enjoy the hobby of Amateur 
Radio. Please become a supporter of this worthy cause. 
Details from the Hon. Secretary, Mr. H. R. Boutle, 14 
Queens Drive, Bedford. 

SIGNAL INJECTORS (AF/RF) £2.50 with full instruc- 
tions. Pin points faults in radios/ amps. quickly. Or send 
s.a.e. for list of low priced test equipment. Bobker, 29 
Chadderton Drive, Unsworth, Bury, Lancs. 

WANTED: WB. HF1016 speaker. State price. Burton, 
24 Holly Road, Birmingham, B16 9NH. (Telephone: 
021-454-2046). 

FOR SALE: 25 mixed voltage 2W zeners 50p. Switch 
cleaner 50p. P/r cassette mechanisms £10 and £15. S.a.e. 
for details. Incomplete video tape recorders £50. Closed 
circuit TV cameras £50. Hearing aid amplifiers £1. Red 
l.e.d.'s 5p and 10p. 1N914 -100 - 50p. 10 fuseholders £1. 
6 power transistors £1. Miniature relays 25p. Box No. 
G381. 

(Continued on page 127) 

COMPONENT SEMICONDUCTORS 
PACKS BC107 12p 7400 12p 
PU 1 : 50 untested, un- BC108 12p 7402 12p 
marked t.t.l. i.c.'s (mostly BC109 12p 7408 12p 

7400 series) 65 p 
BC182 12p 741 25p 
8C183 13p ZN414 100p 

PU2: Untested, unmarked BC184 13p BY127 15p 
silicon diodes, some ger- BC212 1op 0A200 20o 
manium. Pack of 200 (ap- 
prox.). 65p 

8C214 1op M6800 740p 

PT1: Tested, marked selec- 
tion of popular diodes. Con- 
tains: 25 x 1N914, 10 x 

OPTO -ELECTRONICS 
1N4002, 5 x BY127 125p LEDs 0.125" 0.2" each 
PT2: Tested selection of Red TIL209 FLV117 15p 

popular electrolytic 
capacitors. Contains: 5 x 

Yellow TIL211 FLV310 22p 
Green TIL213 FLV410 24p 

1NF, 5 x 4.7pF, 5 x 10pF, 3 Clips, either type, extra 2p 
90p 

x 100pF 150p DL707 CA Display 

PT3: Five +W 5% resistors 
of each value from 10 2 to 
1M. Total of 305. DIN PLUGS 
Tested. 325p AND SOCKETS 
PT4: Stranded connecting Plug Socket 
wire. Five colours each 5 2 -pin 7p 7p 
metres. 65p 3 -pin 11p 9p 
PT5: As pack PT4 but solid 5 -pin 180° 13p 10p 
conductor. 65p 5 -pin 240° 14p 11p 

BARGAIN SPOT 
Whilst stocks last 4mm plugs and sockets. Available 

Money refunded if unavailable in the following colours: Black, 
2,200,uF 25V electrolytic 38p Blue, Red Green, White & Yellow. 
AD142 Transistor 30p Plug top Socket 11p Terminal 25p 
S.P.S.T. Toggle switch 29p 

Mail order only. All prices include VAT. Please add 20p for 
postage (except component packs). Full list available on 
receipt of large s.a.e. 

T. & J. ELECTRONIC COMPONENTS 
98 Burrow Road, Chigwell, Essex 1G7 4HB 

A CAREER IN RADIO 
Start training today and make sure you are qualified to take 

advantage of the many opportunities open to the trained 
person. ICS can further your technical knowlerige and 

provide the specialist training so essential to success. 
ICS, the world's most experienced home study college, 

has helped thousands of ambitious men to move up into 
higher paid jobs - they can do the same fpr you. 

Fill in the coupon below and find out howl 
There is a wide range of courses to choose from, in- 

cluding: 
CITY & GUILDS CERTIFICATES 
Telecommunications Technicians' 
Radio TV Electronics Technicians' 
Electrical Installations Technicians' 
electrical Installation Work 
Radio Amateurs' 
MPT Radio Communications Cert 

EXAMINATION STUDENTS - 
GUARANTEED COACHING 
UNTIL -SUCCESSFUL 

TECHNICAL TRAINING 

ICS otter a wine choice of non -exam 
courses designed to equip you fo' a 

better lob in your particular branch of 
electronics. including. 
Electronic Engineering & 

Maintenance 
Computer Engineering/Programming 
Radio. TV & Audio Engineering 

& Servicing 
Elecrru:al Engineering. Installations 

a Contracting 

COLOUR TV SERVICING 
technicians Ira',,' t ras TV inq are it constant demand Learn all the 
techniques ytiu. nr. I in serv,.r Colour and M',e,, IV sets through new home 
sturbf course al4°uved by Iedrb,,q manufacturer 

POST THIS COUPON OR TELEPHONE FOR FREE PROSPECTUS 

I am interested in 

I Name 

Address 

1 ICS 
Accredited 
be CACC 

Age 

Laim mac awn am-® 
I)ccunauun 

To 
International Correspondence Schools 

Member of Dept M278 Intertext House. LONDON 

ARCC SW8 4UJ or phone 01-622 9911 (anytime) 
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RADIO 
MODELLER 
ELECTRON I C 

MODEL RADIO CONTROL 
Detailing both Theory and Practice, this book, 
by leading authority Paul Newell, has become 
the standard reference work. A brief historical 
survey leads up to a detailed description of 
proportional systems, with over 100 il- 
lustrations, including theoretical circuits and 
p.c. layouts for an advanced digital system. 
134 pages Price £3.35 

U.K. Packing 
& Postage 32p 

ON SALE NOW 
at all leading shops 
or direct from:- 

RADIO MODELLER 
BOOKS DIVISION, 
High Street, 
Sunningdale, 
Berkshire SL5 ONF. 

p 

BOOKS 

theory aoci 
practice at 

MODEL 
RADIO 
[o11TROl 

snaoDme^, o. . . 
Daooi ue . .p , ... 

BEVOR OPTICAL & 
TECHNICAL 

6 SICILIAN AVENUE 
LONDON W.C.1 

Tel. 01-836 4536 

4" dia. lens 

FLEXIBLE 
MAGNIFIER 

WITH CAST IRON BASE, 

PRECISION GROUND AND 

POLISHED LENS, CHROME PLATED 

FRAME AND FLEXIBLE TUBE. 

IDEAL FOR HOBBIES, AND 

DETAILED WORK WHICH REQUIRES 

BOTH HANDS FREE. 

CALLERS WELCOME 
(Subject to price ruling at the time of issue) 

£14.91 
POST 
FREE 

PLAIN-BACKED 
SELF-BINDERS 
for your other magazines 

(Maximum Format 11+" x 814-") 

The "CORDEX" Patent Self -Binding 
Case will keep your copies in mint 
condition. Issues can be inserted or 
removed with the greatest of ease. 
Specially constructed Binding cords are 
'made from Super Linen of great strength, 
very hard twisted and twice doubled. 
They are attached to strong RUSTLESS 
Springs under tension, and the method 
adopted ensures PERMANENT RESILI- 
ENCE of the Cords. Any slack that may 
develop is immediately compensated for, 
and the Cords will always remain taut 
and strong. It is impossible to over- 
stretch the springs, as a safety check 
device is fitted to each. 

COLOURS: MAROON OR GREEN 
(If choice not stated, colour available will be sent) 

PRICE £1.95 
including V.A.T. 

p. & p. 40p 

Available only from:- 

Data Publications Ltd. 
57 Maida Vale London W91SN 
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SMALL ADVERTISEMENTS 

(Continued from page 125) 

POSTAL ADVERTISING? This is the Holborn Service. 
Mailing lists, addressing, enclosing, wrapping, facsimile 
letters, automatic typing, copy service, campaign plan- 
ning, design and artwork, printing and stationery. Please 
ask for price list. - The Holborn Direct Mail Company, 
Capacity House, 2-6 Rothsay Street, Tower Bridge Road, 
London, S.E.1. Telephone: 01-407 6444. 

2 METRE FM MONITOR RECEIVER MODULE. PCB 
size 5 in. x 2t in. 6 channel. Complete kit including 
prewound coils/transformers and ceramic filters £24.30. 
Matching scanner, 2 mode kit £7.90 inc. LED's. Receiver 
crystals £2.50 per channel. Details s.a.e. A. Bailey, 
G3WP0, 9 Alberta Walk, Worthing, Sussex. 

FOR SALE Gent's wrist watch, £20. Nurse watch, £12. Box 
No. G382. 

INTERCOM/BABY ALARM. 50 ft. lead, volume control. 
Only £7.95. Refund guarantee. J. Harmsworth (RE2), 34 
Victoria Street, Eccles, Maidstone, Kent. 

WANTED: Telford Communications TC10 "Multimode" 2 
metre transmitter. Details and price please to Box No. 
G383. 

FOR SALE: Radio & Electronics Constructor. Seven bound 
volumes. 1958-1961, 1969-1970, 1971-1972 (Two copies), 
1972-1973. Offers? Merseyside. Telephone: 051-426 6767. 

PERSONAL 
JANE SCOTT FOR GENUINE FRIENDS. Introduc- 

tions to opposite sex with sincerity and thoughtfulness. 
Details free. Stamp to: Jane Scott, 3/Con North St. 
Quadrant, Brighton, Sussex, BN1 3GJ. 

SPONSORS required for exciting scientific project 
Norwich Astronomical Society are building a 30" telescope 
to be housed in a 20' dome of novel design. All labour being 
given by vr,lunteers. Already supported by Industry and 
Commerce in Norfolk. Recreational. Educational. You 
can be involved. Write to: NAS, Secretary, 195 White 
Woman Lane, Old Catton, Norwich, Norfolk. 

FOR. HELP with (elementary) Computer, statistical or 
technical mathematics, send query, s.a.e., paper, P.O. 
for 50p to: Box No. G380. 

IF YOU HAVE ENJOYED A HOLIDAY on the Norfolk 
Broads, why not help to preserve these beautiful 
waterways. Join the Broads Society and play your part in 
determining Broadlands future. Further details from: - 
The Hon. Membership Secretary, The Broads Society, 
"Icknield," Hilly Plantation, Thorpe St. Andrew, 
Norwich, NOR 85S. 

CHI -KUNG for mental/physical health. Discover "Chi" - 
the life-force/bio-electricity in your body. Send stamp for 
your Free Literature. The Chi -Kung Society (REC39), 64 
Cecil Road, London E13 OLR. 

BROADLANDS RESIDENTIAL CLUB for elderly 
people. Are you recently retired and looking for a home? 
We have a delightful top floor room overlooking Oulton 
Broad, facing south. Write to: The Warden, Broadlands 
Residential Club, Borrow Road, Oulton Broad, Lowestoft, 
Suffolk. 

C 

Give for those who Gave 

WINGS APPEAL 

During September 

a 
b 

Random Electronic 

Complete 
or 
K 

t 
Build your own 'EASY DICE' from the 5 intergrated 
circuits and full components supplied, including box 
and descriptive instructions. .' 

P.C.B. 
Layout 

C.4 

Z 

5.1 z 
0.9 

e e F21 
R6 r I III T 

All you need is a soldering iron 
TWO DICE FACES TOUCH CONTROL... 

*Self Assemble Dice £3.95 
*Ready built Dice £4.75 (INCL. P+P) 

Order now from Fringewood Electronics Ltd 
1 Hatton Court Ipswich Suffolk 0473 2101 51 

Amount enclosed £ 
Name 
Address 

please state amount required in appropriate boxe -1 

BUILD YOUR OWN 
PA., GROUP & DISCO SPEAKERS by R. F. C. Stephens 

Save money with this practical guide. Plans for 17 different 
designs, Line source, I.B., Horn and Reflex types, for 8"-18" drive 
units. £3.95 post free ($8 overseas). 

THE INFRA -BASS LOUDSPEAKER by G. Holliman 
(full constructional details for versions using 15", 12" and 10" 
drive units.) £2.95 post free ($6 overseas). 

THE DALESFORD SPEAKER BOOK by R. F. C. Stephens 
This book is a must for the keen home constructor. Latest tech- 
nology DIY designs. Plans for 1.8., and Reflex designs for 10-100 
watts. Also unusual centre -bass system. £2.20 post free ($5 over- 
seas). 

VAN KAREN PUBLISHING 
5 Swan Street, Wilmslow, Cheshire 

Build 50 Interesting Projects on a 

P.C. Chassis with surplus com- 
ponents from your "Spares Box". 

EXPERIMENTER'S 
PRINTED CIRCUIT KIT 

Contents: 4 small boards to suit the 
enclosed designs, etching powder, 
resist paint, solvent, degreaser and 
etching instructions. Also 60 Cir- 
cuit Diagrams, chassis plans and 
layouts for simple Crystal Sets, 
Transistor Receivers, Transmitters, 
Ring Radio Metal Detector, Radio 
Control, Ultrasonic Alarm, Inter- 
coms, Amplifiers, Instruments, 
Gadgets, etc., you can build at 
negligible cost with 'surplus' or 
reclaimed parts and transistors you 
already have. 
Price: £1.70. Postage & pack. 30p 

PHOTOELECTRIC KIT 
A kit of basic parts to build a simple, 
I.R. sensitive photoelectric switch. 
Contents: phototransistor, tran- 
sistors, diode, resistors, connector, 
relay chassis board, case, screws 
rivets and full instructions. Also 
plans for Modulated -Light Alarms. 
Price: £4.50. Postage & pack. 60p. 

OPTICAL KIT 
A kit of parts of build an I.R. folded - 
beam projector and receiver to suit 
the above kit. Contents: 2 lenses, 2 
mirrors, 2 45° blocks, infra -red filter, 
lampholder, building plans, etc. 
Price: £3.70. Postage & pack. 30p. 
Both kits together make an efficient 
Invisible Beam Burglar Alarm. 

EXPERIMENTAL ELECTRONICS 
335 Battersea Park Road, London S.W. 11 4SL 

Send S.A.E. for full details of all kits end circuits 
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RADIO & ELECTRONICS CONSTRUCTOR 
Single Copies 

Price 50p each, p&p 13p 
Issue(s) required 

Annual Subscription 
Price £7.50 inland, £8.50 overseas (including 

post free, commence with 

Bound Volumes: 

issue 

Vol. 27. August 1973 to July 1974 Price £3.00, post & pkg 90p 
Vol. 28. August 1974 to July 1975 Price £3.20, post & pkg 90p 
VoL 29. August 1975 to July 1976 Price £3.50, post & pkg 90p 
Vol. 30. August 1976 to July 1977 Price £3.70, post & pkg 90p 
Vol. 31. August 1977 to July 1978 Price £5.20, post & pkg 90p 

CORDEX SELF -BINDERS 
With title, 'RADIO & ELECTRONICS CONSTRUCTOR' on spine, 

maroon only 
With no title on spine, maroon 
With no title on spine, green 

Price £1.95, post & pkg 40p 
Price £1.95, post & pkg 40p 
Price £1.95, post & pkg 401.) 

Prices include V.A.T. 

DATA BOOK SERIES 
DB5 TV Fault Finding, 132 pages Price £1.20, P. & P. 20p 
DB6 Radio Amateur Operator's Handbook, 

New edition in course of preparation 
DB17 Understanding Television, 504 pages Price £3.95, P. & P. 70p 
DB19 Simple Short Wave Receivers Price 80p, P. & P. 20p 

140 pages 

STRIP -FIX PLASTIC PANEL SIGNS 
Set 3: Wording - White 6 sheets Price £1.00, P. & P. 8p 
Set 4: Wording -- Black - 6 sheets Price £1.00, P. & P. 8p 
Set 5: Dials 6 sheets Price £1.00, P. & P. 8p 

Prices include V.A.T. 
I enclose Postal Order/Cheque for in payment for 

NAME 

ADDRESS 

(BLOCK LETTERS PLEASE) 

Postal Orders should be crossed and made payable to Data Publications Ltd. 

Overseas customers please pay by International Money Order. 
All publications are obtainable through your local bookseller 

Data Publications Ltd., 57 Maids Vale, London W9 1SN 

PLEASE MENTION THIS MAGAZINE WHEN WRITING TO ADVERTISERS 

128 RADIO AND ELECTRONICS CONSTRUCTOR 



 

E
LE

C
T

R
O

N
IC

S
 D

A
T

A
 

50
 

T
R

A
N

S
F

O
R

M
E

R
 

C
U

R
R

E
N

T
S

 
In

 (
a)

 
an

 a
.c

. 
ge

ne
ra

to
r 

co
up

le
s 

to
 t

he
 p

ri
m

ar
y 

of
 a

n 
ir

on
 -c

or
ed

 t
ra

ns
fo

rm
er

, a
nd

 t
he

 s
ec

on
da

ry
 c

on
ne

ct
s 

to
 a

 
lo

ad
. 

A
n 

al
te

rn
at

in
g 

vo
lta

ge
 w

ho
se

 m
ag

ni
tu

de
 d

ep
en

ds
 

on
 t

he
 t

ur
ns

 r
at

io
 o

f t
he

 t
ra

ns
fo

rm
er

 a
pp

ea
rs

 a
cr

os
s 

th
e 

lo
ad

. T
he

 c
ur

re
nt

 in
du

ce
d 

in
 t

he
 s

ec
on

da
ry

 f
lo

w
s 

in
 t

he
 

op
po

si
te

 d
ir

ec
tio

n 
to

 t
ha

t 
fl

ow
in

g 
in

 t
he

 p
ri

m
ar

y.
 

T
he

 c
ur

re
nt

 d
ir

ec
tio

ns
 c

an
 b

e 
m

or
e 

re
ad

ily
 v

is
ua

lis
ed

 
by

 d
ra

w
in

g 
th

e 
pr

im
ar

y 
an

d 
se

co
nd

ar
y 

on
 t

he
 s

am
e 

si
de

 
of

 t
he

 c
or

e,
 a

s 
in

 (
b)

. 
B

ot
h 

w
in

di
ng

s 
ar

e 
w

ou
nd

 i
n 

th
e 

sa
m

e 
di

re
ct

io
n.

 A
t a

n 
in

st
an

t 
w

he
n 

th
e 

up
pe

r 
te

rm
in

al
 o

f 
th

e 
ge

ne
ra

to
r 

is
 p

os
iti

ve
, c

ur
re

nt
 (

as
su

m
ed

 to
 f

lo
w

 f
ro

m
 

po
si

tiv
e 

to
 n

eg
at

iv
e)

 f
lo

w
s 

in
 t

he
 p

ri
m

ar
y 

as
 i

nd
ic

at
ed

. 
T

he
 i

nd
uc

ed
 c

ur
re

nt
 in

 t
he

 s
ec

on
da

ry
 f

lo
w

s 
in

to
 th

e 
lo

ad
 

as
 s

ho
w

n.
 

T
hi

s 
is

 n
ot

 a
n 

an
om

al
ou

s 
si

tu
at

io
n,

 a
nd

 it
 e

xp
la

in
s 

th
e 

be
ha

vi
ou

r 
of

 t
ra

ns
fo

rm
er

 w
in

di
ng

s 
w

he
n 

co
nn

ec
te

d 
in

 
se

ri
es

. A
s 

ca
n 

be
 s

ee
n 

in
 (

c)
, 

w
he

n 
th

e 
up

pe
r 

en
d 

of
 th

e 
pr

im
ar

y 
is

 p
os

iti
ve

 (
cu

rr
en

t p
as

si
ng

 i
n)

 s
o 

al
so

 is
 t

he
 u

p-
 

pe
r 

en
d 

of
 t

he
 s

ec
on

da
ry

 (
cu

rr
en

t 
pa

ss
in

g 
ou

t)
. 

In
 (

d)
 

w
e 

jo
in

 t
he

 p
ri

m
ar

y 
an

d 
se

co
nd

ar
y 

in
 
se

ri
es

, 
an

d 
th

e 
vo

lta
ge

 f
ro

m
 t

he
 s

ec
on

da
ry

 a
dd

s 
to

 t
he

 v
ol

ta
ge

 
fr

om
 t

he
 g

en
er

at
or

. W
he

n 
co

nn
ec

te
d 

as
 in

 (
e)

 t
he

 v
ol

ta
ge

 
fr

om
 t

he
 s

ec
on

da
ry

 i
s 

su
bt

ra
ct

ed
 f

ro
m

 
th

at
 f

ro
m

 t
he

 
ge

ne
ra

to
r.

 
In

 th
e 

au
to

tr
an

sf
or

m
er

 o
f 

(f
),

 a
 c

om
m

on
 s

ec
tio

n 
of

 th
e 

w
in

di
ng

 c
ar

ri
es

 b
ot

h 
pr

im
ar

y 
an

d 
se

co
nd

ar
y 

cu
rr

en
ts

. 
Si

nc
e 

th
es

e 
fl

ow
 

in
 

op
po

si
te

 
di

re
ct

io
ns

, 
th

e 
ac

tu
al

 
cu

rr
en

t 
is

 
th

e 
sm

al
le

r 
su

bt
ra

ct
ed

 f
ro

m
 t

he
 l

ar
ge

r 
an

d,
 

fo
r 

se
co

nd
ar

y 
vo

lta
ge

s 
gr

ea
te

r 
th

an
 h

al
f 

th
e 

pr
im

ar
y 

vo
lta

ge
, 

is
 l

es
s 

th
an

 t
he

 c
ur

re
nt

 f
ro

m
 t

he
 g

en
er

at
or

. 
In

 
co

ns
eq

ue
nc

e 
th

e 
co

m
m

on
 s

ec
tio

n 
m

ay
 b

e 
w

ou
nd

 w
ith

 
th

in
ne

r 
w

ir
e 

th
an

 t
he

 n
on

 -c
om

m
on

 s
ec

tio
n 

ab
ov

e 
it.

 

L 

A
C

 
g
e
n
.
 

(a
) 

(d
) 

vi
+

v2
 

Lo
ad

 

=
 w

in
di

ng
 s

ta
rt

 

(b
) 

(e
) 

vi
-V

2 

(a
) 

(f
) 

l 



This superb organ-build the first 
working section for just over £100. 
Full specification in our catalogue. 

. 
®0ik® .` ' ' 

Touch operated rhythm generator, the 
'Orumsette'. Construction details 25p. 
(Leaflet MES49). Specification in our 
catalogue. 

Multimeters, analogue and digital, 
frequency counter, oscilloscopes, and 
lots, lots more at excellent prices. 
See cat. pages 106 and 183 to 188 for 
details. 

JIIII//11111I111I1i1111111r 

61 -note touch -sensitive piano to build 
yourself. Full specification in our 
catalogue. 

A massive new 
catalogue from 
Maplin that's even 
bigger and better 
than before. If you 
ever buy electronic 
components, this is 
the one catalogue 
you must not be 
without. Over 280 
pages -some in full 
colour- it's a 

comprehensive 
guide to electronic 
components with 
hundreds of 
photographs and 
illustrations and 
page after page of 
invaluable data. 

Our bimonthly newsletter contains guaranteed prices; 
special otters and all the latest news frnn, A4anlin 

A range of highly attractive knobs is 
described in our catalogue. Our prices 
are very attractive too! 

The 3800 synthesiser build it yourself 
at a fraction of the cost of one ready- 
made with this specification. 
Full details in our catalogue. 

A pulse width train controller for 
smooth slow running plus inertia 
braking and acceleration. 
Full construction details in our 
catalogue. 

Speakers from 11/2 inch to 15 inch; 
megaphone. PA horns, crossovers etc. 
They're all in our catalogue. 
Send the coupon now! 

Tryiweemin 
ELECTRONIC SUPPLIES LTD 

Post this`- 
coupon now for your` - 
copy of our 1979-80 
catalogue price 70p. 

Please send me a copy of your 280 page ellt 
catalogue. I enclose 70p (plug 37pp&p). 

If I am not completely satisfied I may return the 
catalogue to you and have my money refunded. 

If you live outside the U.K. send £1.35 or ten 
International Reply Coupons. REC1079 

I enclose £1.07. 

n NAME 

ADDRESS 

A wide range of disco accessories at 
marvellous prices. Our catalogue has 
all the details. 

! . 
priori-ia w 

A very high quality 40W per channel 
stereo amplifier with a superb 
specification and lots of extras. 
Full construction details in our 
catalogue. 

A genuine 150W per channel stereo 
disco to build yourself. 
Full specification in our catalogue. 

All mail to: - 
RO. Box 3, Rayleigh, Essex SS6 8LR. 

Telephone: Southend (0702) 554155. 
Shop: 284 London Road, Westcliff-on-Sea, Essex 
(Closed on Monday). 
Telephone: Southend (0702) 554000. 


