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AND THERE’'S MORE WHERE THIS CAME FROM

It's a long time since one of our adverts was presented in ‘list’ form - but simply because we do not try to squeeze this lot in every time
doesn’t mean that it's not available. Our new style price list (now some 40 pages long} includes all this and more, including quantity prices
and a brief description. The kits, modules and specialized RF components - such as TOKO coils, filters etc. are covered in the general price
list - so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now ({incorporating a revised version of pt.1).

7443 1.5  74LS112 0.38 7415169 2.00 VARICAP TRANSISTORS  capacITORS
KB4413 1.95 7444N  1.12 7415113 0.38 74170N 2.30 TUNING DIODES AUDIO DEVICES  All 5mm or less spacing
KB44l7  1.80 74008 74458 0.94  74LS114 0.38  74LS170 2.00 BAL0Z 0.30 BC237 0.08
TORA420  2.25 741500 7446N  0.94  74118N 0.83 7415174 1.20 BA121 0.30 BC238 0.08 HSSHE S
KB4420B  1.09 7401N 741547 0.89 741208 1.15  74175N 0.87 ITT210 0.30 BC239 0.08 | 2P2.3b3.4R7.0P
KB4423  2.30 741501 7448N  0.56  7412IN 0.42  74LS175 1.10 BB204B 0.36 BC307 0.8 | BP2.108.1%.280..0.04
KB4424  1.65 74024 741548 0.9 74122V 0.46 741768 0.75 BB1OSB 0.36 BC308 0.08 | Z2b.27e.33bATE
KB4431 1.95 741502 741549 0.99 74123 0.73 741778 0.78 BB109 0.27 BC309 0.08 150022082708
KB4432  1.95 7403 745N 0.17 7415124 1.75 7418IN 1.65 MVML25 1.05 BC413  0.10 330p.390p 4709
KB4433 1.52 741803 741851 0.24 74125N 0.38 7418181 3.50 8B212 1.95 BC414 0.11 INO,9N2, 303 . 4N . .
KB4436  2.53 7404N 745N 0.17 7415125 0.44  74LS183 2.10 KV1210 2.45 BCAS 0.07 | jpRe?N3e ot AN
KB4437  1.75 741504 74548 0.17  74126N 0.57  74184N 1.35 Kv1211 1.75 BC4l6  0.08 :
KB4438  2.22 7405N 740554 0.24 7415126 0.44  74185N 1.34 KV1226 1.95 BCS46  0.12
KB4441 1.35 74LS05 41555 0.24 74128N 0.74 7415190 0.92 KV1225 2.75 BC556 0.12
KB4445  1.29 7406N 7460N  0.17  7413N 0.73  74192N 1.05 KV1215 2.55 BC550 0.12 MoNoCITHIC
375 KBA446  2.75 7407N 741863 1.24 7415132 0.78 7415192 1.80 KV1225 2.75 BC560 0.12 Lo ooy
LM3BON-14 1.00  KB4448  1.65 7408N 7470 0.28  74LS136 0.40  74193N 1.05 SWITCHING AND  BC639 0.22 FEEDTHR:
IM380N-8 1.00 NES044N  2.26 741508 T472N  u.2¥ 74LS138 0.60 74LS193 1.80 PINDIODES  BC640 0.23 INO SOLDER IN....0.09
38N 1.81  NESS3IAN 1.8 7409N 7473 0.32  7414IN 0.56  74194N 1.05 . 2501775 0.18 | oo (sravens)
INAI9CE  1.95  Spe000  3.75 741509 741573 0.38 74142 2.65  74196N 0.9 S IiE363 06s o 2SABTZA 0.14 | [ nERTIR O RN
NES44N  1.80  SLe270  2.03 7410N 74748 0.27  7414W 3.12 745196 1.10 e 25D666A 0.30 A
NESSSN  0.30  SLe310  2.03 741510 741S74 0.28 74144 3.12  74LS197 1.10 o 2SB6d6A 0.30 | A2 O
NESS6N  0.50  sS06600  3.75 741IN 747N 0.38 7415145 0.97  74198N 1.50 e o 2506684 0.40 oSN LOTHE
NE560N 3.50 SL6640  2.75 74LS11 7476N  0.37 741478 1.75 74199N  1.60 A 568 2SB648A 0.40 220N,470N. .
NES6N  4.05 516690  3.20 4576 038 g414an 1.09 7415247 0.93 [ (TORIO6L 095 T 5spreo 0.45
NE564N 4.29 SL6700 2.35 741578 0.38 7415148 1.19 74LS257 1.08 2SB720 0.45 POLYESTER (GENERAL)
NES6SN  1.00  ICL8038CC 4.50 7414N 7480N  0.48 741508 0.99  74LS260 1.53 2502546 0.19 | 10mm LEAD SPACING
NES66N  1.60  MSL9362  1.75 748IN  0.86  74151N 0.55  74LS279 0.52 25A1084 0.20 | 10N,15N,22N,33N..0.06
NES70N 3.85 MSL9363  1.75 7482N  0.69 7415151 0.84 74LS283 1.20 1N4001 0.06 25C2547 0.19 47N,68N,100N
SL624 3.28 HA11211 1.95 7485N  1.04 7415 0.64 7415293 0.95 1N4002 0.07 25A1085 0.20 220N. o iiiiiiiaan 0.11
TRA6S] 1.8l  ual1223 2.1 74L85 0.99 7418153 7415365 0.49 IN5402 0.15 AUDIO POWER  20mm LEAD SPACING
UATO9HC  0.64  _p11225  1.45 741586 0.40  741s4n 74LS366 0.49 o9l 0.07 220N,3308,470N. . .0.18
WA709RC  0.36  HA12002 1.45 7489N  2.05  74)55y 7415367 0.43 AAIL2 0.25 —
GA7IOHC  0.65  HAl2017  0.80 74908 0.33 7418155 7415368 0.49 BRIDGES : o T ——
GA710PC  0.59  jA12402  1.95 741590 0.90  741cen 7415374 1.80 1A/50v  0.35 ) T S S5 (0
WA741GH  0.66  pal24l)l  1.20 7491N  0.76 74157 7418377 1.95 6A/200v 0.75 e bR
wA74lON 0.27 HA12412 1.55 74891 1.10 546157 7408379 1.30 | e S UR | e B
UA747TON  0.70 LF13741  0.33 7492N  0.38  7415)58 7418393 1.40 20mm LEAD SPACING
UAT48CN  0.36 SN76660N 0.80 741892 0.78 741598 o
POLYSTYRENE

@753 2044 74938 0.32  741e0n
uR758 ~ 2.35  FREQUENCY DISPLAY 741893 093 7415160 SEE THE EXTENSIVE SECTION S oA
IN OUR NEW PRICE LISTS AND Gl ||| BiaddusEtidiizn,

TRLORS 109 7494N  0.78  74161N
TBAS20M 0. 7495N  0.65  741516) CATALOGUE 0.33 | 100 80R.2505

TCA940E  1.80 741595 1.14
TIA028  2.11 | saal058 74968  0.58 ;ﬁigjz LF/HF FIXED INDUCTORS 050 470p,680P,820P. . .
TOA1029 211 | 3aAl0s9 741596 1.20 7418163 -FULL E12 RANGE 0L 1NO, IN2, IN5, IN8. .
TOALOS4  1.45 11C90nC 7497 74164N 7BA series luH-lmH 0.16 2N2.2N7,3N3 ,3N9 ..
TDAl062  1.95 LN1232 74LS107 7415164 8RB series 4N7,5N6,6N8, 10N. .
TODAL072  2.69 LNL242 74109N 74165N 100uH-3 3mH 0.19
TIR1074A 5.04 MSL2318 74L5109 7415165 108B series [LATAI B(E)AD CAPS
TOAL083  1.95 | msMs523 741108 741678 33mH-120mH 0.33 16v: 0.22,0.33,
TDA1090  3.05 MSM5524 7411IN 10RBH series 0.68,1.0......... 0.18
HA1137  1.20 | MM5525 120mH-1 .5H l6v: 2.2,4.7,10..0.19
HAl196 2.00 MIM5526 6v3: 22,47....... 0.30
PIEZO SOUNDER 10v: 22,100 .35

HALL97 - 1.00 | MeMs527 - 9.75 VOLTAGE REGULATORS PB2720
TmngO 1.40 MIM55271 9.75 ALUMIN ELECTROLYTICS
Ty e T o 78series 0.95 RADIAL (VERT. MOUNT)
Mci3lop  1.90 1CM7216B 19'25 79series 1.00 LEDs {uF/voltage)
MC1330  1.20 ICMI217A 9. | 78Mseries 0.65 10.7MHZ 2 POLE TYPES: 5MM RED 1/63.2.2/50,4.7/35
MC1350  1.20 SP8629 78Lseries 0.35 10MI5A 15KHZ BW  2.49 | 3MM RED CLEAR 10/16,15/16,22/10
HA1370 1.90 SP8647 79105 0.85 10.7MHZ 8 POLE TYPES: 3MM RED 33/6.3...........0.08
HA1388  2.75 9SH9OPC 78MGT2C  1.75 10M4B1 15kHz BW  14.50 | 2.5 X 5MM RED 22/16,33/10,
TDA1490 1.86 HDLO551 TMGT2C 1.75 H4402 7.5KHZ BW 15.50 { SMM GREEN 47/10.. .. 0.09
MC1496F  1.25 HD44015 723N 0.65 10M22D 2.4KHZ SSB 17.20 | 3M QN CLEAR 10/63,22/
SL1610P  1.60 HD12009 L200 1.95 HF FIRST FILTER: 3MM GREEN 47/16,100/16 :
SL1611P  1.60 44752 TIAL412  0.75 B34F8A 34.5MHz HF 32.00 | 2.5 X SMM QN 47/63,100/25,220/16
SL1612P  1.60 NES553N p——— —— SMM YELLOW VN66AF 0.95 470/6. 30 ciuninen 0.12
SL1613P  1.89 LM317MP RADIO CONTROL CRYSTALS 3MM YELLGW CL 23866 0.85 100/63,470/16,
SL1620P  2.17 LM33TMP ; : IMM YELLGW SMALL SIGNAL 1000/10.......... 0.1
SL1621P  2.17 C— (No splits available) 2.5 X SMM YE 1000/16,470/63. ..0.
SL1623P  2.24 L5l fedip SMM ORANGERED 1000/63,2200/16. .
SL624C  3.28 4000 3rd OT 30pF HC250 1.65 SMM ORA CL 3300/25.. ...
SL1625P  2.17 4002 8080a/2 AM/FM RX:- 3IMM ORANGERED 1000/100.
SL1626P  2.44 4008 8212 3rd OT 30pF HC25U 1.65 2.5 X SMM ORA 10000/70. . ...+
SL1630P  1.62 4009 8214 M TX :- SMM INFRA RED \XIAL (HORIZ. MOUNT
SLle40p 1.89 | 40108 8216 Fund 20pF HC25U P, o) et 111,25'42/%2'6_4‘,25 )
SL1641P  1.89 4011AE 8224 Pairs FM IR OPT CPLR 10/16. snnnnnns 0.08
g2t BEES B - St CLIP 4.7/63,22/10,22/16
8255 _ LCDs 3316 .0 iiiiins 0.09
6800P CRYSTALS 3.5 _d@git 9.45 47/25[,100,'16. .0.10
6810 4 digit 8.95 100/25. .. .0.11
BZLSENHZ 5 digit 8.95 1000/16. . ..0.25
6820 100kHZ 9t - A p
i e o
6852 1.0MHzZ /35, /16..0.

3.2768MHz 1000750
MC2708 4.000MHzZ
2114 4.19439MHz
4027 6.5536Miz
2102 10.0M4z
2112 10.6985MHz
2513 10.7015MHz
HM4716 10.2454Hz
811597 10. 7MHz
11.52MHz
100MHz

v

N RN N

100N,220N.
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TOKO COILS AND FILTERS
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TDA2002  1.25 40118
TDA2020  3.00 4012
ULN2242A  3.05 4013
ULN2283B  1.00 4015
CA3080E  0.70 4016
CA3089E  1.84 4017
CA3090AQ 3.35 4019
CA3123E  1.40 40208
CA3130E  0.80 4021
CA3130T  0.90 4022
CA3L40E  0.46 4023
CA3189E  2.20 4024
MC3357P  2.35 4025
LM3900N  0.60 4026
LM3909N  0.68 4028
143914N  2.80 4029
LM3915N  2.80 4030
KB4400  0.80 4035
KB4406  0.60 4040
KB4412 1.95 4042

Sno

SCHOTIKY DIome B RESISTORS

MIXERS (SBL1=MDL08 .

SBLL 1-500Miz 1)1.25 e 0.254, 5% E12 CARHON
SBL1-8 .1-200Miz 4.55 Lohum-10M

SBLI-X 10-1000MHZ 5.75 | Miniature ciock, | O-25% 13

SRAL .5-500Miz  8.45 | 12/24 hr., alarm,
SRAl-1 .1-500MHz 9.25 | day, date, HORIZ CARBON PRESETS
SRAIH .5-500MHz 13.35 | backiight. 10mm TYPE

SRA3 .025-200MHz 10.25 | Al for....9.95
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PRICES EXCLUDE VAT - PLEASE ADD 15%# CWO PLEASE : Commercial MA terms on appiication
Goods are offered subject 1o availability, prices subject CATALOGUES

Please send an Postage 35p per order. CWO please. (*UK only) to change - so please phone and check if in doubt.
SAE with all — —

enquiries. I~ E—
Access/Barclaycd {4 inc. rev. of
{min £5 please) part 1)

Callers welcome ALL PARTS :

TELEPHONE (STD 0277) 230909 TELEX 995194 AMBIT G 'POSTCODE CM144SG

2 & 3...60p ea




ICM7216C
ICM7217A

TTL 74 123
2
1CM7555

WATFORD ELECTRONICS

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND
MAIL ORDER, CALLERS WELCOME. Tel. Watford 40588/9

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS
DESPATCHED BY RET TERMS OF BUSINESS: CASH/CHEQUE/
P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. PLP ADD 50p TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. (ACCESS orders by telephone welcome).

ncluding P & P.

VAT Export orders no V.A.T. Applicable to U.K. Customers only. Unless stated otherwlse
all prices are excluslve of V.A.T. Please add 15% to total cost |

W e stock many more Items. It‘rly- to vislt us.
/BR Statlon: Watford High Street.

m-$.00 pm. Ample Free Car Parking space avallable.

Ground. Nearest Undergroun
Saturday $.

POLYESTER CAPACITORS: Axlal lead type (Values are In nAF)
400V : 1nF, 1n§, 2n2, 3n3, 4n7, 6n8 11p; 10n, 15n, 18n, 22n 12p; 33n, 47n,
20p ; 220n 30p; 330n 42p; 470N 52p; 680N 60p; 1uF 68p; 242 82p ; 4u7 85

p-
150V : 10nF, 12n, 100n 11p; 150N, 220n 17p; 330N, 470n 30p; 680n 38p; 1uF 42p; 1u5 45p; 242 |

48p; 4u7 58p.

W e are situated behind Watford Football

. Open Monday to

68n 16p; 100n, 150n

POLYESTER RADIAL LEAD CAPACITORS (250V)
10nF, 15n, 22n, 27n 6p; 33n, 47n, 68n, 100n 7p;
4700 17p; 680n 19p ; 1uF 23p; 1u5 40p; 2u2 46p.

ELE CTROLYTIC CAPACITORS : (Values are In uF) 500V : 10 52p;

|We stock most of the
150n, 220n 10p; 330n,| parts for projects in
{this magazine.

47 T8p; 250V : 100 85p ¢

83V :0-47,1:0,1-5.2-2,3-3 8p; 4-79p; 68, 10 10p; 15, 22 12p; 33 15p; 47 12p; 100 19p; 1000
70p. 50V : 47 12p; 68 20p; 220 24p; 470 32p; 2200 90p. 40V ; 4-7, 15,22 9p;

25V : 1-5, 6-8, 10, 22 8p; 33 9p; 47 8p; 100 1tp;
34p ;2200 50p ; 3300 76p; 4700 92p. 16V ; 40, 47,100 9p; 125
27v;150031p:220036p;3300149;470079;).

TAG-END TYPE: 450V : 100 65p. 70V ;

154p; 2200 $10p. 40V : 47004 160p. 25V : 4000 92p ; 3300 98p ; 2500, 2200 90p.

3300 90p; 4700 120p.

150 12p ; 220 15p; 330 22p; 470 25p; 680, 1000
§2p ; 220 13p; 470 20p; 680 34p; 1000

47002 245p. 64V ; 3300 198p; 2200 139p. 50V : 3300

. 15,000 345p

0-68, 1-0, 1
47, 68 22p;

3-3 16p; 4-7, 6:8, 10 18p; 15 36p;
22 30p; 33, 47 40p; 100 75p.
10V ; 15, 22 26p ; 33, 47 35p; 100 55p.

POTENTIOMETERS : (ROTARY)
Carbon Track. 0-25W Log & 0-SW
Linear Value.

500 (1,1 K & 2K (Lin. only) Single 29p
8K-2 M2 single gang 29
BK-2 M2 single with DP switch 78p
3K-2 M} double gang 38p

MYLAR FILM CAPACITORS
400V : 1nF, 2n, 4n, 4n7, 10n ép:
15nF, 22n, 30n, 40n, 47n Tp; 56n,
100n, 200n 9p. 470n/50V 12p.

MINIATURE TYPE TRIMMERS
4-6pF, 2-10pF 22p; 2-25pF, 5-65pF
30p ; 10-88pF 35p.

COMPRESSION TRIMMERS
3-40pF, 10-800F 20p ; 20-2500F 28p;
100-580pF 39p ; 400-1250pF 48p.

POLYSTYRENE CAPACITORS i

10pF to 1nF 8p: 1-5nF to 12nF 10p.

SILVER MICA: 2pF, 3:3, 4-7,
6-8, 8-2, 10, 12, 15, 18, 22, 27, 33,
38, 47, 50, 56, 68, 75, 82, 85, 100,
120, 150, 180 1Sp. 200, 220, 250,

, 300, 330, 360, 390, 470, 600,
800, 820 p. 1000, 1200, 1800,
2000 30p. 3300, 4700 60p.

CERAMIC CAPACITORS: 50V
0-5pF to 10nF 4p; 22n to 100n 7p.
EURO BREADBOARD £5-20.

VOLTAGE REGULATORS*®
1A TO3 +ve —ve
7805 14Sp 7805 220p

|
!

SLIDER POTENTIOMETER
0-26W log and linear values 60mm
BK {1-500K Q) single gang 70p
10K £2-500K Q dual gang 110p
Self Stick Graduated Bezels

PRESET POTENTIOMETERS
Vertical & Horlzontal

0-1W 50 Q—5MQ Minlature kL
0-25W 1000Q—3-3M Q Horiz 10p

| 0-25W 200£2—4-TM(} Vert 10p

RESISTORS: Carbon Film, High
Stablllity, Low Noise, Minlature
Tolerance 5%.

Range Val. 1-99

W 202-4M7 €24 2p

W 202-4M7 E12 2p
1W 2012-10M E12 Sp
29% Metal FIim100-1M 8p
1% Metal Flim510-1M 8p  6p
100+ price applles to Reslstors of
each value not mixed.

TGS 812 or 813 gas and smoke
detector 415p. Socket for above 30p,

SLIDE 250V :
1A DPDT 14p

1A DP cjofl. 18
7812 145p 7912 220p ~.u‘ REEEEE e
&

7815 145p 7915 220p
1818 145p —_
T0220 Plastic Casling

7805 60p 7905 e5p

pole ¢c/over 24p
PUSH BUTTON
Latching or
Momentary.
SPST C/Over 99p
DPDT C/Over 145p

OPTO
ELECTRONICS
LEDe plus cllps
TIL209 Red 13
TiL211 G 1
TiL212 Yellow 18
-2” Red 14
2”Yellow Green 18
Square LED 29
ocPN 120
ORP12 8¢
ORP81 (1]
2N8777 43
7 Seg Displays
TIL321 C An 5”7 118
TIL322 C Cth 5”7 118
DL704-C Cth -3”
DL707 C.A. -3” 99
DL747 C.A. 67 180
FND357 or 500 120
MAN3640 178

TIL78 deteclor 70
Bargraph Red.
Ten eegment 225p

SWITCHES

TOGGLE 2A 250V

SPST B3p
4dp

8P changeover 58p
SPST onjoft  84p

15p
DPDT c/oft 88p
DPDT Bilased 148p

TO92 Plastic C

78L0S 30p
78L62 30p
78L82 30p
78L12 30p
78L15 30p

7924
asing
T9L0S

79L12
79L15 &5

| SWITCHES Minlature Non-Locking
Push to Make 15p Push to Break 20p
ROCKER: SPST on/oft 10A 250V 28p
ROCKER: llluminated DPST
Lights when on: 10A 240V 5p
ROTARY: (ADJUSTABLE STOP) 1 pole/
2-12 way 2p/2-8W, 3p/2-4W, 4p[2-3W. 45p

p
95 LM326N 240 TBHOS+5V/SA . A s 5
170 LM327N. 270 \o5 | ROTARY : Malng 250V AC. 4 Amp 4
140 LM723 38 TBHGSA +5V | =
135 TAAS50 50 to +25V

350 TBAG6258 95
LM323K 625 TDA1412 150

JACKSONS VARIABLE

CAPACITORS
Dllicon

100/300pF 195p
500pF 250p
61 Ball Drive
4511/DAF  160p
Dlal Drive-4103
61/361 T5p
Drum 84mm 59p
0-1-365pF 325p
002 365pF  395p

DENCO COILS
‘DP' VALVETYPE
Range 1 to 5 Bl
Rd., YI. Wht.106p
6-7B.Y.R.

Rd., Wht.
B%A Valve Holder
sp

0 2 385pF with
slow motion
Drive
00 208/176

oo with
motlon drive 450p
C804-5pF 10 15
25 50 pF 278p
100, 150pF  352p
‘L' 3 x 310pF 725p
00-3 x 28pF 550p

RDT2 120p
RFC 5 120p
RFC 7(19mH) 135p
IFT 13; 14; 15;
18; 17 110p
IFT 18/1-6 120p
IFT 18/465 135p
TOC1 110p
MWSFR 112p
MW/LW5FR136p

VEROBOARDS

1” | COPPER

clad plain | clad boards

24 x 31”7 &6p
2} x 8 75p
3 x 3} T5p

3 x 5"  s6p 12p

47p | Flbreglass

— | 6 x 6” 90p
6 x 127 150p
S.R.B.P

33 x 177 296p 192p | 95 x 8 95p

43 x 177 87p
Pkt. of 36 pins

20p Ferric Chlo-

Spot Face Cutter 107p.| flde 1 b

Pin Ingertlon Tool
147p

Anhydr, 225p
Daio Pen 90p

Everyday Electronics,

600 | DIL SOCKETS (Low Proflle - Texas)

79HG 5A —2-25 | 8.pIn 10p; 14 pIn 10p; 16 pin 10p; 18 pin 43p;
to —24V 850p 20 pin 22p; 24 pIn 30p; 28 pin 35p;-40 pln 40p.

ZENERS ‘?’SR? .
Range 2V7 to yristors
e Aomw | 147100V 42

8p each | 5A/400V
Range 3V3 to SA/800V
33V.1-3W B8A/300V
BA/400V
8A 600V

DIODES

"18p each

NOISE
Z5J 130
BRIDGE
RECTIFIERS
(plastic case)
1A[50V 20
1A/100V 2
1Af200V 28
1A/400V 2%
1A/800V M
2A(50V E L]
2A/200V 40
1544 2A/400V 46
3A/100V 18 | 2A/600V €S
3A[400V 16 33
3A/600V 17 / 95
3A/1000V 30 215
6A/400V50p 35
e —— 25A/200V 215
g
We stoc
wide ulo:ﬁo: VM18 DIL 3
of Electronle
Books and
Magazines

April 1981

TRIACS

IN4148 SA/A00V.

PY T Y TP T Y Y )]

s
= 25A/1000V 480
J0A/400V 525

| piac
ST2 25 | T280000 120

LINEAR IC's
702

709C 8 pin
T0*

733
7418 pin
747C 14 pin
1748C 8 pin
153 8 pin
810

2114-300n

AY-1-0212
AY-1-1313A
AY-1-1320

A 51
AY-3-1270
AY-3-8500
AY-3-8910
AY-5-1224A
AY-5-1230
AY-5-1317TA

CA3090AQ
CA3123
CA3130
CA3140
1CL7106
ICL7107
1CL8038CC
ICM7205
ICM7215
ICM7216A
1ICM7216

TBASBO0O
TBAS810
TDA1022

23| TDA1024
65| TD A2020
190 | TLOGICP
215| TLO7TICP
375 | TLO7T4CN
150 | TLOBICP
90 TLO83CN
48 | TLOB4CN
795/ UAA170
975 UAA180
340 | XR2206
1150 | ZN414
1050 | ZN423
1950 | ZN424

MPF103

MPF104 36 | TIP142 120
MPF105 TIP147 120

MPF106
MPS A0S
MPS A0S TIS43
MPSA12 TIS44
TIS85

TIP2955 63
TIP3055 60

32
45
45

TISB8A

T1590
Tisey

ZTX107

2N2907A
2N2926G
2N3053
2N3054
2N3055
2N3442

1950 | ZN1034

2N 3663
2N3702
2N3703




MVR7805-NVR7824
MVR7905-NVR7924
78L05-78L24
79L05-79124

BC1078
BC107C
BC108

BC108A

7490 36

CD4038
CD4040
CD4041

95
28
1.95

all 58p Ea.
all 63p Ea.
all 28p Ea.
all 55p Ea.

NEW EXTENDED 1981 RANGE

BD13| 132
BDI33

74153
74154 1.00

74195

74196 95

CD4081
CD4082
CD4085

CD4520
CD4528
€D4531
CD4561

UA79MGHC .

LM320 1 5v
12v. 15v,

24v_9Sp Ea.

BD200
BD201
B8D202

BD201/202
M/P

1.

99
80
80

70
80
80

BD203/204
1.7

M/P
BD205

{ BD206

80207
80208
80222
BD225

BF162

741500
741801
741502

| 741576

CA270BE
CA280Q

LM320/5v

80

TRANSISTORS

741578
741583

74L51451.

74L5147 2.00
7415148 1.60
74L8151 70
7415153 68
74LS155 65
74L5156 80
74L5157 60
74L5158 60
74LS160 85
7415161 75
7415162 1.00
74L5163 90
74L5164 90

20/12v
95 | LM320/15v
98 | LM320/24v
1.75 | LM324N
65 | LM337T
1.75 | LM339N
80 | LM348N
2.30 | LM380
1.00 | 1M381
1.60 | tM382N
1.85 | V384
70 | LM1458
1.60 | LM3900
1.10 | LM3909N
1.50 | LM3911N
65 [ LM3914N
1.50 | LM3915N
95 | MC1304
2.00 | MC1310P
3.60 | MC1312
1.50 | MC1350
90 [ MC1352
48 [ MC1469
55 | MC1496
88 | NE555
90 | NE556
2.25 | NE561
25 | NE562
1.60 | NE565
75 | NES66
1.25 | NE567
250 | 72702
1.95 | UA703C
95 | UA709C

4
7415249120
7415251 1.20

7415261 4.00
741L5266 72
7415273 1.65
74L5275 3.50

95

-
W
@

25 [ MPSAQS 20

24 20
28 20
28 20
55 18
25 85
30 -85
24 .50
26 .50
26 35
26 .00

26
55
20
20
20
20
80
38

80
39
20
20
21

TIP29A
TIP29B
TIP29C
TP30

7415279 85

86 75
931 'IO
LS395

741L5398 2 70
74LS399 2 OO

709P 35
UA710C 40
710 30
UA711C 32
72711 32
UA723C 45
72723 45
UA741C 24
72741 24
741P 17
UA747C 60
72747 60
UA748 35
748P 35
SN76013N  1.60
SN76023N  1.65
SN76110 1.50
SN761165AN 1.90
SN76660N 9
TAA5508 35
TAA621 2.00
TAA6618 1.50
TAD100 1.30
TBA1208B 7
TBAS40 1.40
TBAG41A .20
TBABOO 85
TBA810S 95
AB20 70
TBAS20Q 2.50
TCA270S 1.40
ZNa14 90
ZTK33B 15

82 [ 1 ampAMS

| TIP30A
TIP30B

TIP30C

P31

TIP31A 40 | 2N718 25
TIP31B 42 | 2N718A 50
TIP31C

TIP32
TIP32A
TiP328
TiP32C
TIP41A

1.5 Am)
15015 5P0v

BR1/50v 20
BR1/100v 22
BR1/200v 25
BR1/400v 29

1 Amp -
T0O39 CASE

THY 1A/50v 34
THY1A/100v 38
THY1A200v 42
THY1A/400v 50
THY1A/600v 65
THY1A/800v 78

B8T101/500R 80
BT102/500R 80

B8T106 1.25%
BT107 93
BT108 98
2N3228 70

3 Amp - TO66
THY3A/50v 35
THY3A/100v 37

THY3A/200v 40
THY3A/400v 50
THY3A/600v 60

THY3A/800v 75

5 Amp - TO64

THY5A/50v 36

TR

2 Amp - TO39
TRI2A/100v
TRI2A/200v
TRI2A/400v

10 Amp - TO48

TRIHOA/IOOV 56
TRIT0A/200v 80
| TRITOA/400v 90

ZENER DIOD

400W 1.3v-39V
1.3W 1.3v-100V
10W 1.3v-100V

22 | 2N1307 35
20 | 2N1308 40
10| 2N1309 40

-
w
N
z
~
©
N
(%]
®

16 [2N2194 38 |
12| 2N2217 25
25 (2N2218 25
25 (2N2218A 28
25 |2N2219 28
36 | 2N2219A 30
56 [ 2N2220 20
20 |2N2221 20
24 (2N221A 22
40 [2N2222 20
50 | 2N2222A 20
40 [2N2368 18
46 |2N2369 14
24 | 2N2369A 14
24 | 2N2311 25

| THYSA/100v 48

2N2714

2N3823
(FET)

2N706A 12 |2N2712 22

® 5 5
203)2'1&0 - 's°§° 190v 10 [ gN54ga 1000v 25
IS! v 6 | 1S021 200v
15921 100v 07 | 1S023 400v 13 BYX38-300 45
1S922 150v 08 | 15025 600v 14 BYX38~500R 60
1S923200v 09 | 15027 800v 16 X3 B
|5924 300v 10 | 1S029 1000v 20 %Xlﬂ -600R 6
IN4BO1 50v 04y | 0031 1200v 1S10/5050v 30
IN4002 100v 05 | 3Amp 1S10/100 100v 35
IN4003 200v 06 | !NS400 50v 1510/200 200v 40
IN40O4 400v 06 | IN5401 100v 1$10/400 400v 50
IN4QOS 600v 07 | IN5402 200v 1510/600 600v 60
IN4006 800v IN5403 300v 1510/800 800v 70
IN4007 1000v IN5404 400v 1510/1000

IN5405 500v
IN5406 600v
IN5407 800v

B R2/ ;Ov
BR2/100v

THY5A/200v 50
THY5A/400v 57
THYS5A/600v 60
THY5A/800v 75

5 Amp - TO66
THYS5A/50v 36

2N3525 77
BTX30/50L 40
81')(30/400L 70
1.50
C! O D 38
BTY79/400R 95
5 Amp - T0220
PLASTIC

THY5A/S50vP 35
THYSA/100vP 45
THY5A/200vP 47

ACS & DI

4 Amp - 70202

TR14A/400v 55 I

8 Amp - TO220

ACS

TRIBA/400v 64 12 Amp - T0O220

TRI12A/400v 70
10Amp-T0220 | piacs |

- PLAgTIC BR100 20
TRITOA/400P 68 | D32 20

all at 8p

all at 15p

all at 35p

000v
1200
v

BR6/50v 75
BR6/100v 80
BR6/200v 88

THY5A/400vP 50
THY5A/600vP 60
THYSA/800vP 70

10 Amp - TO48
THY10A/50v 45
THY10A/100v 50
THY10A/200v  §5
THY 10A/400v 50
THY 10A/600v
THY10A/800v 1. 10

16 Amp - TO48
THY 16A/50v

THY 16A/800v 2.00

30 Amp - TO49

THY30A/50v 1.30
THY30A/100v 1.50
THY30A/200v 2.95
THY30A/400v 4.00
THY30A/600v 4.20

6 Amp - TO220

TRI6A/100v 45
TRI6A/200v 52
TRI6A/400v 60
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LARGEST SELECTION - LOWEST PRICES

AERIALS |
5 . KNOBS SOLDERING EQUIPMENT
182 édajuf\;ab'le Aerial Gutter Mount 3.00 | 94051 Biack/Silver Knob 0.28 1925 12 volt soldering iron MLX 5.46
.B. Moblle Antenna 9.50 1102 Large Calibrated Knob 0.30 1927  Multicore solder 22 swg tube 1.00
107 FM Indoor Ribbon Aerial 0.50 1103  Alli PA100 Knob 0.46 1928 Muiticore solder 22 swg reel 3.50
108 4 Section Car Aerial {Stainless) 216 1104 Heavy Brushed Alli Knob 15mm 032 1929  Muiticore solder 18 swg reel 3.50
109 4 Section Car Aerial [Chrome) 1580 | 1165 Heavy Brushed Alli Knob 22mm 0.40 1930  Desolder braid 0.75
110 8 Section 1200mm Telescopic Aerial 2.00 1106 Heav; Brushed Alli Knob 28mm 0.52 1931  X25 Soldering lron 4.20
111 8 Sectlon 750mm Telescopic Aerial 2.60 1107 Matt Black Knob 17mm 0.40 1932 X25 1" replacement Bit 0.50
112 5 Section 570mm Telescopic Aerial 2.64 1108 Matt Black Knob 24mm 0:46 1933 X25 5 16" replacement Bit 0.50
113 Roof Mounting Aerial {Car) 3.80 1109  Matt 8lack Knob 28mm 0.56 1934 X25 3/32" replacement Bit 0.50
€aD { 1110  All Metal Serated Edge Knot 1 5mm 0.34 }ggg 325 T;plgcemem Etement ;.gg
AUDIO LEADS 1111 Alt Metal Serated Edge Knok 24mm 0.48 esoider Pump -
114 5 pin — 3.5mm 3 & 5 connected 0.65 | 1112 Al Metal Serated Edge Knob 30mm 0.60 | 1937  Desolder Pump Nozzles 0.64
115 5 pin — 3.6mm 1 & 4 connected 0.65 | 1113 Black Plastic Metal Skirt 0.24 1938  SK1 Soldering Kit 7.00
} 16 Car Aerial Ext Lead 1.00 | 1114 Blac:/PuInler Knob 0.22 }gig aT3_ Ie ?l'%ng — :gg
1 Mains Cassette Lead 0.48 1115 Black/Chrome Instrument Knob 22mm 0.32 orizonta esolaering By B
119  2x2 pinPlug in In Line Stereo Jack Socket 0.74 | 1116 Alii Push Button Knob 11mm 0.14 | 1941 Vertical IC Desoldering Bit 1.95
120  Universal Car Adaptor Plug 0.52 | 1117 Black Piastic Slider Knob 0.12 1942 Antex Heat Shunt 0.15
123 20ft. Coiled Guitar Lead 150 | 1118 Chrome Slider Knob 0.14 1943 CCN240 Soldering lron _ 4.20
125 5pin to 5 pin DIN 0.65 | 1119 Chrome/Black Slider Knob 0.22 1944 CCN240 3/32" Replacement Bit 0.50
126 5 pin to DIN to open ends 0.65 1945 CCN240 1" Replacement Bit 0.50
o HuEE e v LA it A
pin Plug to 5 pin socket 0. | pl ent Elemen .
1%8 g pin Lo gpin Plug (Mirrgr image) 0.72 MICROPHONES etc. 11323 E%:g gtl):;%gn;o l|vaon - gég
1 pin Plug to 2 pin Line Socket 5 mtrs 0.55 325 Crystal Desk Mike 3.30 k eplacement Bi .
132 2 pin Plug to 2 pin Line Socket 10 mtrs 0.85 | 1326 Cassette Mike 2.4mm : 3.5mm Plugs 146 1950 €240 é, Replacement Bit 0.50
038 | 17 Srnemt Commahe
6 Headphone ext lead 7 mtrs 1.50 13 Dual Imp Dynamic Mike 10.50 | emen o
/1329  Dual Imp Condenser Mike 13.20 1963 G Solderm; Iron . 4.20
1330 Plastic Mike Holder ( 0.66 }ggg mgg{ g ?,3RZEP'I‘EP'608TEBU: Bit g-gg
A.B.S.PLASTIC BOXES 1331 Windshield Medium {Pair) 1.38 e Epacemel o . g
141 4.7 . 2" 1.08 5(’;“;""&8?5:“ WARE 205, | 1332 Windshield Large “’?"’ ) 1e92) \]339 Mode & ggp?aci?v:’;cleawm el 939
142 4.4".1.22"42.44" 1.24 L 1333 Gooseneck 320mm (Chrome] 2.60 emen g
143 475" <1.56"%2.56" 130 | 385 385we 088 | 1332 Gooseneck 515mm (Chrome} 30 e e
144  6.00".2.00"-3.15" 1.50 X 1335 Mike Floor Stand 10.70
145  7.5"%2.38" «4.33" 2¢a | 388 3% o 0821 1338 Cassette Deck Mike 5K ohm 30 1618 13 Amp Rubber Plug 0.52
146 2.8"x4.37"1.63" 1.40 | 370 30swg 080 | 1337 Mike Boom Arm 8.80 1619 13 Amp Plastic Plug 0.46
147 3.78"+6.33"-2.06" 192 | 371 28swg 0.76 | 1338 Crystal Mike Insert 0.52 1620 13 Amp Free Socket 0.50
148 5.63”-4.14".2.19" 214 | 372 26swg 0,74 | 1339 Two-Station Intercom 6.60 1621 13 Amp 2 way Free Socket 1.50
149 663”.6.7.2.19" 2.62 i 1340 Mobile or C8 Mike 600 ohms 5.98 1622 13 Amp 4 way Free Socket 4.20
373 24swg 0.66 £
150 6.65" <4.98"~2.76" 383 | 372 22 swi 062 | 1341 Mobile or CB Mlke 250 ohms 6.00 | 2019 2 Amp Terminal Block 12 wa 0.24
151 9.57".7.36"%4.06" 5.82 378 20 swg 0.60 2020 5 Amp Terminal Block Y a.24
376 18swg 060 T |
377 16swg 0.52 semlcozr,vznucron HARDWARE 5 PDTS | MIN PRESETS 9p EACH
78 14 0.52 | 867 T10220 0.20 )
Yer O Sater 20 1% Black 0.47 ’ - Sooa103 0.20 | 1831 1K bin Single Pots 29| 1503 J905mm  Norona
O M o N — 869 S055 tnsulating kits 0.20 | 183 K Lin Single Pots 29 izo0
1‘53 \2/3/ 16| 2"x1 V\{)hne gg; | 870 TO6 in packs g' 5 0.20 | 1833 4K7 Lin Single Pots 29 }ggg ?;O ohm :orgzoma:
ero piastic case box . TINNED COP. WIRE 40z 871 TO084 0.20 | 1834 10K Lin Singte. Pots 29 1898 2K2 Hor!zonla
379 24swg 094 | 872 T04 0.20 | 1835 22K Lin Single Pots 29 orizontal
— 380 22swg 0.83 | g73 703 Single Heat Sink 0.26 | 1836 47K Lin Single Pots 29 | 1806 4K7 Horizontal
INSTRUMENT CASES 381 20swg 0.86 | 874 T03 Double Heat Sink 1.35 | 1837 100K Lin Single Pots 29) 1 BOIEEOK Horizontal
15 o 170 | 382 18swg 0.90 | 875 Double Sided Heat Sink 2.65 | 1838 220K Lin Single Pots 29 | 1808 22K Horizontal
= S b 383 16swg 0.78 | 876 T05/39 Heat Sink 0.15 | 1839 470K Lin Single Pots 29 | 1809 47K Horizontal
156 117.87.3 2163 TS/ ol ears) 0121840 1M LinSingie Pots 33 | 1870 100K Horizontal
157 S il 1ios TO1 Heat Sink 010 | 1841 2M2  Lin Single Pots 29 | 1811 220k Horizontal
5 23 2.20 T0220 Heat Sink 0.15 | 1842 4K7  Log Single Pots 29 | 1812 470K Horizontal
F i 1813 1M H tal
839 OBA 1" Bol ° 880 T066 Transistor Cover 0114 | 1843 10K  Log Single Pots 29 OrZOT e
| golt -70 | 881 703 Transistor Cover 0.14 | 1844 22K  Log Single Pots 29 | 1814 2M2 Horizontal
ALUM BOXES 840 0BA ;" Bolt 0.40 1845 47K  Log Singie Pots 29 | 1815 4mM7 Horizontal
159 53724 147 083 | 548 284 i & 0 1848 100K Log Single Pots 2| 516 1000n -
¥ 4 " N N - 7 K Log Single Pots r ohm vertica
9 & G IA 023 1844 28a7 8ok 032 | METERS 1848 270K Log Single Pots 29 | 1817 2200hm  verical
162 537:4 .13 093 | 545 4BAllBolt 02811305 2'Meter2 Amps 2.88 | 1849 1M Log Single Pots 2 | 1818 4700hm  verica
E .9 B - o og Single Pots vertical
59 Segrd 083 | 47 48Al"Boit on1g!l| 1307 5 28iMeter 50U 288 | 1027 4K7  LnDualPots 88 | 1820 2K2 vertical
2 A 2.88
164 3".2%.1 057 | 848 6BA }” Bolt 024 | 1308 Meter 100U ! i = A b
165 77.5".21" 1.30 84 A L 18 1309 2° Meter 500UA 2.88 | 1862 10K Lin Dual Pots 88 | 1 K vertical
166 8.6".3% e |16 At 918 11370 2" Meter IMA 2igs | 1893 22K Lin Dual Pots = 1522010K vertcal
uan N b " 4 47K Lin Dual Pots vertical
167 6" -4"<2" 1.12 851 OBA ioiderTags 0.20 1311 2" Meter 5Q volts 2.88 | P, 1823 47K e
168 Sloping Box — Large 6.97 b 1312  SWR and FS Meter 9.50 | 18565 100K Lin Dual Pots 88 vertica
189 Sioping Box - Smal 383 | 832 28ASoderTags 01611313 SWR and Power Meter 11,80 | 1856 220K Lin Dual Pots 88 | 1825 100K vertical
rTags 0. 1 Meter 20,000 OP 2475 | 1867 470K  Lin Dual Pots 88 | 1826 220K ventical
T 12 | 1315 Test Mete 20.! v 7 !
854  6BA Solder Tags 0. i 00 | 1858 1M Lin Dual Pots 88 | 1827 470K vertical
o 855 OBA Full Nut 042 1316 Multi Tester RE185M 40.00 ! 3 1 cal
CASSETTES gse 28AFulNet 026 | 1317 Dogbie NCVele) 325 | 1580 3K7  Log Dual Fors 28 | 1829 2m2 vertical
- 1 0 ! u ;
301 Low Cost C60 036 | 857 4BAFulNut 018 1308 A0 e A e 45mm 189 | 1861 10K Log Dual Pots 88| 1830 4M7 vertigal
302 Low Cost €90 0.45 358 GBA ull Nut 0.18 | 1357 VU Meter 40mm 1.96 | 1862 22K  Log Dual Pots 88
303 Low Cost €120 0.65 | 859 OBAWasher  0.12 | 1355 Test Meter 1000PV 6.50 | 1863 47K  Log Dual Pots a8 ===
304 30 Min Letter Tape 0.38 gg? ﬁgﬁ w:sp‘er 8-33 1323 Test Meter 20.000 OPV 11,40 | 1864 100K Log Dual Pots | 88
305 Empty Library Case 012 | B2 GBAWacher  0.09 | 1324  Test Meter 50,000 OPV 19.75 }ggg %% tgg gggl bots gg TRANSFDRMERS
p—— | 1867 1M Log Dual Pots i | [ e o
G, CLIERES. TR ES = T —( 1868 2M2  Log Dual Pots 88 | 2023 12.0-12v 100mA P 4
. ol FUSE HOLDERS SWITCHES 1869 o 2024 0-6v 0-6v 280mA 1.60
327 Jackson Coupling 0.74 : A 1870 4K7 h 6
328 Jackson Slow Motion Drive 1.38 | 506 20mm Chassis Fuse 1958  Min SPST Toggle Switch 0.70 | 1870 2K% L Snehedinoss sg 20250-12v0-12v 150mA  1.60
329 Jackson 300PF Dilecon 264 Holder 0.14 | 1959 Min SPDT Toggle Switch 0.75 ISWILC HECIDOLS 2026 6-0-6v 1 Amp 2.40
330 Jackson 500PF Dilecon 390 | 507 14" Chassis Fuse 1960 Min DPDT Toggle Switch 0.80 | 1872 22K Lin switched pots 68 | 20279-0.9v 1 Amp 2.00
331 Jackson 01-365PF 386 Holder 0.14 | 1961 Min DPDT Centre Off Switch ~ 0.96 | 1873 47K Lin switched pots 68 | 2028 12-0-12v 1 Amp 2.50
332 Jackson 02-365PF Dual 234 | 508 14’ cCarinline Fuse 1962  Push Button SPST 0.90 | 1874 100K  Lin switched pots 68 | 2029 15-0-15v 1 Amp 275
333 Jackson 804 10PF 262 Holder 0.12 | 1963  Push Button SPDT 0.95 | 1875 220K  Lin switched pots 68 | 2031 Munitap § Amp 3.40
334  Jackson 804 25PF 2.88 | 509 20mm Panel Fuse 1964  Push Button DPDT 0.98 | 1876 470K  Lin switched pots 68 | 7032 Multitap 1 Amp 4.80
: Holder 0.26 | 1965 1P 12W Rotary Switch o¥eoll[[1677g N Stiniswitchedipots 68 | 2033 Multi tap 2 Amo 6.
335 Jackson 804 50PF 2.88 P 49
336 Jackson 804 100PF 342 | 510 13" Panel Fuse Holder }ggg g; 2VV\)/ SOKGWSSW,"C: 828 }g;g %.’Z"f tg‘gss"“’"‘;f‘:‘:gdp:;fs gg 2034 0-35v 1.7 Amp 4.90
: 0.3 otary Switcl d ! 2035 0-55v 2 Amp 6.65
33{, THmmes E:g O i “< 1968 4P 3W Rotary Switch 0.60 | 1880 10K  Log switched pots 68 | 2035 0.17) 750mA 2
339 Trimmer Cap 450PF 030 1973 Min DPDT Stide Switch 0.15 | 1881 22K Log switched pots 68 | 3037 Min audio output 0.25
340 Trimmer Cap 750PF 034 1974 Sud Side Swirch one 1ess ?ggK tgg S pots 63 | 2038 min audio ariver 0.36
" 5 P oggte Switch .33 2039 0-20v 1 Amp 3.50
355,57; :epgncg E:; ggmu gg?) FUSES: 1976 DPDT Toggle Switch 0.46 | 1884 220K Log switched pots 68 | 20400-45-55v 1.5 Amps 6.45
389 Repanco GH3 7 5MH 0.50 ; 1977 Rotary On-Off Switch 056 | 1885 470K Log switched pots 68} [§50a110 58 080 TAme iz o
380 Ropanco GHA 10.0MH 0:26 | Quick Blow20mm: ' | 1978 Push 1o Make Switch 0.15 | 1886 1M~ Logswitched pots 88 | 2042 0-26v2 Amps 4.50
361 R o CH5 1.5MH 0.a4 : 1979 Push 1o Break Switch 0.19 0g switched pots 2043 15.0-15 150mA 2.40
o] WO T 042 | 612 250maA 0.06 | 1931 SPST Rocker Switch (Black)  0.32 | 1888 100K  Log-Anti Log Dual Pot 88
P 4 613 500MA 0.06 ;i 1889 5K Log pot 16mm switched 36 S
363 Repanco DRX1 Coit 0.60 1982 SPST Rocker Switch (White) 0.32 ! —
364 Ropanco DRR2 Coil Too | 514 80OMA 007 | 1983  SPST Rocker Switch (Blue) 0i32 [} 183016KS HLog|potil7mmi switched 38 /[0
| 618 1 5'2"’“ 0.07 | 1984 SPST Rocker Switch (Yellow)  0.32 1891 10 ohm wire wound pots 85 PICK UP FOR
- 817 20amp 907 | 1985  SPST Rocker Switch (Luminous) 0.32 | 1832 22 ohm wire wound pots 82 | ACOUSTIC GUITAR
| 618 2.5amp 006 | 1986  Submin SPST Toggle Switeh 054 | 1893 47 ohm wire wound pots 85 | £5%0
géﬁoﬂ LES . permetre | 818 2.8 Amp o:00 | 1987  Sub min SPDT Toggle Switch ~ 0.58 1890 ;gg ohm wire wound pots 8 b
ight Mic Cable 0.10 4 - 1988 Sub min DPDT Toggle Switch  0.62 ohmiwitepoundipots 2018
391  Twin Mic Cable 0115 | 620 3.15 Amp 0.07 | 1989 Keyboard 24 way 1.50 | 1896 470 ohm wire wound pots 85 TELEPHONE
392  Fig. 8 Stereo Cable 012 | 621 50Amp 0.06 | 1990 Keyboard 40 way 1.60 | 1897 1K ohm wire wound pots 85 | oiCK UPCOIL
393 4 Way SCR Cable 0.35 | Semi Delay: 20mm 1991  Keyboard Switch 0.20 | 1898 2K ohm wire wound pots 85 | fo66
ggé :V;lay Ind. gcll;?:ned Cable 8'122 ggg ;ogrwﬁ o.o; 1992  Push to Make Switch {metal body) 0.32 | 1899 4K7 ohm wire wound pots 85 :
eavy Mic Cable : 50M 0.0 - - — o -
gg? 3 “.‘“83 Coraitaine Cable 0.6 | 622 50OMA 0.07 TOOLS CROC CLIPS ETC SOk TEST BLOCK
BRI D 09 te2s 1Amp 0.07 | BATTERY HOLDERS ‘KEYNECTOR’
395 Loy Lot coa. 7800hms oizolike22 1-gAmp 0.07 1 200 Batt Holder 2 - HP7 shon 0.18 | 2001 Insulated croc clips {Red) 0.06 | £6.50
200 U G ahs oy SE | (B doan 0.07 | 201 Batt Holder 4 - HP7 short 0.19 | 2002 Insulated croc clips {Black) 0.06
: : 628 2.5 Amp 0.07 | 202 Batt Holder 6 \HP7 short 0.20 | 2003 1} insulated croc clips (Red) .07
62 1617
9 3.15 Amp 0.07 | 203 Batt Holder 4 xHP7 long 0.19 | 2004 1% insulated croc clips (Black) 0.07 | 103 TRANSISTOR
630 5.0Amp 0.07 ggg :;g gauery Clips 0.07 %082 30 Amp croc clips 100mm per pair 0.74 | ek ET
ELECTROLYTIC CAPACITORS Quick Blow: 11 attery Clips 0.12 | 2006 Test Leads 0.55
430 470uF 50v 0.30 | 631 MA & 0.06 | 206 Batt Holder 4 vHP11 long 0.25 | 2007 Test Lead Kit 1.70
431 1000uF 25v 0.40 | 632 50OOMA 0.06 | 207 8att Holder 4 - HP11 short 0.25 | 2008 4mm Test Lead Set 1.36
432 1000uF 63v 1.00 | 634 80OMA 0.06 | 208 Batt Holder 4 <HP2 long 0.30 | 2009 4mm Test Prods Set 052 | MAINS FUSES
433  1000uf 100v 1.25 | 635 1Am| 006 | 2010 Pincer Action Prod Set 1.40 | 13APLUGTYPE
436 2200uF 25 070 | 636 15An 2011 Curt 5.50
436 22004F 40v V20 |63 20 Amp 8:82 ETCHANT AND PENS 2012 Pliers 520| 643 1A
437 2200uF 100v 2.00 | 638 2.5Amp 0.06 2013 Croc clip test set 1.00| 644 2A
438 3300uF 100v 2.40 | 369 3Amp 0.06 | 1610 Dalo Etch Resist Pen .90 | 2014 Resistance sub box 4.30 | 645 3A » £0.12each
439 4700uF 25v 090 |641 4Amp 0.06 | 1611 Ferric Chioride $Ib pack 0.95 | 2015 IC Extraction Tool 0.64| 646 bHA
440 4700ufF 63v 2.30 | 642 5Amp 0.06 | 1612 Pentel Etch Resist Pen 0.65 | 2016 Neon Mains Tester/Screwdriver 0.52| 647 13A
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CHOOSE FROM OVER

20 TOP Q“AL"Y ‘ BI-PAK Audio Modules are famous for their variety, quality of _
design and ruggedness. For over 10 years BI-PAK have been suppliers
MODULES to manufacturers of high quality audio equipment throughout the
world—to date, well over 100,000 modules have been sold—this
@ is why discerning amateur enthusiasts insist on using BI-PAK
modules in their equipment. They know that every item is designed
AL20A'50A and tested to do the job for which it is entended before:jt leaves
4 the factory. Whatever you are building, there is a kit or module
AUDIO S in the BI-PAK range to suit your every need from
AMPLIFIER 5 watts to 125 watts, from amplifiers to equalisers. ¥
MODULES AND if you cannot see what you require in this i
advertisement, just write or phone

us—we are waiting to help you!
AL60 PA12

ALSO

AUDIO STEREO
:%gll_?ngk . AMPLIFIER PRE’-a ;
MODULE » MODULE AMPLIFIER
35 Watts RMS 25 Watts RMS
AL120 PA100 & PA200
i STERE
?OUV\’I)’ISMA,I?,PL’ o PR?-‘AIaPLI FIER

With integral heat
sink and short-
clrcuit protection

AL250

POWER
AMPLIFIER GE1 00
- 10 CHANNEL
- latest addition MONOGRARR
. MM100 Suitable for disco mixer
MM100G Suitable for guitar pre-amp-mixer
Stereo 30
COMPLETE

AUDIO
CHASSIS

£12.43 each

AMPLIFIERS
AL10. 3 watt Audio Amplifier Module 22-32v
supply £3:08

AL20. 5 watt Audio Amplifier Module 22-32v

AL250. 125 watt Audio Amplifier Module 50-80v
supply £19-60

supply _ — ke STEREO PRE-AMPLIFIERS
AL30A. 7-10 watt Audio Amplifier Module 22- PA12. Supply voltage 22-32v input sensitivity
GOMPLETELY 32v supply £416 W 300mv. Suit: AL10/AL20/AL30 £8-55
AL60. 15-25 Audio Amplifiet Module 30-
GUARANTEED Egv supply e AR R BNt of odufes.ﬁ PA100. Supply voltage 24-36v inputs: Tape
TALBO0. 35 watt Audio Amplifier Module 40-60v Tuner. Mag P.U. Suit: ALE/ALBO  £17:55
supply £8-07 PA200. Supply voltage 35-50v inputs: Tape
. AL120, 50 watt Audio Amplifier Module 50-70v Tuner, Mag P.U. Suit: AL80/AL120/AL250
supply £13-14 £18-24
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BI-KITS

STAS. 5 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL20 amplifiers,
1 x PA12 pre-amplifier, 1 x PS12 power
supply, 1-2036 transformer and necessary
wiring diagram. £19-52

STA10. 10 watts per channel Stereo Amplifier
Kit consisting of 2 x AL30 ampiifiers, 1 x PA12
pre-amplifier, 1 x PS12 power supply,

1 X 2036 transformer and necessary wiring
diagrams. £20-63

STA15. 15 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL60 amplifiers,
1 x PA100 pre-amplifier, 1 x SPM80 power
supply, 1 x 2034 transformer, 2 x coupling
capacitors for 8 ohms 470mfd 30v and
necessary wiring diagram.

P§12

" POWER
SUPPLY
MODULE

SPM80

STABILISED
POWER SUPPLY =

£36-76

SPM120

STABILISED
POWER
SUPPLY

Mkl

EQUALISER

MONQO PRE-AMPLIFIERS
MM100. Supply voltage 40-65v inputs: Tape,
Mag P.U. Microphone Max output 500mv.
£12-43
MM100G. Supply voltage 40-65v inputs:
2 Guitars, Microphones Max output 500mv.

POWER SUPPLIES
PS12. 24v Supply. Suit: 2 x AL10,2 x AL20,

2 x AL30 & PA12/S.450, £1-65

SPMS80. 33v Stabilised supply. Suit: 2 x AL60,

PA100 to 15 watts. £4-84
'SPM120/45. 45v Stabilised supply. Suit:

2 x AL60, PA100 to 25 watts. £6-38
SPM120/55. 55v Stabilised supply. Suit:

2 x AL80, PA200.  £6-38
TSPM120/65. 65v Stabilised supply. Suit:

2 x AL120, PA200, 1 x AL250. £6-38

"SG30. 15-0-15 Stabilised power supply for
2 % GE100MK11

MISCELLANEOUS
MPAZ30. Stereo Magnetic Cartridge
Pre-Amplifier—Input 3-5mv, Output 100mv
£3-21
S.450. Stereo FM Tuner Supply Voltage
20-30v—Varicap tuned. £25-66
STEREO 30. Complete 7 watt per cannel Stereo
Amplifier Board—includes amps, pre-amp,
power supply, front panel, knobs, etc—
requires 2039 Transformer. £21-09

£12-43

BI-KITS

STAZ25. 25 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL60 amplifiers,
1 x PA100 pre-amplifier, 1 x SPM120/45
power supply, 1 x 2040 transformer, coupling
capacltors for 8 ohms 470mfd 45v,
1 x reservoir capacitor 2200mfd 100v and
necessary wiring diagram. £40-50

STA35. 35 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL80 amplifiers,
1 x PA200 pre-amplifier, 1 x2035 transformer,
2 x coupling capacitors 470mfd at 50v for
8 ohms, 1 x reservoir capacitor 2200mfd 100v
and necessary wiring diagram. £45-76

MPA30

PRE-AMPLIFIER

BP124

SIREN
ALARM
MODULE

$450

STEREO

FM TUNER
Fitted with
phase lock-loop

MAGNETIC CARTRIDGE

BI-KITS

STAS50. 50 watts per channel Stereo Amplifier
Kit consisting of: 2 x AL120 amplifiers,
1 x PA200 pre-amplifier, 1 x2041 transformer,
2 x coupling capacitors 1000mfd 63v,
1 x SPM 120/65
1 X reservoir capacitor 3300mfd 100v and
necessary wiring diagram. £59-89

STA100. 100 watts per channel Stereo
Amplifier Kit consisting of: 2 x AL250
amplifiers, 1 x PA200 pre-amplifier,

2 x SPM120/65 power supplies, 2 x 2041
transformers, 2 x coupling capacitors 1000mfd
£84-68

100v and necessary wiring diagram.

<

Transformers are not included with power supplies
SPM120 Range also require reservoir and output capacitors

watt 12v max.—Siren Alarm Module.
£3-85

"BP124.5

GE100MK11. 10 channel mono-graphic

equaliser, complete with sliders and knobs.
£23 00

" VPS30. Variable regulated stabilised power
supply 2-30v 0-2 amps. £7-60

" PS250. Consists—1 capacnor & 4 diodes for
constructing unstabilised power supply for
AL250 to 125 watts. £2-

TRANSFORMERS
2034.1-7 amp 35v. Suit SPM80. £4-90
2035. 2 Amp 55v. £6-65
2036. 750mA 17v. Suit PS12. £2-85
2040. 1-5 Amp 0-45v-55v. Suit: SPM120/45,
SPM120/55v. £6-45

" 2041. 2 Amp 0-55v-65v. Suit: SPM120/55,

SPM120/65v.

2039. 1 Amp 0-20v. Suit: Stereo 30 £3-50
2043. 150mA 15-0-15v. Suit: SG30. £2-40
ACCESSORIES

139. Teak Cabinet. Suit: Stereo 30,

320 x 235 x 81mm. £7-00
140. Teak Cabinet. Suit: STA15,

425 x 290 x 95mm. £9-50
FP100. Front Panel for PA100 & PA200. £1-80
BP100. Back Panel for PA100 & PA200. £1-60

GE100FP. Front Panel for one GE100MK11.
£1

2240. Kit of Parts including Teak Cabinet,
Chassis, Sockets and Knobs, etc.

(To House STA15 Amplifier.) £19-95

Full data sheets are available FREE on request, please enclose a S.A.E.

VPS30

REGULATED VARIABLE
STABILISED
POWER SUPPLY

KIT £20 + VAT

Stabilised Power Supply Kit
Varlable from 2.30 volts and 0-2 Amps
Kit includes:

1 VPS30 Module

125 volt 2 Amp Transformer

10-50v 2” Panef Meter

10-2 Amp 2" Panel Meter

1 470 ohm Wirewound Potentiometer

1 4K7 ohm Wirewound Potentiometer

Wiring diagram included

Access and Barclaycards accepted—just telephone our Orderline—Ware (STD 0920) 3182.
All prices exclude V.A.T,, add 50p postage per order. Terms: C.W.0., cheques,

Postal Orders payable to Bi-Pak.
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BI-PAK — SATISFACTION OR YOUR MONEY BACK!

PLUGS AND SOCKETS

COMPONENT PAKS

BUDGET STEREO
HEADPHONES

1625 2mm Plug RED £0-18 C26 300 Pre-formed Carbon Resistors, mixed, }-iw £1-00 | g ITH PADDED EARCUPS
1626 2mm p|u: BLACK £0-18 €27 502-10 watt Wire Wound Resistors, mixed £1-00 |a :%KAxvcE 8 oh €
1628 2mm Socket RED £0-16 C28 300 approx Resistors, mixed values {count by weight) £1-00 | |MPE ohms
1628 2mm Socket BLACK £0-18 C28 200 approx Capacitors, mixed values and types (count by weight) £1-00 | FREQUENCY RESPONSE
1634 4mm Plug BLACK £0-18 C30 60 Precision Resistors 1-6% to 1 £1-00 30-18,000 HZ
1637 4mm Plug RED £0-18 C31 100 apprx 1/8 watt min. Reslstors, mixed values £1:00 | WEIGHT 300gms
1640 4mm Socket BLACK £0-16 C32 6 pieces Ferrite Rods £1-00
1643 4mm Socket RED £0-16 gsa 60 metirssSIlnn:‘e strand w'ire. assorted colours g -3 £4-20
1652 2 Pin DIN Chassls Socket £0-08 34 15 Ree witches, glass type .
1654 5 Pin 180° DIN Chassis Socket £0-12 C35 § Micro Switches, assorted types inciudlng min. £1-00 | GOOD QUALITY STEREO
1855 5 PIn 240° DIN Chassls Socket £0-12 C36 6 Assorted Audio Jack Sockets and Plugs £1:00 | HEADPHONES
1656 2-5mm Chassis Socket £0-10 C37 100 Disc Ceramic Caps, mixed vaiuves £1-00 | poUBLE PADDED HEAD BAND
1657 3-5mm Chassis Socket £6-10 C38 20 Assorted Pots. X £1-00 CIRCULAR VENTED PADDED
1858 Metal Std. Jack Chassis Socket (Mono) £0-18 C39 40 C280 tyoe Capacitors, metal foil £1-00 EARPIECES
1858 Metal Std. Jack Chassis Socket (Stereo) £0-24 C40 60 Electrolytics, assorted £1-00
1660 Single Phono Socket £0-09 C41 50 Assorted Polyestor/Polystyrene £1-00 | BLACK AND ALUMINIUM FINISH
1661 Double Phono Socket £0-12 C42 60 Low voltage Elecfrolytics, mixed values up to 10v £1:00 IMPEDANCE 8 ohms
1662 Coax Surface Socket £0-22 C43 15 Assorted Slider Pots, £1-00
1663 Coax Flush Socket £0-22 | C44 10 Dual Gang Pots. Log. and Lin. assorted £1-00 | FREQUENCY RESPONSE
1684 Plastic Std. Jack Socket (Mono) £0-20 C45 1 Pack assorted Handware, nuts/bolts, etc. £1-00 | 20-19,000 HZ
1885 Plastic Std. Jack Socket (Stereo) for headphones £0-32 C46 10 Assorted Switches, slide/rocker/mains £1-00 | WEIGHT 350gms =
1666 Car Aerial Chassis Socket £0-18 C47 3 Relays 24v coil £1-00 | £4.55
1667 AC Chassis Socket £0-;; g:s gg :ssone: D;nobss, push, ;CPI'EW T"d slider types g:z
1868 4-Way Phono Chassis Socket £0- 9 ssorted Tag Strips and Panels .
1669 Plastic Std. Jack Chassis Socket stereo switched £0-32 | C50 4 Wave Change Switches, rotary £1-00 ag:g';"?g"%g”-nv STEREO
1670 AC switched non rev. Socket £0-32 C51 1 Pack of assorted PVC Sleeving and Markers £1-00
1672 2 Pin DIN Line Socket £0-10 CS52 100 } watt Resistors, mixed values £1-00 | WIDE BLACK PADDED HEAD
1674 5 Pin 180° DIN Line Socket £0-17 C53 35 Presets, assorted type and values £1-00 BAND WITH PADDED MATT
1675 5 Pin 240° DIN Line Socket £6-20 C54 40 Meters, stranded wire, assorted colours £1-00 ALUMINIUM EARCUPS
1676 2-Smm Plastic Line Socket £0-12 C55 10 Assorted DIN/sockets/Coax/soeakers{phono £1-00 | IMPEDANCE 8 ohms
1677 3-5mm Plastic Line.Socket £0-12 C56 10 Assorted Plugs, DIN/Coax/speakers/etc. £1-00 FREQUENCY RESPONSE
1678 Std. Jack Plastic Line Socket (Mono) £0-17 C57 10 meters assorted Cable. Mains/speaker/Coax/microphone £1-00 15-25,000 HZ
1678 Std. Jack Metal Line Socket (Mono) £0-30 CS8 100 sq. in. Clopper-clad board, single-side paper £1-00 N
1680 Std. Jack Plastic Line Socket (Stereo) £0-22 CS9 75 sq. in Copper-clad Fibreglass Board £1-00 | WEIGHT 290gms
1681 Std. Jack Metal Line Socket (Stereo) £0-38 C60 15 assorted IC Sockets, 8, 14, 16 pin £1-00 | £15-85
1682 Phono Lin Line Metal Socket £0-16
1684 Coax Line Socket £0-34
1685 Coax Back-Back Socket £0-14
1686 AC Line Socket (2 pin USA Type) £0-18
1687 ;hono In Li(ng Plkassﬂcksocke( 2:;:
1688 Phono Back-Back Socket .
1:39 2 Pin DINPlug ::-:2 BABANI BOOKS
1692 5 Pin 18 IN Plug . NO. TITLE PRICE
1693 5 Pin 240° DIN Plug £0-14 | BP160 Coll Design and Construction Manual £1-25
1696 2-5mm Plug (Metal) £0:15 | BP202 Handbook of Integrated Circuits (IC's) Equivalents & Substitutes £1-45
1897 3-Smm Plug (Plastic) £0-12 BP205 First Book of Hi-Fi Loudspeaker Enclosures . £0-95
1698 3-Smm Plug (Metal) 2”'“ BP207 Practical Electronic Science Projects £0-75
1699 Std. Plastic Jack Plug (Mono) 016 | Bp20g Practical Stereo and Quadrophony Handbook £0-75
1700 Std. Metal Jack Plug {(Mono) £0 g. BP211  First Book of Diode Characteristics Equivalents and Substitutes £1-25
1701 Std. Metal Jack Plug (Stereo) £0-35 8P213 Electronic Circuits for Model Raiiways £1-00
1702 Plastic Phono Plug £0-11 8P214 Audio Enthusiasts Handbook £0-85
1703 Car Aerial Plug £0 g BP218  Bulld Your Own Electronic Experimenters Laboratory £088
1704 Coax TV Plug £0 BP219  Solid State Novelty Projects £0-85
1705 Rigtt Angle Jack Plug (Mono) £0-20 BP220 Build Your Own Solid State Hi-Fi and Audio Accessories £0-85
1706 2-5mm Plastic Plug 2“"2 BP221 28 Tested Transistor Projects £1-25
1707 Std. Plastic Jack Plug (Stereo) 0-22 BP222 Solid State Short Wave Receivers for Beginners £1-25
1708 Metal Phono Plug £0-14 | Bp23 50 Projects Using IC CA3130 £1-25
1709 2-1mm DC Plug 50':2 BP224 50 CMOS IC Projects £1.25
1710 2-5mm DN Plug £0-12 BP225 A Practical Introduction to Digital IC's £1-25
1711 AC Plug (2 pin USA Type) R £0 18 BP226 How to Build Advanced Short Wave Receivers £1-20
1712 AM Aerial Plug “'}" BP227 Beginners Guide to Building Electronic Projects £1-25
1713 Cassette AC Input Plug £0-15 | BP228 Essential Theory for the Electronics Hobbyist £1-25
1714 FM Aerial Plug £0-13 BP6  Engineers and Machinists Reference Tables £0-70
1715 PL 259 Plug £0-40 BP7 Radio and Electronic Colour Codes and Data Chart £0-35
1716 S0O239 Socket 4-hole fixing £0-38 BP14  Second Book of Transistor Equivalents and Substitutes £1-10
1717 80239 Socket single-hole fixing £0-40 BP23  First Book of Practical Electronic Projects £6-75
1718 PL258 Double Ended Femaie Coupler £0-40 BP24 52 Projects Using IC741 £0-95
1719 NCS55 Reducer for PL258 (Small) 2“:“ BP27  Giant Chart of Radio Electronic Semiconductor and Logic Symbols £0-80
1720 NCS56 Reducer for PL259 (Large) 016 BP28  Resistor Selection Handbook (International Edition) £0-80
1721 M359 Right Angle Coupler PL259 $0233 £0-75 | BP29  Major Solid State Audio Hi-Fi Construction Projects £0-85
1722 M358 T Connector Female-Male-Female £0:83 | BP32 How to Build Your Own Metal and Treasure Locators £1-35
1723 NCS63 Inline Coupler PL259 x 2 0-60 | BP33 Electronic Calculator Users Handbook £1-25
1724 BNC15 50 ohm Standard 'Plug £0-64 BP: P ical Repair and ion of Colour TVs £1-25
1725 BNC1502 Chassis Mounting Socket . £0-75 BP35 Handbook of IC Audio Preamplifier & Power Amolifier Construction £1-25
1726 BNC1503 Chassis Mounting Socket single-hole fixing £0:70 BP38 50 Circuits Using Germanium, Silicon and Zener Diodes £0-75
1727 BNC1520 BNC Male to SO239 Female £0-85 | BP37 50 Projects Using Relays, SCR's and TRIACs £1-25
1728 BNC1521 BNC Female to PL259 Male £085 | BP3g  Fun and Games with Your Electronic Calculator £0-75
1729 Junction Box on in two out 2‘:"0 8P38 50 (FET) Field Effect Transistor Projects £1-50
1730 Low Loss Splitter "0 | BP40 Digital iC Equivalents and Pin Connections £2-50
N B8P41  Linear IC Equivalents and Pin Connections £2-75
B8P42 50 Simple L,E.D. Circuits £0-95
g:ta :-gsvsv (%Make Walkie-Talkies £1-50
44 5 Projects £1-75
BREADBOARD g:ls :r%jecté in oma—E'wcllré)nics £1-2%
R 46 adio Circuits Using IC's £1-3%
2195 EXP325 :‘ .; BP47  Mobijle Discotheque Handbook £1-35
2196 EXP350 3-8 BP48  Electronic Projects for Beginners £1-35
2197 EXP650 £4-14 8P4 Popular Electronic Projects £1-45
2188 EXP300 £6-61 8P50 1C LM3900 Projects £1-35
2199 EXP4B £2-65 3:5; Electrocnlc MusiTc a.nd Creative Tape R(%c;lorgin)g' COED §| .28
5! ong Di ision Recepti -DX) for the Enthusiast 1-95
2200 EXP600 £7:25 | BP53 Practical Electronic Catculations and Formulae £2-25
g;gl ;o‘l’nr Else'ctronicé:aldculalor and Your Money g -35
5 adio Stations Guide =78
VEROBOARD g:ss E{Iectronéc ?svrny cI))evicsesl ISH0GE £1-45
e o ) . 57 ow to Bui our Qwn Soli ate Oscilloscope £1-50
201 257 x 5" -1copper £0-78 | apsg 50 Circuits Using 7400 Series IC’s £1-35
2202 3-5” x 375" -1 copper £0-88 | 8p5g  Second Book of CMOS IC Projects £1-50
2203 2:5” x 17 -1 copper £2:28 BP60  Practical Construction of Pre-amps, Tone Controls, Filters & Attn, £1-45
2204 3-75" x 5” 1 copper £0-86 B8P61 Beginners Guide to Digital Techniques £0-95
2905 3-75% x 3-T5” -+ copper £0-76 B8P62 lements of Electronics—Book 1 £2:25
" m £2-96 BP83  Elements of Electronics—B8ook 2 £2-25
2206 3-75” x 17 -1 cooper B8PB4 lements of Electronics—Book 3 . £2-25
2207 4-75” x 17-9” -1 copper £3-9%0 BP65 ingle IC Projects £1-50
2208 2:5" x 1  5in pack £0-92 BP66  Beginners Guide to Microprocessors and Computing £1-715
2209 3-75” x 17 -1 Plain £1-92 B8P67 Counter, Driver and Numeral Display Projects £1-75
" ” . . BP68 Choosing and Using Your Hi-Fi £1-85
2210 375" x 2§ 1 Plain £0-48 .
S " " BP69  Electronic Games £1-70
211 5-07 x 3-75” -1 Plain £0-72 | Bp7g  Transistor Radio Fault-Finding Chart £0-50
2212 Vero Pins Doubie-sided -040mm -1” (in 100's) £0-52 BP71  Electronic Household Projects £1-75
2213 Vero Ping Single-sided -040mm 1% (in 100's} £0-52 BP72 A Microprocessor Primer £1-75
2214 DIP Breadboard £3-26 BP73  Remote Control Projects £1-95
r . BP74 Electronic Music Projects £1:75
2215 Vero Cutter £1:06 | Bpys  Electronic Test Equipment Construction £1-75
2216 Insertion Tool ‘1 £1-48 BP76  Power Supply Projects £1-75
2217 PCB Transfers £ BP77  Elements of Electronics—Book 4 £2-
2218 12 volt mini dril} £7-00 BP78  Practical Computer Experiments . £1-78
2219 Right Angle Bracket 11" x 58" D || R (EREEIHEEIO -\ .o £
opular Electronic Circuits—Boo .
2220 Right Angle Bracket 5/8” x 5/8” £0-06 B ’
EARPIECES AND BUZZERS Access and Barclaycards accepted—just telephone our Orderline—Ware (STD 0920)
500 Solid State Buzzer 4-25v £0-75 3182
501 Crystal Earoiece £0-42 "
502 8 ohm Earpiece 2:5mm Plug £0-18 | All prices exclude V.A.T., add 50p postage per order. Terms: C.W.0., cheques.
503 8 ohm Earpiece 3-5mm Plug £0-18 | . K
505 200 ohm Earpiece 3-5mm Plug £0-44 | Postal Orders payable to Bi-Pak.
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THE BI-PAK OPTO SHOW

LEDs

1501 £010  TiL209 Red LED 125~

1502 £0-16 THL211 Green LED -125”

1503 £0-16 TIL213 Yellow LED -125”

1504 £0-10 FLV117 Red LED -2”

1505 £0-16 FLV310 Green LED -2”

1506 £0-16 FLV410 Yellow LED -2”

1507 £0-80 2nd Grade LED pack, 10 assorted ,
1522 £0:12  MIL32 Clear Illuminating Red LED 125"
1532 £0-12 FLV111 Clear Illuminating Red LED -2”
1524 £0-65 CQX21 Red Flashing LED

1525 £0-75 CQX95 Two Colour LED

1515 £0-55  Opto-isolator IL74 Single

1516 £1-16 Opto-Isolator ILD74 Dual

1517 £2-10 Opto-isolator ILQ74 Quad

1508 £0-30 BDL307 7 segment LED display -3”

1509 £1-30 BDL527 Dual 7 segment LED display -5”
1510 £0-98 BDL707 7 segment LED. display -3”

1511 £1-75 BLD747 7 segment LED display -6”

1512 £1-90 BDL727 Dual 7 segment LED display -§”
1514 £0-60 ORP12 Light Dependent Resistor

1518 £0-60 Photo Transistor P20 NPN

1519 £0-26 Photo Darlington MEL11 NPN

1520 £0-40 Photo Transistor OCP71 PNP

1526 £0-38 FPE100 Infra Red Emitter

1527 £0-38 CQY89 Infra Red LED

NEW SHAPE LEDs

1561 0-26  3mm Cylindrical LED Red
1562 -26  3mm Square

1563 50-2‘ 3mm Trlanoular LED Red
1564 £0-26 Smm Rectangular LED Red
1565 Smm Cylindricai LED Red
1566 S5mm Square ED Red
1567 Smm Triangular LED Red
1568 3mm Cylindrical LED Green
1569 3mm Square LED Green
1570 3mm Triangular LED Green
1571 Smm Rectangular LED Green
1572 Smm Cylindrical LED Green
1573 Smm Square LED Green
1574 Smm Triangular LED Green
1575 3mm Cylindrical LED Yellow
1576 3mm Square LED Yellow
1577 3mm Trlangular LED Yellow
1578 §mm Rectangular LED Yellow
1579 Smm Cylindrical LED Yellow
1580 Smm Square LED Yellow
1581 Smm Triangular LED Yellow

i

LED CLIPS AND
HOUSINGS

¢ % wg ¢

‘i N Ny

CERAMIC PAKS

1548 £9-1§ LED Plastic Clips - 125"
1549 £0-18  LED Plastic Clips -2”
1550 £0-26 LED Housing (nickel plated) -125” A
1551 £0-22 LED Housling (nickel plated) -125” B
1552 £0-37 LED Housing (matt black)  -125” C
1553 £0-3 LED Housing (matt black) 125” D
1554 £0-34 LED Housing (nickel plated) -2” E
1555 £0-28 LED Housing (nickel plated) -2” F
1556 £0-44  LED Housing (matt black) 2" &
1557 £0-36 LED Housing (matt black) -2* H
1534 £0-24 LES Bulb 6v 0-36w

1535 £0-24 LES Bulb 6-5v 1w

1536 £0-24 LES Bulb 14v 0- 75w

538 £0°24 MES Bulb, Round, 6v -04A
1539 £0-20 MES Bulb, Round, 6-5v -15A

1540 £0°20 MES Bulb, Round, 6-5v ‘3A

1541 £0-20  MES Bulb, Round, 12-0v 1A
1542 £0-20 MES Bulb, Round, 12-0v 2-2w

1543 £0-34 Neon Rec, Round, 240v

1544 £0-34 Neon Red, Rectangular, 240v

1545 £0-34  Neon Orange, Rectangular, 240¢
1546 £0-34 Neon Green, Rectangutar, 240v
1547 £0-18  MES Batten Holder

BEG'NNERS PAK Contall{ung a range of first quality iature ceramic
capacitors
No. 11-1?0 '_r'm':usus*ronlst » : MC1 40 minjature ceramic CARBON FILM
A pack of well known transistors, as used in many popular
projects. A must for b)eglnneru (and very useful to experl- 3 %},:f‘,;;;?'“e 220f, 27pt, 33"' “stpt, 4701, 56”' RESISTOR PAKS
enced constructors too). n i
BC107/8 To18 Metal NPN MC2 40 miniature ceramic capacitors: AR IHS fh°e“:g'|[‘°:|n’;’;§§u:;_C‘"b°“ Film Resistors,
10 BC237 TO92 Plastic NPN 5 of each value: 100pf, 120pf, 150p{, 180pf, 2209' : .
5 BCITI/8 TO1B Metal PNP 2700f, 330pf, 390pf RINCOMixed Wiy Tacichmszaadiohms 15
2 80 Mixed {w 1K ohms-8-2K ohms 00
5 BC251 T092 Plastic PNP MC3 40 minlature ceramic capacitors: R3 B0 Mixed jw 10K ohms-82K ohms £1-00
10 BFYS1-BCi41  TO39 Metal NPN 5 of each value: 470pf, 560pf, 680pf, 620pf, 1000pf R4 80 Mixed iw 100K ohms-1M £1-00
B HE) ures) el e 1500pf, 2200p1, 3300pF e RS 60 Mixed iw 100 ohms-820 ohms £1-00
2 BD312/MJ2955 TO3 Metal PNP MC#4 35 miniature ceramic capacitors: ;.6, gg M!"g w :KK°h":‘s‘8'2§ o:ms goo
5 TIP29-31 T0220 Plastic NPN 5 or each value: 4700pf, 6800pf, -O1uf, -015uf, RE 50 m;"d Y 13“0 ":15-83 ohms £ -00
2 TIiP30-32 T0220 Plastic PNP -022uf, -033uf, -047uf £ 8 xed § ohms-1M 1-00
10 OC71-76 Germanlum PNP
5 AC128-188 Germanium Metal PNP TANTALUM BEAD
5 ACI176 Germanium Metal ng c PACITORS 2
5 0QC44-45 Germanium N
5 TIS43-UT46 Unljunction Plastic SPEAKERS AND A
5 2N3819 F.E.T. 401 0-14F 16v  £0-11 | 414 47-0uF 16v  £0:55
2 MEL1 Photo Transistor Plastic CROSSOVERS 402 0-22uF 16v  £0-11 | 415 100uF 10/ £0-62
2 BDI131 T0126 Plastic NPN 403 0-33uF 16v  £0-11 | 418 AuF_ 35v  £012
2 BD132 TO126 Plastic PNP 1901 Dome Tweeter 31”, 8 ohms, 50w £3-20 404 0-47uF 16v  £0°11 a7 ‘22uF 35  £0-12
1902 Dome Tweeter 3", 8 ohms, 20w £2-60 | 405 0-68uF 16v £0-11 | 418 ‘334F 35¢  £0-12
100 TOTAL 1903 Flared Horn Tweeter, 8 ohms, 30w £3-80 | 406 1-0uF 16v  £0-18 | 419 -47uF 35v  £0-12
ALL devices—brand new and fuil spec. as per device coding. 1904 2-way Crossover, 15w, 8 ohms £1-24 407 2-2uF 16v  £0-12 420 -68uF 35v £0-12
Data and-lead out detalls included in Pak. 1905 2-way Crossover, 40w, 8 ohms £2-70 408  3-3uF 16v  £0-13 421 1-0uF  35v  £0-12
Normal Retail Value £23-00 1906 3-way Crossover, 60w, 8 ohms £3-50 409 4-TuF 16v £0-14 422 2:2uF  35v £0-13
Our Special Offer Price £15-00 1907 Piezo Tweeter £5-20 410 6:8uF 16v  £0-15 423 3-3uF 35v £06-15
1914 70mm 80 ohm Speaker £1-20 | 411 10-0uF  16v  £0-16 | 424 4-TuF 35y  £0-18
BEG'NN ERS PAK 1915 70mm 8 ohm Speaker £0-95 ::g g-gu: :gv iggg :gg 18'3“: ggv 233
1916 56mm 8 ohm Speaker £0-65 -Oul v . “Ou v 2
No. 2100 RECTIFIERS, s‘;\cvz'-s‘l'll'lnmgs.1 glooss 1917 2§" 8 ohm Speaker £0-15
20 IN4001-1N4007 1 Amp con Rectlifier 1918 2}~ 64 ohm Speaker 0-82
20 :N‘Am -IN5407 :'S:Amsp S;Ii:%nl Rdetzllﬂselrl 1919 §3” Whoofer, 4 ohms, 10w £3-90 FAI RCH I LD/
20 IN4148 ast Switc odes. Sllicon 1920 53" Whoofer, 8 ohms, 10w £3-90
10 8A200 BAX13-13 %fneiral Purpos;cl))")loo?dé, Sillcon 1921 Si" guu: gone. wide l;nne.gonms £5-:0 DARLI N GTON s
5 yristor 400v, ase 1922 8” Dual Cene, long throw, 8 ohms, 15w £4-84
2 10 Amo Triacs 400v T0220 Case, Isolated Tab 1923 8” Whoofer, dual 4 + 8 ohms rubber edge, 20w £7-80 | JYCE Pol = VCEO VCBO LC MFE  CASe £ p
2N605S2 PNP  —100v —100v 124 750-18K TO3 150
2 4 Amp Triacs 400v  TO220 Case, Non-isolated Tab INB282 NPN  60v 60v 750-18K TO3 1-25
1O & sacriedis/Amp BTyl store1ss 600lvallts: Maa000 NPN G0y 60y 10A 1KMN. TO3 .08
- ase o
g SE9300 NPN 60v  60v  10A 1000  TO220 0-90
9 QAICER ED  WIpRoE D I, DIL SOCKETS SES0al NPN dov  80v  10A 1000  TO220 0:95
¢ oamsr o G T
o Dtes 2l GG o[ pIeCay 2GR £0°20 | SEg401 PNP —80v —80v 10A 1000  TO220 1-10
oL 1602 14 Pin £0-13 | 1606 22 Pin €024 | Tiprs PNP 60y 60y 2A 1K TO20 040
ALL devices brand new and full spec. Data and lead out 1607 24 Pin £0-28 TIP117 PNP 103 100 2A 1K T0220 0-50
details Included. 1603 16 Pin £0:12 | 4608 28 Pin £0-32 N =100V BB =100y
. § . TIP120 NPN 60v  60v 5A 1K TO220 060
Normal Retali Value £17-00 1604 18 Pin £0-18 | 1605 40 Pin £0-36 .
A TtP121 NPN 80v  B80v 5A 1K T0220 065
i ecl e TIP122 NPN 100v  100v  5A 1K T0220 0:68
TIP126 PNP  —80v -80v SA 1K T0220 0°70
UNTESTED TIP127 PNP  —100v —100v. SA 1K T0220 072
SEMICONDUCTOR PAKS |, T TRANSISTORS POWER SU IES
U1 150 germ Gold Bonded Diodes O A47 g£1-09 | HIGH CURREN |31 ACIDCIAdzptonb THIgaM 2ty 1)
U2 150 germ Point Contact Diodes QAB1 £1-00 VCEO vCBO 1.C. Max. 138 DC-DC Adaptor 6, 75, 9 volts
U3 150 Silicon G.P. 200mA Diodes OA200 £1-00 | BFT32 £0-60 60 80 3A
U4 150 Silicon Fast Switch Diodes IN4148 £1:00 | BFT33 £0-62 80 100 3A CABINETS
US 25 Stud type Silicon Recnﬁers up to 10A £1-00 | BFT34 £0-65 100 120 3A
U6 10 SCR's 5§ Amp, TO66 £1.00 | BFT3 £0-95 100 120 3A 139 Teak 30 Case £7-00
U7 40 Sil Trans NPN, TO18 Case BC107/8/9 £1 RPY76A Infra Red Detector £0-65 | 140 Teak 60 Case £9-50
U8 40 Sil Trans PNP, TO18 Case BC177/8/9 £100
s 4o gu ;rans NN, ;gv/s Case 2N706/8 f;}'°°
0 40 Sil Trans NPN, T05/39 2N697/2N1711 -00 ) .
7 2 g” EBLAIS ’.';%g@g Meoosiis2,  £1:% | Access and Barclaycards accepted—just telephone our Orderline—Ware (STD 0920) 3182.
rans 5 - ° N .
U13 30 Sil Trans PNP, TO39 BC160-161, ete. £1-00 | All prices exclude V.A.T., add 50p postage per order. Terms: C.W.0,, cheques,
U14 10 Sil Trans NPN, TO3 2N3055 £1:00 il
O RS ansiNEA 0220 TPstse €100 Postal Orders payable to Bi-Pak at address below.
10 Sil Trans PNP, T0220 P30-32-34 £1-00
UI7 30 Sil Trans NPN. T0O39 High Volts BARCLAYCARD
BF258/115 £1:00
U8 40 Sil Trans, TO92 BC237/8 £1-00
U19 40 SiI Trans, TO92 BC259 £1-00 .
U20 40 Sil Trans NPN, TQ92 BC183-4 £1-00
U21 40 Sil Trans PNP, T092 BC257 BC212L.  £1-00

Code No.'s mentloned above are glven as a guide to the
type of device In the Pak. The devices themselves are normally
unmarked.

ELECTROLYTIC PAKS

A range of Paks each containing 25 first quality, mixed value
minlature electrolytics.

ECt Values from -47mFD-10mFD £4-00
EC2 Values from 10mFD-100mFD £1-00
EC3 Values from 100mFD-1000mFD £1-00

SEMICONDUCTORS

Dept. EE4, P.O. BOX 6, WARE, HERTS.
Ware (STD 0920) 3442. Telex: 817861.

Tel:
Giro No. 3887006.

Visit our shop at: 3, Baldock St, Ware, Herts.
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KITS FOR SOUND EFFECTS AND OTHER PROJECTS

9 .F(‘:
Tatile

‘P.E. MINISONIC MK2 SYNTHESISER
A portable malns operated minlature sound synthesiser with

PHONOSONICS

DEPT EE2, 22 HIGH STREET,
SIDCUP, KENT DAI4 6EH
MAIL ORDER SUPPLIERS OF QUALITY PRINTED

CIRCUIT BOARDS, KITS AND COMPONENTS TO
A WORLD-WIDE MARKET.

keyboard circuits. Although having slightly fewer facilities
than the large Formant and P.E. synthesisers the functions
offered by this.design give it great scope and versatility.
Set of basic component kits (excl. KBD R's & tuning pots—
see listfor options avatlable) and PCBs (incl. layout charts)
KIT 38-25 £80-14
*Sound Deslgn®’ booklet £1-00
P.E. 128-NOTE SEQUENCER 1
Enables a voltage controlled synthesiser to automatically play
pre-programmed tunes of up to 32 pitches and 128 notes
long. Programs are keyboard Inltlated and note length and
rhythmic pattern are externally variable.
Basic comps, PCBs and charts KIT 76-7  £35-56
Set of text photocopies £1:36
P.E. GUITAR EFFECTS PEDAL .
Modulates the attack, decay and fllter characterlstics of a
signal from most audio sources, producing 8 different switch-
able eftects that can be further modified by manual controls.
Basic parts, PCB & chart IT 42-3 £10-60
Text photocopy -28

P.E. GUITAR OVERDRIVE

Sophisticated versatile fuzz unit including varlable controls

affecting the fuzz quallty whlist retaining the attack and

decay, and also providing flitering. Can be used with other

electronic Instruments.
Basic parts; PCB & chart KIT 56-3  £11-22
Text photocopy 68

P.E. GUITAR SUSTAIN

Maintalns the natural attack whilst extending note duration.
Basic comps, PCB & chart KIT 75-1 £6-99
Text photocopy *38

P.E. AUTO-WAH UNIT
Automatic Wah or Swell sounds with each note played.
Basic comps, PCB & chart KIT 58-1 £10:11
Text photocopy 58
ELEKTOR CHOROSYNTH
A 23-Octave Chorus synthesiser with an amazing variety
of sounds ranging from violin to cello and flute to clarinet,
amongst many others. Experienced constructors can readlty
extend the octave coverage.
Basic comps, PCBs & charts
Text photocopy
ELEKTOR FUNNY TALKER
Incorporates a ring modulator, chopp

KIT 100-8 £44-39
<70

ELEKTOR PHASING & VIBRATO UN:T
includes manual and automatic control over the rate of
phasing & vibrato, and has been slightly modified to also
Include a 2-Input mixer stage.
Set of basic comps, PCB & layout chart KIT 70-2  £21-87
Text photocopy <67

P.E. PHASING UNIT
A simple but effective manually controlled

phasinq unit.
Set of baslc comps PCB & chart KIT 25-1 £

406

Text photocopy -28
P.E. SWITCHED TONE TREBLE BOOST
Provides switched selectlon of 4 preset tonal responses.

Set of basic components, PCB & chart KIT 89-1 £4-34

Text photocopy ‘78

P.E. SMOOTH FUZZ
Set of basic components, PCB & chart KIT 91-1

t and fr Y
modulator to produce fascinating sounds when used with
speech and music signals,

Basic comps, PCB (as publ.) KIiT 99-1 £9-60
Text photocopy 40
ELEKTOR FREQUENCY DOUBLER
For use with gultars and other electronic instruments to
produce an oulput 1 octave higher than the input. Inputs
and outputs may be mixed to glve greater depth.
Basic comps, PCB (as publ.) KIT 98-1
Text photocopy
P.E. SPLIT-PHASE TREMOLO
Simple but effective substitute for a rotary cablnet, An
Internal generator is phase-spllt and modulated by the muslic
Input signal and fed to 1 or 2 ampllfierg, Suitable for elec-~
tronic guitars and other instruments,
Basic comps, PCB & chart
Text photocopy
P.E. PHASER
An automatlc 6-stage phasing unit with integral oscillator,
Set of basic comps, PCB & chart KIT 831 £10-91
Text photocopy <68

£5-48
20

KIT 102-3 £17-68
+65

£6-52
Text phot: ¥ <56
P.E. TUNING FORK
Produces 84 switch-selected frequency-accurate tones with
an LED monltor clearly dispiaying beat-note adjustments.
Set of basic comps, PCB & chart KIT 46-3 £23-32
Text photocopy -97

P.E. CONSTANT DISPLAY FREQUENCY COUNTER
An improved version of the project published in P.E.
Readout does not count visibly or flicker due to blanking.

Set of basic components & PCB KIT 79-4  £31-61
Text photocopy -78
DYNAMIC NOISE LIMITER
Effectively reduces tape-recording hiss. Stereo Unit.
Set of basic components, PCB & chart KIT 97-1 £8-07
Text photocopy =75

MANY MORE KITS

for syntheslsers, Rhythm Generators, Electronlc Planos and
other projects, blg, small, simple or complex, are available,
plus a range of keyboards, separate components and acces-
sorles. Details in our lists.

COMPONENT SETS incl all necessary
res, caps, s/cs, pots, t/formers. Hardware
such as cases, skts, knobs, kbds, etc, are not
incl, but most can be bought separately,
Fuller detalls in ilsts.

ADD: POST & HANDLING

U.K. orders; under £1 add 35p, under £20
add 70p, over £20 add £1. Recommended
Insurances agalnst postal ish add

50p for cover up to £50, £1 for £100 cover,
efc., pro-rata, must be added to credlt card
orders, N.B. El
countrles are subject to higher rates.

ADD 15% VAT

{or current rate if changed). Must be added
to full total of goods, post & handling on all
ULK‘ orders. Does not apply to exports, orto

LIST: Send sk d

addressed |

MAIL ORDER OR

re, C.L., B.F.P.0O. and other

International reply coupons

with all U.K. requests for free list glving
fuller detalls of our goods. Europe send 35p,
other countrles send 75p, or equivalent in

NEW MORE INFORMATIVE
LIST NOW AVAILABLE

TERMS: C.W.0,,
BY

COLLECTION
(TEL: 01-302 6184)

APPOINTMENT

A PROFESSIONA
 TOOLCASE FOR

UNDER £40

Designed for the professional Electronics, T.V or
Instrument Technician who needs to carry a large

number of specialist tools.

The T L99 sets a standard as a low cost alternative ¥

to more expensive cases.

It offers strength with-a practical use of space

and many other features.

@ 2 sided Reversible Muiti-purpose
tool pallet

@ Document area
@ 90° opening lock back stays
@ 3” deep ABS lid and base

@ Twin handles with 8 fixing points
on aluminium frames

*. ._,%‘g Ss S, @ Burst proof toggle locks with keys
6/)0/ b/e % )Z !Ood ' .
ey l; ggp, 20 @ Moulded adjustable tray in base
Nop, v Qp O
4002:7’6’ 0/76’9 g’ofess"" n @ Heat sink for hot soldering iron
%, Pap, B 75 Oy, o, .
. &, /4 4 q 0
K "4’ s, Say Dimensions  TL 99 17" x 12" x 6" split (shown)
. . 9, . .
R A, ese‘?a, "3“9 4(01 also available TL100 19" x 14" x 6" split
) 6,72 }soee G Tools NOT included. British made.
& Oy, Oy 7 Money back guarantee. Allow 7-21 days for delivery.
EE 4 81 *ers, Ocy, .
eleman Products Ltd. Ermine House, Post St, Godmanchester, Cambs. PE 18 8BA
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THREE FOR FREE
FROM GSC .-

Available from selected stockists

ELECTRONICS BY NUMBERS
No. 10 SOIL MOISTURE TESTER

No more wilting houseplants with this soil
moisture test. Just place the probes into the
soil and it will light up to tell you whether
the soil is “too wet”’ or “too dry”. You
don’t even need green fingers.

For full detailed instructions and layouts of
Projects 10, 11 and 12, simply take the coupon
to your nearest GSC stockist, or send direct

to us, and you will receive the latest

EXPERIMENTOR BREADBOARDS No. 11 DIGITAL ROULETTE ‘ELECTRONICS BY NUMBERS' leaflet.
No soldering modular breadboards, simply plug B ENEFEaE ) Ead) CPAE Rt @ (e Gl
. i . J q q
components in and out of letter number 1dentified sl r_wr:ne e 'f you have missed projects, 1,2 and 3, or 4, 5
f the circle of lights go round and there is the and 6, or 7, 8 and 9, please tick the appropriate
nickel-silver contact holes. Start small and simply sound of the roulette wheel as well, both box in the coupon. pprop
snap-lock boards together to build a breadboard of gradually slowing down to reveal the
any size. winning number.
All EXP Breadboards have two bus-bars as an integral No. 12 EGG TIMER PROTO-BOAR Ds
part of the board, if you need more than 2 buses How po you like your eggs'don'e, hard or The ultimate in breadboards for the minimum of cost.
simply snap on 4 more bus-bars with the aid of an EXP soft, just set the timer and it will sound Two easily assembled kits.
B when the egg is done to your liking. Long =

battery life because it switches itself off
automatically. So get cracking now!

Want to get started on building exciting
projects, but don’t know how? Now using
EXPERIMENTOR BREADBOARDS and
following the instructions in our FREE
'Electronics By Numbers' leaflets,
ANYBODY can build electronic projects.
For example, take one of our earlier RS MONTHNTIL ST GOREORSTION
projects, a LE.D. Bar Graph;
| ——

EXP 325 £1.60 The ideal breadboard

for 1 chip circuts. Accepts 8, 14, 16 ard
up to 22 pin ICs. Has 130 contact points
including two 10 point bus-bars.

EXP 360 £3.15 Specially designed 4
for working with up to 40 pin ICs
perfect for 3 & 14 pin ICs.

Has 270 contact points including
two 20 point bus-bars.

*

' PB6 Kit, 630 contacts, four 5-way binding posts
e Vonon nooon ooneg NEOo accepts up to six 14-pin Dips.

EXP300£6.75The o we || O, g : g . E] E-] é . o&O PROTO-BOARD 6 KIT £9.20

most widely bought
bread-board in the UK.
With 550 contact .

ealocaVeoo

0 QuOC0,gO 0040004 %00.4000, it
3@ S NQMQMQM Proto- Lloai. 1 no.100

points, two 40 point :,3,::: el %_no“
bus-bars, the EXP 300 will accept ary size IC and up vapay| | Lrj%ﬁ,\ w
to 6 x 14 pin DIPS.Use this breadboard with i ) Al cocd eohveE
Adventures in Microelectronics. —

You will need; One EXP 300 or EXP 350

EXP 600 £6.30 Most . breadboard 15 silicon diodes
MICROPROCESSOR § 6 resistors 6 Light Emitting Diodes
:;ﬂi?jé;:gig?;'ggis |;,: S - Just look at the diagram, Select R1, plug it
are built on the EXP 600. * 'ﬁsiﬁ%ﬁ » into the lettered and numbered holes on the

’ EXPERIMENTOR BREADBOARD, do the
same with all the other components,
connect to the battery, and your project’s
finished. All you have to do is follow the
large, clear layouts on the ‘Electronics by
Numbers' leaflets, and ANYBODY can build
a perfect working project.

EXP 650 £3.60 Has +6"'centre
spacing so 1s perfect for

MICROPROCES SOR apphcations

PB 100 Kit complete with 760 contacts accepts up to
ten 14-pin Dips, with two binding posts and sturdy
base. Large capacity with Kit economy.

PROTO-BOARD 100 KIT £11.80

EXP 4B £2.30 Four r o o o om smem [T'S EASYWITHG.S.C.on on = sn = = 1
TR S : TO RECEIVE YOUR FREE COPY OF PROJECTS 7, 8 and 9
‘o ~ re I . - 4 -
srepron o = : -4 Just clip the coupon For immediate action |
The above prices are exciusive of P&P and 15% VAT. Give us your name and full postal address {in block The GSC 24 hour, 5 day a week service.
I capitais). Enclose cheque, postal order or credit card T.IophomE(om) 216882 and gi\:’e us vg:r At‘:’uss, I
mber and expiry date, indicating in the appropriate American Express or Barclaycard number and your
TH E GSC 24 HOU R SE RVIC E !r:;x(ea) the br:adboard(s) you roqn?ire. order will be in the post immediately.
TELEPHONE (0799) 21682 | X Amog| CONTACT oS Y |UNTPRICEINCT 0 | NAME. .. |
With your Access, American Express, eXp 35 130 1 £2.70 ADDRESS .............cccveen.. i

EXP 360 270 3 £ 4.48 B
EXP 300 550 5 T3 [ ]| Sec°eeeeesesasasanaaasag I
EXP 8600 £83 | e

use with I

06 pitch | enclose /P.O.forf..........

660 7 . £ 6.00 encl cheque

EXP 20 DIBDSE'“D Debit my Barclaycard, Access,
us-Bar

Barclaycard number and your
order will be in the post immediately
GLOBAL SPECIALTIES CORPORATION

EXP 48 Four 40 Point £ 350 American ExpresscardNo. ..........

I

I

I

' Bus-Bars .

' ................. Expirydate ... ... l
I

L

PROTO-BOARDS If you missed project No's
PBS 630 | 6 [ ™ | 1 1w09tickbox. 8] I
PB100 760 | 10 [ £1472 | | FforFree cataiogue tick box u]
GSC (UK) Ltd., Dept.4TT, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ.
Tel: Seffron Walden (0799) 21682. Telex: 817477.
s I MR I e I N N D D D GG BN IR BN E ame

G.S.C. {UK) Ltd, Dept.4TT

Unit 1, Shire Hill Industrial Estate,
Saffron Walden, Essex CB11 3AQ.
Tel: Saffron Walden (0799) 21662
Telex: 817477
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Projects... Theory...

and Popular Features ...

DO CATALOGUES LIE?
A letter published this month draws
attention, once again, to a Mail Order
problem which will have been en-
countered at some time by most con-
structors: the “out of stock” item.

In an attempt to dispel suspicion
that catalogues tell lies we must first
recognise that, with the best will in
the world, it is not possbile for a re-
tailer to guarantee that his stock level
will be held as intended at all times.
Certain items can quickly (and unex-
pectedly) become exhausted; because
of a sudden rise in demand generated
by an especially popular magazine
project, for example.

Some components cannot be
speedily replaced. Cash flow problems
and high interest rates have a serious
effect upon the component market, at
all levels in the distribution chain,
from manufacturer to retailer. The
situation is further aggravated now
that many components come from
countries outside the UK.

What about the case where a re-
tailer marks “cancelled” against an
item although it was listed in that
supplier’s current catalogue?

This is less easy to explain, or to
justify, in our opinion. The difficulties
referred to above may cause a tempor-
ary out-of-stock situation. But having
placed an item in a catalogue, we feel
the retailer is honour bound to make
every effort to maintain continuity of
stock for a reasonable period follow-
ing the issue of a catalogue.

P

» .

o Tday

)

Where one or more items on a cus-
tomer’s order happen to be out of
stock there are three choices for the
supplier:

1. Despatch promptly all those items
available at the time and send the
balance as soon as they become
available.

2.Hold the entire order until all
items can be supplied.

3. Supply those items available and
close the order—making an appro-
priate refund, including a fair
proportion of post and packing
charges.

The nature of the order, variety of
parts included and the supplier’s
knowledge of the likely date of arrival
for replacement stock, all play a part
in determining how the order will be
handled.

The one vital requirement is that
the customer be advised without delay
just what the situation is and how the
supplier proposes to deal with the
matter. For a customer,to be left in
the dark about the fate of his order
is quite inexcusable, but we believe
such discourtesy is rarely, if ever,
experienced by our readers from our
advertisers.

Jut

Our May issue will be published on Thursday, April 16. See page 251 for details.

Readers' Enquiries

R P

We cannot undertake to answer readers’ letters requesting modifications,
designs or information on commercial equipment or subjects not published
by us. All letters requiring a personal reply should be accompanied by a

stamped self-addressed envelope.

We cannot undertake to engage in discussions on the telephone.

Component Supplies

Readers should note that we do not supply electronic components for
bullding the projects featured in EVERYDAY ELECTRONICS, but these
requirements can be met by our advertisers.

All reasonable precautions are taken to ensure that the advice and data given to
readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for it. Prices quoted are those current as we go to press.
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CONSTRUGTIONAL PROJECGTS

INTERCOM Two-way speech system for the home by F. C. Judd

APRIL 1981

DEADMAN’S HANDLE Safely accessory for model electric train systems by D. Lindley

FREEZER ALARM Audible warning when mains supply fails by R. A. Penfold

SWITCH FOR INDUCTION MOTORS Electronicreplacement for starter centrifugal switch by K. E. Langford

DIGITAL RULE Ultrasonics provide good measure by P. Leah

GENERAL FEATURES

EDITORIAL Do Catalogues Lie >—Out-of-stock and cancelled items
FLAT SCREEN TV Revolutionary design by British firm
COUNTER INTELLIGENCE A retailer comments by Paul Young
SHOP TALK Product news and component buying by Dave Barrington
LONG, LONG AGO! Early days of radio recalled by A. Douglas

FOR YOUR ENTERTAINMENT Perpetual motion; information problem by Barry Fox
SEMICONDUCTOR NEWS Some recently introduced discrete and i.c. devices

1.C.s EXPLAINED Part7: Counters and decoders by O.N. Bishcp
EVERYDAY NEWS What's happening in the world of electronics
JACK PLUG AND FAMILY Cartoon by Doug Baker

RADIO WORLD Tracking down illegal transmitters by Pat Hawker G3VA
SQUARE ONE Beginners Page: Circuit symbols

CIRCUIT EXCHANGE A forum for readers’ ideas

READERS LETTERS Yournewsand views

DOWN TO EARTH Log, linear and other laws by George Hylton

Back Issues

Certain back issues* of EVERYDAY ELECTRONICS are available worldwide
price 80p inclusive of postage and packing per copy. Enquiries with remittance should
be sent to Post Sales Department, IPC Magazines Ltd., Lavington House, 25 Lavington
Street, London SE1 OPF. In the event of non-availabllity remittances will be returned.
* Not available: October 1978 to May 1979.
Binders

Binders to hold one volume (12 issues) are available from the above address for £4-40
(home and overseas) inclusive of postage and packing. Please state which Volume.

Subscriptions

Annual subscription for delivery direct to any address in the UK: £10:00, overseas:
£11-00. Cheques should be made payable to IPC Magazines Ltd., and sent to Room 2613
Kings Reach Tower, Stamford Street, London SE1 6LS.

© IPC Magazines Limited 1981. Copyright in all drawings, photographs and articles
published in EVERYDAY ELECTRONICS is fully- protected, and reproductions or
Imitations in whole or in part are expressly forbidden.
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BY F.C.JUDD

AN INTERCOM system is always useful
in the home, and this particular
design can be used to communicate
between two rooms and also as a door-
bell with two-way speech capability—
a useful asset when it comes to screen-
ing unwanted visitors.

The system described here operates
on the basis that everything is con-
trolled from the Master unit. One
switch sets the system either on
standby, where either station can call
the other but no speech is possible, or
on talk, in which case speech is
possible.

A second switch controls the direc-
tion of speech, that is determines
whether Master talks to Slave, or vice
versa. The Slave unit consists of no
more than a loudspeaker/microphone
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and a call button, whilst all the
circuitry and power supply are housed
in the Master unit.

CIRCUIT

The complete circuit diagram of the
Intercom system is shown in Fig. 1.
This consists of four sections: power
supply, mic pre-amp, main amplifier
and buzzer.

In common with many intercom
systems, a loudspeaker is used both as
microphone and loudspeaker; LS2 is
used in the Master unit and LS1 in the
Slave.

Because of this, a grounded base
transistor pre-amplifier is necessary to
provide a low impedance input to
match the eight-ohm loudspeakers.
This is built around TR1.

MAIN AMPLIFIER

The transistor pre-amp provides
enough output power to fully drive
the main amplifier built around a
standard power amplifier ic. (IC2),
the LM380. This has the requisite low
impedance output to drive either of
the speakers in the normal way.

There is little to say about this part
of the circuit as all the work is
done inside the chip and the only
extra components are a few support
items necessary for stability and
frequency compensation.

The input level into the main
amplifier is controlled by VR1 and this
acts as a volume control. Sensitivity
and gain throughout the system are
such that a person speaking at an
average level about two or three feet
from either unit will provide full out-
put at the listening end with VRI1 at
maximum.

BUZZER

The buzzer sound is in fact derived
from a simple timing circuit built
around the ubiquitous NES555 timer
i.c. This device, IC1, is connected as a
square wave oscillator and “its output
is connected to an output coupling
capacitor, C5, which differentiates the
output signal producing a succession
of short duration pulses. These pro-
vide a very loud buzzing sound with-
out running the i.c. at full power all
the time.

A mains transformer T1 provides a
low a.c. voltage which is rectified by
the bridge rectifier D1-D4 and then
smoothed by Cl1 and C2, to provide a
12 volt rail for the rest of the system.
A npeon is connected across the
primary of T1 and indicates when the
equipment is switched on.

The Master unit showing front panel
controls and the terminal block o the
left of the unit.
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Fig. 1. Full circuit diagram of the
Intercom. The circuit of the Slave
unit is shown in the inset bottom

AT N RIS

left.
Resistors
CIRCUIT BOARDS R1 470 R8 10kQ See
The construction of the Intercom R2 2-2kQ R9 12kQ
system is based on three circuit Ei (2583?19 g}? 102?9 Sho
boards. These are all mounted in the RE 33kQ R12 2-2kQ) T I
Master unit as are all the controls. R6 470Q R13 4-7Q a
The Slave unit is constructed in an R7 100kQ page 247
identical box, but contains only the All W carbon =+ 5%
call push button S2 and a loudspeaker,
LS1. Capacitors
I imporant ok the b |G LG RY o ch e s
i i 1 1 il . R4 .
out given in Fig. 2, 3, 4 are followed C3 0-1uF polyester C11 2-2uF 25V elect.

exactly including breaks in the copper
strips, as adjacent strips can cause a
certain amount of instability especi-
ally with i.c. amplifiers.

The first circuit board houses the
pre-amp and main amplifier com-
ponents. There is no particular order
of construction for this board or
indeed any other. It would be a good
idea to use an i.c. socket for IC2. The
transistor TR1 should be soldered in
position whilst using a heat shunt on
its leads.

The power supply is similarly con-
structed on its own board, and the
transformer T1 is bolted directly to
the board.

The buzzer is finally assembled on
the third circuit board. It can be seen
that this board is somewhat thinner
than the other two and is only six
strips wide. This is to enable the lid
to be fitted onto the box without the
panel mounted components fouling
*he circuit board mounted inside.
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IC1
IC2
TR1

Miscel
VR1
S1

LST,
TB1

LP1

S2,3
S4,5
T1

TB2, 3

6,800p F polystyrene
0-1uF polyester
100uF 25V elect.
1,000pF polystyrene
2-2uF 25V elect.

Semiconductors

NE555 timer i.c.

LM380 audio amplifier i.c.

BC109 npn silicon
D1-D4 WO005 50V, 1A bridge rectifier

laneous

C12 0-01uF polyester
C13 4-TuF 25V elect.
C14 0-1uF polyester

C15 220uF 25V elect.

£22

compliete

10k(2 carbon linear potentiometer
single-pole mains rated miniature toggle

push-to-make, release-to-break single-pole (2 off)
d.p.d.t. miniature toggle (2 off) (see text)
mains primary/12V 100mA secondary

2 70mm miniature, 8 ohm impedance (2 off)

two-way screw terminal block
three-way screw terminal block (2 off)

mains neon indicator with integral seriec resistor

Cases, plastic with plastics front panel 130 x 100 X 50mm, West Hyde type
MINO30 or similar (2 off): 0-1 inch matrix stripboard, 37 holes by 14 strips (2 off),
37 holes by 6 strips (1 off); Veropins; interconnecting wire; knob; two-core
screened cable for interconnecting units; 3A mains cable.
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Fig. 4. (left) Buzzer board.
This is Board C.

Fig. 5. (above left) Front
panel interwiring and in-
terior layout of the Master
unit.

Fig. 6. (above right) In-
terior Jayout and wiring
of the Slave unit.

INTERCONL

231



T

Photo left shows inside of the Master unit. The
arrangement of the three circuit boards and the
front panel wiring can be clearly seen. Photo
above shows a similar view of the Slave unit. If
can be seen that the interior of the box is empty
apart from the call switch.
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MASTER UNIT

When the circuit boards are all
complete the Master unit can be
tackled next. This is housed in a
plastics box 130X100X50mm with
a plastics lid (West Hyde type MIN
030). The lid should be drilled to take
all the components as seen in Fig S
and when these have all been
mounted in place, then the final inter-
wiring can be completed.

If the recommended case is used
then the circuit boards will slide into
the moulded slots on the inside of the
case. If another case is used then some
other method of securing the circuit
boards will have to be devised.

The loudspeaker is mouunted in
place behind a matrix of holes drilled
through the panel and secured with
Araldite or similar adhesive. Care
must be taken not to get the glue on
the loudspeaker cone.

Finally the Slave unit is constructed.
This is built into the same type of
box as the Master and should present
no difficulties (see Fig. 6). Loud-
speaker mounting is also the same as
that for the Master unit.

The two parts of the system are
- joined together using twin-core
screened lead. The braiding or screen
forms the common earth lead, one
core the signal lead and the other core
the buzzer lead. This cable is joined
to each unit with a three-way screw
terminal block (TB2 and TB3). The
accompanying photographs should
make this clear.

TALK/LISTEN

The specification of S5, the TALK/
LISTEN switch deserves some comment.
In the prototype this is a two-pole
change over switch and means that
the person using the Master unit can
decide which way the speech is
directed, set S5 accordingly, and leave
it set.

Some constructors may wish to have
a biased switch here whereby the
speech direction is permanently from
Slave to Master unless the biased
switch was held in the opposite direc-
tion. Such biased switches are readily
available and connection details are
identical to those given in Fig. 5.

INSTALLATION AND USE

The two units, Master and Slave,
should be installed in their final posi-
tions according to how the constructor
wishes to use the system. Although it
is unlikely that both units will be
situated in the same room, care should
be taken that they are not so close as
to cause feedback problems.

The operation of this intercom sys-
tem is governed by the two switches
S4 and S5. The TALX/LISTEN switch,
S5, determines the way in which the
conversation can take place. In one

Everyday Electronics, April 1981

52 o R »
. B et g

%

SPEAKER/ MIC./ ®
MIC. SPEAKER
SCREENED P,
CABLE

%

CALL CALL .
surton (H i H 5uTTon =
R g Y ;‘%

OSCILLATOR %

.
HO WORKS N
W IT RK e
! i

This two-station system can be broken down into several sections— 7
buzzer, amplifier and listen/talk switch—all built into the Master unit. The @%
Slave unit contains nothing more than a loudspeaker and call button. L

The loudspeakers double up as microphones so a listenftalk switch is ~
necessary to make sure that when one station is speaking, the other is “»

listening.

To use the system, the call button is first pressed. This sounds the - ..

buzzer. The listen/talk switch should then be set to the appropriate posi-
tion and the conversation can begin. All switch controls are situated on the .. ;

Master unit.

E
= K
-

position Slave can talk to Master (this
is the LISTEN position), in the other
position Master can talk to Slave (this
is the TALK position).

The sTANDBY/TALK switch, S4, con-
trols the buzzer. In one position the
buzzer will operate and conversation
cannot take place (this is the sTANDBY
position); in the other conversation
can take place (this is the TALK
position).

BUZZER

To use the system it must first be
switched on with S1; S4 is set to the
STANDBY position and S5 to LISTEN,

% . 0 ¥
J T v W

Suppose Slave wishes to talk to
Master. He presses his call button S2.
The buzzer sounds and to answer the
call Master switches S4 to the TALK
position. The call then goes ahead
and at the end, the system is returned
to its original state, that is all switches
in their original positions.

Suppose now that Master wishes to
talk to Slave. He presses his call
button S3; S4 should be switched over
to the TAaLk position and S5 switched
over to TALK position after Slave
answers. The call can then go ahead.
Once again the system is restored to
its original state afterwards. i

Close up view of the rear of the Master unit front panel.
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DEADMAN S HANDLE

By D. LINDLEY

ONE oF THE problems asscciated with
model electric trains, especially
when using one of the more old
fashioned “resistive” controllers, is
that the speed control may be left
just on but set too low to drive the
train. This has been known to burn
out the electric motor in the locomo-
tive.

When a small child is operating the
layout, he or she cannot be expected
to appreciate this danger and is more
likely to experience the above result.

To help avoid this happening, this
Deadman’s Handle has been designed.
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It is suitable for use with most resis-
tive controllers and consists of a push-
tomake switch controlling a relay
wired between the controiler and the
track.

Releasing the switch will open-cir-
cuit the track supply and stop the
train at any setting of the power con-
troller. Since it could be inconvenient
to keep this switch depressed all the
time that the train is running, a time
delay has been built in, so that pro-
vided the button is pressed every few
seconds, the train will keep on run-
ning.

REALISTIC STARTING

Once the train has been stopped in
this way, to ensure more realistic
starting (that is to bring the controller
up from minimum again rather than
switch the power straight back on at
say maximum voltage) an ‘interlock
has been built in. This ensures that
the controller must be off before the
Deadman’s Handle can be re-ener-
gised to complete the controller out-
put circuit.

An inexpensive resistive type con-
troller is available from almost any
model shop. The diagram in Fig. 1
shows how its circuit is modified so
that the Deadman’s Handle may be
connected to it. It would be left to
the constructors’ discretion as to
whether the Deadman’s Handle is
hard-wired into the controller or
whether sockets are provided so that
the connections can be removed.

CIRCUIT

The full circuit of the Deadman’s
Handle is shown in Fig. 2. With thes
controller rheostat set at maximum
resistance (minimum speed), the junc-
tion of R1 and R2, and hence the base
of TR1 will be negative with respect
to its emitter. The transistor will
turn on thus lighting D1. At the same
time virtually maximum negative
voltage appears at the emitter of TR1
which reaches S1.

Depressing S1 connects this nega-
tive voltage via R6 to the base of TR2.
This transistor conducts activating the
relay, RLA. When the contacts close,
the controller to track circuit is com-
pleted via contacts RLAl. A second
set of contacts, RLA2, completes the
circuit via D2 and thlS bypasses TR1
and illuminates D2. Thus both D1 and
D2 are now lit.

As the resistance of the controller
rheostat is decreased the train will set
off, the junction of R1 and R2 goes
positive thus turning off TR1 and ex-
tinguishing D1, and control supplies
are maintained via contacts RLA2 and
D2.

CAPACITOR

At the same time capacitor C1 will
be charged. If S1 is now released
while the train is running then, the
charge on this capacitor is sufficient
to keep TR2 switched on for a few
seconds, but as the capacitor dis-
charge current falls TR2 will turn off
and the relay will de-energise stop-
ping the train and extinguishing D2.

To restart, it will be necessary to
turn off the controller.

Should S1 be depressed again
before the relay has had time to de-
energise then C1 will revert to its
maximum charge and the train will
not be stopped.
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TIME DELAY

The length of this time delay is
governed by components Cl, R4 and
R5 and the values of these were found
largely by trial and error.

A low value of R5 will give a high
charging current which makes the
charging curve of C1 rather steep. In
practice this means that different
values of R5 will not make a signifi-
cant difference to the time delay
period provided that the value of this
resistor does not become too large.

However, if the value of RS is too
large, then the current flowing into
Cl will be so low as to flatten
the charging curve so that Cl1 will
not only take a long time to charge
up but also the maximum base cur-
rent flowing through TR2 as Cl dis-
charges would be insufficient to
saturate TR2,

In addition, R5 prevents the tran-
sistors and le.d.s being damaged by
the maximum charging current of Cl.

The function of R4 is to control the
maximum charge which the capacitor
can retain. With R4 open circuit the
time delay is in excess of two minutes.
With the value shown for R4 in cir-
cuit it is about four seconds. If the
reader prefers he can replace R4

PUSH
BUTTON

VOLTAGE

/' SENSOR

QUTPUT VOLTAGE
SENSING LINE'

TRANSISTOR
CONTROLLED
SWITCH

Vv

TRAIN
CONTROLLER

A transistor controlled switch is connected in series in the controller

track output.

A voltage sensing line comes from the controller and goes to a sensing
circuit. If the control knob is set at zero, the voltage sensor detects this,
lights up its l.e.d. and produces a voltage at its output, which is connected

to a push-button.

To start the train, the push-button is depressed. This activates the
transistor controlled switch lighting up its l.e.d. The control knob is ad-
vanced extinguishing the l.e.d. on the voltage sensor and the train moves

off.

If the button is released whilst the train is moving then, after a certain
time delay, the switch will open cutting off the power to the track. The
train cannot be restarted without returning the control knob to zero.

with a 50 kilohm preset and set up
the time delay to suit his own taste.
A secondary function of R4 is to
ensure that TR2 is turned hard off
once C1 is discharged by making the
base of TR2 positive via RS and R6.

CIRCUIT BOARD

Most of the components are
mounted on a small piece of 0-15
inch matrix stripboard 7 strips by 16

holes (see Fig. 3). It can be seen that
the two le.d.s are also mounted on
this board but on the “wrong” side
and the method of securing the lead
connections is shown clearly in the
diagram, see Fig. 4.

The circuit board together with
the relay and switch are all secured
in a die cast box, size 115X 930X 55mm
and the basic layout can be- seen in
Fig. 3 and the accompanying photo-
graphs.

Fig. 1. Interior schematic of part of the train controller
showing connection points. Some models may not
have a reversing switch so follow back connections ®
from output terminals for points C and D. Some control
rheostats may have only two terminals. Point B is the
connection that leads to the output terminals and

point £ the other terminal.
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Fig. 2. Full circuit diagram of the Mode| Railway Deadman’s Handle. Points

A, B, C, D, E correspond with similar points marked on Fig. 1.
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End-on view of relay contacts
showing mounting bracket.
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Fig. 4. Detailed view showing how

the l.e.d.s D1 and D2 are mounted )
and also how the circuit board is
secured to the box lid.
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Close-up view of circuit board showing l.e.d. mounting. Note
how the diode leads pass through the board and then returns via

adjacent holes to be soldered. wiring.
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Fig. 3. Circuit board layout and component inter-

COMPONENTS %%

Resistors

R1 10kQ See

R2 47kQ Sh

R3 1kQ o)
R4 33kQ (see text) T l
RS 100Q a

R6 10k page 247

All $W carbon 4+ 5%

Capacitor
C1 100iF 16V elect.

Semiconductors
TR1, 2 AC128 pnp germanium or any other similar transistor (2 off)
D1 TIL224 yellow l.e.d.
D2 TiL223 green l.e.d.
D3 1N4148 small signal silicon

‘Miscellaneous .
S1  single-pole push-to-make, release-to-break
RLA relay with 12V, 110 obm coil, and two sets of normally open contacts rated
at least 12V 5A.

Die-cast aluminium case 115 x 90 X 55mm; stripboard, 0-15 inch matrix, size 7
strips by 16 holes; five-amp connecting wire; mounting bracket and 6BA nuts
and bolts for relay; 6BA nuts, bolts and spacers to mount circuit board (2
off each); rubber grommet; hook up wire; five-way screw terminal block
or other connector if required (see text).

The completed circuit board.

£8-00

excluding case
and-controller
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Interior view of die-cast box and circuit

board mounted on lid. The connections
out to the train controller have been hard-
wired onto the board and pass through a hole in
the case. Notice that this hole is fitted with a rubber grommet.

The lid should be drilled to take RELAY
the switch S1 and two holes should . .
also be drilled for the le.d.s. These The relay is fixed to one side of
should be drilled in such a position the box with an L-shaped bracket and
that when the circuit board is also  6BA nuts and bolts. It would cer-
mounted on the lid, the le.d.s will tainly be a good idea to wire up the
protrude through these holes. relay before finally fixing it in place

as it may be impossible to do the job
any other way because of lack of
space.

Finally the connections to the train
controller can be installed (see Fig. 1).
If you elect to hard-wire into the con-
troller then the wires should be colour
coded and cut to a reasonable length.
The hole that they will pass through
on the case side should be fitted with
a rubber grommet to protect the in-
sulation.

Of course the wiring that is going
to carry current to the tracks should
be sufficiently rated. In practice this
means using 5A mains wire for con-
nections C and D. The other three
connections are simply for power
supply and voltage sensing purposes.

CONNECTORS

On the other hand if you want to
terminate the connections to the con-
troller on the die cast box then a suit-
able connection method will have to
be decided on.

Plastic screw terminal blocks are
suitable or you could use 4mm
sockets. Whatever method is chosen,
the case will have to be drilled to
take the connectors and space or
rather lack of space will have to be
considered.

It should also be remembered that
the comments regarding wire rating
made earlier still apply and any sub-
sequent interconnecting cables will
have to be sufficiently highly rated. J{

FLAT SCREEN TELEVISION

A PIECE OF CAKE FOR DUNDEE

A UNIQUE TV tube developed by Sinclair Research will go
into production in a new plant at the Timex factory in
Dundee, Scotland. One million tubes are expected to be
produced per year.

These flat screen monochrome tubes will be incorporated
into a multistandard Sinclair Microvision pocket TV with
f.m. radio, measuring about 6 x 4 x lin. Retailing at £50
this set will receive transmissions almost anywhere in the
world, and will be powered by a small 9V battery.

The revolutionary tube, measuring 4 x 2 x %in, com-
prises two sheets of glass, the phosphor screen being
coated on the rear one and is viewed through the front
face from the same side that the electrons strike. The
electron gun is set to one side of the screen with its axis
parallel to the screen and the beam is bent towards the
screen by electrostatic deflection plates.

Further applications of this unique kind of c.r.t. are
likely. Sinclair foresees a three-tube projection TV with a
50in diagonal full-colour display. The optics and electronics
could fit into a shoe-box-sized unit projecting onto a wall-
mounted screen.

New Jobs For Scotland
The Secretary of State for Scotland welcomed these
plans which are expected to create at least 1,000 new jobs.
The Scottish Office has offered financial assistance towards
the investment costs involved by The Sinclair Company.
The sub-contractor, Timex, has the world’s largest watch ;
plant at Dundee. This company will be installing advanced

fiutomate.d plant and machinery for the special processes Clive Sinclair, founder of Sinclair Research, with a mock-up new
involved in producing the new tube. multistandard flat screen television.
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HIs device sounds an audible alarm

signal in the event of loss of mains
to a freezer. Instant warning would
be given of either a supply failure or
the power being accidentally switched
off, or if the fuse in the plug “blows,”
possibly saving a great deal of expen-
sive food from being spoiled.

There are other possible uses for
a device of this type and it could,
for example, be used to monitor the
mains supply to any other piece of
mains operated equipment, in particu-
lar an item which would give erro-
neous results in the event of a brief
mains failure passing unnoticed. This
would include certain types of auto-
matic, timing, and computer equip-
ment. No doubt there are other situa-
tions where a unit of this type would
prove useful.
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THE CIRCUIT

The full circuit diagram of the
Freezer Alarm appears in Fig. 1.
This really breaks down into two sec-
tions; the mains circuitry and a
simple battery operated tone genera-
tor circuit.

The mains cable from the freezer
to its plug is interrupted at a screw
terminal socket to enable a mains
relay to be permanently wired across
the mains supply (L and N). A nor-
mally closed contact of the relay
controls the alarm generator circuit.

With the mains supply present, the
relay contacts open and cut off the
power to the alarm generator. If
the supply fails for some reason, the
relay contacts close and switch on the
alarm.

It would be possible to devise a
purely electronic circuit which did
not need an electro-mechanical relay,
but using a relay has the advantage
of extreme simplicity, and of complete
isolation between the mains and the
battery powered part of the circuit.
This last point is very important,
since there would otherwise be a risk
of sustaining an electric shock when
changing the battery.

AUDIBLE ALARM

A simple two-transistor circuit is
used to generate the alarm signal.
TR1 and TR2 are both connected as
straight forward common emitter
amplifiers with LS1 acting as the
collector load for TR2, and interstage
coupling being provided by C2.
Positive feedback from TR2 collector
to TR1 base is provided by C3, and
this gives an operating frequency of
very roughly 1 kHz. Resistor R4 is
included in series with C3 to limit the
feedback current to a safe level

S1 is included in series with the
relay contact so that once the unit
has been set off and discovered, the
alarm can be turned off. C1 is merely
a supply decoupling capacitor.

TO 240V AC. MAINS

OUTLET SOCKET T
’ = N
L lN lE ]
r— ——————— - —
L Yrst
181 J0 (2 (o)
|
I |
(SEE TEXT)- ggggc |
N E '
S P : c3
MAINS CABLE R EE
FROM FREEZER 4.7k 6-80F

Fig. 1. The compllete circuit diagram of the Freezer Alarm.
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The current consumption of the
unit is about 40mA from the battery
supply when the alarm is activated.
The PP3 size battery is capable of
supplying this for very many hours,
particularly the Duracell version.

Of course, under normal circum-
stances the mains supply is present
and the alarm is switched off, giving
no battery consumption whatever.
Thus the battery should have its shelf
life of many months, and the unit is
very economical to run.

The amount of power consumed by
a normal mains relay is also very
small and insignificant.

CIRCUIT BOARD

The circuit, with the exceptions of
S1, LS1, and the relay, is constructed
on a 0-1 inch pitch stripboard measur-
ing 21 holes by 10 strips. As can be
seen from Fig. 2, there are no breaks
in any of the copper strips, and con-
struction of the board is quite
straightforward.

The two mounting holes are 3-3mm
in diameter and will accept either
M3 or 6BA mounting bolts.

A plastic Verobox having approxi-
mate dimensions of about 180 x 110
x 55mm is used as the case for the
unit, or any plastic box of about this
size should be suitable.

A speaker grille is made on the
front panel of the case. This merely
consists of a matrix of holes about
3 or 4mm in diameter. The speaker
will almost certainly have to be glued
in place as few miniature types have
provision for screw fixing. Use a good
quality adhesive such as an epoxy
type, and be careful not to smear any
onto the diaphragm.

Probably the best way of mounting
the relay is to glue it in position.
Again, a good quality adhesive must
be used.

ASSEMBLY DETAILS

The layout of the components on
the stripboard is shown in Fig. 2.
There are no breaks required on the
underside strips. Assemble the com-
ponents in any order and attach suit-
able lengths of flying leads to reach
the remote components.

The board in the prototype was
mounted on the lid of the case by
means of 6BA fixings, and 5mm long
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spacers were used to hold the board
clear of the lid.

The exact positioning of the com-
ponents and mains cable inlet holes
is not critical and may be altered
to suit the position of the freezer
relative to its power socket. The
arrangement to suit the author’s
requirements is seen in Fig. 2, and
its wiring is mainly straightforward.

However, be very careful to con-
neot the relay correctly, especially if
it is of a different type to that
employed on the prototype unit. A
mistake here could cause either a
short circuit on the mains supply, or
the mains supply to be connected to
the battery operated part of the
circuit!

A small metal bracket to hold
the battery in place can be fabricated
from aluminium, or alternatively a
piece of double sided tape can be
used to fix it in place as was used
in the prototype.

With all the components secured in
place interconnect them, and wire up
to the board according to Fig. 2. Note
that if a relay type other than that
specified is employed, then the base
connections are almost certain to be
different to that shown here, and
must therefore be ascertained.

TESTING

In order to test that the unit is
working, after a final check of all
the wiring has been made, it is
merely necessary to ascertain that
the alarm sounds when the unit is

COMPONENTS

Shap

page 247

Resistors
R1 1MQ
R2 3-9kQ
R3 120kQ
R4 4-7kQ
All ¥ watt
carbon + 5%

Capacitors
C1 100uF 10V elect.
C2 6-8nF ceramic plate
C3 6-8nF ceramic plate

Semiconductors
TR1, 2 BC109C npn silicon (2 off)

Miscellaneous

S1  single pole on/off toggle

RLA mains relay, plug-in octal
type with at least one set of
normally open contacts (RS
348-762 used in prototype,
has 2 sets of changeover
contacts)

LS1 miniature moving coil loud-
speaker, 40 to 80 ohms

B1 9V type PP3

TB1 3-way screw terminal block

Stripboard: 0-1 inch matrix size

10 strips x 21 holes; battery

connector to suit B1; suitable

lengths and rating of 3-core

mains cable; 6BA fixings and

5mm long spacers; case, Vero

type 202-21391 A.

Guidance only
Approx cost

£9-50

complete

The completed prototype. This does not have the latching facility incorporated.
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FROM 240V AC.

MAINS VIA
FUSED PLUG

RLA
(Cow)

@

CAL)N

©

Al =

[~ MAINS CABLE
FROM FREEZER

=

SEE FIG.2a FOR BASE
CONNECTION DETAILS

'\

. 1\
;JILJ@j

St Bl—ve LS1

011213 W15 16 17
©0004¢000

coo&boo00o0

18 19 20 2t
000

DIRECTION OF COPPER STRIPS
ON UNDERSIDE ~NO BREAKS
REQUIRED
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Fig. 2. The layout of the components on
the circuit board and interwiring of the
remainder of the components mounted in
the case.

Fig. 2a. Shows the connections to the
base of the specified relay.
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not connected to the mains, and
ceases when it is plugged in.

Always unplug the unit from the
mains when renewing the battery.
Alternatively, a battery compartment
that would permit the battery to be
changed without removing the rear
panel of the case can be obtained and
might be a worthwhile proposition.

In some situations, such as where
a freezer is mounted in an outbuild-
ing, it would probably be beneficial
to have the loudspeaker remotely
located from the rest of the unit, and
fitted in its own case. It is quite
acceptable to do this, and no prob-
lems should arise even if a connecting
cable many metres long is used.

LATCHING OPERATION

In some applications it may be
necessary for the unit to activate the
alarm continuously even if there is
only a brief pause in the mains
supply. Otherwise the unit would only
give a very short alarm signal in this

occurrence, which might well be
missed.
Where necessary, this latching

action can be provided by modifying
the circuit as shown in Fig. 3a. Here
a second relay contact (RLA2), of
the normally open type, is used to dis-

FROM FUSED PLUG
AL

7 TN
lm I(Z) I(a)
]
RESET

RLA2
82
no |

MAINS CABLE
FROM FREEZER

Fig. 3a. Modifications to the circuit dia-
gram to incorporate a latching action;
3(b) right, additional wiring to be carried

out to realise the latching action.

g

B1(1)

BASE OF RELAY VIEWED
FROM UNDERSIDE

connect the mains supply in the event
that the supply fails and the relay de-
energises. Thus, when the mains
supply is restored the relay is not
activated again. S2 is needed to SET
the unit when it is initially turned on.
It simply connects the mains supply
to the relay so that contacts RLA2
close, maintaining the supply to the
relay once S2 is released.

Switch S2 can also be used to RESET
the unit when it has been triggered
and the mains supply has been
restored. If pressing S2 fails to reset
the unit this simply means that the
mains supply is still absent.

The additional wiring to be made
to the wiring in order to obtain the
latching action is detailed in Fig. 3b.

pu

Just a Hiccup

By now my readers know my weakness
for knocking computers, so | will preface
what | am about to say with this, that it is
obvious to everyone that no modern
country or large organisation could be
run without their aid. At the same time
one must never forget that they are only as
good as their programmers and that in
addition they do suffer from the usual
faults inherent in any electronic apparatus.

This was brought home to me forcibly
about three days ago, when | had a letter
from the VAT people, threatening to dis-
member me and use my skin for lamp-
shades. The cause of their displeasure
was the assumption that | had not paid
their September quarter. Having checked
and found that my cheque was sent on
December 15 and had already been cleared
by my bank, | telephoned to remonstrate
with them. The official said "“Ah! Yes the
computer must have hiccupped!”

This left me with the dreadful thought,
that a bad joint somewhere on a computer
could start a global nuclear warl | would
like to think that the wizards who invented
these machines are concentrating on a

Everyday Electronics, April 1981

way to make sure that when they fail, they
fail **safe’’ and announce to the world loud
and clear (particularly the operators) that
they are malfunctioning. Mind you | can-
not deny they are fascinating little beasts.

In Russia they are taking over a large
amount of diagnostic medicine, and to
think that they can actually play chessl
They are not yet capable of beating the
champions, as they can only think five
moves ahead and a top player thinks at
least ten.

Components to Computers

| now move on to the more worrying
aspect, from the home constructors angle.
In the last year, at least three of my col-
leagues have decided to drop components
and go into computer hardware and
software.

I know it is very tempting for any com-
ponents retailer like myself, especially
when | think of them seiling items at three
figures, while | am struggling to sell a few
sixpenny resistors. You will also hear a
deep sigh when see them going off on
their Caribbean cruises while lam wonder-
ing whether | can afford a week with British

Waterways. However | know | shall not
change direction, because my heart would
not be in it, but | just hope that not too
many of my friends will follow their
examplel

Bio-electrics

| am always very intrigued by the medical
effect of electricity on the human body.
For example, now we know that the
muscles, heart and brain are all electrically
operated. What effect do huge discharges
of current, such as a thunderstorm have
on them? | know my wife usually feels
queer whenever a storm is around. |
offered to fit her with a lightning con-
ductor, but although 1 was joking | know
her case is by no means unique.

| think this is a huge field that could be
seriously studied, in other words, what
deleterious effect does it have on the
human body and could it be used to make
us feel better instead of worse? | wonder
if | have any doctors among my readers.
| onty know of one, my youngest son, who
would regard it as a filial duty to read my
articles, but unfortunately he happens to
be a Doctor of Philosophy which doesn't
help at all.

After sales service

We sell a small kit of parts to make a
radio receiver and have been selling it for
over ten years. Quite recently | had two
returned by cutomers. | have never refused
to help a customer when they are really
stuck and in each case | found incorrect
wiring and a faulty transistor. My query is
this. Am | obligated other than morally to
help them and am | entitled to charge for

- the time spent? My own feelings are that

the answer is "'Yes" in both cases.
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INGLE phase mains voltage a.c.

motors of fractional horse power
rating appear in many and varied
designs but, apart from a few serving
specialised applications, fall into two
basic types: brush motors, some of
which are called “Universal” when
designed to run on either a.c. or d.c.,
and induction motors which run only
on a.c.

BRUSH MOTORS

Brush motors have windings on
both field (stator) and = armature
(rotor), contact to the moving mem-
ber being made by copper/carbon
brushes rubbing against a segmented
copper commutator. Such motors
have a very high power to size ratio
and an excellent starting torque, find-
ing many applications in the house-

hold for driving vacuum cleaners, °

food mixers, lawn mowers, portable
power tools and so on.

The rotor winding may be either in
series with those on the stator
(series wound) which is usual with
mains voltage machines or in parallel
where they are encountered in low
voltage applications for driving
models.

This type of motor is self-starting
and may be reversed by changing the
polarity of the rotor with respect to
that of the stator; their speed may be
controlled using a triac.

INDUCTION MOTORS

Induction motors have a field wind-
ing and a solid (actually laminated)
rotor without any.wiring. Rotation is

242

Bammamaay

R

ELECTRONIC

SWITCH

FOR STARTING
INDUCTION

induced by the fluctuating field in
the rotor caused by the repeated
changes in direction of the a.c. in the
stator.

Such motors are heavy and robust

in construction, have a poor starting

torque but in the absence of brush
gear need little maintenance apart
from periodic lubrication.

They are frequently used to drive
stationary power tools such as lathes,
millers and drilling machines and for
refrigeration pumps together with
other light engineering applications
where a three phase supply may not
be available.

In general such motors can be
designed to be reversible but with one
exception are not self-starting, the
odd man out being the shaded-pole
type which has very poor starting
torque and low electrical efficiency
and is suitable only for light duties
like driving tape decks, record
players, and small ventilating fans.

The shade rings, which distort a
portion of the field in the stator,
induce rotation and are fixed at the
time of assembly. These motors are
not reversible.

STARTER WINDING

The other types of induction motor
are all very similar to each other in
requiring some artificial method of
starting but once started will run in
either direction, speed of rotation
being a function of the mains fre-
quency.

To start such a motor electrically
as opposed to mechanical priming, it
is necessary to convert it briefly into

a two phase machine. This is achieved
by including on the stator a second
. . set of windings (starter or subsidiary
' windings) which are fed by a current
. out-of-phase with that in the main
(running) windings. Reversal may be
easily arranged by changing the
polarity of the starter windings with
respect to those on the stator using
a heavy duty d.p.d.t. switch. Such

K.L

s

. motors are generally referred to as
split-phase types.

. The out-of-phase current is norm-
ally provided in one of two ways; by
~ means of a capacitor in series with
the starter windings which causes a '
leading current to flow in them or,
by altering their inductance by using
wire of different gauge and arranging
the number of turns so that a phase
shift is created.

Since many of these motors are
used in power applications they may
need a high starting torque for
example when driving compressors.
This requirement is satisfied by
designing the starter windings to
draw a heavy current, perhaps up to
four times the running current for a
brief period until the motor reaches
top speed.

CENTRIFUGAL SWITCH

To cut out the subsidiary windings
a centrifugal switch is fitted inside
the motor. This consists of movable
weights attached to a fixing on the
shaft and these fly outwards as the
speed builds up.

A suitable linkage mechanism
allows the action of the weights to
open the normally closed contacts of
a switch so isolating the starter wind-
ings. When the motor is switched off,
spring pressure restores the weights
and the switch contacts to their
original positions ready for the next
start.

Readers will appreciate that the
switch contacts have to break a heavy
inductive or capacitive current (per-
haps 10 amp) depending on the type
of motor. Destructive arcing and con-
sequent contact burn is quite com-
mon.

Many such switches fail long before
the motor reaches the end of its use-
ful life, usually because the linkage
mechanism wears or the contacts
burn out. The author experienced
such a failure on a one-third h.p.
motor driving a 3!, inch lathe.

Returning such a motor to the
makers is precluded by transport
costs while spare parts are frequently
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unobtainable due to obsolescence. An
alternative was sought and after some
experimenting the circuit below was
evolved to function in place of the
switch, the latter being removed from
the motor.

CIRCUIT DESCRIPTION

The wunit described here works
equally well for motors with a capaci-
tor in series with the starter windings
(capacitor start) or for those relying
on different inductances to give the
phase shift and is applicable to either
reversing or non-reversing motors.

The circuit diagram is shown in
Fig. 1. To avoid mechanically break-
ing the heavy currents involved a
triac is used, the gate current (less
than 20mA) being controlled by a
reed switch.

The motor should reach full run-
ning speed after about 1 to 2 seconds
after which time the starter winding
is no longer required. This on-time is
set by the time constant of the timing
circuit, R1 and C2.

Any transistor with a gain of at
least 100 is suitable. The higher gain
of TR1 the smaller the timing capaci-
tor needed.

Resistor R1 cannot be greatly
altered since sufficient base current
must flow to provide the minimum
collector current to operate the reed
coil.

A reed switch is preferred to a
relay as the former is small, totally
enclosed and capable of several mil-
lion operations.

Any transformer capable of deliver-
ing about 12V after rectification and
smoothing is suitable. Battery opera-
tion is uneconomic since the drain is
about 20mA while the motor is run-

Front view of
completed unit

ning and separate switching for the
a.c. and d.c. would be needed.

A 10A triac will cover most
requirements but if in doubt measure
the a.c. load on the starter windings
with the motor stalled.

D.C. VOLTAGE

The required d.c. voltage is derived
from a step-down mains transformer
with centre-tapped secondary to pro-
vide full-wave rectification with D1
and D2. Cl1 smooths the resulting
pulsed d.c. to provide a smooth d.c.
level of about 16 volts. A highly
smoothed supply is not required.

When the motor master on-off is
turned on, power is applied to the
starter winding through CSR1 which
is triggered into conduction via the
normally closed contact in S1.

Fig. 1. Circuit diagram of the Electronic Switch.
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The d.c. applied to the timer circuit,
causes C2 to charge up through R1.
Initially C2 is discharged and so the
voltage at TR1 base is at 0V, conse-
quently TRI1 is turned off, and no cur-
rent flows through the relay coil
After about 1 to 2 seconds the voltage
at TR1 base reaches 0:6V and base
current flows.

As soon as base current flows TR1
is fully turned on and collector cur-
rent passes through the operating coil
of the reed switch and the latter
changes over.

REED CONTACTS

As soon as the reed contacts open,
the triac is deprived of gate current
and the starter windings are cut out
of circuit. Thus the short time delay
of the R1/C2 combination has an
identical function to that of a centri-
fugal switch.

The normally open contact closes
and switches on a mains voltage neon
indicator lamp which acts as a fail
safe indicator. Should the motor start
and the neon not light then it has
either burnt out (rare) or the reed
has stuck leaving the windings in
circuit, The motor should immediately
be switched off and the fault investi-
gated otherwise the subsidiary wind-
ings will overheat and ultimately fail.

For most motors a time delay of
about 1 to 1!; seconds is ample for
speed to build up. For a machine
started on full load, two seconds may
be desirable. Longer time can be
arranged by increasing the value of
C2 keeping R1 as given.

If R1 is increased, a point will be
reached at which, for any particular
transistor, insufficient collector cur-
rent will be passed to operate the
reed. Thus the higher the gain of
TR1, the greater the permissable
value of R1 and the smaller the tim-
ing capacitor C2 which may be used.
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REAR PANEL

METAL BOX\

Fa .

!
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L4 N
T0 MOTOR MAINS
ON/OFF SWITCH

TO STARTER
WINDING

TERMINAL BLOCK

LID OF BOX

COIVIPONENTS

Resistors

R1  68kQ W

R2 24k 3W

Both carbon 4 5% Tal
Capacitors page 247

C1 1000uF 25V elect.
C2 1000uF 25V elect.
C3 0-1uF polyester

S EeE Fig. 2. Interwiring details. Topside of the board is seen at the top of the page with
TR1 BC107 npn silicon underside below.
CSR1  NAS1004W5 400V 10A
triac

D1,2  1N4148 small signal
silicon diodes (2 off)

Miscellaneous
LP1  Panel mounting mains
neon indicator with
integtal resistor
RLA 8009 reed operating coil
S1 single-pole changeover dry
reed -switch
T miniature mains trans-
former with 12-0-12V
250m A secondary
Metal case, 150 x 105 X 55mm;
piece of s.o.b.p. board, 105 X
150mm; five-way 10A screw terminal
block; four-way 10A cable or
equivalent; 10A single core cable;
stranded interconnecting  wire;
6BA nuts and bolts (6 off); fixing
brackets.

comeeony £12:50

Interior view shgwing board displaced. The transformer and underside of the
component board can be clearly seen.
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HYBRID

From Fig. 2 it can be seen that the
circuit is something of a hybrid, a.c.
mains and 12V d.c. being inter-
mingled, and although many layouts
are possible, the one chosen aims
to keep apart the 240V and 12V
circuits as far apart as practicable.
Readily available components are em-
ployed throughout.

The circuitry is housed in an AB13
aluminium box 152 X 102 X 5lmm
with the centre portion kept free
of components and wiring so that if
desired the neon indicator may be
mounted in the centre of the lid,
space being available for the body of
the lamp.

Those wishing to mount the neon
separately will need an extra grom-
met hole to take out the lead wires.
The box lid will not then be drilled.

First drill the two grommet holes
for the three mains leads live, neutral
and earth and the single lead from
the starter windings of the motor.
Next mount the transformer as near
to one bottom corner of the box as is
practicable leaving 2 or 3mm clear-
ance. Use 6BA bolts for attachment.

The diagram shows the transformer
mounted horizontally from one end of
the box leaving space above for the
other components. Again 6BA clear-
ance holes are used in the brackets.

Now drill two more holes in the
bottom of the box for fixing the five-
way 10A terminal block. If placed in
a position near to that illustrated then
space is left for the two capacitors
beneath the circuit board. If counter-
sunk headed 6BA screws are at hand
this will give a neater job leaving no
protrusions on the base.

A final hole is needed for the triac
which is mounted 50 to 60mm from
the end of the box remote from the
transformer and just under the top
edge. A 4BA or 6BA bolt and nut will
be required.

CIRCUIT BOARD

Now cut a piece of plain s.r.b.p.
board approx 150 X 100mm and drill
two holes to coincide with those in
the angle bracket. Since the brackets
are inaccessible with the board in
position attach a 6BA bolt to each
using Araldite under the head so that
the thread is upwards allowing the
circuit board to slip on and be finally
fixed with two nuts.

Everyday Electronics, April 1981

Interior view of the unit showing mounting position of CSR1, circuit board, and reed

operating coil.

Now drill the board for all the com-
ponents in the approximate positions
indicated. A No 55 drill is a useful
size but is not critical. If the neon
is to be mounted in the box lid make
a generous clearance hole in the
centre of the board to accommodate
the body section.

Finally make two holes to take the
mains leads from the two anode
leads on the triac, close to each corner
of the board. The triac specified needs
no separate heat sink or mounting
set and is insulated internally so that
the box itself will conduct away any
heat generated during the brief
period it is switched on.

Mounting points for components or
flying leads may be provided where
needed by drilling two holes about
5mm apart and threading through a
piece of copper wire and soldering
the free ends to make a closed loop.

This may be easier for the novice
than attempting the drill to the exact
size for mounting pins. Perforated
s.r.b.p. could be used in place of the
panel used by the author if desired.

The reed coil needs special atten-
tion and is best attached by drilling
suitable clearance holes, passing the
connecting lugs through and twisting
a loop of tinned copper wire round
each.

If a generous blob of solder is now
applied the coil is held rigidly in
position. Attach and wire up all the
components except the triac using
their own leads where possible and
stiff tinned copper or insulated wire
for longer connections.

FINISHING OFF

All components should be rigidly
fixed and there should be no loose
wires. To make wiring easier do not
solder the flying leads from the
transformer secondary until every-
thing else is in position.

Use sleeving for any crossing con-
nections or for those in close proxi-
mity. Next tackle the triac. For the
mtl and mt2 connections which may
carry up to 10A use stranded wire
such as 10A household cable.

Tin the leads well and fix a length
of this cable to the anode tags of the
triac then run on a length of sleeving
to give complete insulation from each
other and from the side of the box.

Next solder on the gate connection
(20mA load only) using thin flexible
insulated wire, again adding sleeving
for insulation at the solder joint. Con-
nect the loose ends of the triac leads
to the terminal block. Finally solder
the three transformer secondary
leads into their correct positions,
mount the triac on the box and the
unit is ready for test.

TESTING

Firstly check all connections very
carefully, then connect a low wattage
mains lamp to terminals 4 and 5 on
the terminal block and a three core
mains cable to terminals 1, 2 and 3
according to Fig. 2. Be sure that the
earth link between terminal 3 and the
transformer is in place.

Now switch on the mains. If the
wiring is correct the lamp will light
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for between one and three seconds,

extinguish and then the neon willlight.

Switch off, wait for about ten
seconds and try again. This time the
time will be shorter due to the fact
that C2 will be still holding some of
its charge.

Only if everything is satisfactory
can the device be wired to the motor.
In the event of the reed relay not
working either the position of the
reed within the coil is incorrect, or
the gain of the transistor is too low
to allow sufficient current to flow into
the coil.

INSTALLATION

There are two types of motor with
which this device can be used, non-
reversing and reversing. In either
case before any work commences, the
motor must be isolated from the
mains.

For a non-reversing motor the first
step is to remove the terminal cover
on the motor itself and disconnect the
mains supply noting carefully to
which terminal each of the three
mains leads is attached.

Loosen the terminal block by re-
moving the retaining screws and
identify the wires attached to the
other side. There should be two to
the starter windings via a capacitor,
if fitted, and two to the main running
windings.

One of the two starter winding
leads will go via a centrifugal switch
to the starter winding itself, the
other will usually be connected in
common with one of the running
windings.

Disconnect all the wires that were
connected to the back of the terminal
block apart from any earth terminals
and connect the common lead to the
terminal that carried the mains
“live” lead.

Locate the other running lead,
using a bulb and battery to establish
continuity if necessary, to the ter-
minal that carried the “neutral”
mains lead.

CENTRIFUGAL SWITCH

When this is completed, remove
the motor end casing to expose the
old centrifugal starter switch. Remove
as much as possible of this switch,
particularly any loose moving parts
attached to the shaft but ignoring
rigidly fixed rotating parts. Interfer-
ing with these could upset the
balance of the shaft.

At this stage the second wire from
the starter winding will have been
located. If the motor uses a capacibor
to provide phase shift then this will
be attached to this lead, and any con-
nections should be made via this
capacitor.

A piece of 10A stranded wire
should be attached to the second
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starter winding lead. The other- end
of this is attached to terminal 5 on
the terminal block in the starter unit.

TERMINAL BLOCK

The final step is to refix the ter-
minal block on the motor in position
and reconnect the mains cables in
the same positions. Mains leads
should also be taken to the terminal
block in the new starter unit and
connected to the appropriate termi-
nals; terminal 1 for live, 2 for neutral,
and 3 for earth. These can be taken
from the mains connéctions on the
terminal block on the motor.

It now only remains to find a suit-
able mounting position for the starter
unit not too far from the motor
it is operating. The interwiring con-
sists of mains rated 10A cable. Four-
core cable would be ideal but as it is
somewhat difficult to get hold of,
ordinary three core plus an additional
wire will suffice.

Whichever wiring is used it should
be neat and not excessively long or
untidy.

REVERSING MOTOR

In the case of reversing motors the
principle is the same but the presence
of a reversing switch complicates
matters. You will find that there are
four leads plus earth running into the
motor terminal block from the revers-
ing switch. Two are direct mains, and
the others have their polarity changed
by the reversing switch.

As described above, identify all
four leads from the windings and
their locations underneath the block,
remove the centrifugal switch and
lengthen the lead from the starter
winding.

Connect one lead from the running
winding to the “live” position on the
motor terminal block and the second
to the “neutral” position. Note that
there will be no common lead.

Since “live” and “neutral” have no
real meaning in ‘a.c. work, call one
of the reversing wires A and the
other B for identification.

Connect the unlengthened starter
winding lead to position A under the
block. No connection is made to B.

The lengthened lead is then either
taken directly to position 5 on the
terminal block in the starter unit or
via the capacitor on the motor, if
fitted, to the same place.

Reconnect the two reversing leads
on the outside of the motor terminal
block to positions A and B and recon-
nect the power leads and mains lead
to the new starter unit as described
above. The switch is now ready for
use.

If, during testing, the motor is
found to run backwards then reverse
the leads to the reversing switch in

the motor. This will ensure that the
markings on the reversing switch are
correct:

LIMITATIONS

Although this electronic device is
an excellent substitute for a centri-
fugal switch one snag should be
appreciated. Since the timer capaci-
tor only loses its charge slowly about
ten seconds must be allowed after
switching off the motor before another
start is possible.

This is no hardship since this type
of motor is never recommended for
frequent start/stop duty and machines
where this is required normally in-
corporate a clutch mechanism so that
the on/off sequence is not on the
motor.

For readers who may have pur-
chased a secondhand motor and had
difficulty in identifying the two sets
of windings: if they are accidentally
interposed the motor will usually
start but run roughly with vibration,
lack power and heat up rapidly.

WARNING

Some types of motor have what is
called a resiliant mount, the body
being supported in a metal cradle on
two rubber discs and retained in
place with split clamps. The rubber
insulates the motor from the mount-
ing cradle and from any machine to
which the motor is attached so that
although the motor is correctly
earthed, the machine may not be.

Normally the makers run a flexible
earth lead from motor to cradle and
anyone buying a secondhand machine
should ascertain that the link is in
place.

The starter unit is best mounted on
as rigid a foundation as possible and
not on the motor itself as vibration
might limit the life of both the neon
and reed switch.

Finally capacitors associated with
these motors charge to mains peak
during operation that is to something
in the region .of 350V. This can
administer a very nasty electric shock,
so before handling, discharge via an
insulated conductor across the leads.
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Amateur and CB Radio

Not wanting to enter into the pros and
cons regarding amateur and citizens band
radio and its frequency allocation and use,
we can appreciate the main arguments
centred around foreign imported goods
“stealing’ a march on UK manufacturers.

To show that we are keeping a careful
eye on the situation and not neglecting
this important new area, we would like to
mention two items that are suitable for
both amateur and CB radio enthusiasts.
And they are all British designs and
manufacture.

To aid better reception ZL Communica-
tlons have marketed two new versions of
the Slim Jim aerial, claimed to be used by
over 80 per cent of British 2 metre
amateurs, for both 27MHz and 2 metre use.

Aimed at citizen band reception, the
Big Jim—Omni-directional Base Station
Attenna—BJ27, to give it its full title,
aerial isalso available for mobile mounting.
Measuring 9ft long, the aerial has a
claimed gain of 3dB (EIA) and an im-
pedance of 50 ohms.

Itis claimed to have low angle radiation
for local or DX working. Two-way CB
contacts between the UK and US have
produced S9 plus signals and 10-4 copy
both ways.

For the radio amateur, the 2 metre Slim
Jim Super aerial is only 42 inches long and
is claimed to be 50 per cent more efficient
than other similar aerials. The smaller
dimensions and high efficiency have been
made possible by a unique high Q"
helical stub matching system.

On the base station model the helical
stub and main element is completely
enclosed in a in diameter housing giving
full protection against all weather condi-
tions. The mobile version is constructed
with a stainless steel flexible main element
and the stub section is completely sealed
against the weather.

Brief technical spec. for the 2 metre
aerial is as follows. Type: Omni-direc-
tional vertical, 144-146MHz. Gain: 3dBi or
approximately 6dB over a typical quarter-
wave ground-plane. Angle of Maximum
Radiation with Respect to Ground:
approximately 5 degrees. Impedance:
50 ohms. VSWR: Average 1:2to1 orless
across the band 144-146MHz.
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For more information contact ZL
Communications, Dept EE, Cantley, Nor-
wich, Norfolk NR13 3RT.

Speech Processor

A new bandwidth filter or speech pro-
cessor for communications systems has
recently been introduced by T & T Elec-
tronics.

For many years different methods of
putting information onto a transmitted
carrier wave have been tried in the search
for greater efficiency and single sideband
transmissions have long been regarded
as one of the best, especially among radio
"hams'', when compared with the older
a.m. or f.m. systems. Nevertheless, it is
possible to improve these systems by
"processing’’ the speech waveform before
applying it to the transmitter.

Exhaustive testing and field trials have
resulted in the Persuader speech pro-
cessor from T & T Electronics. It is simple
to install and connects between the
existing microphone and the transmitter.

A switch is provided so that it may be
switched in or out of circuit as required.
When switched into circuit the Persuader
will remove unwanted speech frequencies
below 300Hz and above 3kHz and is
claimed to increase the average level of
speech relative to the peaks.

The Persuader from T. & T. Electronics

An average gain of 15dB can be achieved
which is equal to an increase in ‘'Talk
Power' of 32 times. The input will accept
signals over the range of 0-5 millivolts to
100 millivolts and is suitable for most
standard microphones. Once the ‘‘Set
Level" control has been adjusted to show
the correct level on two light emitting
diodes (l.e.d.s) the output will auto-
matically be correct for the rig and micro-
phone in use.

Full details of the Persuader speech
processor can be obtained from T & T
Electronics, Dept EE, Green Hayes,
Surlingham Lane, Rockland St Mary,
Norwich, NR14 7HH.

Newsletter

It was only recently that Maplin an-
nounced the discontinuance of their
Newsletter[Price List. We have just been
informed that they have had a change of
heart and that they will again be issuing
regular editions throughout the year.

For more details write to Maplin Elec-
tronic Supplies at Dept. E.E, 284 London
Road, Westcliff-on-Sea, Essex. A stamped
addressed envelope would be appreciated.

CONSTRUCTIONAL PROJECTS

Intercom

As the circuit boards and components
for the Master unit in the /ntercom are a
very tight fit it would be a good idea to use
a larger case, allowing for different board
fixings. The ones used in our proto-
type units were the MINO30 (black) with
metal front panels from the West Hyde
Developments, (Dept EE, Unit 9, Park
Street Industrial Estate, Aylesbury, Bucks
HP20 1ET), Minos range.

If a metal plate is used for the front panel
of the /ntercom, the first action to take
when building would be to incorporate an
"Earthing’’ lead to the metal front panel
for added safety.

This can best be achieved by using a
three-way terminal block (in place to the
two-way type), solder tag and earthing
lead. The three-core mains lead is con-
nect to one side of the block and the
earthing lead, with the solder tag fixed at
the opposite end, run from the other side
to the metal panel. The solder tag can be
fastened under the switch.

Looking at the details for the mains
transformer this seems to be a fairly
standard type and should not cause
purchasing problems. However, the one
used in our unit is the Bi-Pak 2021 type.

Model Railway Deadman’s Handle

The only item that may present problems
in the Mode! Railway Deadman’s Handle is
likely to be the relay. Depending on the
type finally selected it may necessitate a

ifferent layout within the case.

The one shown in the prototype is one
of the old ex-GPO types which only
seems to be available from surplus shops
and not as a new item. However, the type
called-up in our components list is an RS
“Open'’ two-pole changeover type, order
as No. 348 835. Also, Maplin, Electrovalue,
Watford and Home Radio are able to
supply power relays which are suitable for
this project.

Certain relays have their metal frame
connected to the moving contacts and
this type should NOT be used if mounted
in a metal case.

Freezer Alarm

Although an octal-base mains relay
was used in the author's Freezer Alarm,
practically any mains relay may be used.
This will, of course, mean different
pinning arrangements.

As we are dealing with mains voltages
be extra careful when wiring to the relay
pins and double check all wiring before
switching on.

Digital Rule

The ultrasonic transducers for the
Digital Rule are available from Arrow
Electronics, Dept EE, Leader House,
Coptfold Road, Brentwood, Essex. Suit-
able transducers can also be purchased
from Electrovalue, Maplin and Watford.

The semiconductor and display devices
are fairly common items and should be
stocked by people like Marshalls, Magenta,
Electrovalue, and Watford Electronics.

Electronic Switch for Motors

The triac, reed relay coil and contacts
for the Electronic Switch for Starting
Induction Motors are available from
Electrovalue. An equivalent triac, with in-
ternal diac connected .to gate, is the
Q4010LT listed by Electrovalue.
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When all the woods were green. Time: Summer 1924. Location: Near Esher, Surrey. The attentive listeners in this verdant setting include ( far left)

By Alan Db_uglqs E
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W. James, of Wireless World, and J. Dainty, Editor of Wireless Trader. Far right is Alan Douglas, designer of the portable radio (the centre
piece of this picture) and author of these reminiscences.—Wireless Wotld photo.

LECTRONIC hobbies differ from

other hobbies; the elusive nature
of electricity means that the experi-
menter is always working by proxy,
as it were. The steam enthusiast can
see the motive power; woodworkers,
photographers and motorists all have
easy access to the fundamentals of
their hobbies.

Not so the electronics man. He can
never see, never even visualise, his
prime mover—the electron. So he is
much more influenced by the design
of the moment, he can’t argue, and
must take the “black box” as it is.

Does this affect his outlook,
patience and skill? I think it can. The
hobbyist who has only to “put to-
gether” can never know the satisfac-
tion of constructing from the raw
materials, starting from the bare
bones and so involving himself from
the fundamentals up.

Yet at one time, the enthusiast had
to do just this with radio—the
beginning of electronics. No results
from™ a sophisticated circuit of today
can ever ‘equal the excitement of
hearing a voice in space. a voice
where previously there had been
nothing except occasional Morse.

Really Home Made

Did you know that at one time
experimenters had to build their
own variable capacitors, wind their
own a.f. transformers, and certainly
could not get any signals at all with-
out an external aerial perhaps 80ft
long and 40ft high?
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Can one place oneself in the posi-
tion where there were no amplifiers
of any kind, no mains units, and if
any signal was lost, no means of
recovering it?

This was the position when I built

my first receiver in 1913. How well I
recall getting the cardboard tube,
10 inches long and 4 inches wide,
carefully shellacing it with many
coats, and laboriously winding some
200 turns of 18 gauge cotton covered
wire to form the tuning inductance.
How I sat with this and the crystal
detector for hours on end, waiting for
messages that never came—only the
time signals from the Eiffel Tower!

Crystals

The rectifying properties of “crys-
tals” were discovered in 1874, but for
radio, the first use appears to have
been by General Dunwoody in the
USA in 1906.

Now let me quote from a para-
graph in a book which I wrote in
1923. Certain crystalline materials
function best as rectifiers when used
in conjunction with a metallic contact;
for the most sensitive rectifiers the
metal contact should take the form
of a wire point, hermetically sealed
and preferably of gold or platinum;
e.g., a gold whisker bearing upon
silicon or lead sulphide. Does this ring
a bell today, 58 years later?

Then again, one of the contacts
should have a large area where it
meets the crystal; this is to a great
ertent to prevent the other contact

from forming an opposing and un-
desirable second rectifier. Not so un-
desirable today! For when the carbo-
rundum detector was first used with
an applied d.c. potential, as by Col.
Fessenden in 1910, it was within an
inch of becoming a transistor as we
know it.

It is interesting to note how the
wind blows in circuit element design.
First, we had the condition above
when no signal could be lost. This
meant thick stranded aerial wire with
excellent end insulation; low-loss coils
properly wound with Litz (fine multi-
strand insulated wire) and pure
ebonite panels. Of course, high sensi-
tivity headphones were essential.

If a receiving set incorporating
these features, such as the 1918 Mk
III Trench Receiver, is used today,
the range and selectivity are in-
rredible.

Valves and Note Magnifiers

It was during the First World War
that valve amplifiers were introduced
to the Army. A common type had
three transformer-coupled stages con-
suming 3 amp at 6V and having a
tapped input transformer for gain
control.

At this time, frequency response
was unheard of and these units were
called note magnifiers because they
were meant for Morse reception. The
120 ohm headphones were fed from
a step-down transformer but, though
I cannot now recall the gain, it must
have been quite low.
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It will be realised that in trench
warfare aerials would be very in-
efficient, usually being attached to
bayonets stuck in the ground. There-
fore the valve amplifiers were very
welcome. Equally, however, it was
very easy to interfere with or jam
this kind of signal, and one of the
most fearsome devices to do this was
called the power buzzer.

Just a very large and powerful
buzzer, weighing I think about 20Ib,
and producing hundreds of volts at
the contact breaker; this back e.m.f.
was fed to a simple V-shaped aerial
about 6 inches above the ground, and
when turned on, blotted out every
kind of signal for hundreds of feet.
I was always sorry for the unfortu-
nate 6 volt accumulators driving the
buzzer—it was certainly a short life
and a gay one per charge!

Valve amplifiers did not have it all
their own way; the heavy heater cur-
rent made them weighty and the
brilliant light emitted by the straight
tungsten wire filaments could be seen
a long way off; this made them un-
suitable for light aircraft.

Carbon Amplifier

The indefatigable S. G. Brown
invented a carbon amplifier which
consisted of two carbon granule cap-
sules face to face, driven at the
common centre point by a vibrating
reed which formed part of his famous
A type headphones—slightly enlarged
for this purpose.

The two carbon capsules were con-
nected to a centre-tapped transformer
and powered by a small dry battery;
a magnified and distorted replica of
the input signal was delivered to a
pair of headphones and certainly it
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was possible to receive Morse on this
device; incredible though it may
seem, these amplifiers were used on
some scout aircraft.

As with all Brown products, they
were exquisitely made and remark-
ably stable. The push-pull drive was
to increase the signal and reduce the
noise. Years later, a double button
carbon microphone with a similar
push-pull drive was used by the BBC
for a very long time; it was made by
the Western Electric Co.

R.F. Amplification

It is interesting to note that a.f.
amplification was thought to be much
more important than r.f. at this time;
but soon, attention was being turned
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Fig. 2. The Sykes-Round moving coil microphone. The diaphragm was in
fact the silk covered wire used to wind the edgewise coil, and it was made
N rigid by the wax with which it was impregnated while winding it between /
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to the .input signal. Losses in the
aerial or tuning circuits were not now
so important, so the mass of the coils
could be greatly reduced. -

Just at the end of the 1914-18 war,
a 5 valve receiver of great sensitivity
was introduced by the RAF, the Mk
10. It had two r.f., one detector, and
2 a.f. stages; it was highly efficient
and in this 1 saw the Marconi V24
valve for the first time. See Fig. 1.

The simple but ingenious design of
the V24 reduced the inter-electrode
and base capacitances since the elec-
trode paths were so far removed from
each other. Compact, strong and
reliable, this valve was used for many
years in Marconi marine equipment.

Not all valves behaved so well, one
Marconi valve had a small “pip” at
the top which had to be heated with
a match for some time before the
vacuum was good enough to apply
the h.t.!

Telephony and Broadcasting

All the foregoing was related to
Morse transmissions, speech had not
yet really arrived. A delightful little
book which was published in 1913
says (of Wireless telephony) The
method is not making much headway
at present, as considerable power is
necessary, much more than is wanted
for telegraphy, and the results seem
somewhat capricious.

But of course it had to come. Ex-
perimental speech and music trans-
missions had been made as long ago
as 1910, but transmissions for public
entertainment did not arrive until
1921—PCGG of the Hague. Soon
Writtle appeared (2MT), then 2LO
and included here is a photo of one
of the early Savoy Hill studios.

BBC studio of 1923 showing Sykes-Round magnetic (“moving coil™)
microphone on rubber cradle—BBC photo.




screening covers removed. Designed by
Capt. H. J. Round this amplifier was
introduced in 1923 to work with the
Sykes-Round microphone. 1t bhad five
resistance-capacity coupled stages with
transformers at the input and output.
Marconi DEV valves were used through-
out. The valye-holders were sispended by
elastic bands to minimise microphony.
Note the enormous wire-wound coupling
resistors for the valves! Two were used
together in such a way that the windings
opposed each other; this made them non-
inductive. Note also the large Siemens
1-5 1V dry cells in the grid bias boxes and
the metal-cased mica capacitors coupling
between the stages. The front of the box,
the base panel and the whole of the inside
were thick sheet copper for effective
screening; and after all this, you could
only just hear on good microphones!—

N

\BBC photo.
N

Incidentally, people often ask why
the heavy drapes. In those days
everything was resonant; micro-
phones, amplifiers, speakers all had
peaks and troughs. It was to prevent
these peaks from arising, as far as
possible, that the drapes were used
to cut down any possibility of echo
or reverberant sound. As the reson-
ances in the equipment were grad-
ually eliminated, so were the damping
curtains. *

Moving Coil Microphone

Much has been written about the
early days of British broadcasting,
but I don’t think details of the first
co-ordinated studio system are so
readily available. After many trials
with various microphones, the search
for quality with low background noise
and no resonances stimulated Dr.
Sykes and H. J. Round to devise the
moving coil microphone. See Fig. 2.

// Marconi A amplifier, back view with le;
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The idea of designing 2 moving coil
to act also as a diaphragm resulted
in a precarious piece of apparatus.
The coil was made from silk covered
aluminium wire of 44s.w.g. wound
edgewise, that is one turn on top of
the next, until the final diameter was
reached. This was only possible by
winding in hot wax between two rigid
discs.

When cold, the 40 ohm coil could °

easily be removed and, in spite of
the wax, was extremely light. It was
held in the polepiece gap by a touch
of rubber solution on three tufts of
cotton wool. Precarious indeed,
especially when the studio got warm!
The whole thing was slung in very
heavy rubber to reduce mechanical
shocks.

Naturally the signal output was
very small, so the “A” amplifier (see
photo) was designed; a very low
noise triode stage, fed four further
stages, raising the signal to head-

MICA DIAPHRAGM
BODY CUT FROM A SOLID

N

N\

BLOCK OF MARBLE
(SO THAT IT COULDN'T VIBRATE)

CARBON GRANULES

CARBON GRANULES
GRADULALLY GETTING
SMALLER TOWARDS
THE TOP OF CAVITY

HIGHLY POLISHED
/TIP OF CARBON ROD

CONNECTION, ONE
EITHER END

A lie. TRANSVERSE
7 CONDUCTION)

Fig.3. The Reisy carbon microphone.
The carbon gramule sizes varied from
one-thousandth inch to 15-thousandth ,
and the current was about sm.A at 61V

A

A

phone level. Further amplifiers, the
“B” and “C”, increased the signal for
line transmission or monitoring loud-
speakers. Of course, all were battery
driven.

Receivers

Receivers at this time were very
simple; as the power of the trans-
mitters was limited to 1-5kW, an out-
side aerial was a necessity if more
than a few miles from the station.

It was not long before the idea of
a portable receiver was attacked by
a number of investigators, and the
author designed the first portable to
include a self-contained aerial. (This
receiver is shown in the heading
photograph.)

Alas, there were no compact loud-
speakers at that time, but none the
less, interest was very great when
this portable receiver was shown at
the Wembley Exhibition of 1924 and
the first set was bought by Dame
Clara Butt, the second by Ivor
Novello. I was lucky enough to obtain
French valves with the then incredibly
low filament consumption of 60mA,
which made the design possible, and
enabled reception at Dame Clara’s
home at Goring-on-Thames.

End of an Era

The Reisz carbon microphone (Fig.
3) which succeeded the first moving
coil microphone marked the end of
an era of experimenting and improvis-
ing; so much was now known about
acoustics that subsequent progress
was rapid and all the foregoing was
soon forgotten; but we must never
forget that were it not for the
pioneers we would not be able to sit
back and enjoy our TV, tapes or discs
covering a range of 20 to 20,000Hz—
which in those days would have been
thought madness to even contem-
plate!
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TEST SET

A more advanced project for the
hi-fi addict in two parts. Provides
facilities for extensive performance
checks on amplifiers, such as t.h.d.,
power output, frequency response,
sensitivity and gain measurement,
when used in conjunction with an a.f.
generator and c.r.o.

GUITAR
HEADPHONE
AMPLIFIER

Pocket-size battery operated ampli-
fier. Provides adequate drive to a pair
of ordinary stereo headphones for

practice purposes.

REPEATER _ SOIL
or  moisTure © IPHITION

BABY ALARIM INDICATOR ... ... v o

motorist. Gives audible warning when

ot ol TR SO

REEY CIvIes e e enrs, EvEs Grow better plants with this simple side lights are left on with the door
IS ST 11 6! e Lo e b unit. Three degrees of moisture con-  gpen and illuminates ignition switch
phone rings or bavy cries. tent at root level indicated by l.ed.  for a sufficient period to insert key.

Beginners Introduction
to LOgIC
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Perpetual Motion

if you are passing through Oxford do try
and call in at the Clarendon Laboratories
(just opposite Keble Road) and ask to
see their "‘dry pile"” battery. It's on dis-
play in a large glass case alongside some
other interesting scientific relics, such as
the first British laser of 1962 and the equip-
ment used to liquify helium for the first
time in 1933.

There are also the first klystron valves
made in 1941 and 1942, These helped us
win the war with radar.

The dry pile appears at first sight tobe a
working perpetual motion machine! But
itisn't and the Clarendon Laboratories are
by their own admission rather touchy
about anyone describing it as such.
Nevertheless, people still come from all
round the world to look at what they have
often been told is the only real perpetual
motion machine in the world.,

The dry pile is in fact a dry battery. To
be strictly accurate it's not even a dry
battery, it's a battery which contains just
enough water to serve as electrolyte but
not sufficient to cause internal short
circuits,

Two yellow pillars stand upright*under
a glass bell jar. Each yellow pillar is a
stack of 2,000 pairs of zinc foil and paper
discs impregnated with manganese di-
oxide. The yellow colour comes from a
coating of molten sulphur which keeps
the internal moisture content stable.

Each pillar generates around 2,000 volts
at a current of just one nano-ampere and
has a small bell cup fixed to the bottom.
A tiny metal ball striker hangs on a thread
between the two bells.

The two batteries are oppositely poled,
so one bell is at 2 kilovolts positive and the
other at 2 kilovolts negative. As the
striker touches the positive bell it charges
positive and is attracted to the negative
bell, 1t there takes up a negative charge
and is attracted to the positive bell and so
on. So day in, day out, like a perpetual
motion machine, the bell jingles away.

It's been going on like this since at
least 1840 when the dry pile bell was
bought from a London shop by an Oxford
scientist. No one knows how long it will
go on ringing but it could be for several
hundred years more. It seems more likely
that the little metal striker will be physically
worn away before the battery finally runs
down.
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Dry Image

The dry pile idea proved very useful
during the war when the Admiralty needed
a very high voltage, very low current
source for the image converter tube of an
infrared telescope. An Oxford physicist,
working in the Admiraity, suddenly
remembered that he had once seen the
dry pile in the Clarendon. He searched and
found a recipe for making dry pile batteries
which had been published in the old
magazine, The English Mechanic, way
back in 1915,

During the war years a large number of
dry pile replica batteries were built and
they successfully supplied the 3kV
necessary for the lead sulphide cathode
of the telescope image tube.

Most Secret

While on the subject of electronic
technology in the last war 1 can't recom-
ment too highly Professor R. V. Jones's
excellent book on the subject Most
Secret War, now available in Coronet
paperback for £1-95.

Although nearly 700 pages long it's a
gripping account of how the two sides
jockeyed for electronic superiority. On
the light side there was the myth of the
radioactive death ray which never existed;
on the serious side there was the dilemma
of whether planes should transmit radar
to reap the benefits of electronic naviga-
tion but at the same time risk detection
by the enemy’s electronic homing devices,

it seems that scientific intelligence has
much in common with science journalism,
Professor Jones soon learned what most
journalists discover early in their careers.
The most effective way of getting a dull
document read from cover to cover is to
ask urgently for its immediate return.

Occasionally consumer electronic com-
panies send out a panicky letter to the
press asking that a previous press release
be returned or destroyed. On several
occasions I've burrowed through my
waste paper basket desperately looking
for a release which seemed innocuous
but in fact contained some gold-plated
error which | would never have noticed
if the company hadn't panicked and told
me totearit up.

Professor Jones also used a routine
working technique with which many
journalists will have much sympathy.

Essentially it relies on a room full of box
files, each with a general title. Every in-
coming document is read and filed in
what seems the most appropriate box file.

As few people as possible are involved,
not because of security, but because the
larger the field any one person is covering
the better their chance of making a
correlation between one fact buried in
one box file and another apparently un-
related fact. buried in another box file.
This kind of happy-chance cross correla-
tion can't work with a computerised
system because you are always at the
mercy of whoever has originally stored
and indexed the information in the com-
puter memory. You just can't prophesy in
advance what correlations may in the
future prove vital.

It's highly unlikely for example, that any
computer could, even today, have told the
Admiralty that the answer to their prob-
lem of power for an infrared telescope
was to be found in pseudo perpetual
motion machine contained under a glass
bell jar in the Clarendon Laboratories.

Information Overload

The snag, of course, is that we are now
suffering from information overload. No
one human being has the time, energy or
brain capacity to read and digest every
document that may one day prove relevant.

Small wonder then that the Japanese
are believed to be working hard, mainly in
secret on so-called *'cognitive’ electronic
equipment to interface the human brain
with electronic circuitry. Already speech
sensitive circuits will respond to human
command and reply in a synthesised
voice.

The next stage will be a machine to
type a letter from an input of spoken
words. Electronic "‘readers' will soon be
used to convert written or printed words
into electronic data. Witness the trend
towards postal codes on mail; this is the
basis of electronic sorting.

But none of this equipment has any
true intelligence. So for the foreseeable
future those fortuitous cross correlations
which enabled wartime scientists to
piece together intelligence information
from a wide range of sources, will rely on
that most remarkable of all memory banks,
the human brain.

Near Criminal

Professor Jones, for many years a
pillar of Aberdeen University, was recently
counting his box files because, as he puts
it, they're “going to be something of a
problem when | move from my present,
office on my retirement next year”. He
finished the war with around 400 files
and now has 1500.

Much of the original wartime scientific
material, for instance secret decoded
messages that came from the now famous
cipher team at Bletchley, remained with
the Ministry of Defence. But in 1970 some
faceless person inside the Ministry
decided that the space they were occupy-
ing was too valuable and destroyed nearly
all of that original material.

Professor Jones describes the decision
as "near-criminal’’. What it means is that
future historians and scientists will never
have the opportunity of discovering first
hand from original documents how
science, and especially electronics, helped
us win a war we could so easily have lost.
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Semiconductor News

SPEECH SYNTHESIS CHIP

A new speech synthesis
microchip has just been
unveiled by the American
company General Instru-
ment Microelectronics. De-
signated the SP0256, the
makers claim that the new
chip is a ‘“considerable
advance in low cost solid
state speech synthesis and
will lead rapidly to many
product applications”.

The SP0256 has a complex
LsI structure resembling a
single-chip microcomputer
and incorporates four major
function blocks. The first a
software programmable
digital filter, is made to
model the vocal tract.

The second, a 16K RoM,
stores both the basic ele-
ments of human speech, as
data, and instructions on
how to handle that data.

The third section is a
central processor which con-
trols the flow of data from
the rom to the filter and the

necessary instructions to
make sense of that data.

Finally there is a digital
to analogue converter to
convert digitally synthesised
speech into an audio signal
voltage.

The combination of the
software controlled filter and
micro-controller allows the
SP0256 to emulate almost
any human sound and even
allows for difference in
accent and pitch. Unlike
other devices this also offers
the designer a trade-off be-
tween voice quality and size
of vocabulary.

The 28lead vLs1 device is
intended for use in many
professional and consumer
applications and it will be
up to the user to specify the
vocabulary and speech
quality he requires. GIM will
then programme that part of
the RoM with the requisite
instructions.

In addition to this the com-
pany intends to release the
chip with several standard
vocabularies to enable the
home constructor to take ad-
vantage of this technology.

Facilities are also available
to extend the rRoM by attach-
ing external memory. This
gives the user scope for ex-
tremely complex word reper-
toires or very high quality
speech synthesis which would

beyond the capacity of
the chip memory alone.

In practical terms this
means that the SP0256 is
capable of reproducing up to
256 discrete sequences (usu-
ally words or phrases) with-
out the extra rom and up to
3,825 sequences when fully
expanded. In fact it is cap-
able of addressing up to
491K bits of extra memory.

GIM say that the SP0256
chip will be available in this
country complete with pre-
programmed memory within
the next few months. No
price has been fixed but £15
to £20 seems quite likely.

NEW RECTIFIERS

New diode developments
from Mullard include arange
of fast recovery rectifier
diodes. The BYV30 and
BYV92 have average forward
currents of 12A and 35A
and a fast recovery time of
less than 100ns.

Further new types are fast
soft recovery diodes 1N3899
and 1IN3909. These are de-
signed for use in high fre-
quency power supplies and
inverters.

Mullard is also phasing out
its range of plastic rectifier
diodes and replacing them
with glass bead types. Glass
types, it is claimed, are more
reliable and have avalanche
capacity.

Still on diodes, TRW are
introducing a range of
snubberless Schottky devices
(a snubber network being a
sort of interference suppres-
sion network). These are de-
signed for rectification in
high current 5V logic sup-
plies in strategic and indus-
trial applications.

ASEA MAFOQ has de-
veloped a new high radiance
infra-red emitting diode. This
gallium aluminium arsenide
device designated as 1AX124
is specifically designed for
optical fibre applications and
is hermetically sealed into a

modified TO-18 case so there ’

is no risk of damaging the
chip.
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FIBREOPTICKIT

Fibre optics technology is
rapidly becoming the “in-
thing” for data transmission
but suffers from one major
draw-back, namely connec-
tions.

However, a new low cost
fibre optic link kit has just
been developed by Hewlett
Packard and is claimed to
represent a new era in this
technology because of the
ease with which the connec-
tors are attached to the fibre
optic cables. Coupling, it is
claimed, can be achieved
within three minutes.

Much more extensive use
of fibre optics should be pos-
sible with this kit and such
applications as factory floor
data communications and
short distance telecommuni-
cations becomes a distinct
possibility.

Priced at £32-67 it may
even appeal to the more ad-
venturous constructor. The
kit comprises a transmitter,
receiver, Sm of fibre optic
cable with connectors
attached, additional connec-
tors and polishing kit.
Further details may be
obtained from the UK agents,

TDC 1023J SIGNAL
CORRELATOR

Signal pattern comparisons
are an important part of
many data processing sys-
tems and a new single chip
correlator from TRW LSI
Products may well find a big
market.

Designated the TDC1023J,
this 28-pin d.il. device has
the ability to compare a
stored 64-bit reference word
against incoming data at a
sampling rate of 20MHz.

Furthermore, it can be
clocking in the next word
whilst comparison is taking
{)lace and shorter word
engths can be accommodated
if necessary. Incoming data
words are continuously com-
pared bit for bit with the
reference word and an out-
put is generated for each
word showing the number of
correct bits. This is in the
form of a 7bit binary
weighted output.

There are even facilities
for loading a minimum num-
ber of correct correlations
per word into a flag register
on the chip. If the 7-bit out-
put equals or exceeds this
number then a separate out-
put signal is generated—
very useful for statistical

Celdis Ltd, in Reading. analysis.
—IN BRIEF
Memory Chip Function Converter

“A new stage in the evolu-
tion of its non-volatile
memory product family” is
how GIM describes their new
EAROM, the ER4201. The
device is the first in a pro-
posed line of n-channel
N-mos products. This new chip
has been designed with the
microcomputer in mind and
has a 128X 8 bit memory. It
offers 5V operation in Read
mode and a 350ns maximum
access time.

In common with other
EAROMS the ER4201 will
have in-circuit electrical
word alterability with on-
board address, mode and
data latching.

Floppy Disc Controller

The TMS9909 floppy disc
controller (F.D.C.) is a new
member of the Texas Instru-
ments 9960 microprocessor
family. It features enhanced
data transfer rates and a
wide range of new control
facilities as well as generat-
ing up to 64 error status
returns.

Hence in a 9909 based sys-
tem, it will be able to specify
what has gone wrong should
a floppy disc system fail in-
stead of just indicating that
something is wrong.

Converting a logarithmic
function into a linear one is
often a problem in-some pro-
cesses. The DIVIOOKP pre-
sion log-antilog divider from
Burr-Brown is designed to get
round this and comprises
four op-amps and our
logging transistors integra-
ted into a single monolithic
circuit.

Potential applications in-
clude transducer and bridge
linearisation, process control
and bio-medical instrumenta-
tion.

Push-button Telephone i.c.

The heart of every tele-
phone is the interrupt cur-
rent loop dialling system. A
new low power cmos device
from Mullard, the MH321, is
designed to fulfil this role
and convert pushbutton tele-
phone keyboard entries into
correctly timed line current
interruptions.

Additional facilities avail-
able with this chip include
thé ability to redial a previ-
ously dialled complete num-
ber string. The circuit re-
members up to 23 digits and
will. also insert pauses if
necessary.

The MH321 requires a low.
voltage supply and is avail-
able in the standard 18 pin
d.i.l. package.
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EAPLAINED
PAnp

asT MONTH we looked at some
sequential circuits—those whose
state now depends partly on what
their state was in the past. Counters
also belong to this class of circuit.

A counter changes from one state
to another every time it receives a
pulse at a particular input terminal.
This terminal is usually called the
clock terminal. The outputs of the
counter indicate a number, in one of
various ways that will be described
presently. As each successive pulse
arrives, the outputs of the counter go
through a series of states represent-
ing, for example, the numbers 0, 1, 2,
3, 4, and so on. Eventually the counter
has gone through all possible states
and returns to the state at which it
began.

The number of pulses required to
take the counter through all its states
is the modulus of the counter. Most
cMos counters have a fixed modulus
of 10, 16 or one of the higher powers
of 2 (see Table 1). In a few cases the
modulus can be set to a required
value.

BINARY COUNTERS

Many counters consist of a chain
of J-K flipflops or their cMos equiva-
ients. In Fig. 7.1 we see how three
flip-flops can be joined to make a
modulo-8 counter. Their J-K inputs
are all held high which, as explained
last month, makes the outputs change
state whenever clock input goes from
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Fig. 7.1. A chain of flip-flops that makes up a counter.

high to low (the negative-going edge
of a pulse). A high pulse on the clear
(or reset) line forces all Q outputs to
low (0) and all Q outputs to high (1).

Consider what happens as a chain
of pulses arrives at the clock input
(Fig. 7.2). At the first negative-going
edge, flipflop 1 changes state (A).
Nothing happens on a positive-going
edge, but on the next negative-going
edge (B), flipflop 1 changes back
again. The negative-going pulse from
its output (Ql) causes flipflop 2 to
change state (C). As the clock pulses
arrive, flip-flop 1 changes state at half
the rate of the clock, while flip-flop 2
changes state at a quarter of the rate
of the clock. Negative-going edges
from Q2 cause flipflop 3 to change
state (D). Thus flip-flop 3 runs at one-
eighth of the rate of the clock.

If we consider the outputs to repre-
sent a series of “0”s or “1”s, as at the
bottom of Fig. 7.2, and read them in
the order Q3-Q2-Q1, we obtain a
series of numbers in the binary scale.
This series has 8 members running
from 000 to 111, or from 0 to 7 in the
decimal scale. This is a modulo8
counter. In general, a chain of n flip-
flops produces a modulo-2* binary
counter.

Before leaving this counter there
are two further points to note. The
first is that each flip-flop changes state
at exactly half the rate of the flip-flop
before it (or of the clock, if it is the
first flip-flop). The frequency is halved
at each stage. To put it another way,
while the clock produces eight pulses,
flip-flop 1 produces four, flipflop 2
produces two, and flip-flop 1 only one.
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As their name implies, counters can
count pulses. They can also be used
to divide. If x clock pulses are fed in,
we obtain x/8 pulses from Q3. As will
be seen, many counters are specially
designed for dividing rather than for
counting.

The second point applies only to this
particular kind of counter. The
change of state of any stage follows
after the change of state of the stage
before it. There is a small but definite
gap between the time when the clock
causes QI to change (B) and the time
when Q1 causes Q2 to change (C).

INVALID COUNTS

Fig. 7.3 shows the time-scale en-
larged. Instead of counting “0, 1, 2”
the chain actually counts “0, 1, 0, 2”.
The invalid “0” is present for only a
microsecond, perhaps less, and is
often unimportant. For instance, if
we are counting a series of events
(e.g. cars going into a car-park) and
showing the results on a l.e.d. display,
the invalid “0” will not be seen. The
count will appear to be correct and,
for practical purposes, is correct.
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Fig. 7.2, Waveforms of the counter of Fig. 7.1.
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Fig. £3. Invalid counts produced by delays in the counting

In other instances the invalid state
can cause trouble. Suppose we want
to flash a “Full” sign when there are
eight cars in the park. This is the
stage at which the counter returns
from 7 back to 0 again. We could
detect this stage by wiring a 3input
NOR gate to QI, Q2, and Q3. Such a
gate would detect the invalid “0” state
and trigger the sign to switch on as
soon as the second car entered the
park.

The invalid “0” is not the only un-
wanted state. One or more invalid
states occur at every count. At the
final transition, 7 to 0, the output goes
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from 7 to 6 to 4 to 0. In a counter
with more stages there are more
invalid states.

A counter in which each stage is
changed by the one before it is called
a ripple counter. A change at the
clock input causes a ripple of changes
to run along the chain. If our applica-
tion will not tolerate this effect, we
must employ a counter in which all
outputs change state at exactly the
same time. This is what is called a
synchronous counter.

SYNCHRONOUS COUNTERS

In synchronous counters the clock
inputs of all flip-flops are connected
to one line (Fig. 7.4). Consequently, all
flip-flops change state simultaneously.
Flipflop 1 changes state at every
negative-going pulse, as before. Other
flip-flops change state only if their J
and K inputs are high.

For example, if QI is high and Q2
is low, the next clock pulse will
change QI to low and Q2 to high—we
go from 01 to 10 (or 1 to 2 in decimal).

AT L
b o J 0 o 0
_ o= cK b CK cK
il O = K I} - K O
FLIP-FLOP1 FLIP=FLOP 2 FLIP-FLOP 3
)
Fig. 7.4. A walking ring or Johnson counter.
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If Q1 and Q2 are both low, the next
pulse changes QI to high, but Q2 re-
mains unchanged as its J and K inputs
were both low at the instant of
change. We go from 00 to 01.

JOHNSON COUNTER

Another type of synchronous coun-
ter is based on what is known as a
walking-ring counter, or Johnson
counter. This consists of a chain of
D-type flip-flops (Fig.7.5). As explained
last month, a D-type flip-flop is a bi-
stable latch. As the clock input goes
low, the output Q stays at whatever
state input D is at. To begin with all Q
outputs are 0 (Fig. 7.6). This means
that the Q output of flip-flop 4 is at 1
(see lowest waveform); Q4 is the data
input to flip-flop 1. Consequently, as
clock goes high, QI takes the state of
Q4, becoming high. At the next posi-
tive-going clock pulse, Q2 changes
because QI is now high. In this way
the “1” travels down the chain. When
it reaches flip-flop 4, Q4 becomes “0”.
Now a “0” travels down the chain,
clearing away all the “1”’s.

Like the counter of Fig. 7.1 this
counter has eight stages, so is modulo-
8. In a walkingring counter the
modulus is double the number of
stages. The output sequence is not a

binary number sequence but, by suit-
able logic, we can decode the outputs
to produce any required output.

For instance, if we AND QI with Q4
we get a high output only at stage 0.
If we anp QI and Q2 we get a high
output only at stage 1. It is easy to
arrange for eight outputs, each of
which goes high at only one stage of
the count. This is done in the 4017
and 4022 i.c.s, which have 5 and 4
flip-flops with 10 and 8 decoded out-
puts respectively, see Table 7.1.

When a walkingring counter is
first switched on, the flip-flops may
assume states such that the output of
the counter is not one of those shown

in Fig. 7.6. The counter would not
work. In most practical counters, a
few additional logic gates are in-
cluded to reset flip-flops that are in
unallowable states.

THE CMOS RANGE OF
COUNTERS

The information in Table 7.1 is a
selection guide to the 26 most com-
monly used cMos counters. The mean-
ing of entries in the ‘“modulus” and
“synchronous/ripple” columns has
already been explained. The 4045 is a
ripple counter but the only output
available is from the last stage so

Table 7.1. Selection guide to some common CMOS counters/dividers.

Inputs
Clock Reset Preset
Device edge or clear Enable (load
Type Sync/ Up/ Qutput + Rising (Yes/ (Yes/ (Yes
No. Modulus Ripple Down Direct Decoded — Falling No) No) No) Other features/remarks
4017 10 S U — 1-0f-10 + Y Y N —
4018  N(2t010) S U 5 — + Y N Y —
4020 24 R U 14-stages — - Y N N —
(except 2
and 3)
4022 8 S U — 1-0f-8 + Y Y N —
4024 27 R U 7-stages — = Y N N =
4026 10 S U — 7-segment + Y Y N Display enable
4020  10/16 S ub 4-stages/] — + N Y Y Settable to binary/b.c.d. and
b.c.d. Up/down
4033 10 S U — 7-segment + Y Y N Ripple-blanking: drives low
power l.e.d.s
4040 212 R U 12-stages  — - Y N N Input puise shaper
4045 2 (R) U Last stage — . N N N *Crystal driven
+ invert
4060 214 R U Stages 4 — - Y N N Contains oscillator
to 10 and
1210 14
40102 N(1)to S D Last stage — + N Y Y —
100
40103 5\15(1)to S D Last stage — + N Y Y —
6
40110 10 S ub — 7-segment + Y Y Y Drives l.e.d.s. Separate up and
down clocks. Latched outputs
40160 10 S U b.c.d. — + Y Y Y Asynchronous reset
40161 16 S u 4-stages — + Y Y Y Asynchronous reset
40162 10 S u b.c.d. — + Y Y Y Synchronous reset
40163 16 S, U 4-stages — + Y Y Y Synchronous reset
40192 10 S ub b.d.c. — + Y N Y Separate up and down clocks
40193 16 S ub 4-stages — + Y N Y Separate up and down clocks
4510 10 S ubD b.c.d. — + Y Y Y Up/down input
4516 16 S ub 4-stages — + Y Y Y Up/down input
4518 10 S U b.c.d. — +/- Y Y N Dual counter
4520 16 S U 4-stages — +/- Y Y N Dual counter
4522  N(1t010) R D b.c.d. — + Y Y Y —
4526 N(1 to 16) R D 4-stages — + Y Y Y —
256 Everyday Electronics, April 1981




there is no disadvantage in its ripple
action. This i.c. is used for dividing
the high-frequency oscillation of a
crystal by 22, or 2,097,152 to give an
accurate low-frequency oscillation.

UP AND DOWN COUNT

The counters we have previously
described have all been wup-counters,
counting from zero upward to 10, 16
or more, before returning to zero. It
is possible to make down-counters.
These are usually preset to a given
value and then count down toward
zero. When zero is reached a special
zero-output goes high.

The 4522 can count down from any
number in the range 1 to 10 giving a
b.c.d. (binary coded decimal) output
on the way. The 4526 ranges from 1
to 16 with a 4-bit binary output. The
40102 and 40103 can be preset to
much higher values if required, but
give indication only when the zero
count is reached.

There are a number of up/down
counters that can be made to run in
either direction. Some of these have
two clock inputs, one for counting up
and one for counting down. It must
be arranged so that it is not possible
for both clocks to operate at once.
Other counters have a special up/
down-control input.

The outputs of most of the counters
come directly from the flip-flops,
though in the high-value binary coun-
ters (e.g. 4060) there may not be
enough pins on the ic. to provide
an output from every stage. Some
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flip-flops are fed to logic circuits that
decode them to produce outputs of a
different form. We have already men-
tioned the 1-of-10 and 1-of-8 decoded
outputs from the 4017 and 4022 walk-
ing-ring counters.

Another useful type of decoding is
to provide the seven outputs needed
for driving 7-segment displays. At
each count the outputs are such as to
cause the appropriate segments to
light up to produce the correspond-
ing numeral. Some of these i.c.s can
drive le.d. displays directly making
for economy and for simplicity of
wiring.

In the 4033 a ripple-blanking input
can be used to automatically blank
all leading zeros. Thus a 4-digit dis-
play would show “25” instead of
(10025”‘

The 40110 i.c. has latches, which
hold the outputs and so hold the dis-
play, even though counting may be
continuing meanwhile. This function
is used for sampling and holding a
rapid count in a digital voltmeter, for
example.

DECODERS

A. list of decoding circuits that are
available as separate i.c.s is seen in

Table 7.2. A selection of CMOS decoding i.c.s.

Device Latched
Type
No. fnput Output Output Other features
4028 3-bit binary  1-of-8 or N —
or 4-bit 1-0f-10
b.c.d.
4055 4-bit b.c.d. 7-segment N l.c.d. driver
4056 4-bit b.c.d. 7-segment Y l.c.d. driver
4511 4-bit b.c.d. 7-segment Y l.e.d. driver, blanking, lamp test
4514 4.bit binary  1-0f-16 Y Selected output high
4515 4-bit binary  1-o0f-16 Y Selected output low
4555 2-bit binary  1-of-4 N Dual '::lecoder: selected output
hig
4566 2-bit binary  1-of-4 N Dlilal decoder: selected output
ow

-

four-stage counters run up to 10 and
then automatically reset to zero
giving a b.ed. output. Others run
through the full 4-bit binary sequence
from 0 to 16 before returning to zero.

Counters vary in their control in-
puts. Some step on at a positive-going
pulse, others at a negative-going
pulse. The 4518 and 4520 may be
wired so as to step on at either, as
selected. Most counters have a reset
input. Many have a clock-enable,
which can stop the counter at any
stage, without resetting and losing
the count. The facility to preset the
counter to a given value present on
a number of data inputs is a feature
of many counters.

DECODED QUTPUTS

Several of the counters of Table 7.1
do not take their outputs direct from
the flip-flops. Instead, outputs of the

Table 7.2. These may be used to
decode the direct outputs from coun-
ters, as in the project seen in Fig. 7.8
and in many other applications. The
4511 has 25mA outputs for driving
large le.d. displays. The 4055 and
4056 provide the alternating output
required for driving liquid crystal
displays.
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LIGHT TRIGGERED COUNTER

Fig. 7.7 shows the 4024 being used
to count a series of events and indi-
cating when a given number of events
has occurred. The counter is stepped
on whenever thére is an interruption
of the beam of light falling on the
light dependent resistor, PCCI.

The circuit can count cars entering
a car-park, people entering an exhibi-
tion, or objects on a conveyor belt.
It can also be used as a lap-counter
for model racing cars, though a photo-
diode would be faster-acting.

The count at which the bistable is
triggered and the le.d. comes on is
determined by which output of IC2
is connected to the bistable. The table
in Fig. 7.7 shows which pins to use.
Pressing S1 resets both the counter
and the bistable.

Since this circuit is only triggered
by the first occurrence of a given
high output or combination of high
outputs, it is not affected by the in-
valid “0”s that occur in ripple-count-
ing.

ELAPSED TIME INDICATOR
The use of a counter as a divider
is illustrated in Fig. 7.8. The clock
frequency of IC1 is about 17Hz. At pin
15 we have this frequency divided by
211 which is 1 cycle per 2 minutes.
The binary count
from the 4 outputs

2N29266
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runs from 0 to 16,

changing once a
minute. It is decoded
by IC3 to light each
one of the le:.d.s for a
minute each during the
first 10 counts.

The advantage of
using a clock of rela-
tively high frequency
is that we can use a
polystyrene  capacitor
which has much
greater stability than
the electrolytic capaci-
tors so frequently used
in timing circuits. Also
there is no need to re-
set the timer i.c. When
S1 is pressed, the
timer i.c. may be at
any stage of its cycle,
and timing begins at
the next negative-going
edge. Since a whole
cycle takes only 0-06
seconds the error is
negligible.

This circuit indicates
how many compléte
minutes have elapsed
since S1 was pressed.
If a 4514 is used in-
stead of the 4028 the
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PORTABLE
RADIO CASE

Size: 11 x 8 x 3% ins
approx. Made from ply
wood, pleasingly coveted,
Suftable for any novma
radio circuit. Has stus
for mounting 5” speaker
and the front s diilled
10 take a tuning conds
sor in the centre and
normal controls sithe,
side. £2.30 + £1.50 post

LAST MONTH'S SNIP — STILL AVAILABLE

And it still carnes a fiee gil1 of a desoldering pump, which we are
currently selling at £6.35p. The snip 1s perhaps the most uselul break
down parcel we have ever offered. It is a parcel of 50 nearly all
different computer panels containing parts which must have cost at
least £500. On these beards you will find over 300 IC’s. Over 300
diodes, over 200 transistors and several thousand other parts, resist-
ors, condensors, multi-turn pots, recifiers, SCR, etc. etc, If you act
promptly, you can have this parcel tor only £8.50, which when you
deduct the value of the desoldering pump, works out 1o just a little
over 4p per panel. Surely this is a bargain you should not miss!
When ordering please add £2.50 post and £1.27 VAT

MAINS MOTORS Precision made as
used in record players, blow heaters, etc.
Speed usually 1,400. All have ampie
spindle length fay coupling fan blade,
pulley, etc. Power depends on stack size.
5/8" stack £2.00; %' stack £2.50; 7/8"
stack £3.00; 1" stack £3.50: 1%" stack
£4.50. Add 25% 10 motor cost to cover pos-
tage, and then add 15% VAT,

YOUR LAST CHANCE FOR THIS BARGAIN

100 twist drills, regular toot shop price over £50, yours for only
£11.50. With these you will be able to drill metal, wood, plastic, etc.
from the tiniest holes in P.C.B. right up to about %’*. Don‘t miss
this snip — send your arder today.

k
MAGNETIC LATCH | §
Low voltage {4 - 8 volt AC/DC operation). *_
Oniy £1.50 each.

PUNCHED TAPE
EQUIPMENT

For controtling machine tools, etc, motorised 8 bit punch with
matching tape reader. Ex-computers, believed Ingood working
order, any not so would be exchanded. £17.50/pair. Post £3.00.

STEREO HEADPHONES
Japanese made so very good guality
8 ohm impedance. padded, term-
inating with standard %"’ jack-
plug. £2.99 Post 60p.

BRIDGE RECIFIER
1 amp 400v 30p each.
10 for £2.50. 100 for £20.00

SOLENOID WITH
PLUNGER

Mains operated £1.99
10 — 12 volts DC
operated £1.50.

MOTORISED DISCO SWITCH
With 10 amp changeover switches. Multi-
adjustable switches all rated at 10 amps,
this would provide a magnificent display
For mains operated 8 switch model
£6.25, 10 switch model £6.75, 12 switch
model £7.25.

PANEL METERS

Japanese made, full vision front, size 2%""
X 2%7.0- 100 uA £2.85. Similar but size
27 x 1% 100 uA, scaled Vu. Ditto, but
scaled 0 - 100. {note: front covers easily
removable if you want to rescale these
£2.30 each) Ditto but size 1%"x 1%, scal-
ed Vu, sensitivity 100 uA, £1.50.

MINS-MULTI TESTER Deluxe pocket size precision moving
coilcoil instrument, jewelled bearings — 2000 0.p.v. mirrored scale.
11 instant range measures: DC volts 10, 50, 250, 1000

AC volis 10, 50, 250, 1000.

DC amps 0 — 100 mA.

Continuity and resistance 0 - 1 meg ohms in two

ranges. Complete with test prods and insruction
book showing how to measure capacity and
inductance as well. Unbelievable value at only

| £6.75 + 50p post and insurance.

FREE. Amps range kit to enble you to read
DC current from 0 - 10 amps, directly
on the O - 10 scale. it’s free if you
purchase quickly, but of you already
own a Mini-Tester and woulid like
one, send £2.50.

J. BULL (Electrical) Ltd.

(Dept. EE), 34 - 36 AMERICA LANE,

SUPER HI-FI SPEAKER
CABINETS

Made for an expensive Hi-Fi outfit
will suit any decor. Resonance
free cut-outs for 8" woofer and
4" tweeter. The front material is
carved Cacron, which is thick and
does not need to be stuck in and
the completed unit is most pleas-
ing. Colour black. Supplied in pairs,
price £6.90 per pair (this is prot
abiy less than the original cost of
one cabinet) carriage £3.50 the pair.

woofer and 4" tweeter, 4 ohms 35
watts power rating £6.90 per pair.
Ditto but 8 ohms, £11.50
per pair. Post £2.00.

ELECTRONIC VOLT-
METER/ SENSITIVE
RELAY

Consists of a 47" square drop

through panel volit meter, 0 - 10

fed. Built into the front of the

meter are two screw adjusters

which move two pointers, up and

down the scale, 10 set a minimum

and maximum. A unique “‘under’’

and “over*’ circuit Inside the meter

operates one of two reed relays to

bring an ‘under’ or "over’ circuit into

action. The scale plate is detachable via two screws to be calibrat-
ed to your own individual requirements. The 10 transistor ‘under’
and ‘over’ circuit is completely separate from the meter movement
50 does not have t0 be connected to use this as a standard 0 - 1
meter. Many uses including level controls, light controls, auto bat-
tery chargers, alarm units, etc. Manufacturers list price of over
£120 each. An unbelievable snip at £9.95 {less than the value of
the meter alone.)

THIS MONTH’S SNIP

Vu METER Approximately 1 5/8' square, sensitivity
0 - 500 uA suitable for use also as a recording level meter,
power output indicator or many similar applications. Full
vision front cover easily removable if you wish to alter the
scale, Special snip price £1, or 10 for £9. post & VAT paid.

CHASSIS
BARGAIN

3 wave band radio with
stereo amphifier. Made
for Incorporatlon in a
high-class radiogram,
this has a quality of out-
put which can only he
described as superb. it
truly hi-fi. The chassis
size is approx. 14", Push but-
tons select long, medium, short
and gram. Controls are balance, vol-
ume, treble and bass. Mains power supply
The output is & + 6 watts. Brand new and in perfect
working order, offered at less than value of stereo amp
alone, namely £6.90. Post £2.50.

MULLARD UNILEX
A mains operated 4 + 4 stereo
system. Rated one of the
finest performers in the
stereo field this would
make a wonderful gift for
almosy anyone. In easy to assemble
modular form this should sell at about £34
but due to a special bulk buy and as an in-
centive lor you to buy this month we offer the sys-
tem complete at only £16.75 including VAT and post.
FREE GIFT — buy this month and you will receive a pair of
Goodman'’s ehiptical B*x 5" speakers to match this amplifier

VENNER TIME SWITCH
Mains operated with 20 amp switch, one
on and oné off per 24 hrs. repeats daily
automatically correcting for the lengthen-
ing or shortening day. An expensive time
switch but you can have it for only £2.95.
These are new but without case, but we
can supply plastic cases {base and cover)
£1.75 or metal case with window £2.95.
Also available is adaptor kit to convert
this into a normal 24bhr. time swiich but
with the added advantage of up to 12 on/
offs per 24hrs. This makes an ideal con-
trolter for the immersion heater. Price of
adaptor kit is £2.30.

DELAY SWITCH

Mains operated — delay can be accurately
set with pointers knob for periods of up
to 2%hrs. 2 contacts suitable to switch 10
amps — second contact opens a few min-
utes after 1st contact. £1.95,

LEVEL METER

Size approximately %" square, scaled signal
and power but cover easily removabie for
rescaling. Sensitivity 200 uA. 75p.

HAYWARDS HEATH, SUSSEX RH16 3QuU.
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ADVANCE ADVERTISING BARGAINS LIST!

Our FREE monthly list gives details of bargains arriving or just

arrived — often bargains which sell out before our advertisement can

appear — it's an interesting list and it’s free — just send S.A E,

Below are a few of the Bargains-still available.

TRANSMITTER SURVEILLANCE

Tiny, easily hidden but which will enable conversation to be picked

up with FM radio. Can be made in a matchbox — all electronic

parts and circuit. £2.30.

RADIO MIKE

Ideal for discos and garden parties, allows complete freedom of

movement. Play through FM radic or tuner amp. £6.90 comp. kit.

SAFE BLOCK

Mains quick connector will save you valuable time. Features include

quick spring connectors, heavy plastic case and auto on and off

switeh, Complete kit. £1.95.

LIGHT CHASER

Gives a brilliant display - a psychedelic light show for discos, par-

ties and pop groups. These have three modes of flashing, two chase

patterns and a strobe effect. Total output power 750 watts per

channel. Comiete kit. Price £16. Ready made up £4 extra.

FISH BITE INDICATOR

Enables anglers 10 set up several lines then sit down and read a book.

As s00n as one has a bite the loudspeaker emits a shrill note. Kit.

Price £4.90.

6 WAVEBAND SHORTWAVE RADIO KIT

Bandspread covering 13.5 to 32 metres. Based on circuit which

appeared in a recent issue of Radio Constructor. Complete kit in-

cludes case materials, six transistors, and diodes, condensers, resist-

ors, inductors, switches, etc. Nothing else to buy if you have an

amplifier to connect it to or a pair of high resistance headphones.

Price £11.95.

SHORT WAVE CRYSTAL RADIO

All the parts 10 make up the beginner’s model. Price £2.30. Crystal

earpiece 65p. High resistance headphones {gives best results) £3.75.

Kit includes chassis and front but not case

RADIO STETHOSCOPE

Easy to fault find — start at the arial and work towards the speaker
when signal stops you have found the fault, Complete kit £4.95.

INTERRUPTED BEAM

This kit enables you to make a switch that will trigger when a

steady beam of infra-red or osdinary light is broken. Main compon-

ents — retay, photo transistor, resistors and caps etc. Circuit diagram

but no case. Price £2.30

OUR CAR STARTER AND CHARGER KIT has no doubt saved

many motorists from embarrassmént in an’emergency you can start

car off mains or bring your battery up to full charge in a couple of

hours. The kit comprises: 250w mains transformer, two 10 amp

bridge rectifiers, start/charge switch and full instructions. You can

assemble this in the evening, box it up or leave it on the shelf in the

garage, whichever suits you best. Price £11.50 + £2.50 post.

GPO HIGH GAIN AMP/SIGNAL TRACER. In case measuring

only 5%in x 3%in x 1%in is an extremely high gain (70dB) solid

state amplifier designed for use as a signal tracer on GPO cables, etc.

With a radlo it functions very well as a signal tracer. By connecting

a simpte coil to the input socket a useful mains cable tracer can be

made. Runs on standard 4%v battery and has inpyt, output sockets

and on-off volume control, mounted flush on the top. Many other

uses include general purpose amp, cueing amp, etc. An absolute

bargain at only £1.85. Suitable 80ohm earpiece 69p.

3 CHANNEL SOUND TO LIGHT KIT

Complete kit of parts for a three-channel sound to light unit con-

troiling over 2,000 watts of lighting. Use this at home if you wish,

but it is more than rugged enough for Disco work. The unit is hous-

ed in an attractive two-tone metal case and has dontrals for each

channel, and a master on/off. The audio input and output are by %~

sockets and three panet mounting fuse holders provide thyristor

protection. A four-pin plug and socket facilitate ease of connecting

lamps. Price £14.95, complete kit and case.

8 POWERFUL BATTERY MOTORS

For models, Meccanos, driils, remote control planes, boats etc. £2.50.

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element wound on a fibre glass

cotl and then covered with p.v.c. Dozens of uses — around water

pipes, under grow boxes in gloves and socks. 23p per metre.

COMPONENT BOARD Ref. W0938

This Is a modern fibreglass board which contains a multitude of

very useful parts, most important of which are: 35 assorted diodes

and rectifiers including 4 3amp 400v types imade up in a bridge) 8

transistors type BC 107 and 2 type BF Y 51 electrolytic condensers

SCR ref 2N 5062, 25 Ouf 100v DC and 100ut 25v DC and over 100

other parts including variabie, fixed and wire wound resistors,

electrolytic and other condensers. A real snip at £1.15,

FRUIT MACHINE HEART. 4 wheels with all.fruits, motorised and

with solenoids for stopping the wheels with a little ingenuity you can

dety your friends getting the “jackpot”. £9.95. + £4 carriage.

DESOLDERING PUMP

ideat for removing components from computer boards as well as for

service work generaily. Price £6.35.

4-CORE FLEX CABLE

White pve for telephone extensions, disco hights, etc. 10 metres £2,

100 metres £15. Other muiticore cable in stock.

MUGGER DETERRENT

A high-note bleeper, push latching switch, ptastic case and battery

connector. Will scare away any villain and bring help. £2.50 com-

plete kit

HUMIDITY SWITCH

American made by Honeywelt. The action of this device depends

upon the dampness causing a membrane to stretch and trigger a

sensitive microswitch. Very sensitive breathing on it for instance will

switch it on. Micro 3 amp at 250V a.c. Only £1.15.

EXTRACTOR FANS — Mains Voltage

Ex-Computer, made by Woods of Coichester,

ideal also as blower; central heating

systems, fume extraction ste. Easy fixin

through panel, very powerful 2,500 rpm

but quiet running. Choice of 2 sizes,

5" £5.50. 6" £6.50. post £1 per fan.

TIME SWITCH BARGAIN

Large ctear mains frequency controlled

clock, which will always show you

the correct time + start and stop switch-

es with dials. Complete with knobs.

£2.50.

J. BULL {Electrical) Ltd - Established 25 years. MAIL ORDER TERMS:

Cash with order -- please add 60p to all orders under £10, to offset packing,
etc. ACCESS & BARCLAYCARD WELCOMED. Our shop is open to callers.
BULK ENQUIRIES INVITED. Telephone: Haywards Heath (0444) 54563.
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Everyday News

MOBILE POLIGE TO GET

Soon it will be no use arguing a point with your friendly
mobile policeman. Thanks to microelectronic technology, he
will soon be in possession of the latest aid to erime fighting
in the shape of an in-car digital data terminal with TV type
screen readout on which he will be able to call up all
sorts of information, including registration details and points
of law.

This breakthrough in police and emergency services com-
munications is expected with the introduction of the new
Plessey Universal Mobile Communications Terminal (UMCT).
The dashboard mounted unit allows transmission of digital
data and computer information retrieval over speech band
radio from all types of vehicles.

Already undergoing field
trials in Europe, and opera-
tional in the United States
and Canada the initial re-
action has been extremely
enthusiastic. There is also
strong support for the unit
from Belgium, Spain and
Italy.

The UMCT allows an
operator to transmit digital
data messages at 4,800 bits
per second. It is claimed
that a full screen text mes-

storage, and graphic trans-
missions are a few of the
unit’s capabilities.

The ability to access in-
formation from a central
data base over the normal
radio link has far-reaching
implications in emergency,
police, security, public
utility and purely commercial
fields. The time taken to
access information can be as
fast as two seconds.

The UMCT can be easily

installed in a vehicle re-
quiring only the connection
of two leads, one to the bat-
tery and one to the mobile
radio. No extras or vehicle
rewiring are required and
the unit can be transferred

sage of 315 characters can
be transmitted in 0-6
seconds, therefore allowing
up to 300 out-stations or
vehicles to operate on one
radio channel. Automatic
retransmission, memory

from one vehicle to another
fairly quickly.

Acquisition of particulars
of vehicles and property, regi-
stered owners and secure
communications for the police
are of great importance.
Maps and diagrams of streets
and buildings for fire and
emergency services, accessed
in seconds and displayed in
vehicles at the scene of an
incident, could save lives.
Also, more efficient resource
deployment and instant com-
puter update from the cab of
an express delivery vehicle,

immediate
could be given from a hard
copy printer on the side of
the UMCT, could cut costs
of road haulage operators.
Who knows, perhaps the
next stop will be the “back-

where receipts

seat courtroom” with the
mobile terminal linked, by
radio, to a central computer
control where a residing
judge/s or magistrate/s will
deal out instant justice. Of
course, the poor old patrol
man will have to be a com-
puter programmer, lawyer
and in emergencies a doctor.

——HELP FOR COMPUTER USERS—

Small businesses and professional people are to
be offered help in choosing computer systems to suit
their needs through the Microsystems Centre set up
in January.

This new centre is an extension of the National
Computing Centre which was founded in 1966 and
provides assistance to larger businesses and indus-
try. The Microsystems Centre aims to advise, edu-
cate and provide some hands-on experience for
potential small computer users.

Part-time, evening, weekend courses and even
lunch time courses are envisaged. A Federation is to
be formed for the benefit of those microcentres
which already exist throughout the country, at edu-
cational establishments and elsewhere. The develop-
ment of standards and codes of practice will be
encouraged, as will the exchange of software and
information between the various centres.

The Minister for Information Technology has
welcomed the setting up of this Small Systems
Centre, and said it was of vital importance both for
their own well-being and for that of the country as
a whole that small businesses recognise these poten-
tial benefits of new technology and that they act
promptly to take advantage of them.

Robots in Parliament

The British Robot Association is to stage a robot exhibition
in the Houses of Parliament from April 13-17. This should
give a further boost to government support for the greater
use of robots in British industry.

v

BUSINESS

oo

DISH

kS

Ferranti is first in the field
with small dish terminals for
the user trials of the British
Telecom business satellite
service through the Euro-
pean Space Agency’s Orbital
Test Satellite (OTS). Tenders
from other manufacturers
have been invited and when
the service starts in 1983
some 25 to 30 terminals will
have been installed.

Watch out for these ter-
minals near the premises of
some of the larger com-
panies.

.

It now seems probable
that the Philips compact
digital audio disc will be-
come the world videodisc
standard system. The prob-
ability has been enhanced
through its adoption by Mat-
sushita in Japan who own
trade names Technics and
Panasonic.

e LS e P LSRR o
As official UK importers of
OHIO Scientific products
Watford Electronics have
just introduced the new
Superboard IT Series 2 single
board computer,
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. . . from the World of Electronics

—=ANALYSIS

SPACE INVADERS

Science fiction does not inevitably become science fact but
is often not too far off the mark.

Take the death ray, already popular when | was a boy. When
war was approaching in the late 1930s there were rumours
that the death ray had already been achieved. The sudden
appearance of unusual antenna arrays encouraged the idea
that enemy bombers might be vaporized in flight by a lethal
radiation.

Official denials could not be made without revealing the
true nature of the new invention which happened to be
radar. The radiation was certainly high-powered by the
standards of the day but nowhere near sufficient to destroy
an aircraft, only to detect its presence and fix its location.

Today, over 40 years later, the death ray is within reach. Its
final form has not yet been decided but defence scientists in

CB GETS BIG FOUR!

Operation authorised (from August 1981) on
27MHz F.M. and 930MHz F.M.

Moves to stop illegal shop sales and advertising
being considered.

The SSCP must weigh less
than 200lb and occupy less
than Scu ft of space. The
cost of $10,000 per payload
is fired for a three wyear
period. Reflight guarantees
are given in case of mission
failure.

Experimenters who are in-
terested should contact Dr

the United States and the Soviet Union are known to be
working on what are called directed energy weapons, the
most promising employing high energy lasers. These would
be deployed in space and used against enemy ballistic missiles
as well as spy-in-the-sky and communications satellites.
Turning to more peaceful applications of electronics 1
notice that one electronics manufacturer who has just in-

Plans to carry small self-
contained payloads (SSCP)
on Space Transportation Sys-
tem flights for educational,
commercial and government
experimenters have been
announced by NASA.

L. Goéldstone of the Re-
search and Technology Re-
quirements and Space
Division, Department of In-
dustry, from whom full de-
tails are available.

stalled automatic test equipment has cut down test time of a
complex PC board by a skilled engineer from 3} hours to 5
minutes by an unskilled operator.

When you look at growing unemployment one begins to
wonder whether electronics for peace is not just as *'lethal”
in its way as electronics for war.

Brian G. Peck

Help for Disabled

A two-pronged attack is in motion to implement the “Year
of Disabled People”.

On the one hand there is momentum to apply microelec-
tronics to various aids, on the other to examine how employ-
ment possibilities for the disabled can be expanded in the
microelectronics manufacturing industry.

TRAINING OUR NEXT GENERATION

The Minister for Information Technology made an
important statement concerning computer training in
schools, when he attended the launch of the Micro-
systems Centre in London recently.

tisation should not have to
be repeated for our next
generation of businessmen.
We must, I firmly believe,
ensure that our young people
are offered, as early as pos-
sible in their school life, the
chance to wuse and to be
taught in the wuse of com-

“A reorganisation of my
Department has taken place
and I am giving urgent con-
sideration to the role which
central Government can
play in encouraging the
entrepreneurial spirit
which characterises so
many British Information puters. It is, however, a very
Technology companies. And  disquieting fact that only
it must be stressed that about one-quarter of the
wrgency is the key word, nation’s secondary  schools
for, though very significant have computer facilities on
business opportunities which to train the cmzens'o.f

. tomorrow. I intend as Mini-
exist, we are not the only gor for Information Tech-
country to appreciate them. nology to encourage and
If we are to be truly com- promote a much wider appre-
petitive, both domestically ciation of the importance
and internationally, we and value of a familiarity
must move quickly. with computers to a young

I am, however, concerned

person in today’s changing
that this process of acclima- technological environment.”
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Speech Recognition Club

Speech is man’s primary means of communication. Direct
input of speech into a machine is therefore an important ele-
ment in the range of man-machine interfaces. Advantages
include the possibility of use by untrained people, the poten-
tial speed of interaction (again especially with untrained
people) and the ease with which a person can talk and listen
while simultaneously carrying out some other task.

To develop and exploit the direct input of speech from
man to machine, the National Physical Laboratory has
formed a speech recognition club in collaboration with lead-
ing UK electronics firms and systems houses. It has been
formed to assist the transfer of the considerable technology
already developed by NPL and subscribers will help formu-
late the continuing research and development programme
to meet their requirements.

Members of the club include Ferranti Computer Systems,
Plessey, Systems Designers, Quest Automation Research and
Nexos Office Systems.
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ELECTROMNI-RIT

Introducing our new

CHIP SHOP KITS

Each CHIP SHOP KIT is complete in every
way and contains all the components necessary
to build and operate the project described. All
you need is a Soldering Iron (see Kit No. 2) and
a 9v battery. Each kit includes step-by-step
instructions on construction and detailed
educational notes about the individual circuit,
together with advice about soldering tech-
niques.

Kit No. 2—SOLDERING IRON—contains a
high quality British soldering iron, a1 Amp fuse
and solder together with straightforward
instructions upon how to handle your soldering
iron and the best techniques for its use and
maintenance.

Kit No. 3—ELECTRONICS TOOLS—con-
tains a selection of useful tools for anyone
starting in electronics, together with in-
structions about the use and care of your
equipment.

SOLDER is included with every kit.

Morning Cali plus
Transistot Tester
Soldering lron
Electronics Tools
Electronic Organ
Morse Code Trainer ahd Siren
Oscillator
Light Operated Burglar Alarm
Buzzer—Aircraft
Light and Sound Alarm
Lie Detector
Lamp Flasher plus
Sleep Inducer
Cat Sound plus
Night Light Reminder
Bicycle Horn plus
Electronic Shocker
Light Sensitive Alarm
Electronic Lamp
2-Transistor Radio
Morning Alarm
American Police Siren
Flashing Dual-tone Horn
Two-Way Interphone
4-Transistor Radio
Clicker—Helicopter Oscillator -00

All kits packed individually in attractive boxes.
Loudspeakers are included with each kit
(except nos. 2, 3, 14 where they are not re-
quired).
Kit nos, 1, 10, 11, 12, 13 contain two separate
projects.

These kits are becoming available in
Hobby and Electronics Stores ali over
the Country—look out for the CHIP
SHOP DISPLAY in your local store.

If you cannot locate a stockist please order direct
from Electroni-Kit Ltd. Please add 50p per kit for
postage and packing.

Trade and Educational Enquiries welcomed.

Cheque/P.0O./Access/Barclaycard (or 23p for full-
colour illustrated literature) to DEPT. EECS.

ELECTRONI-KIT LTD.
RECTORY COURT, CHALVINGTON,
E.SUSSEX, BN27 3TD (032 183 579)
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If you’re into
MICROPROCESSORS
then they should be into an
M P UroBreadBoard

main
microprocessor
are

" peripheral
chips areas

==

alpha numeric in

* MPU Section accepts 24, 28, 40 & 64 pin
DIL microprocessors

* Auxiliary Areasacceptany .3” or .6’ RAM,

ROM or peripheral chip

Power Bus Strips on all sides

5 incoming turret Power Terminals

Component Support Bracket included

Over 1400 contact points

Alpha-Numeric column and row indexing

Eurocard size (160mm x 100mm)

Slots onto all BIMBOARDS

Non-Slip rubber backing

Ideal for schools and colleges

Longlife, <10m.ohms, nickel silver contacts

The PROFESSIONALS breadboard
that BEGINNERS can start on

BOSS INOUSTRIAL MOULDINGS LTD

2 Herne Hill Rd, London SE24 0AU, England
Telephone 01-737 2383 Telex 919693

%k R K K X R K X *

Cables & Telegrams: LITZEN LONDON SE24

Please send me ......... MPUroBreadBoard(s) at the special,
limited period, introductory offer price of £15.00.

This price includes VAT & PP, is applicable from Sept 1 1980
but please add 15% for Overseas Orders, make cheques/P.O.
payable to BOSS Industrial Mouldings Ltd and allow 10 days
tor order processing and cheque clearance etc.

I enclose a cheque/P.O. to the valueof £..............c.............

Name . . .. .. . . .. . e
COmMPpany rd el s'm s - - o8 8 ka2 o<l s s e wa sl vl B S
AAAresSS LI TON om0 Tl o)z s 4 hn ARREE = s s al AR
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Tms project should appeal to all
those Do-It-Yourself enthusiasts
who would prefer to stay in their
armchairs reading their latest copy of
EvErypay ELECTRoONICS than perform
the usual acrobatics and contortions
required when measuring a room for
either wallpapering or carpeting.
Using this Digital Rule it is possible
to measure those distances without
rising from that armchair by merely
pointing the instrument directly at
“the wall or ceiling to be measured
and reading the distance directly
from the digital display on the front
panel.

PRINCIPLE OF OPERATION

The general principle of operation
is shown in the block diagram, Fig. 1
and is based on a simple radar tech-
nique. The output from the Trans-
mitter Oscillator is tuned to the
40kHz resonant frequency of the
transducer. This output waveform is
gated with a short enable pulse of
approximately 0-2 milliseconds from
the Control. Consequently the Trans-
mitter sends only a short burst last-
ing 0-2 milliseconds (equivalent to
eight pulses). This transmitted wave-
form is reflected off an object back
to the Receiver transducer to be
shaped and amplified before the
Receiver sends a Pulse Received
signal to Control.

Control enables the Counter to
count for -the period between the
pulses being propagated and being
received and this is displayed on a
three-digit display. A separate Cali-
bration Oscillator is provided to clock
the Counter at the desired rate
depending on whether inches or centi-
metres are to be measured. After
approximately one second, Control
resets the Counter and the measure-
ment is repeated.

The period between the pulses
being propagated and being received
is directly proportional to the distance
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COMPUTES DISTANCE FROM TRAVEL

the pulse has travelled. This depends
on the speed of sound in air. At sea
level this is approximately 13,543
inches per second. Hence the trans-
mitted pulses will take 7-38 milli-
seconds to travel from the Rule to an
object 100 inches away, and a further
7-38 milliseconds to be reflected back,
giving a total period the Counter is
enabled to count of 14.76 milliseconds.

During this time the Counter must
count 1,000 pulses (assuming the in-
strument is calibrated to measure to
0-1 inch). The frequency of the cali-
bration frequency should be 17-2kHz.

Similarly the transmitted waveform
will take a total of 7-38 milliseconds
to be propagated from the instrument
to an object 50 inches away and be
reflected back to the instrument,
while the total count displayed will
be 500.

The receiver and transmitter ultra-
sonic transducers are purpose built
for this type of application. Their
operation relies on a conical alumin-
ium resonator which vibrates a piezo-
electric ceramic element to produce
a high sensitivity, wide bandwidth
device and smaller in size than a con-
ventional microphone.

TIME OF ULTRASONIC WAVES

TRANSMITTER AND RECEIVER
CIRCUIT

The Transmitter circuit is shown
in Fig. 2 and comprises gates ICla,
IC1b, IClc and TR1. IClb and IClc
are used as straightforward inverters
in the oscillator circuit. The frequency
of the oscillator is controlled by the
RC time constant of C3 and the series

_value of R3 and VRI1. VR1 is variable

to permit calibration of the trans-
mitter oscillator so that it oscillates
at the resonant frequency of the
transducer, that is, 40kHz. Resistor R4
is a compensating resistor which pro-
vides stability to the oscillator.

The output from the oscillator is
gated with the 0-2ms pulse from the
control circuit B via ICla which only
allows a burst of eight pulses at
40kHz to the transmitter transistor
TR1. TR1 is used in the emitter fol-
lower mode for maximum current
gain to drive the transmitter trans-
ducer X1. Rl provides d.c. bias for
the transistor as the resistance of the
transducer varies with frequency.
At resonance it is approximately 500
ohms.

The Receiver circuit is also shown
in Fig. 2 and comprises the three

TRANSMITTER
OSCILLATOR TRANSMITTER

CONTROL RECEIVER

PULSE
Y RECEIVED
DIGITAL
COUNIER DISPLAY

CALIBRATION
OSCILLATOR

the Digital Rule.

TRANSMITTING
TRANSDUCER

—=1/,0BJECT

RECEIVING
TRANSDUCER

Fig. 1. Block diagram showing principle of operation of
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common emitter amplifier circuits
using transistors TR2, TR3 and TR4.
Resistors R9 and R10 provide the d.c.
bias for TR2 and provide a high

input impedance for connection to
the receiver transducer X2. The
second common emitter amplifier is
d.c. coupled to the previous stage to
provide high voltage amplification
of the waveform appearing at the
transducer. The third amplifier stage
is a.c. coupled to the previous stage
via C8.

Transistor TR4 is biased using
resistors R15 and R16 to operate in
the switching mode, and is in the off
condition when no input signal is
present but switches hard on when
the input signal is detected.

Capacitors C7, C9 and C12 provide
a.c. voltage gain to these amplifier
circuits, in addition to the normal
d.c. voltage gain provided by the d.c.

biasing emitter resistors R12, R14 and
R18.

As the gain is frequency depen-
dent, spurious low frequency noise
which is picked up by the receiver
transducer will be filtered out. Capa-
citor C10 filters out the 40kHz signal
which has previously been amplified,
to leave the envelope shape of the
received waveform.

This envelope will vary in duration
depending on the strength of the
received signal, from a narrow pulse
of 0-2ms due to a single relatively
weak signal, to several milliseconds
duration from a very strong signal
made up of multiple reflections from
a number of objects which have re-
flected the transmitted pulse back to
the receiver.

To ensure that a standard width
“pulse received” signal is sent to
Control, the Receiver waveform
appearing at the collector of TR4 is
RC coupled via R19 and Cl1 before
connection to IC1d. Resistor R20 and
capacitor C13 are used to decouple
noise appearing on the supply rail.

CONTROL AND COUNTER
CIRCUITS

The Control circuit is regulated by
the Control oscillator comprising
IC2a and IC2b. It is similar to the
Transmitter oscillator. Capacitor C4

and resistor RS provide the RC time

constant for

the oscillator which

oscillates at approximately 10Hz. The
actual frequency of oscillation is not
critical and hence no calibration or

compensating resistor is required

The output from the oscillator, A, is
connected to the clock input of a

decade counter IC3 shown in Fig. 3.

This counter is not binary coded
but provides ten decoded outputs
which are normally “low” and go

“high” only for their
time period which

appropriate
in this case is

100ms. After the fifth clock pulse the
“3” output goes high and sends a
reset pulse to the dual J-K flip-flop
IC4, and the counter IC5. At the sixth
clock pulse, the “6” output goes high

and initiates the

measurement

sequence by enabling the transmitting

gate ICla via interconnection B.

As only a short enable pulse of
0-2ms is required rather than the
100ms available, the enable pulse is
RC coupled via R2 and C2 so that at
the rising edge of the pulse, the
input (pin 6) to gate ICla will rise
but exponentially decay to its steady
state value of OV in approximately
0-2ms. The transmitter is activated
only for this brief period as explained

earlier.

The. pulse occurring at B also
initiates the Counter circuit by initially

Fig. 2. Shows the circuit diagram of the Transmitter, Receiver, Calibration and Control Oscillator in the Digital Rule.

CONTROL ‘CALIBRATION
| — -TRAN§MITTE$ | GSCILLATOR | GSCITLATOR — @V
Co_ K, Cb_ Icte IC2a IC2b IC2c  IC2d
= (3
TRANSMITTER

X4
EFROABAOK4A

1

e Nl Ic1d
ICt= 401 11 & 1 2 9 ©
1C2= 4069 i) & 10
8
R20
RIS 4700
MmN
+
Cc13
220uF
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being reduced in duration to 0-2ms
via the R8 and C6 coupling network
and then being inverted by IC2e. The
output is connected directly to the
NAND gate ICld.

A negative going pulse on either
of the inputs to ICld will cause a
positive going output pulse from the
gate on interconnection C. This pulse
is connected to the clock input of
one of the J-K flip-flops in IC4, which
will change output states with the
initial output pulse on C caused by
the transmitted pulse. The Q2 output
hence switches from the high to the
low state and thus enables the
counter IC5.

RECEIVED PULSE

When the transmitted pulse has
been reflected back to the Receiver
and then amplified and shaped, the
input (pin 9) to IClc will go “low”
which will send another pulse to C
to clock the J-K flip-flop which will
revert to its original states and
disable the counter IC5. The positive
going edge of this disable command
will also clock the other J-K flip-flop
in IC4 which will disable the first flip-
flop by placing a low state on input
J2.

Hence, any further clock pulses
from the receiver on C caused by

later reflections of the transmitted
pulse will be ignored, so that the
counter IC5 will only be enabled for
the period between the pulse being
propagated and its first reflection
being received.

During this enable period 1C5 is
clocked from the Calibration oscil-
lator, IC2c and IC2d. This is again
similar to the Transmitter oscillator
and the time constant of the series
combination of R7 and VR2 and C5
allows the oscillator frequency to be
set at 67-8kHz. R6 provides the com-
pensation resistance. The output of
this oscillator D connects directly
to the counter clock input pin 12 of
IC5. This counter is a three digit b.c.d.
counter which provides a multiplexed
output ideal for use with lLe.d. dis-
plays. The four b.c.d. outputs are con-
nected to IC6, a b.c.d. seven segment
decoder driver, which drives the
le.d.s directly via the current limit-
ing resistors R22-R28. R21 provides
the current limit for the decimal
point.

DIGIT DRIVERS

The digit driver transistors TRS,
TR6 and TR7 operate directly from
the digit select output of IC5 to
switch on the displays as appropriate.
The l.e.d.s are the principle current
drain from the battery and therefore

a capacitor Ci4 is required to smooth
the supply. Capacitor C16 controls the
multiplexing frequency of IC5 while
capacitor C15 filters out noise spikes
appearing from the output of ICld.

The measured distance is displayed
for approximately 900 milliseconds
while the control counter IC3 con-
tinues to count up to Q9 and around
to Q5 again when IC4 and IC5 are
reset and the measurement is re-
taken. If no received signal is
detected the count will continue until
the reset pulse occurs, while the
display will appear to show “888” due
to the speed the counter is being
clocked.

PRINTED CIRCUIT BOARDS

The circuits are laid out on two
separate single-sided printed circuit
boards, which are mounted one above
the other in a plastic instrument case.

Fig. 3. The remainder of the circuit diagram for the Digital Rule containing Control, Counter and Display sections.
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The component layout and solder side
of board A is shown in Fig. 4, while
the component layout and solder side
of board B is shown in Fig. 5.
Board A mounts the predominantly
discrete components of the circuit
shown in Fig. 2 while board B mounts
the predominantly digital components
of the circuit shown in Fig. 3. The
p.c.b. patterns are shown full size.
Begin construction by assembling
the components on both boards. The
use of sockets for the cmos devices
is advised, and if these are used,
order of assembly is unimportant.
Due to limited space around the i.c.
positionis, low profile sockets or

COMPONENTS

Resistors
R1 1-2kQ  R12 22kQ
R2 27kQ R13 11kQ
R3 4-7kQ R14 7-5kQ
R4 100kQ  R15 100kQ
RS 10MQ R16 6-2kQ
R6 100k R*%7 100kQ
R7 10kQ R18 11kQ
R8 220kQ R19 1MQ
R9 1MQ R20 470Q
R10 220kQ  R21 82002
R11 100kQ  R22 to 28 680% (7 off)
All $W carbon + 5%

Capacitors

C1 0-01uF polyester

C2 0-01uF polyester

83 1000p F pollyestyrene
4 0-01uF polyester

C5 220pF polystyrene o—/ A

86 0-01uF p(])lyester
7 0-1uF polyester

C8 0-1uF polyester ,——3

C9 0-1uF polyester

C10 1-5nF disc ceramic

C11 0-01uF polyester

C12 0-1uF polyester O

C13 220uF 10V elect.

C14 220uF 10V elect.

C15 1-5nF disc ceramic Fig. 4. The layout of the components on the top side of board A
C16 1-5nF disc ceramic and connection details to board B. Lower diagram shows full-size

) master of the p.c.b. pattern for this board.
Semiconductors
TR1-TR4 BC109 silicon npn (4 off)
TR5-TR7 2N3702 silicon pnp (3 off)
IC1 4011 CMOS quad 2-input

NAND gates g : :
IC2 4069 CMOS Fex inverters Soldercon pins will be required. Do

not insert the i.c.s. until all soldering
:Ei' 38;; &'\ﬂgg gﬁgﬂ?f%‘f;?ﬁgp _work has been completed to eliminate
IC6 4553 CMOS three-digit counter iron “leakage” damage. Veropins are
1IC6 4511 CMOS b.c.d./seven £19 advised for connection to the screened
segment decoder cable for ease of construction and a

LD1-LD3 DL704 common cathode seven excluding p.c.b.s strong anchorage.

segment display (3 off) With the components soldered in

Miscellaneous See place interconnect the two boards and
VR1, 2 10kQ sub-miniature horizontal preset (2 off) solder the phono plugs on the ends of
S1  momentary action push-to-make o the screened cable. Finally, connect

B1 9V type PP3 {Duracell preferred) the battery terminal and switch.
X1 EFR-OAB 40K4 40kHz ultrasonic transmitting transducer a
X2 EFR-RAB 40K4 40kHz ultrasonic receiving transducer page 247
EU'th phonotpblugsd(Q (%ﬁ)ﬁ) . % % 1 49 x 7 MECHANICAL ASSEMBLY
rinted circuit boards off) approximate size X 70mm an X 70mm; The .
e ! . . prototype was mounted in a
PP3 battery clip; red Perspex sixe 40 X 20 X 1mm; case, Bimbox type BIM case measuring 150 X 80 X

2005 i X 80 : Sdrees ; plastics
/15 size 150 X 50mm; 6BA fixings; foam rubber 50mm. The two p.cb.s are mounted
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Fig. 5. The layout of the components on board B. The lower half shows
the full size pattern required on the underside of board 8.

RS A § 0 =

on top of each other supported from
the lid of the case, such that the
solder sides of the p.c.bs face each
other, but obviously do not touch each
other. This is seen in the photo-
graphs. A rectangular hole 35X13mm
was cut into the lid of the case for
the display, and is backed with a red
Perspex lens, Araldited to the lid, to
emphasise the display digits.

Two holes 10mm in diameter need
to be drilled in the side of the instru-
ment case for the transducer connec-
tors, while the body of the trans-
ducers are firmly attached on the side
of the case using Araldite. It is essen-
tial that the transducers are mounted
squarely on the surface of the case
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L L PO 4
to ensure that both the transmitter
and the receiver are pointing in
exactly the same direction.

Connection to the transducers is
made using phono plugs which are
connected to the p.c.b. using approxi-
mately 100mm of screened cable. This
length allows the instrument lid to be
removed and gain comfortable access
to the p.c.b.s for calibration, or to
change the battery.

PRACTICAL CONSIDERATIONS

Sound waves cannot be directed as
easily as light waves or microwaves,
.and they tend to quickly disperse
over a relatively wide angle.

£

As mentioned previously, the ultra-
sonic transducers are particularly
sensitive and the transmitter is in
such close proximity to the receiver
that the transmitted pulse disperses
such that it is picked up by the
receiver transducer.

Also the ceramic transducers rely on
vibrating an aluminium cone which
resonates at 40kHz and for optimum
effect, this cone is very lightly
damped. Consequently, the receiver
transducer tends to continue vibrat-
ing for a relatively long period after
the incident sound wave has declined
which causes the duration of any
received signal such as the initial
transmitted pulse to be extended and
a false reading could result if the
distance between the instrument and
the object to be measured is too short.

A further point to be aware of is
that the sound wave can be propa-
gated both inside the instrument case
as well as towards a distant object.
Unfortunately the completely closed
instrument case provides an ideal
resonant chamber for sound waves
and if these waves would also cause
false readings on the instrument.

To prevent the sound waves propa-
gating in the case, it is necessary to
surround both the phono plug con-
nectors to the transducers, and the
battery, position at the other end of
the instrument case, in foam rubber
which absorbs the sound waves. It
also provides a means of securing the
battery in position.

LOWER LIMIT

To overcome these potential false
readings occurring immediately after
the transmitted pulse is propagated,
the time constant of the RC network
used to initiate the enable pulse
(R8 C6) for the display counter is
relatively long and overrides any
received signal for a period of
approximately 1-5 milliseconds. How-
ever, while this precaution inhibits
false readings, it also prohibits the
measurement of objects less than 10
inches away from the instrument.

Completed prototype showing tier con-
struction method of mounting the two
boards to the specified case.
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Close-up view of the two prototype printed circuit boards with all
components in position.

The 9V PP3 battery, although phy-
sically small and ideal for a portable
instrument has a limited capacity and
would be unsuitable for this applica-
tion if the instrument was in constant
use. Current requirements are 50 to
60 milliamps under normal load
which is predominantly required to
drive the l.e.d. display.

A push-button on-off switch is pro-
vided to ensure that the instrument is
on only when measurements are being
taken and as this takes only a few
seconds to perform, the push-button
has not been found to be a disadvan-
tage, and certainly extends the life of
the battery. Even with this precau-
tion, the use of a Duracell battery is
strongly recommended.

TESTING AND SETTING UP
PROCEDURE

Testing and setting up of the Rule
is greatly eased if an oscilloscope is
available, but it can be accomplished
using a voltmeter. Only two adjust-
ments are required 1o set up the

268

instrument: (1) the tuning of the
transmitter oscillator to 40kHz, and
(2) the calibration of the counter
oscillator. It may be a good idea to
short out the push-button on-off
switch while setting up and testing.

The transmitter oscillator should
be tuned by varying VR1 and monitor-
ing the received signal. If a voltmeter
is used, the Rule should be pointed
at a large flat surface about 12 inches
away and the received signal at the
collector of TR4 should be monitored.

The voltage at this point will
normally be about 8V but will dip to
0V only when a received signal
appears which should occur approxi-
mately once per second. VR1 should
be adjusted until the maximum dip
is detected.

If an oscilloscope is used, the Rule
should be moved approximately 24
inches from a large flat surface and
the peak-to-peak waveform occurring
at either the collector of TR2 or TR3
should be displayed. VR1 should be
adjusted to give a maximum peak-to-
peak voltage waveform.

The Calibration oscillator is readily
calibrated by placing the Rule
directly in front of a large flat surface
so that there is exactly 24 inches
between the surface and the face of
the instrument which mounts the
transducers. A tape measure should
be used to measure this length. VR2
should then be adjusted until the dis-
play reads exactly “24-0.”

If the instrument is required to
display in metres, C5 should be re-
placed by a 2,000pF polystyrene capa-
citor and the distance between the
surface and the Rule face increased
to 50cm. VR2 should then be adjusted
until the display measures “0-50.

Also, the decimal point on the dis-
play should be moved. The track to
LD2 pin 9 should be changed to reach
LD1 pin 3.

FAULT FINDING

There is, unfortunately, no easy
method of fault finding if the Ruler
fails to operate correctly and it is a
case of laboriously plodding through
the circuitry. Check for the obvious
things first, such as ensuring that the
supply voltage has not fallen below
about 8V.

Next test the oscillators by monitor-
ing their outputs at interconnections
D, A and IC1 pin 11. The waveforms
should switch between the supply
rails and will read approximately
4-5 volts if using a voltmeter. The
receiver and transmitter stages may
be tested more readily if interconnec-
tion B is disconnected at board B and
connected to 9V directly while capa-
citor C6 is short circuited. This per-
manently enables ICla which conse-
quently enables the transmitter and
a 40kHz pulse train is propagated
and therefore received, all of the
time, rather than briefly once per
second.

When fault-finding in the cmos con-
trol or display areas, the low logic -
state should be at 0V while the high
voltage state should be +9V, the
supply voltage. However, any voltage
below approximately 4V will appear
as a low logical state, while any volt-
age in excess of 5V will appear as
the high logical state to the input of
a cmos device.

USE OF THE DIGITAL RULER

As explained previously, the instru-
ment relies on picking up a reflected
ultrasonic pulse, and hence the
stronger the reflected pulse, the
greater the distance may be between
the instrument and the object to be
measured. Large flat surfaces such as
walls and ceiling are ideal but smaller
solid objects may be detected within
a shorter range.

The Ruler should be pointed
directly at the object, not at an angle,
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The two transducers specified have integral phono socket connections.
Screened cable fitted with phono plugs is required to connect these to the
rest of the circuitry. You can see some of the foam rubber filling mounted
directly behind the transducers to absorb any sound waves entering the case

cavity.

so that the pulse is reflected directly
back to the instrument. Uneven sur-
faces or absorbent surfaces such as
curtains, do not reflect well but tend
to diffuse or absorb the sound waves,
so that the range is again limited.
The transmitter propagates the
sound waves over an angle of at
least 50 degrees of arc to the left and
right of the transducer axis and reflec-
tions may be picked up from objects
which do not appear to be in direct

line with the transmitter, and may
cause the user to falsely believe the
instrument is reading incorrectly.
Any sonic or ultrasonic wave propa-
gates through air and a disturbance
in the flow of air will cause variations
in the time taken for the pulse to be
transmitted and reflected. In normal
household use such variations may be
ignored but if the instrument is used
for outside use, the accuracy may be
affected by wind speed by as much

Phono connections to the trans-
ducers securely glued to the case.

———————

R R PR R L

Close-up view of the transducers squarely
mounted on the outside of the case.

as 5 per cent in a strong breeze, and
up to 10 per cent in a gale force wind.
Most objects greater than 2 square
feet will be detected up to a distance
of 60 inches, and detection will be
extended to the full range of 99-9
inches if a large flat surface is to be
measured. The overall accuracy of
measurement has been observed by
the designer to be within 2 per cent.

JACK PLUG & FAMLLY...

BY DOUG BAKER

= (PRIVEWAY LIGHT.

WHAT AM I DOING? I'M STARTING
TATO CONSTRUCT THE CAR-ACTUATED

QT THIS TIME OF NIGHT?

RATHER LATE, ISN'T IT?
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RADIO WORLD

Finding Undercover Transmitters

Many of the 27MHz “CB" operators
who, during the past year or so, have been
hauled into the Magistrates Courts are
there because some police forces have
taken to the hahit of looking over any
vehicles seen to be carrying unusual
aerials (a practice that has given many
unhappy moments to licensed amateurs
of whom the police seem often to have
little knowledge). Relatively few owe their
appearances to the use of sophisticated
direction-finding techniques (D/F)—al-
though the story still arouses chuckles of
how one journalist "“offender"” was actu-
ally spotted using a hand-held 27MHz
unit from the windows of the Home
Office Radio Regulatory Department of
whose location he was apparently
ignorantl

The seemingly low risk of being suc-
cessfully tracked down by D/F when
operating mobile has made many people
wonder what has happened to the craft of
hunting down hidden transmitters, and
whether it would not be equally simple to
get away with using two-way radio for
more serious purposes. If 100,000 or so
CB '"pirates’ can get away with all the
activity one now hears on 27MHz then
what, it is argued, has happened to radio
security and surveillance?

The radio amateurs retain an interest in
D/F contests, mostly on 1:8MHz, where
with the help of loop and ferrite-loop
aerials it is possible to track down as
many as three carefully hidden transmitters
in a single afternoon. And indeed direc-
tion-finding was one of the earliest
applications of radio in the heady days of
1900—1910 when pioneers such as S. G.
Brown, E. Bellini, A. Tosi and H. J. Round
were all making history.

The 1914-18 war also gave a tre-
mendous fillip to the craft as it did to so
many other aspects of radio. The naval
Battle of Jutland was brought about by a
skilful and effective combination of D/F,
interception, codebreaking and human
deduction.

High Frequency D/F

Short wave (h.f.) D/F proved a more
difficult nut to crack, though the 1919
patent of F. Adcock for "'an improvement
in means of determining the direction
of a distant source of electromagnetic
radiation’' formed the basis for many later
installations, while the introduction some
40 years ago of the cathode-ray tube
display as a result of American, French
and British work led to the so-called
"Huff-Duff'' system, that enabled bearings
to be taken on fleeting signals. In their
turn, the Germans developed the "®Vullen-
weber ring" or wide-aperture-aerigl tech-
nique as one of their least publiciged but
most effective weapons of World #Nar 2.

In recent years the massive Wullen-
weber circular aerials have been further
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improved by the use of high-speed
electronic scanning and digital computers.
A really large modern h.f. system can
measure the incoming ditection of a
signal to better than 0-1 degrees which is
an order of magnitude less than the devia-
tions that can occur on distant signals due
to the effects of the ionosphere.

For smaller installations it is now possi-
ble to locate these in remote places and
operate them entirely unattended with all
information brought back to base using
telemetry systems. Combined with modern
band-scanning techniques it is possible
to check hundreds of frequency channels
per second and to select for bearings only
stations of interest.

City Reflections

However, despite the fantastic accuracy
of modern D/F techniques there is a
particular problem when taking bearings
on v.h.f. transmitters located in city
streets, due to the many reflections and
changes in polarisation caused by build-
ings and high structures. But “pirates”
should not rely on this,

A recent publication by the German
firm of Rohde & Schwarz provides a
graphic illustration of what can now be
achieved, by using extremely sophisti-
cated equipment, in difficult circum-
stances. In trials in Munich they installed
Doppler wide-aperture D/F systems in
two of their premises 1360 metres apart
and these were used to track vehicles
moving around the city at distances up to
about 5km. The transmitters were in the
frequency range 20 to 1000MHz.

On average, the position of the trans-
mitter was determined to within 200
metres of its correct position, with a
spread of individual bearings of about 2°5
to 3 degrees. Accurate bearings can be
obtained with such systems provided the
transmitter is active for more than just
one-tenth of a second—and even in that
short time the results are the average of a
considerable number of electronic sweeps
or scans of the aerial system.

Such installations, in radio contact with
police or security vehicles, could un-
doubtedly quickly account for a lot of
illegal operation, although one doubts if
many authorities would wish to mount
such an elaborate and expensive operation
unless the objective was something more
serious than CB chatter. The German
firm points out the value of such tech-
niques for keeping track of police, fire or
rescue vehicles, to allow them to be
guided to their destinations.

Rather more specialised and intriguing
are such suggested applications as
'personal protection’ and “trailing” pre-
pared vehicles. By this one assumes they
mean that a vehicle containing a VIP
could be followed on its passage through
a city, or the police or security services
could fix a small beacon transmitter to a
suspect vehicle and then, by 'radio

shadowing"”, find out exactly where it
goes.

On v.h.f. a wide-apeiture Doppler D/F
aerial involves only a compact ring of
dipoles but some very complex electronics.

Black Aspidistra

Being one of those insomniacs who
spend part of most nights listening to the
BBC World Service transmissions on its
648kHz medium wave channel, | have been
following with interest the agitation in the
press over the change later this year from
its present transmitter site at Crow-
borough, Sussex to more directional
aerials at Orfordness in Suffolk; a fact that
may make it more difficult for some UK
listeners to receive the service.

Those who have been appealing to the
BBC to change its plans all seem to
overlook one important but relalively
little known, though not secret, fact.
Neither the Crowborough nor the Orford-
ness transmitters are owned, engineered
or operated by the BBC, but belong t6 the
Foreign and Commonwealth Office,

Although the BBC seldom draws
attention to the subject, the present
Crowborough 600kW transmitter is the
famous wartime ** Aspidistra'’ transmitter
purchased in the USA in 1941 at the order
of the Ministry of Economic Warfare with-
out the knowledge of the BBC. It was
operated from January 1943 until the end
of the war by the Political Warfare Ex-
ecutive as a "black’ propaganda station,
making full use of its ability rapidly to
change frequency in order, when re-
quired, to "intrude’" on German broad-
casts. Then (and since) Aspidistra and the
other FCO broadcast transmitters over-
seas have been the cause of -much dis-
cussion and quite a bit of friction between
" Auntie" BBC and the Government.

In 1868, | became one of the very few
journalists ever to be invited to look at
Aspidistra in its underground transmitter
hall at Crowborough. This building bears
a remarkable resemblance to some of the
old 1930s super cinemas—a fact that may
not be unconnected with the coincidence
that the same architect was involved.

Although ancient in broadcasting terms,
the FCO have always kept the "Largest
Aspidistra in the World" (in the words of
the old Gracie Fields song from which the
name was derived) in good shape. It was,
for example, the first high-power broad-
cast transmitter in this country to be
modified to use an all-solid-state power
supply.

Soon to be retired, Crowborough still
puts out a potent signal and | suppose
that not one in a thousand listeners ever
realise that over many years the FCO and
not the BBC have been responsible for
the highest power m.f. transmitter in the
UK, something that seems to have led
from time to time to more than a little
professional jealousy and friction, al-
though since the FCO foots the bill the
BBC engineers cannot really complain!
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This new style course will enable
anyone to have a real understanding
by a modern, practical and visual

. method. No previous knowledge is

required, no maths, and an absolute
minimum of theory.

; , You learn the practical way in
ere s ow easy steps mastering all the essentials
of your hobby or to further your
career in electronics or as a self-

ou mas*er employed electronics engineer.
All the training can be carried out
® in the comfort of your own home
' and at your own pace. A tutor is
eIeCt ron Ics. available to whom you can write, at
any time, for advice or help during
your work. A Certificate is given at

2 waesid fhe praCt ical way. the end of every course.

1. Build an oscilloscope. =———s ‘

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need not only for
the course’s practical experiments, but also later if
you decide to develop your knowledge and enter the
profession. It remains your property and represents
a very large saving over buying a similar piece of
essential equipment.

2.Read, draw and understand
circuit diagrams.

In a short time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countless other
electronic devices and their servicing procedures.

3.Carry out over 40 experiments
on basic circuits.

We show you how to conduct experiments on a wide
variety of different circuits and turn the information
gained into a working knowledge of testing, servicing
and maintaining all ty pes of electronic equipment,
radio, t.v. etc.

4. Free Gift.

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.
I S I D D N D IS .

Post now, without obligation, to:-

-1
| BRITISH NATIONAL RADIO & |
ELECTRONICS SCHOOL I

[
[

4, Cleveland Road, St. Helier, Jersey, Channel Islands.

I NAME
ADDRESS

l EE 4

I Block caps please
I IS NN N TS S S S J

Everyday Electronics, April 1981 271

32 page 3
Colour Brochure "N 34




O\IDOUGI AS TRANSFORMERS FROM T|TAN

NEW FRANCHISE AT FANTASTIC PRICES - EX STOCK
WE GUARANTEE THESE PRICES TO BE UNBEATABLE ANY WHERE !

12/24V RANGE PRI 220/240V 15/30V RANGE PRI 220/240V 25/50VRANGE PRI120/220/240V 30/60V RANGE PRI 120/220/240V
STUTTO SE SEC:
=t o 2V OV 2v e V 12V 15V OV 5v 9V 15V < OV 20V 25V OV HV ISV 25V OV _24v 30V OV 10V 18V3IOV
TYPE A,Hps PRICE P/P VOLTS AVAILABLE 3=)15—0-—15 VOLTS QUT 5 = -0 VOLTS 6 =130-—0—30
12v 24v £ € Y RE e ATIPS I RRICERE/F TYPE  AMPS PRICE  P/P TYPE  AMPS PRICE PP
242 0-3 0-15 i1-70 0-40 112 1 0-50 2-47 0-95 24v  50v [4 'y JOIv 60v 1~(91 |A£43
213 } 0-50 2-32 0-70 79 2 10 316 0-95 102 | 0-50 2-88 1-43 124 0-5
71 2 i 2:5i 0-90 3 i 2 3 64 1.43 103 2 10 3.60 1-43 126 2 1 5-78 1-43
18 4 2 3:24 143 20 6 3 6-59 1-73 104 4 2 7-04 1-73 127 4 2 713 173
68 3 I-5 315 1-43 2 8 4 7-80 1-73 105 6 3, 8-33 1-90 125 6 3 IO;J ;98
85 5 25 5-52 143 510 i0 5 9-68 1-90 106 8 4 -8 1:90 123 8 4 12-28 .2
70 6 3 6-16 1-43 17 12 6 10-97 2-05 107 12 6 14-79 2°20 40 10 5 15-55 % 20
108 8 4 7-36 1-73 88 16 8 14-65 2-20 118 16 8 20-49 2-55 120 12 6 17-72 35
72 10 5 8-05 1-65 89 20 10 16-93 2-35 119 20 10 24-52 2-55 121 16 8 25-09 }:65
116 12 6 8-57 |1-90 90 24 12 18-84 2-55 109 24 12 29-39 3-50 122 20 I|0 19:0: 28
17 i6 8 10-53 2-05 9 30 3 20-56 2-65 189 24 2 33-5 4
s 20 10 13-69 2-05 92 4 20 30-08 3-50
48/96VRANGE PR} 120/220/240V AUTOTRANSFORMERS 240/220—115V CASED AUTOTRANSFORMERS LINE ADJUSTMENT AUTOTRANSFORMERS
SEC: $T0HTTIR 65VA — 10K VA 240V LEAD IN: 115V 2PIN SOCKET OQUT
vog;;&v;fwﬂ 2 3 v “V OV 15V 220v  240v 0 200 210 220 230 240 250
TYPE YA PRICE P/P P/P
TYPE AMPS PRICE P/P « b3 TYPE VA PRI{CE P‘I:P TYPE VA PRILCE é
48v 96v [4 £ N 5
430 1 05 414 143 o ] AL R S6W 20 552 058 415¢C 50 213 o0's8
43} 2 722 1-73 pl 150 564 143 64W 80 7.63 1:43 416C 100 33 110
9 6 3 ug i% 8 Ty L SW 3 e 1 A7C 200 365 143
434 8 4 1843 2.45 2 35 L o 20 &7W 500 1867 220 418F 350 563 143
435 10 5 26-16 2-65 a3 750 12-42 2-20 84W 1000 26-90 2-65 4)19F 500 613 1-73
436 12 6 32:75 4-.00 84 1000 16-88 2-65 95W 2000 48-45 7-00 420E 750 7-60 1-90
437 16 8 35-77 4-60 o8 IKVA 3t-38. 4-00) 73W 3000 69-18 800 QIF 1000 1055 2.0%
73 3 61-27 4.75
57 5 87-42 660
108 10 159-45 13:00
MAINS ISOLATORS [SAFETY SCREEN) MAINS ISOLATORS {SAFETY SCREEN| 50 MAINS ADAPTO NS
SRS L | Ll LN UL LU RPN (L1 L IR L4 L TYPE VA "R'£CE é 1IAMP PLUGAIN Ty
IBLE SPIDER JACK LEAD
VA PRICE PIP TYPE VA PRICE P/P 277P 750 34-96  5-50 TYPE VA S PRICE P
€ ¢ ['4 £ 279P1 1500 50-60  7-00 100 67-59v 250 3-85 S8
60 735 173 243F 60 7-35 1-43 280P1 2250 68-26  7-00 Regulated
100 861 1-73 244F 100 8-61 1-73 101 6-7-5-9v 300 4-70 58
200 1215 2-05 245F 200 1215 2-05
250 14-75 2-20 246F 250 14-75 2-20
350 e 2ss aTE 350 IR SR A SEND TODAY 50p(REFUNDABLE WITH FIRST ORDER) FOR CATALOGUE
130 3208 700 | 2E 750 Al TITAN TRANSFORMERS AND COMPONENTS
CENTRAL HALL CHAMBERS GRIMSBY S.HUMBERSIDE
MAIL ORDER ONLY - PRICES INCLUDE 15%VAT

ARE YOU SITTING COMFORTABLY ?

Our new TDR300K Touch DImmer
Kit will ensure that you are. Based on / -

our highly successful TD300K touch
-
Nt

controiled dimmer kit, the TDR300K
In years to come everyone will be

incorporates an infra red receiver,
/ selling remote control dimmers,

enabling d4he lamp brightness to be
varied and switched on or off b
touch or remotely by means
of a small hand held trans-
mitter.
but you c¢an have your TDR300K
kitnow for ONLY £14-30 for the dimmer unit
and for £4-20 for the transmitter.
For the more athletic of you, the TD300K
Touchdimmer kit is still available at £6-50
and the TDEIK Extension kit, for 2-way
switching ete..is £2-00.
DONT FORGET to add 5¢p P&P and 15%
VAT to your total purchase.

The complete kit, which
Includes easy to follow
instructions, will fit into a
plaster depth box and the
plastic front plate has no
metal pads to touch, en-
suring complete saIety
Even a neon is included to
help you locate the switch
in the dark.

— nira Reo Transmitter—A pulsed inira red source which comes
complete wllh ahand held plastic box. Requires a 9V battery,
MK 7 — Infra Red Receiver—Single channel, range approximately 20ft. Mains
powered with a triac output to switch toads up to 500W at 240V ac, can be
modified for use with 5-15V dc¢ supplies and transistor or relay outputs.
‘Specual Price®* MK6 and MK7 together. Order as RC500K
Coded Infra Red Transmitter—Based on the SL490, the kit includes two
LEDs, measures only 6 < 2. 13 ¢ms. Requires a9V (PP3) battery.
— 4 Way Keyhoard—Ior use with the MK8 kit, to make a 4-channe! remote
control transmitter.
MK10 — 16 Way Keyboard—for use with the MK8 kit, to generate 16 different codes
for decoding by the ML926 or ML928 receiver (MK12 kit).

MK12 — 16 Channel IR Recelver—for use with the MK8 kit with 16 on/off outputs
which with further interface circuitry, such as relays or triacs, will switch
up 1o 16 items of equipment on or off remotely. Outputs may be latched
or momentary depending on whether the ML926 or ML928 is specified.
Includes its own malns supply. Size9 - 4 < 2¢cms, excluding transfofmer.
MK11 — 10 On-Off Channel IR RECEIVER with 3 analogue outputs (0-10V) for
controiling such functions as lamp brightness, volume, tone, etc.
Other functions include an on/standby output and a Ioggle output,
which may be used for sound muting. Based on ML922 decoder IC.
Includes its own mains supply.
MK13 — 1i-way KEYBOARD. For use with MK8 and MK11 kits. Transmits pro-
gramme step + and —, analogue + and — (3), mute, normalise analogue
outputs and on/standby.

£4.20

£9.00
£12.50

£5.90
£1.90

MK9

£5.40

£11:95

£42:00

£4-35

ALL COMPONENTS ARE BRAND NEW AND TO SPECIFICATION. ADD 50p P&P and
:54 Vg TO TOTAL. OVERSEAS CUSTOMERS ADD £1-50 (Europe) £4 (eisewhere)
or P&P.

Send sae for price list and with all enquiries. Callers welcome

9.30-5.00 (Mon-Fri) 10-00.4-00 (Sat.)
_ TK Electronics EE-
(EE), 1 BOSTON ROAD,
LONDON W7 3SJ. TEL. 01-579 9794
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SPRING TIME IS SALE TIME

Closlno date is 31.4. B‘
10

6 x LEDS 0-2” 15 x BC182 1-00
6 x 741 10 each red, green yellow 2:50 15 x BC212 1-00
IC Sockets LM3915 + 10-element LED Voltage Regulators

15 x 8 pin 1:00 display 3-20 2 % 7805 100
12 x 14 pin 100 chund Cryslal D|snlay. 33 2 x 7812 1-00
10 x 16 pin 1-00 5” dig d.it 4-00 4 x C106D 1-00
8 x 18 pin 100 2 TIC226IJ BA/400V Triacs 1-00 6 x CD4o11 1-00
6 x 22 pin 1-00 2 - TIC236D 12A/400V Triacs 1-35

D.V.M. THERMOMETER KIT

Based onthe ICL 7t06. This kit
contains a PCB, resistors,
presets, capacitors, dicdes, IC
and 0.5” liquid crystal dnsplny
Components are also included
to enable the basic DVM kit to
be modified to a Digital Ther-
mometer using a single diode as the sensor.
Reguires a2 3mA 9V supply (PP3 battery). o
£19.50

MINI TRANSFORMERS

Standard mains
primaries 240V a.c.
100mA secondaries
6-0-6V
9-0-9v

555 Timer

741 Op. Amp 19p

DISCO LIGHTING KITS . k/ﬁiY 5 h504 Clock :2 60

Each unit has 4 channels (rated at 1KW at f§ AY-5:1230/2 Clock/timer 460
20V per_ channel) which switch lamps to [| AY-31270 Thermometer 8,20
provide sequencing effects, controlled manu- :_CMLS.’.II.;)GDB:I 2&%’?"3""’) 2;’22
ally or by an aptional opto-isolated audio input. LM379S Dual 6W Amb. £3 S0

DL100¢K

This kit features a bi- oA udiolampy Yl

q q LM382 Dual low nolse Preamp. £1-00
directional se%ue’nce, speed ot LM386 250mW low voltage Amp. 75p
:gquer;(;e an, h requev:)cy_ of LM1830 Fiuid Level Deteclor £1-50

".e:| 'Db" < ange' eing LM2917 {-v Converter (14 pin) £1-60
vasiablegbygn can syoEpole e LM3909 LED Flasher/Oscil lator 80p
llometers.‘ {ncorporates LM391T Thermometer £1-20
aoter dimmint gouns LM3914 Dot/Bar Driver £2-10

E8ll 4160 MM74C911 4 digit display controlier £6-50
DLZ1000K

MM74C915 7 segment-BCD converter 96p
MM74C926 4 digit counter with 7 seg. ofp £4 50
S$566B Touchdimmer

A lower cost version of the
above, featuring unidirectionat

channel sequence with speed SL440 AC Power phase controi £| ‘15
variable by means of a preset SN76477 Complex Sound Generator £2:52
pot. Outputs switched only at TBAB00 5W Audio Amp, 68p
mains zero crossing points to TBASI10AS 7W Audio Amp. £1-00
reduce radio interference to TDA1024 Zero Voltage Switch £1-20
minimum, £8.00 TDA2020 20W Audio Amp. £2°85

ZN1034E Timer £1-80

Optional Opto nput
DLAt

60p All1Cs suppiled with data sheets.

Data Sheets only. 10p each device.

TRIACS

0:1” Red or 0-2”
0-1” Green or 0-2”

400V Plashc Case (Texas)
0-1” Yellow A
0-2” Yellow 8A Slp 16A 95p
0-2” clips 12A 85p
Rectangular Red II 6A with Irlgger sop
Rectangular Green i 8A isolated tab 65p
Rectangular Yellow J Diac 18p
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SEMICONDUCTORS

D
: S 1 R A +
Q I ) b ) —@—
S@U E Transistor npn Semiconductor pn
e diode
D
e
R . Voltage reference
b diode (Zener diode)
Transistor pnp D I{
= (E I) +
| Light emitting diode
| TR d Junction field CSR
eftect transistor, R .
S
¢ 7 channel Controlled
o R silicon
R d Junction field effect g rectifier (thyristor)
. ) CSR
ONE of the first things that the 3 = transistor, p channel
newcomer to electronics must o 2
learn is how to “read” circuit dia- bt TR s Triac
grams. This reguires an understand- Unijunction
ing of the symbols that are used to b2 e transnstobr with n
represent electronic components in W3 LG IC
such diagrams. This month we pre- o R OUTPUT Integrated circuit
sent the most commonly used symbols. Unijunction transistor differential operational
Study these symbols and memonse b2 e with p type base amplifier
what they stand for.
RESISTORS AND MISCELLANEOUS
POTENTIOMETERS
R + B .
——AAA~——  Fixed value resistor —ul""“‘i'— Ba.':,i? :/':Lhct;\lcl:re s Loudspeaker

Variable resistor

Potentiometer with
control knob

Variable resistor
with preset control

Potentiometer with
preset adjustment

——
.
"
—p—

CAPACITORS

—-I'— Fixed value capacitor

Fixed value
electrolytic

G
|C[| +
capacitor

& .
+ Variable capacitor

Capacitor with
pre-set adjustment

(trimmer)

{luminating lamp

LP
Indicating or signal
lamp
LP

LP

_@_

——OL

Neon lamp or
indicator

Single pole single
throw switch

_(/oo__ Rotary switch, single

pole three way

S

chmale .
-—0 Q= Single pole push to
make switch

| 100 | RLA Relay with coil
n resistance of 100 ohms
with n contacts

Relay make contact
Additional sets of
RLAt contacts are annotated
RLA1, RLA2, etc

FS
— o Fuse
SK _PL
~———(wm—— Single terminal socket
and plug

Light dependent
resistor

Fixed value
inductance

Variable inductance
coil with ferrite core

Transformer with
laminated core,
no tappings

Two conductors
crossing with no
connection

Junction or
connection of
three conductors

“Earth"” connection:
(a) to earth
(b) to chassis

Continuous screened
lead
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CIRCUIT
BACINGE

MULTI-CHANNEL CHASER

so I decided to design a multichannel
chaser.

My idea is to use 7495 shift regi-
sters controlled by an astable multi-
vibrator built from two gates of a
7400. The circuit is shown below. This
was 16 l.e.d.s but could easily be
expanded by adding more 7435
devices.

The user then has to program in
his own pattern. By pressing Sl at the

If S3 is pressed this will disconnect
the output of the last shift register
from the imput of the first so an out-
put pulse illuminating D12 will not
be passed on to D1 so there will be a
gap in the pattern—part of the pat-
tern will have been deleted.

The oscillator (IC1) is disconnected

from the shift register by pressing S2
and this freezes the display.

Reading through the “Chaser Light  correct time the le.d.s will come on Hugh Pyle,
Display” (September ’79), it seemed in turn and it is a simple matter to Dorking,
rather limited with only three lights leave gaps to establish the pattern. Surrey

+5v
o)
PIN (4
11 T s3 [DELETE
WLle
1C1= 7400 Lo el Ds Yo~ o5 el
1C2-1C4= 7435 — o Ogf—
IC2 & IC3 % IC4 o
) %) 02
% % =
—s —s & —s  Tkim
[l S8 2o Gt b lonD TRt
s2 (FREEZE]
wLls—4 i
R2-R13
= 1001 R6 R7. R8 R9 R0 RN RI12 R13
D1-D12 a|l% a|l% al%y a7 alfy al"y a|lfe a7
=TIL209 D5 3.3 07 D8 [0.:] [810] on o2
K K K K K K K K ™
button switch providing an even
ELECTRONIC FUSE o~ . o lower impedance path than the elec-
. R1' S —" tronic switch. The current limit level
\ 150 2N3055 N / can be varied by altering the resist-
\ ance value set by VRI1.

An immediate spin-off from a power Wuace 0 | A(T;ﬁ% ke RECOUTRR P. J. Ratcliffe,
supply I have been designing is an ] l ) Stevenage, Herts
electronic fuse. Many circuit designs o® . ,, t
have been published but none has  {seemexn? 2 | Eg -
been fully satisfactory using solid- 1 = Dwaom
state devices. o - \—a ©

~Ve 5000 —Ve

1 think I have solved the problem
by the addition of a single diode to
divert the currents that occur, enab-
ling a very fast fuse action to be
achieved with a very low current con-
sumption when the fuse circuit has
latched.

The fuse works as a switch to
reduce the voltage reference in a
regulated supply to near zero when
a limit current has been detected. A
practical circuit is shown in Fig. 1 for
a simple follower-amplifier. (The value
of D1 will be set by the output voltage
you require.) It may work just as well
with feedback regulators.

The important new component is
D2 as you will see if you trace the
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current paths out. It causes the latch
formed by TR2 and TR3 to operate
when the voltage across VR1 attains
approximately (0-55+0-6)V and then
isolates the latch from VRI1 so current
from TR2 collector goes only into the
base of TR1.

In previous designs without D2 the
latch is quenched because the latch
could not sustain the high current
needed through VR1 to maintain the
p.d. across it. Here it is not required.

The supply goes into a complete
shutdown. Latching action is quen-
ched by using a normally open push

Sorry Markl

Qur apologies to Mark Davidson whose name
was incorrectly given under his contribution
Diode Polarity Tester in the February issue.
(We got it right on the cheque thoughl)

CIRCUIT
BACIBNGE
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MAGENTA ELECTRONICS LTD.

E.E. PROJECT KITS

Make us YOUR No. 1 SUPPLIER OF KITS and COMPONENTS
for E.E. Projects. We supply carefully selected sets of parts to enable
you to construct E.E. projects. Project kits Include ALL THE ELEC-
TRONICS AND HARDWARE NEEDED—we have even included
appropriate screws, nuts and |.C. sockets. Each project kit comes
complete with its own FREE COMPONENT IDENTIFICATION
SHEET. We supply—you construct. PRICES INCLUDE CASES
UNLESSOTHERWISESTATED.BATTERIES NOT INCLUDED.
IF YOU DO NOT HAVE THE ISSUE OF E.E. WHICH CONTAINS THE-
PROJECT—YOU WILL NEED TO ORDER THE INSTRUCTIONS/
REPRINT AS AN EXTRA—45p. each.

80/81 ELECTRONICS CATALOGUE

KITS Hundreds of illustrations, product data, | TOQLS
1.C.s cducational courses. o oo M *" | RESISTORS
TRANSISTORS | Ue to date price listincluded. All products | HARDWARE
re stock li for fast dell . Send 7
CAPACITORS | 0o 6 1ap ar7 = tom ste). | CASES
ADVENTURES WITH ELECTRONICS ..o
Duncan

An easy 10 follow book suitable for all ages, ideal for beginners. No Soldering. Uses
an 'S Dec' breadboard. Glves clear Instruct!ons with lots of plctures. 18 projects—
Inciuding three radlos, siren, 1 an, Int timer, etc. Helps you learn
about electronic components and how clrcults work. Component pack Includes an S-Dec

LATEST KITS: S.A.E.
OR 'PHONE FOR PRICES

aaa—
BANCLAYCARD

FOUR BAND RADIO. Feb. 81. £39-93.
CARACTUATED DRIVEWAY LIGHT.
Feb. 81, £21-73 less malns socket.
THREE CHANNEL STEREO MIXER.
Feb. 81, £15-8

SIGNAL TRACER. Feb. 81. £6-95, Less

prohe.
Ni-Cd BATTERY CHARGER. Feb. 81.
£11-57.

UNIBOARD 3—POWER SUPPLY. Feb.
81. £15-20.

ULTRASONIC INTRUDER DETEC-
TOR Jan. 81, £45.98, Less case & chassis.
AUTO SLIDE CHANGER. Jan. 81. £8-44.
PHASER SOUND EFFECTS. Jan. 81.
£22-83.

ICE ALARM. Jan. 81.£6-71.

LOGIC PULSE GENERATOR. Jan. 81,
£6-80.

2 NOTE DOOR CHIME Dec. 80. £8-78.
LIVE WIRE GAME. Dec. 80. £9-95.
SOUND TO LIGHT. Nov. 80. 3 channel,
£18-95 inc. etched & drilled pcb. Less
light display.

PRECISION TIMER. Nov. 80. £24-48.
GUITAR PRACTICE AMPLIFIER.
Nov. 80, £10-96 less case. Standard case
£3-58. High quality case £8-33.

SOIL MOISTURE MONITOR. Nov. 80.
£4-94 inc. probes.
TRANSISTOR TESTER.
£9-89 ing. test leads.
AUDIO EFFECTS UNIT FOR WEIRD
SOUNDS. Oct. 80. £10-75

PHONE CALL CHARGE JOGGER. Oct.
80, £6-19

BICYCLE ALARM. Oct, 80. £8:80 less
mounting hrackets.

IRON HEAT CONTROL. Oct. 80. £4:99
DARKROOM CONTROLLER. Oct. 80.
£21-85 case differs.

BEDSIDE RADIO. Sept. 80. £15-93.
TTL LOGIC PROBE. Sept. 80. £4-41.
TTL POWER SUPPLY UNIT. Sept.
80. £13-72.

Nov. 80,

ELECTRONIC TOUCH SWITCH.
Jan. 78. £2:33 less case.
AUTOPHASE. June B80. £21-41,

Rectangular Case.
EDURTESV LIGHT DELAY. June 80,
L]

A.F. SIGNAL GENERATOR. June 80,
£22-54.

AUTOWAA. £21-33.
tangular Case.

G.P. AMPLIFIER. June B0, £6-60.
SIGNAL TRACER. June 80. £5-50.
é:NER DIODE TESTER. June 80.

June 80, Rec-

CRICKET GAME. Aug. 80. £17-42.

WEATHER CENTRE. Aug. 80. £73-78

exc. hardware + wire for sensors.

AUDIO MILLIVOLTMETER. Aug. 80-
7-88,

4 STATION RADIO.

less case.

AUTOFADE. May 80. £9-86,

LIGHTS WARNING SYSTEM. May

80. £3-99.

BATTERY VOLTAGE

May 80. £4-21.

£AU5D’IO TONE GENERATOR. May 80,
3-83,

May B80. £13-94

MONITOR.

GAS SENTINEL. Aprll 80. £26-32.
BSPlleG LINE REVERB. UNIT. Jan.
0.

MICROCHIME DOORBELL.
£13-48.

AUTO LEVEL CONTROL. April 80
£7-89,

Feb. 79.

CABLE & PIPE LOCATOR. Mar. 80
£3:50 less coll former.

KITCHEN TIMER, Mar, 80. £12:46.

STEREO HEADPHONE AMPLIFIER.
Mar. 80, £14-9:

S RANGE CURRENT LIMITER, Mar, 80.
£4-24.

MICRO MUSIC BOX. Feb. 80 £13-82.
Grey Case £3-63 extra,

SIMPLE SHORT WAVE RECEIVER
Feb. 80. £21-68, headphones £2-98.

SLIDEITAPE SYNCHRONISER. Feb.

;:l)OR’SE PRATICE OSCILLATOR. Feb .
3

UNIBOARD BURGLAR ALARM. Dec.
79. £8-13,

IABV ALARM. Nov. 79 £8-20
OPTO ALARM. Nov. 79 £5:77
optional ports.

MW /LW RADIO TUNER. Nov. 79 £13-50
less dial.

ONE ARMED BANDIT Oct 79. £18-39,
case extra £3

HIGH IMPEDANCE
Oct. 70. £15-87.
CHASER LIGHTS. Sept. 79. £19-98.
VARICAP M.W. RADIO. Sept. 79.
£8-98.

Inc.

VOLTMETER.

SIMPLE TRANSISTOR TESTER.
Sept. 79. £8-28.

ELECTRONIC TUNING FORK Aug. 79
£9:15. Suitable microphone & plug £1-59
oxtra.

WARBLING TIMER. Aug.79. £6:-2%

IV POWER SUPPLY Aug. 79. £9-94 Inc.
pch.

SWANEE WHISTLER Aug. 79 £3-19
DARKROOM TIMER. July 79. £2-47.
TREMOLO UNIT. June 79. £11-26.
ELECTRONIC CANARY.June79. £519.
LDW COST METAL LOCATOR. June
79. £5-44.

Handle & coll former parts extra £3-55.
QUAD SIMULATOR. June 79, £8-25,
INTRUDER ALARM. May 1978, £18-71,
Less Ext. Burzer & Lamp and Loop Com-
ponents.

THERMOSTAT. '‘PHOTO’ SOLU-
TIONS. May 79. £16-02. Less socket, tube
and grease.

TRANSISTOR TESTER. April 7.
£4-05.

TOUCH BLEEPER. Aprll 79, £3:52.

ONE TRANSISTOR RADIO. Mar. 79.
:I‘ﬂ; Amplifier & Headset. Less case.
‘93

AUDIO MODULATOR. Feb. 79. £1-58
lngs case and pins.

THYRISTOR TESTER. Feb. 70. £3-22.
ADJUSTABLE PSU. Feb, 79, £24-80,
Case (horlzontal layout) £5-21 extra.
FU2Z BOX. Dec, 75. £8-20.
VEHICLE IMMOBILISER.
Dec, 78. £6-68.

AUDID EFFECTS OSCILLATOR, Nov
78. £3-99 Inc. board,

FUSE CHECKER. Oct. 78. £1-97,
TREASURE HUNTER. Oct. 73. £17-36
lesa handle & coll former,

GUITAR TONE BDOSTER. Sept. 78.
£5:39 Inc. p.c.b.

SOUND TD LIGHT. Sept. 78. £7-48,
FILTER, £1-¢§

SLAVE FLASH. Aug. 78. £3-20 less SK1.
LOGIC PROBE. July 78, £2:53.

IN SITU TRANBISTOR TESTER.
June 78. £5-98.

FLASHMETER. May 78. £11-98 |ess calc
and diftuser,

POCKET TIMER. April 78. £2-98,
WEIRD SOUND EFFECTS GENERA-
TOR. Mar, 78. £4-80.

CHASBER LIGHT DISPLAY, Feb. 78.
£23-39 Inc. p.c.b, case exira £5-21.

25U‘D2I0 VISUAL METRONOME. Jan. 78

Inc. PCB.

RAPID DIODE CHECK. Jan. 78. £2-54,
AUTOMATIC PHASE BOX. Dec. 77.
£9:58 Inc. p.c.b.

VHF RADIO. Nov. 77. £14-36.
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77. £16:09,

ELECTRONIC DICE. March 77, £4-83,
PHONE/DOORBELL REPEATER. July
T7. £8°38,

CAR BATTERY STATE INDICATOR.
Sept. 78. £1-79 feas case Inc. PCB,

R.F. BIGNAL GENERATOR. Sept. 78.
£18-17 lesa case.

ADD-ON CAPACITANCE UNIT. Sept.
T7. £5-09,

HEADPHONE ENHANCER. Jan, 70.
£2-80.

PASSIVE MIXER. Oct. 78. £3-72.

MIC AMP, Dec. 78. £2-80,

AUDIBLE FLASHER, Dec. 78. £1-21.

and the components for the projects.
Adventures With Electronics. £1-90.

BENCH POWER SUPPLY, EE, Mar, 81.
£47-98,

MIN! SIREN, Mar, 81 £6-84.

SIMPLE TRANSISTOR/DIODE TESTER.
OHMMETER VERSION £1-72, LED VER-
SION £2:33,

L .E.D. FLASHER, Mar. 81, £3-70.

Component Pack £16:72 less battery.

MARCH 81 EE

ITS
MODULATED TONE DOORBELL, Mar. 81,

£5-65,

TREBLE BOOSTER, Mar. 81.
L.E.D. DICE, Mar. 81, £7-18.
MODEL RAILWAY POINTS CON-
TROLLER, £5:24 less power supply.
SMOOTHING PARTS 42p. POWER SUP-

£6-22.

COMPONENT PACK:
Eurobreadboard £21-65.

The INStructor
A FULLY CONSTRUCTIONAL PROJECT
INCORPORATING AN INS3060
MICROPROCESSOR CHIP

The Instructor is a low cost assembly which provides a practicat
introduction to microprocessors and their functions. Itis nota com-
puter but it is a working circuit which allows microprocessor
working to be followed, one program step at a time. Build the
Instructor and you will gain microprocessor experience. The
series is based on the INS8060 microprocessor IC, also known as
the SC/MP Mk. 2. Circuits are bullt on a plug in Eurobreadboard.
Kit is available with or without the breadboard.
Including Eurobreadboard £27-85; or less

INSTRUCTOR COURSE NOTES AsND‘OPERATING INSTRUCTIONS—
\ 98 extra.

PLY PARTS, £3:58.

INSTRUCTOR

J

3 BAND S.W. RADIO

Simple T.R.F. Design. Covering most
Amateur Bands and Short Wave Broad-
cast Bands. Flve controls:—Bandset,

Bandspread, Reaction, Wavechange and
Attenuator,

Cofl selection Is by Wave-

List 'C’ only £2-45.

TEACH - IN - 80

E.E. 12 part series. Oct '79-Sept '80. Covers the basics of electronics
—lots of practical woik. Circuits are built on a plug-in Eurobread-
board, which is built into a wooden console which houses the
power supplies, speaker, meter,
series uses a range of electronic components in the experlmental
work including a photocell, I.C.s, transistors etc.

Wooden Console (Tutor Deck) kit £5:98 extra, Includes all the
wood, glue, feet and strap handle.

Electronic components, Including Eurobeadboard, for the console
and the experiments £25-40 (called list A + B 4 C by E.E.). Re-
prints avallable—Parts 1-12, 45p each.

change Switch. Use with Headphones or a
Crystal earplece. Kit contains all the

ts required, Including the P.C.
Board & Case. Instructions are Included
wlith this kit.

KIT: £18-97. Headphones extra £3:28.

pots and LED Indicators. The

TOWERS INTERNATIONAL TRANSISTOR
SELECTOR £10-35

:‘NTEX X25 SOLDERING IRON. 25W,
-98

SOLDERING IRON STAND. £2-03.
SPARE BITS. Small, standard, large.
65p each.

SOLDER. Handy size. 9!p
EUROBREADBOARD.

L?W COST LONG NOSE PLIERS.
£

LOW COST CUTTERS £1°69.

ohm.

HOW TO SOLDER BOOKLET. 12p.
HEAT SINK TWEEZERS. 15p.
SOLDER BOBBIN. 30p.

DESOLDER PUMP. £5-93,
CONNECTING WIRE PACK. 5 x 5yd
colls. 65p.

VERO SPOT FACE CUTTER. £1:2).
VERO PIN INSERTION TOOL. 0-1”.
£1:66, 0-15” £1-87.

RESISTOR COLDUR CODE CALCU-
LATOR. 21p.

MULTIMETER TYPE 1. 1,000 o.p.wv.
with probes. 2” x 3}” x 1”. £6-65,
MULTIMETER TYPE 2. 20,000 o.p.v.
with probes. §” x 3§ x 1}”. £11:52.

SIREN. 12V. £5-18.
P.C.B. ASSEMBLY JIG, £11-98,
P.C.B. ETCHING KIT. £4-98,

MONO HEADPHONES., 2K Padded.

Superior, senslllve £2-98,

STEREG {EADPHONES. &

Padded. £4

DESOLDERING BRAID. 69p.

EH27, 88 CALAIS ROAD, BURTON-ON-TRENT, STAFFS..
DE13 OUL. 0283-65435. 9-12, 2.5 MON.-FRI. MAIL ORDER ONLY

ADD 40p P. & P, TO ALL ORDERS. EIRE & BFPO ORDERS

ALL PRICES INCLUDE 15% V.A.T U.K. PRICES — LESS 10%

OFFICIAL ORDERS FROM ScHooLS (COVERS V,A.T. REFUND & EXPORT
3 WELCOME. DOCUMENTS) PAYMENT: STERLING
ENQUIRIES MUST INCLUDE S,A.E. U.K. BANK RAFT, U.K. POSTAL
OVERSEAS: SEND ORDER WITH ORDERS or U.K. CHEQUE.
3INTERNATIONAL POSTAL COUPONS ENQUIRIES: ENCLOSE 2 INTER-
WE WILL QUOTE EXACT PRICE BY NATIONAL POSTAL COUPONS.

AIR MAIL.

MAGENTA gives you FAST DELIVERY OF QUALITY COMPONENTS AND KITS.
All products are siock lines and are new and full specification, We glve personal service
and quality products to all our s=—HAVE YOU TRIED US ?

Everyday Electronics, April 1981

275



SUPERSOUND 13 HI-Ft MONO AMPLIFIER
A superdb solid state audio amplifier. Brand new com-
ponents throughout. § silicon transistors plus 2 power
output transistors in push-pull. Full wave rectification.
Output approx. 13 watts r.m.s. into 8 ohms. Frequency
response 12Hz-30KHz % 3db. Fully integrated pre-
amplifier stage with separate Volume. Bass boost and
Treble cut controls. Suitable for 8-15 ohm speakers.
Input for ceramic or crystal cartridge. Sensitivity
approx. 40mV for full output. Supplied ready built
and tested, with Knobs, escutcheon panel, input and
output plugs. Overall size 3° high X 6° wide X 74"
deep. AC 200/250V. PRICE £18-40, P. & P. £2-50.

HARVERSONIC MODEL P.A. TWO ZERO
An advanced solid state general purpose mono ampli-
fier suitable for Public Address system, Disco, Guitar,
Gram, etc. Features 3 individually controlled inputs
(cach input has a separate 2 stage pre-amp). Input 1,
15mV into 47k. Input 2, 15mV into 47k (suitable for
use with mic. or guitar etc.). Input 3, 200mV into 1 meg.
suitable for gram, tuner, or tape etc. Full mixing
facilities_ with full range bass & treble controls. All
inputs plug into standard jack sockets on front panel.
Output socket on rear of chassis for an 8 ohm or 16 ohm
spcaker. Qutput in excess of 30 watts music power. Very
attractively finished purpose built cabinet made from
black vinyl covered steel, with a brushed anodised
aluminium front escutcheon. For ac mains operation
200-240 volts. Size approx. 124in wide X 5in high x
T+in deep.

Special price £29-00 +- £3-25 carriage and packing.
“POLY PLANAR’’* WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Size 113" X 14H" X 1%" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details.

Only £9-20 cach + p. & p. (one £1-40, two £1 - 80).

A brand new 22 transistor hi-fi stereo amplifier of
superior design made by a well-known British manu-
facturer, for a now cancelled contract order. The unit
|' supplied new & tested on a prmled circuit panel
size approx. 63" X 43” X 14" h. using high grade
discrete components. Brief specification: 15 walts
r.m.s. per channel O/P into 8 ohms. (o/p stages fully
protected against s/c) I/P 60mV. for *ceramic cartridge.
Provision for tape i/p & o/p. Only requires the addi-
tion of a 40 volt @ 2 amp. power supply & the bass,
treble, balance & vol. control, (standard tvpes). FULL
Circuit diagram & connection details supplied. Price
with edge connectors, Only £9.00 + 80p p & p.
IF ORDERED WITH AMPLIFIER:
—*2 stage pre-amp for Mag. Cart. RIAA corrected
£2-50—Mains Transformer, Rectifier, Smoothing
Condenser £4-00 + £2-50 p. & p.—Set of 4 pots £2-50
(while stocks last).

MAINS OPERATED SOLID STATE AM/FM
STEREO TUNER
200/240V  Mains oper-
ated Solid State FM/AM
~ Sterco Tuner. Covering
M.W. AM. 540-1605
KHz VHF/FM 88-108
MHz.

Built-in Ferrite rod acrial
2| for M.W. Full AFC and
AGC on AM and FM.
Stereco  Beacon Lamp
Indicator. Built in Pre-amps with variable output
voltage adjustable by pre-set control. Max o/p Voltage
600m/v RMS into 20K. Simulated Teak finish cabinet.
Will match almost any amplifier. Size 83w X 4"h X

94°d approx.

LIMITED NUMBER ONLY at £29-00+-£2-60P. & P.
10/14 WATT HI-FI AMPLIFIER KIT

A stylishly finished mono-
aural amplifier with an
output of 14 watts from 2
EL84s in push-pull. Super
reproduction of both music
and speech with negligible
hum. Separate inputs for
mike and gram allow
records and announcements
to follow cach other. Fully
shrouded section wound
output _ transformer to
match 3-15Q speaker and 2 independent volume
controls, and scparate bass and treble controls are
provided giving good lift and cut. Valve line-up
2 EL84s, ECC83, EF86 and EZ80 rectifier. Simple
instruction bookiet. 50p + SAE (Free with pans)
All parts sold separately. ONLY £18-40, & P
£3 io Ailgozgvmlable ready built and tested £22°50,

STEREO DECODER MK.II
SIZE 14" x 2%&" X 4" ready built. Pre-aligned and
tested for 10-16V neg. earth operation. Can be fitted
to almost any FM VHF radio or tuner. Sterco beacon
light can be fitted if required. Full details and instruc-
tions supplied. £7-00 plus 30p. P. & P. Sterco beacon
tight if required 40p extra.
Mullard LP1159 RF-IF module 470kHz £2-50 -
P. 50p Full specification and connection details
supphed Pye VHF FM Tuner Head covering 88-108
MHz, 10.7 MHz LF. output. 7.8V + earth. Supplied
pre-aligned. with full circuit diagram with precision
geared F.M. gang and 323PF 4 323PF A.M. Tuning
gang only £3.40 + P. & P. 60.p

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modity to suit magnetic cartridge—instructions in-
cluded. Qutput stage for any speakers from 8 to 15
ohms. Compact design, all parts supplied including
drilled metalwork, high qualitv ready drilled printed
circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—
no extras to buy. Simple step by step instructions
enable any constructor to build an amplifier to be
proud of. Brief specification: Power output:
r.m.s. per channel into 5 ohms. Frequency response:
+3dB 12-30,000Hz Sensitivity: better than 80mV into
IM Q: Full power bandwidth: +3dB
Bass boost approx. to x12dB. Treble cut approx. to
—16dB.
Power requirements 35v. at 1-0 amp.

Overall Size 12"w. X 87d. x 23"h.

Fully detailed 8 page construction manual and parts
list free with kit or send 50p plus large S.A E.
AMPLIFIER KIT ..
(Magnenc mpul componcnls 33p extra)
POWER PACK KIT £6-
CABINET oo ..
SPECIAL OFFER—only £25-80 if all 3 items
ordered at one time plus £3-00p p. & p.

Also avail. ready built and tested £32-20, P. & P. £3-00.

HARVERSONIC SUPERSOUND 10 + 10
STEREO AMPLIFIER KIT

14 waus

12-15,000Hz.

Negative feedback 18dB over main amp.

£14-95P. & P. £1-20

20P. & P. £2-00
£6-20 P, & P. £2-00

Full after sales service

A solid state stereo amplifier chassis, with an output of
3-4 watts per channel into 8 ohm speakers. Using the
latest high technology integrated circuit amplifiers with
built in short term thermal overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din spcaker
sockets & 5 pin din tape rec./play socket are moumed on
the printed circuit panel, size approx. 94° x 2%° 1”
max. depth. Supplled brand new & tested, with knobs.
brushed anodi way h

the amplifier to bc mounlcd horizontally or vertically) at
only £10-40 plus 90
output of 17v a/c at 500m/a can be supplied at £2-15 +

HARVERSONIC STEREO 44

on (to allow
p P. & P. Mains transformer withan

70p P. & P. if required. Full connection details supplied.

All prices and specifications correct at time of press and

to alteration without notice.

STEREO MAGNETIC PRE-AMP. Sens. 3mV in for
100mV out. 15 to 35V neg. earth. Equ. £ 1dB from

20Hz to 20KHz. Input |mpcdance 47K. Size 137
X 2# X §" H. £3-20 + 30p P. & P.

RLEASE NOTE: P. & P. CHARGES QUOTED
ENQUIRIES.

LY TO U.K. ONLY. SEND SAE WITH ALL
BARCLAYCARD WELCOME.

HARVERSON SURPLUS CO.

lTn (Dept. E.E.) 170 MERTON HIGH ST., LONDON, S.W.19.
% A few minutes from South Wimbledon Tube Station. Open 9.30-5.30 Mon. to Fri. 9.30-5 Sat. Closed Wed.

Tel.: 01-540 3985

Rapid Electronics
Pack No. Pack No.
Alo 10 PP3 battery leads 50p F331  1BDI139 transistor 45p
AT2 10 3.5mm jack plugs 80p F421 1 MJ2955 transistor 110p
A3 10 3.5mm jack sockets 80p F43 5 78L0S regulators 130p
A74A 5 Standard jack plugs 80p F46A 1 7805 regulator 70p
ATSA 5 Sud. jack sockets 90p F47A 1 7812 regulator T0p
A84A 55 pin 180 DIN plugs 70p F49A 1 7905 regulator T5p
A85A 5 5pin 180 DIN sockets 55p  FS3 1 LM317T variable reg.  200p
C21 5 Min. slide switches 8p F54 1 LM323K 3A 5Vreg. 500p
C28 5 Push to make switches 70p  HI1 20 1N4002 diodes 5p
C29 5 Push to break switches  90p H30 2 WOOS bridge rectifiers  45p
Cs50 20 8 pin DIL sockets 170p  H60 100 1N4148 diodes 180p
C51 20 14 pin DIL sockets 200p H73 2 C106D thynistors 90p
C52 20 16 pin DIL sockets  220p  J§ 100.2in red LEDs 100p
E10 Resistor kit. 650 resistors W J25 10 0.2in green LEDs 150p
10 ea value 4.7 to IM 480p J45 10 0.2in yellow LEDs 150p
= Single potentiometers J70 20 0.2in LED clips 60p
5K-1M log or lin 35p J7 100.125in red LEDs 100p
= Slide potentiometers. 60mm 27 10 0.125 green LEDs 150p
travel. 5K-500K log or lin 65p Ja7 100.125 yellow LEDs 150p
E26 10 100K min. presets T0p 72 200.125 LED clips 60p
E31 10 1u 63V electrolytics 50p J75 1 FND500 CC display  100p
E33 10 4u7 63V radial elec. 50p KS 5 741 op amps. %0p
E34 10 10u 25V radial elec. 50p K20 5 CA3140 op amps. 225p
E37 10 100u 25V radial elec.  73p K30 5 LM301A op amps. 140p
E44 10 1u 35V bead tants. 100p K40 1 LM324 op amp. 30p
EsO 10 0.01 C280 polyester ~ 50p K50 1 LM380 2W amp. T6p
ES4 10 0.1 C280 polyester 50p K75 1 LM3914 LED bar graphSlﬂy o
E10 10 BC 107 transistors 90p K85 5 NES55S timers 110p z w
Fil 10 BC 108 transistors 90p K90 I NE556 timer 50p ~) =
FI12  10BCI09transistors ~ 90p K100 5TLO8I op amps. 175p QY]
F17 10 BC214L transistors 90p L8 54011 CMOS 130p e S
F27A 5 2N3819 transistors 100p L9 1 4013 CMOS 40p Q
F311  1BDI131 transistor 45p LlI 14017 CMOS 5p L ¥ Q
F312 1 BD132 transistor 45p L2 1 4049 CMOS asp “ ‘1- '
All prices include VAT. Please add 50p postage and packing. Send SAE for our i z
complete catalogue. ~ 2 i
: e N £
Rapid Electronics Limited 9|
Hilleroft House, Station Road, Eynsford, Kent & § [}
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Please write your Name and Address In block capitals

HOME RADIO (Components) LTD.

TOP PRIORITY for every

constructor...

HOME RADIO
CATALOGUE

@® About 2,000 items clearly
listed.

Profusely illustrated
throughout.

@® Large catalogue, A-4 size
pages.

@ Bargain List, Order Form
and Pre-paid Envelope
included. Also 2 coupons
each worth 25p if used as
directed.

@® Catalogue £1, plus 50p for
post, packmg and insur-
ance.

HOME RADIO (Components) LTD.,
Dept. EE., P.O. Box 92, 215 London Road, Mitcham, Surrey.

Phone 01- 543 5659
L]

(Regn. No
London 912968)

Dept. EE

P.O. Box 92, 215 London Road, Mitcham, Surrey
- s TEN o SER S e - e e Sk o -
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LETTERS

P.C.B. Repair

Some years ago | built a radio control
system for my model aeroplanes. How-
ever | have recently discovered that the
copper on the printed circuit board has
"corroded" in places and this of course
has affected the equipment.

| think that the "'corrosion’ was caused
by dampness. Can you give any advice on
how to "re-copper’’ the corroded parts of
the p.c.b.

James McQueen,
Portadown, N. Ireland

A damaged p.c.b. can usually be repaired
by replacing the missing copper with silver
conductive paint. The surface of the board
must be clean and grease free before starting
and the paint is then applied with a soft
bristled brush to obtain a thin coating. It
takes about fifteen minutes to dry.

The board can be further protected by
applying a coat of plastic seal. This is
available in Aerosol form and keeps away
the moisture and dirt which can lead to
corrosion.

Ultrasonics and Small Animals

Would you please advise if the Ultra-
sonic Intruder Detector, which appeared in
the January 1981 issue of E.E. can be
adjusted to ignore small moving things
like cats or birds whilst still retaining the
ability to register human movement.

P. Bullard,
Petts Wood, Kent

For a position within the transmitter main
beam, the size of the object plays little part
in causing a trigger pulse to be generated
through the receiver section. It is the
velocity of the object which determines this
and its magnitude. Even a tiny object moving
within this area will cause the alarm to be
triggered.

Decreasing the sensitivity by means of
VR3 will require an object at a set distance
from the unit to move faster to produce the
same trigger amplitude. On the periphery
however, the body size will play a more
dominant role, where the larger the body
size, the more "'disturbance” it can create.

If the bird referred to is in a cage, it should
be possible to find a low sensitivity spot in
the room, certainly by adjusting VR3 and
positioning the unit and/or transducers, with-
out interfering with the ability of the device
to detect a person moving in or out of the
room. Certainly if the bird was “‘covered up"’
(assuming you are concerned about this
problem during the dark hours) this could be
realised.

Cats (and dogs for that matter) present
a different problem as they usually stay
close to the ground. It may be possible to
reduce the sensitivity at ground level by
suitable positioning of the unit andfor
transducers. However, if the cat jumps up
on the furniture or leaves the ground for any
other reason, then your efforts would have
been wasted. The only sure answer is to
prevent the cat from entering the guarded
area if you want to install this device.
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In Defence of Stripboard

In reply to the readers in Australia
(Feb. 81 edition), who asked why circuits
were not printed in p.c.b. fashion, | feel
that having used both systems, | must
jump to the defence of Veroboard designs.

| am sure that part of the reason for the
popularity of EVERYDAY ELECTRONICS is
the detail provided, and the ease with
which projects may be constructed. There
can surely be little doubt that a Veroboard
project is both cheaper and quicker than
its equivalent p.c.b. layout. | wonder how
many readers would really want to bother
with the etch resist pens and/or transfers
required, not to mention the hazardous
etching chemicals, and drilling required to
produce a p.c.b.?

| would agree that a wel/ made p.c.b.
looks more professional than its Vero-
board equivalent, but surely the p.c.b. is
really intended for mass production rather
than a '"one off'' home constructed
project.

Mention was also made of your policy of
pricing each project—and the need for
accuracy in this respect. Having been a
reader of Practical Wireless and Practical
Electronics | found the inclusion of
estimated costs one of the most helpful
aspects of EVERYDAY ELECTRONICS when
it first appeared. Long may this practice
continue.

This, combined with the helpful advice
offered in Shop Talk should enable even
the most inexperienced constructor to
tackle a project with confidence—and keep
EVERYDAY ELECTRONICS at the top.

M. P. Horsey,
Chatham, Kent

No Stock

| am prompted to write to you, having
read Mr. Paul Young's comments in
Counter Intelligence in the February 1981
edition of EVERYDAY ELECTRONICS in which
he says he takes exception to Mr. E. F.
Good's view that catalogues show goods
which are not available.

In this connection you may find of
interest the enclosed (copy) invoice which
shows items | ordered approximately
February 1980 from this company's then
recently supplied 1980 catalogue. (See note
below).

In this month's (Feb. 81) edition | have
also read your well considered advice on
page 130 "Letters regarding the matter
of costs and in this connection | would
add that in instances where a components
supplier ''takes a bite out of an order" the
balance of the order may then become

" subject to the addition of postage and

packing charges by that supplier who
supplies what is left of the order.

Thisis a point concerning Mail Ordering
that Mr. Good may have been intending to
convey. | do not think Mr. Good would
write contrary to his experience.

G. K. D. Lester,
Leicester

This invoice shows three items (out of a
total of eight) marked''No Stock—Cancelled"'.

We do not mention the name of the sup-
plier in question since it could be unfair to
single out one company in this way; this
particular kind of complaint is by no means
uncommon and could be directed towards
other component retailers, on occasions.
See Editorial article in this issue.

A Garrulous C.B. Buft

| am a regular reader of your magazine
and am of the opinion it is one of the best
around. | read with interest the editorial of
February. As | am a “'garrulous C.B. buff"’
| was particularly interested. Interference
can nearly always be eliminated by using
a suppressor but an effective one costs
£15-£20. As this is out of reach of a lot
of schoolboys who enjoy C.B. why not
include a suppressor project in one of
your projects. | know it would be well
received here in West Clare and | presume
it would also be welcome to fellow buffs
in England.
Francis Keane,
Kilrush, Co. Clare, Eire
There will be something to interest you
in next month's EE.

Sensible Decision

| have just started to get into elec-
tronics and | have been reading some of
the magazines supposedly devoted to this
subject, and | reckon that yours is the best
for the money. It has plenty of interest for
both the beginner and professional alike.
| especially like the Square One series for
beginners. Unfortunately | have only been
able to scrounge, October 78, January 79,
January 1980 and February 1981 (which |
bought myself) off my brother. | am now
going to buy your excellent publication
myself every month.
T. Fellow,
Telford, Shropshire

Sound-to-Light

| have been reading E.E. for many months
now, and | think it's a great magazine.
However havingdecided tobuildthe Sound-
to-Light unit in the November 1980 issue,
| came across a few problems when trying
to buy all the components.

Firstly looking through various cata-
logues, the type number of the toroidal
ferrite core you had given didn't appear to
be there (Siemans type 29830).

Secondly, | have looked through many
catalogues, and haven't been able to
locate a 0-15uF plastic 630V a.c. capacitor.

| also have two other minor points. |
would like to know if the 6V secondary
transformer you have listed can be a
6-0-6V or is that the same as a 0-6V
secondary? Finally, concerning the Bulgin
socket—why do pins 7 and 8 have to be
joined when pin 8 isn't used from what
| can see of the diagrams?

Mr. A. Buchinger,
Wimbledon, London

The part number printed for the ferrite ring
came from the Siemens catalogue and later
turned out to be its computer sorting code.
The correct retail part number is B64290-
J0046- X830.

As for the capacitor, perhaps we were
rather optimistic and a 400V a.c. polyester
type will be satisfactory.

A 6-0-6V secondary transformer is not
the same as a 0-6V type (see Down to Earth,
March 1981) but in this case can be used
pravided you make connections to one of the
6V tags and the 0V tag.

Finally the wiring of SK3 follows a
standard pattern used by manufacturers of
this sort of equipment and is designed to
give interchangeability between light boxes
designed for different numbers of channels.
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QUARTZ LCD
ALARM. 6 digit
hours, mins, secs,
day,date24-hour
alarm with on/off
indicator.

MELODY
LCD, Alarm/
chronograph
plays. Yellow
Rose of Texas
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KEELMOOR

Qualityz..
at [Keener Pr

LADIES WATCHES

6 function — Hours, mins, secs
day, date, back light, auto cal-
endar. Only ‘6mm thick. Ele-
gant matching metal bracelet.
Dress £8.95 Day £5.95

—
P
]

Send s.a.e. for
colour Brochure of
120 other bargains

Ili:{t:::g;j
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1CES

QUARTZ LCD
Slim Chrono-
graph. 11 function.
hours, mins, secs,
6 digit-month,
date, day of week.
1/100 sec stop
watch, split and
lap modes, back-
light.

ONLY £7.95

LDC Alarm/
Chronograph.
22 functions.
Hours, mins,
secs, day, date,
month,1/10sec

date, stop-
watch, dual
time.
ONLY
£14.95

ALL WATCHES CARRY A 1
YEAR GUARANTEE. They come
complete with fully adjustable,
matching, stainless steel straps and
demonstration battery fitted (this
battery is not guaranteed}. Please
add 60p for each spare battery
required. Send cheques/P.0O.’s,
quoting watch /watches required to

stopwatch,
split & lap
modes, 12 & 24
hour modes,
24 hour alarm.
ONLY £12.95

78 CASTLE STREET,
MELBOURNE, DERBY,
DE7 1DY

Please add50p&p
per order.

THE
NEWAND
UNIQUE
VEROBLOC

ADDS TOYOUR CAPABILITY

" Already used in industry, this solderless
breadboard is now available to the hobbyist.
Unique because of its universal interlocking
facility meaning you no longer need lots of
different boards.

Send now for the unique Verobloc.
Order code 200-21092G. £4.16p inclusive.

£ ANDVEROHAVE

£ ADDED TO THEIR
TRADITIONAL RANGE
OF HIGH QUALITY

BOARDS,
ALSO EX-STOCK.

No Order Code Description  Size (mm) Price
1) . 10 28458 Mic;board 7160x100 7 5.6(; 7
2) 10- 2846H Micr;t.;ioard VTGOX 233:1 12.417
3) 7 200-21084E V-(; Board 147.83x73.66 1.65
4)7 09-21;1 Ver;board - :

160 x 100 1.63

Carriage & VAT included.

Vero Electronics Limited, Retail Dept., Industrial Estate,
Chandler’s Ford, Hampshire SO5 3ZR. Tel (04215) 62829

N N N N B N BN §F |
State quantity and order codes required

Name - o

Address

| enclose Cheque/PO for £ or debit my Barclay Card/ I

Access No -

EE 4
I I NN S .
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Laws

A frequent question from my postbag
is: Why are some potentiometers speci-
fled as "log. law"'? What is a law, and
why "log"'?

A law, in this sort of context, just means
the way in which different things are
related. Ohm's Law, for instance, says
how voltage, current, and resistance are
related in a d.c. circuit, The /faw of a
potentiometer says how the resistance
varies as the wiper is moved over the
"track",

Linear Law

The simplest kind of law is the one which
applies to a potentiometer whose re-
sistive track is uniform along its whole
length, This is the /inear law and is
illustrated by the straight line in Fig. 1.

Here the amount of resistance between
the wiper contact and the bottom end
of the track is exactly proportional to the
distance through which the wiper is
moved. So moving the wiper through
20 per cent of its possible travel puts
in 20 per cent of the total track resistance
and so on.

Linear potentiometers like this are
useful for many purposes. They are the
easiest to make and for this reason they
tend to be more precise than other types.
This shows up even among the usual
cheap carbon-track potentiometers, where
it is common to find that the linear types
have a resistance tolerance of 20 per cent
while the other types have a tolerance
of 30 per cent.

The effect shows up particularly clearly
in wire wound potentiometers. These are
made by close-winding resistance wire
on an insulating “former'’. The resulting
coil of resistance wire is usually bent into
a circle and mounted rigidly so that the
wiper, pivoted at the centre, can slide
along its circumference.

So long as the wire and the former are
uniform and the wiper arm central the
percentage change of resistance s
accurately related to the amount of wiper
rotation.

For applications where very flne ad-
justment is called for a multi-turn poten-
tiometer is often used. This is often also
a helical potentiometer because screw-
thread spiral shaping is used in some
way to arrange that not one but several
turns of the control shaft are needed
to propel the wiper from one end of the
track to the other.
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Potentiometers with three, five, ten,
twenty and even more turns are made,
The percentage of resistance is often
related to the percentage of spindle
rotation to within a tenth of one per cent.

Non-linear

Unfortunately, there are many applica-
tions in which a linear law gives the wrong
kind of performance. The best-known
example is the volume control.

An ideal volume control should produce
a steady increase in volume as the wiper
is moved. If moving the wiper up 10 per
cent from minimum produces a certain
volume, and moving it on by another
10 per cent (to 20 per cent) doubles the
volume, then at 30 per cent the volume
should be trebled, at 40 per cent quad-
rupled, and so on.

A linear potentiometer cannot produce
this result. What it does is to make
the voltage between wiperand the "earthy"’
end of the track increase smoothly.
If the voltage at the 10 per cent mark is
1V, then at 20 per cent it is 2V, at 30 per
cent 3V, and so on.

This sounds fine, but unfortunately
volume is not the same as voltage and
with a linear law the rate of increase in
volume is far from smooth. There is a
very rapid increase as the wiper is moved
up from minimum then less and less
increase,

The reason is that volume is not an
electrical quantity but a human quantity.
1t depends on the human sense of hearing.
Hearing is not linear. Doubling the
amount of sound energy does not double
the volume,

To double the volume it is necessary
to increase the sound energy (or the
power from the amplifier) about nine
times. To produce equal increases in
volume for every 10 per cent of wiper
movement the resistance must roughly
treble for each 10 per cent of movement.
(This trebles the voltage and since power

-is proportional to voitage squared it gives

the required ninefold power increase.)

Putting in some actual numbers, if the
resistance at the 10 per cent mark is
10kQ then for double the volume at 20
per cent it must then be 30kQ and so
on, trebling for every additional 10 per
cent of movement.

Thisrateofincrease

be say 10W, 100W and 1000W. Now
the logarithms of these numbers are
just1,2and 3. The /ogs increase smoothly,
in linear steps, just like the ear's sense
of volume. They match, in this respect.

A practical, commercial /og faw carbon-
track volume control potentiometer is
supposed to behave in just the way needed
to produce the smooth increase in volume
we've been talking about. It doesn't, in
practice, because a precise “log law"
is difficult to engineer. Practical carbon-
track volume controls are really combina-
tions of two (occasionally three) linear
sections of track which together approxi-
mate to the desired non-linear track.

The lowest two curves in Fig. 1 are
typical examples of two-section log law
volume controls. You can see that they
are really made up of two straight (linear)
sections, with a bent transitional section
in the middie where they join.

The potentiometer specification tells
you how far the resistance has got at
the 50 per cent of movement mark, In
a 10 per cent log law potentiometer it
has got to 10 per cent of the total track
resistance; in a 20 per cent log law poten-
tiometer'' to 20 per cent.

The upper two curves are 'inverse
log law' potentiometers, used for jobs
where the resistance has to decrease
in a non-linear fashion as the wiper is
moved in the usual direction for an
increase in volume.

Other Laws

For analogue computing there are
sine[cosine potentiometers. Square law
potentiometers are sometimes used in
RC oscillators.

Air-spaced tuning capacitors are made
with vanes of different shapes to provide
different laws. A straight line capacitance
(s.l.c.) capacitor has semicircular moving
vanesandistheequivalentofalinearpoten-
tiometer.

This law gives fierce tuning at the high-
frequency end of the range when the
capacitor is used in a tunable LC circuit,
So instead of an s.l.c. law a straight
line frequency (s.I.f.) law is often used.
in this case the tuned frequency scale
is linear, though the capacitance change

is very far from linear
but it is needed be-
cause the human ear

is very non-linear,
?‘ 100

is not linear either.
The /aw of a poten-

INV, LOG 2°°/o\

tiometer used for a
volume control must

match the ear's own
law.

%%

INV. LOG 10%0 ey |

——; 90
74
/

4
LINEAR
N,

One word for des-
cribing the ear's

response to sound
intensity is /ogarith-
mic. The ear re-

RESISTANCE

//

N
~
I~
i
2
PER CENT

sponds, not to the //
simple increase of Vi

LOG 20%
N—

audio energy but to
the logarithm of the

/.

increase. <

If, for example, an

LOG 10%6

amplifier's output
were raised in three

L

formenmee==]

steps, each giving a

litte  more  than g 20
double the volume of
the last, the actual
power outputs might

40 60 80 100
WIPER MOVEMENT °/o

Fig. 1. Potentiometer “laws', connecting the amount of wiper
movement with the amount of resistance change.
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Geta greal deal from

arshall’s

CRIMSON ELEKTRIK
HI FI MODULES

' Digital Multimeter
PDM35 £34-50

Low Power Oscilloscope
SC110 £139-00

ILP Hi FI MODULES

Power Amplifiers

TODUES  o0e | AY30 ETionlk SEND 50p FOR THE WORLD'S BEST

Sk J00a | erAmp 43 | Heo £8-33 CATALOGUE OF SPEAKERS, DRIVE

CE1008 ., .  £2630 | HY120 S UNITS, KITS, CROSSOVERS ETC. AND

CE 1704 s . £33-48 '

CE1708 , ,  £33-48 | HY400 £31-83 IDI_SCQUNI_P_F(ICE_LISLi B

CPS1 P Unit £19-52 lifi

Spag |owertnt  ea | vy mPiners £6.44 | AUDAX @ AUDIOMASTER @ BAKER

CPS6 . . £30-00 | HYe oIy BOWERS & WILKINS - CASTLE

CPR1 Pre Amp  £3247 | pooo o ' CELESTION @ CHARTWELL @ COLES

CPR1S , . £42.52 | ool T DALESFORD @ DECCA @ EAGLE @ ELAC
PSU36 £8-10 | EMI @ FANE @ GAUSS @ GOODMANS

SINCLAIR PSU60 £13-04 HARBETH @ ISOPHON @ |.M.F. @ JORDAN ]
PSU70 £15-92

INSTRUMENTS Pguwo £2:».34 ] JORDAN WATTS @ KEF @ LOWTHER |

. RAM @ ROGERS @ RICHARD ALLAN
., DM235 £52-50
. " Dms3so £72-50 | MULTIPLEX NICKEL SEAS @ SHACKMAN @ TANNOY
B "' DMm4so £99-00 | CADMIUM CELLS | TANGENT @ VIDEOTONE @ WHARFEDALE |
- Type S101 (HP4) £0-98 i I -
Digital Frequency Meter
. Type SubC (HP11) £1-75
PFM200 £49-80 ype
Type SubD (HP2)  £1-95 WILMSLOW AUDIO LTD. et en

Friwo Chargers for above
Penlight 4: accommodates

Wilmslow

-
-

-l Audio

THE firm for speakers!

McKENZIE @ MISSION @ MONITOR AUDIO
’ MOTOROLA @ PEERLESS @ RADFORD l

35/39 CHURCH STREET, WILMSLOW,

1-size HP7 £5-50 CHESHIRE SK9 1AS
7 PTG Mete£145.oo Combibox FW611: Tel: 0625-529599 FOR MAIL ORDER & EXPORT OF DRIVE
accommodates UNITS, KITS ETC.
TGF 105 Pulse Generator HP7. HP11 £13-25 Tel: 0625-526213 (SWIFT OF WILMSLOW) FOR HI-FI &
£85-00 ' COMPLETE SPEAKERS
NEW

LCD Multimeter
TM351 £99-00

LCD Multimeter
TM352 £49-95

NOTE ALL PRICES
NET. EXCLUDING
VAT. POSTAGE/

PM COMPONENTS LTD

Presealer vpeoo £37-50 { PACKING VALVE & COMPONENT SPECIALISTS
CONINGSBY HOUSE, WROTHAM RD.,
MEOPHAM, KENT.
New VALVES PLS08 143 [ 5814A 275 | BC213L 008 | Bui0s 1-89
‘ Dyes 055 | PLsos 2-30 | 6080 4-20 | BC214 0-09 | BU205 1-30
o 8 802 0-60 | PLBO2 2-50 | 61468 4-85 | BC214L  0-09 | BU208 1-39
Presensitised PC Boards, Developer. U.V. units, Toyo E1OF 565 | PYae 072 | 7025 150 | BC27" 009 | BuzoBA 152
S 80 056 | PYS00A 35 | 7360 1-50 | BC238 0-08 | MJE3S0  0-4
miniature Fans 230v AC £9-95 EBF89 0-70 | PY301 0-65 | 7591 2-35 | BC307 0-09 | OCTY 0-22
ECCst 055 88&02-6 Joso| e BC327 040 | Raooss 170
. ; o 03-20 EMI-CON- 337 0-10 | R2010B  1-7
Mini Metal Detector/Voltage Tester for locating cable EcCsy o | oo N2z BUCTORS BCw 0.3 | Rasao 248
- -40 AC126 0-22 | BC478 0-20 29 0-4
under plaster £9-95 CC8s 0-65 1395 | ACt27 0-22 | BC547 010 | TIP2oC 0 42
fuel G0, 045 | TOAIMA 220 | ACIGK  oa4 | BESSA 008 | TIPRE  0.42
itori i 0 . 20 | AC141K  0-34 | BC549 -0 3 04
Flow/Speed Sensors for monitoring fuel consumption Ch  ois|TvisK ed | A o3BG ad TiEwC 84
; i i 1 -58 | U19 95 | AC176K 0 31 | BC358 0 1 4
electronically in vehicles GLa? o-ss[UCHB1 o070 | AG187  0-26 | BD131 032 TIPe2C @47
CLea 113 | ucLs 076 | ACleTK 021 | BDIR 035 | Tipa7 0-85
e 6 074 0-78 | AC188  0-22 | BDI33 0-40 | TIP2955  0-84
Just one of the exciting Leader range EF37A  3-00 | UY8s 0-70 | AD149  0-70 | BD135  0-30 | TIP3055 060
BO EF80 0-48 | Z759 9:00 | AD161 0-39 | BD136 0-30 | TISe1 0-20
LB0508A EFs 0-70 | 2D21 80| ADtElz 104 | BDIST 028 | 234 059
89 0-65 | 2K25 000 | AD162 039 | BD138 0-30 | 2N3055 05
OSCILLOSCOPE Fo1 122 |dcxasos  26°60 | AF1Z7 03z | BO130 032 | aNaze2 012
; 93 065 | 5U4 0-90 | AF139 0-42 | BD140 0-30 [ 2N3703  0-12
With QQMHZ DC Fo4 0'65 | 6CD6GA  4-00 | AF239 0-42 | BD144 1.20 | 2N3704  0-12
bandwidth and F95 0-78 | 6GK6 2:50 | BC107 0-10 | BF115 0-35 | 2N3705 012
A EF183 0-56 | 6J6 0-65 | BC1078  0-10 | BF167 0-24 [ 2N3706 012
10 mv input EFe4 0:36 | susec $:00| BCls 040 | BF1T9 o34 2N3t0s 012
. 4 -54 | 6KD6 -85 | BC108 0-10 | BF180 . .
sensitivity ona 5” ELsd o |sseC 175 BCI9E 010 | BFIES 023 | oNspse 048
f ; M84 0-85 | 6LD20 0-60 | BC140 0-31 | BF194 0-11 | 2N529 o
screen this universal £250 048 | ESNIGT 090 | BC141 0-25 | BFIgS o
A i 8 0-56| 6V6GT  0-90 | BC142 0-21 | BF196 014
OSFIHOSCOPe 1S 6232 0-76 | 757 2-00 | BC143 024 | BF197 011 | 1.C.'s
suitable for a wide GZ33 135 | 12AT7 0:55 | BC147 0-09 | BF198 040 [ MC1307  1-00
GZ34 2.00 | 12aU7 060 | BC148A  0-09 | BF199 0-14 | MC1350  1:00
£2994+ VAT range of KT61 3.50 [12aX7  0-55 | BC149  0-09 | BF200 0-30 | MC1495 300
ot H KT66 4-95 [ 12BA6 0-30 | BC157 0-10 | BF257 0-28 | SN76003N  1-65
appllcatlons. KTT? 5-00 | 12BE6 1-05 | BC158 0-09 | BF258 0-25 [ SN76013N 115
e fEme HGE fRies ik smmoiy
; 78 -90 | 121 3-50 | BC160 0-28 o J
Send SAE for details of full range oaz 078 | SoFL2 098 BCion oo |BpGe o0 | SNTeaN 138
i . . 80 72 | 85A2 -20 | BGt -08 . ;
Marshall's 80/81 catalogue is now available by post, PCFa02 072 | 90C1 168 [ BG172 0-00 | BFX85  0-28 | SN76227N  1-05
. Sl PCFg08  1-48 | 807 1-09 | BC1738  0-10 | BFX86 0-30 | SN76660N  0-60
UK 75p post paid, Europe 95p post paid: Rest of world PCLe2 074 | B11A 9.00 | BC182  0-09 | BFX88 025 | TAA661B 1-20
£1-35 post paid Pelss 078|853 e BEIN A S0a|BEVEY 63| TBAseo. 138
. : L6 0-78 | 833A 4785 | BC184LA  0-09 . 1
poSHpal PCLBOS  0.30 | 856A 2-50 | BC212 0-09 | BFY52 0-25 | TBAS50Q 1-55
PFL200  1-13 | 2050A 3-90 | BC212L  0-09 | BFY90 0-73 | TBAG41-B11
PL504 120 | 5763 3.20 | BC213 0-09 | BU10S 122 1-%0
A. Marshali (London) Ltd., Kingsgate House, -
Kingsgate Place, London NW& 4T A. Industrial Sales: 01-328 1009. M§i| Order: 01-624 8582 Prices exclude VAT Many other types available
24hr service. Also retail shops: 325 Edgware Road, London W2. 40 Cr.rcklewood Broadway, Please add 15% including vintage valves.
London NW2, 85 West Regent St., Glasgow, 108A Stokes Croft, Bristol. P&P 50p per order PHONE 0474 813225
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@ ORDER BY POST OR TELEPHONE ® ALL MODELS ON DISPLAY
WITH BARCLAYCARD/ACCESS @ RETAIL — MAIL ORDER
® ELECTRONIC TEST EXPORT - INDUSTRIAL

EQUIPMENT y ® OPEN SIX DAYS A WEEK

SPECIALISTS

® ALL PRICES INCLUDE VAT ® CALL IN AND SEE

FOR YOURSELF

sc 0 PE A range of Scopes in stock from SmHZ Single Trace to 50mHZ Dual Trace. ’NCLLDE VA

Mains and Battery/Mains Portables. Many on demonstration.

SINGLE TRACE (ukcpecc 250 DUAL TRACE uk c/p ot 350

Mm 307-3 OmHZ, SmV, 6 x Tcm display plus component Test £158.78 CSI562A 10mHZ, (0mV, §” d::play £267.00
C01303D SmHZ, I0mHZ, 7 x Tcm display £109 25 CS1575 5mHZ, ImV, 5” display £284.00
SCI10 10mHZ Battery portable, I0mV, 32 x 2-6cm display  £158.95 Hm 312-8 20mHZ, SmV, 8 x 10cm display £253.00

CSI566A 20mHZ, 5mV, 5” display £339.00

(Optional case £8.86, Nicads £8-63, Malns unit £4.00) *LBO3085 70mHZ, 2mV, 5 x 6 3cm display

*LBO512A 10mHZ, 10mV. 5" display £195.50 Battery/Mains portable, built in Nicads £482-00
o m y HMm 4124 20mHZ, SmV, 8 x 10cm display
CS1559A 10mHZ, 10mV,. 5" display £232.00 SlusiSvacpIDelay £399-50
*V151 15mHZ, 1mV, §" display £241.50 CS1577A 35mHZ. 2mV, 5” display £478.00
CSDIBIJO LJOmHZ 2mV, 5” display plus Sweep
ALL elay Line/New Model £569.00
OPTIONAL PROBES &oosu.s) HMm 512-8 50mHZ, SmV, 10 x 8cm display,
X1 £6-50, X10 £8-50, X100 £12:95, X|-X10 £10-95 ,Lsg;';‘v fg::;vz ImY (SmV). 5 display 2:691~gg
' SAFGAN DUAL TRACE IOMHZ-£194:35, |2MHZ- *V152 ISmHZ ImV 5" display €326 .60
HAMEG @ TRIO @ LEADER 20!’ 1SMHZ-f620. V302 30mHZ ImV 5 disnlay €447 .35
. ¢ V550 50mHZ ImV 10 x 8cm €799 28
@ SINCLAIR @ HITACHI PRICES INCLUDE FREE PROBE(S) Delay sweep + 3 channel display

(UK C-P £1.75) RF auio o and puision. Mams oporses | LOGIC PROBES/

G E N ERATORS :c.. [Scsmnlmem o | MONITORS

SWR/FS AND POWER METERS

modulation £68:00 Logic probes indicating high/low, etc, states that
LSGI6 100KHZ-100mHZ (300mHZ scopes ¢an miss. All circuit powered for all IC's.
on Marmonics) £63.25 LP3 50 mHZ logic probe £55. e
SGZO]O 250KHZ 100mHZ low cost LP1 10 mHZ logic probe £35.50
£46 95 LP2 1} mHZ logic probe £19.95 | Range in stock covering up to
ARFJOO I8HZ-200mHZ Low cost LM1 Logic monitor £33.00 150mHZ and up to |K watt power,
range £76 95 LDP 50 mHZ Logic probe with case  £51.00 | PL259 sockets. 250UHZ Grid Dip.
Also in stock range of Protoboard kits and | SWR® SWR/S 3-1SOmHZ £9-50
P U LSE breadboards, SWR50 SWR/Power meter
w1z ooz (uncion gg370 | PRO MULTIMETERS |3 Soiz 008wt ars os
TG0 SHz- oz A M1200 100K/Vo1 30 range pus 0/10/100 watts " Ce11 50
4001 0 SHZ' mH 5 AC/DC 15 £67.00 | 171 As 110 Twin meter plus F/S
TT100 (Function 10KHZ) £90.85 K1400 ZOK/Von 23 range large scale L’IB 95 £14-50
AU D' o . M1500 20KNVolt 42 range plus Plus large range of BNC/PLZS?!e(:
(All sine/square) AC/DC 10 amp £53.50 | leads / plugs / adap(ors / connectors
AG202A 20HZ-200KHZ £69.00 {UK ¢/p £1.20) alway: instock
LAG26 20HZ-200KHZ £73.60 K200 38 ra ga FET 10m ohm input 176 SWR Power FS 14-144mHZ,
TRIO @ LEADER @ AG203 I0HZ-ImHZ Sine/Square  £126.75 20Hz to 3 £€95.00 |5-50 w £16-60
SINCLAIR @ LEVELL LAGI20A I0HZ-1mHZ £146.00 (UK o/p £1-50) KDM6 Grld Dip 14-250mH7 £38-50

A range of LED and LCD Bench and Hand DMM's
L M lTI M ET E R battery operued with optional Mains Adaptors— U LTI M ET
some with optional Nicads. All supplied with

batteries and leads.

KAISE @ SINCLAIR @ LASCAR  IHAND HELD BENCH

@ THURLBY

(UK post etc 75p)

(UK post-etc 85p) PORTABLES

TM352 34 Digit LCD plus (UK c/p £1:00)
10ADC and Hfe checker £54-95 DM235 34 Digit LED 21 ranges,
TM354 3} digit LCD 2AAC/DC  £45.94 0-5% AC/DC 2A £60-38
} DM1350 3§ Digit LED 34 ranges,
ME502 34 Digit LED plus 43008 AC/DC 10A £83.38
10A DC and Hfe checker £ TMJSJ 3* Digit LCD AC/DC
LM2001 34 Digic LCD 2 amp 2a £96.60
AC/DC0:1% £51:70 ‘rnm 34 Digit LGD AC/DC
6200 3} Digit LCD 0-2A AC/DC, 1®ep E113.85
Auto range £45.95 LM100 34 Digit LCD AC/DC
2 amp £86-50
6220 As 6200 plus 10A AC/DC  £55:95
00 G E | DM4S0 4} Dlzn( LED 34 ranges,
ranz: hold (A (Sl Ui £69.95 AC/DC 10 amp £113-85 KRTI0! IK/Volt 10 range pocket £4-60
{DM series options: Carry case £8.86, ATMI/LTI IK/Volt 12 range pocket £5.98
6110 As 6100 ptus 10A AC/DC  £85.95 Nicads £8-63, Mains hdaptor £4.00.) N M55 2K /Voit 10 range pocket £6-50
- . ATI 2K/Volt 12 range pocket de luxe £7-75
GL35C 3} digit LCD 1A AC/DC with case NH56 20K/Voit 22 range pocket £11.95
£37.50 YN36OTR 20K/Volt 19 range pocket
plus hfe test £13.50

SOLDERLESS ATI020 20K Vot (9 range de fuxe "

FREQUENCY COUNTERS BREADBOARD | " 3¢k 3 rnse i

TR303TR 20KNVolt + 12ADC + HFEtest  £15.95
Portable and Bench LCD and LED AN D K|TS Ang g)g/'v?’ns%l range de luxe plus
EXP350 £3.45 and 5KV £21.95
Countgrs up to 600mHZ. Prices include EXp3s0 B85 1 ATI05 a0k o2 O s de luxe
batteries and leads. EXP650 £3.95 plus 10A DC €14-95
EXP600 £6.50 7080 20K /Volt 26 range large scale,
HAND HELD (uk post etc ss ) 10A DC plus 5KV AC/DC €26 95
post etc 85p KITS AT2050 SOK/Volt 18 range da luxe
PFM200 20HZ to 200mHZ 8 Digit LED £52.27 PB6 £€g~gg plus hfa test €28-50
MAX50 100HZ to 50mHZ 6 Digit LED £6100 :B}go 1 AB’\O '8}"""°" 21 range de Juxe 2095
MA X550 30KHZ to 550mHZ 6 Digit LED  £106-00 .
o> BIG (UK o/p — EXP's 30p. KITS 55P) 360TR 100K/Volt 23 range plus hfe

BENCH PORTABLES MINT DRILLS checker and AC/DC 10 amps £34-95

(UK c¢/p £1:00)
MA X100 8 Digit LED § HZ to 100mHZ £89-00

TF200 8 Digit LCD 10HZ to 200mHZ £166.75 AND KITS
7010A 9 Digit LED.10HZ to 600mHZ £169-00 9-12 Volt {” chucks) CHOOSE FROM
200SPC 6 Digit 100mHZ LED built into 0-002HZ mall Drill plus 3 collets €7-25

to 5-5mHZ pulse generator (4)7 00 Medium Drill plus 3 collets £10-50 »
TP600 600mHZ Presc:Ierfor TF200 Small Dril pilus|20 2tgols . “; :5 TH E U K S LARGEST
TF040 8 digit LCD 20 MHz £‘I26 50 :edlum Drill plus tools 9
ains Drill £13-95
CSC @ SINCLAIR @ SPC @ OPTO ELECTRONICS | Hin 3l oo 4% | SELECTION

Stockists of electronic equipment, speakers/kits, PA equipment plus huge %5

- t
of accessories @ UK carriage/packing as indicated @ Export — prices on reques /
@AIl prices correct at 1.381 E & OE @AIl prices include VAT, CAT‘RLM(/EO

Send ¢
AUDIO ELECTRONICS ¢:>= RWEER

etc. free Oon request.

301 EDGWARE ROAD, LONDON, W2 1BN, ENGLAND. TELEPHONE 01-724 3564
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New! Sinclair 2X8I
Personal Computer.
Kit: £49.% complete

Reach advanced
computer comprehension
in a few absorbing hours

-1980 saw a genuine breakthrough-the
Sinclair ZX80, world’s first complete
personal computer for under £100. At
£99.95, the ZX80 offered a specification
unchallenged at the price.

Over 50,000 were sold, and the
ZX80 won virtually universal praise from
computer professionals.

Now the Sinclair lead is increased:
for just £69.95, the new Sinclair ZX81
offers even more advanced computer
facilities at an even lower price. And
the ZX81 kit means an even bigger
saving. At £49.95it costs almost .:
40% less than the ZX80 kit!

Lower price: higher capabllity
With the ZX84, it’s just as simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more powerful
8KBASICROM -the‘trainedintelligence’
of the computer. This chip works in
decimals, handles logs and trig, allows
you to plot graphs, and builds up
animated displays.

And the ZX81 incorporates other
operation refinements - the facility to
load and save named programs on
cassette, for example, or to selecta
program off a cassette through the
keyboard.

Higher specification, lower price -
how’s it done?

Quite simply, by design. The ZX80
reduced the chipsinaworking computer
from 40 or so, to 21. The ZX81 reduces
the 21to 4!

The secret lies in a totally new
master chip. Designed by Sinclair and
custom-built in Britain, this unique chip
replaces 18 thips from the ZX80!

Proven micro-processor, new 8K BASIC

ROM, RAM-and unique new.master chip.
284

Kit or built
it’s up to you!

The picture shows dramatically how
easy the ZX81 kit is to build: just four
chips to assemble (plus, of course the
other discrete components)—a few
hours’ work with a fine-tipped soldering
iron. And you may already have a
suitable mains adaptor-600 mA at 9V
DC nominal unregulated (supplied with
built version).

Kitandbuilt versions come complete
with all leads to connect to your TV
(colour or black and white) and
cassette recorder.

1 FOR
| 12 LET
13 NEX
13 LET
IE LET
18 IF .
26 LET
B2 iF

WU,

New

Sinclair
teach-yoursel
BASIC
manual 3
Every ZX81 comes .

with a compre-
hensive, specially-
written manual-a
complete course
in BASIC program- *
ming, from first principles to complex
programs. You need no prior knowledge
—children from 12 upwards soon
become familiar with computer
operation.

Everyday Electronics, April 1981
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New, improved specification

® Z80A micro-processor-new faster
version of the famous Z80 chip, widely
recognised as the best ever made.

® Unigue ‘one-touch’

! . key word entry:

the ZX81

P climinatesa great

deal of tiresome

__ 7 typing. Key words
% (RUN, LIST, PRINT,

" etc.) have their own

” single-key entry.

@ Unique syntax-

7 checkandreport codes

~ identify programming

errors immediately.

® Full range of mathematical

” and scientific functions accurate
to eight decimat places.

Graph-drawing and animated-
isplay facilities.

® Multi-dimensional string and
numerical arrays.
® Up to 26 FOR/NEXT loops.

® Randomise function - useful forgames
as well as serious applications.

@ Cassette LOAD and SAVE with
named programs.

@ 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair printer
(not available yet-but coming soon!)

@® Advanced 4-chip design: micro-
processor, ROM, RAM, plus master chip
—unique, custom-built chip replacing

' 18 ZX80 chips.

Sinc—i=ir-
Z X8I

Sinclair Research Ltd,

6 Kings Parade, Cambridge, Cambs.,
CB21SN. Tel: 0276 66104.

Reg. no: 214 463000

ectronic Game Projects
&. Rayer 0408003790

2ctronic Projects in
e Home

ven Bishop 0408 00346 4

ojects in Radio and
ectronics

7 R.Sinclair 0408 003456

OFrS-DIrose
»n of constructional

he circuit works, how it
ip and troubleshooting
I'e are eight titles in the

actronic Projectsinthe Car
George 0408003863

>al Books
s, Kent TN15 8BR
£+ Syt The Catalogue
di'agrams supplied, ' that means
FATHR, Lw, MW, SW. FREE POSTAGE
Koy Sor vered ovmc). IN UK.
B
P-—2" X T4 x 44" approx. ATTRACTIVE
1d Packing. DISCOUNTS
»
GUARANTEED
SATISFACTION
KEEN PRICES
o
GOOD STOCKS
GOOD DELIVERY
Audio Technica ATIO stefeo we pay poslage

size 12” platter, J¢ Precision
). % Damped cueing lever,
% Cut out template supplied.

and Packing.

Access and
Barclay cards
WELCOME

(Dept. EE)

h-on-Sea, Essex, SS9 5TY.
iial orders welcome.

order only.

| energy absorbing PU foam.

Semi-Conductors e |.C.s « Opto-
devices « Rs and Cs ingreat variety
e Pots e Switches e Knobs
Accessories ¢ Tools ¢ Materials e

Connectors

ELECTRDVALUE LTYD., (Dept. EE4) 28 St. Judes Road, Englefield Green, Egham,
Surrey TW20 OHB. Telephone: (STD 0784) (London 87) 33603. Telex: 26
Northern (Personal Shoppers only) 680 Burnage Lane, Burnage, M/C, MI9 1NA 432 4945,

4475.
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HIGH POWER MODULE KITS

SPECIFICATIONS

Max. Dutputpower . .......«................ 125 watt RMS
Dperating voltage {OC) —or ... 50-80 Max.
(I 0 et R e S T R M .. 416 ohms

Frequency response Measured at 100 watts .. . .. 25H2-20Khz
Sensitivity for 100 watts .. ............ .. 400mV @ 47K
Typical TH.D. @50 watts 4 ohms foad ... ................ 0.1%

Dimensions .. ..................... 205 x 90 and 190 x 36mm.
The P.E. power amp kit is @ module for high power appiications=-disco
units, guitar amplifiers, public address systems and even high pawer
domestic systems. The unit is protected against short circuiting of the
load and is safe in an open circuit condition. A large safety margin
exists by use of generously rated components, result, a high powered
rugged unit. The PC Board is backprinted, etched and ready to drill for
ease of ion, and the aluminiug chassis is pref d and ready
to use. Supplied with all parts, circuit diagrams and instructions.
ACCESSORIES

Suitable LS coupfing electrolytic for 125W. model £1.00 pius 25p p&p.
Suitable LS coupling electrolytic for 200W. madel £1.25 plus 25p p&p.
Suitable Mains Powsr Supply Unit for 126W. model £7.50 plus

£3.18 p&p.

Suitable Twin Transformer. Power Supply for 200W. model £13.95
plus £4100 p&p.

125 WATT MOOEL

£10.50

pius f|.|5p&p‘| (Mustrated)
200 WATT MODEL

£14.95

plus £1.15 p&p -

gpEEl”
o

MULLARD LP1183
STEREO PREAMP

Original listed price over £5.00. Suitable for ceramic and auxihiary
Linputs_ when you purchase 2 power module kits.

iy
’fﬂ:_h

STEREO DISCO
PREAMPLIFIER

Matching other modules,
suitable for twin deck mixing
with P.F L. output and
Mic/Tape input. Ready built.
ready to play with circuit diagram and application
notes to suit our power module kits

plus £1.72 p&p

10+10 WATT
STEREO HI-FI
AMPLIFIER KIT

M " s @ Featuring latest SGS/ATES/TDA 2006
S 10 watt output |.C.'s with in-built thermal
and short circuit grotection.
f] 4 95 ® Mullard Stereo Preamplifer module

° ® Attractive ready made black vinyl finish cabinet
plus £2.90p&p @ Converts to a 20 Watt Disco amplifier
To complete you just supply connecting wire and soider. Features
include din input sockets for ceramic cartridge, microphone, tape-or
tuner. Qutputs—tape, speakers and headphanes. By the press of a
button it transforms into a 20 watt mono disc amplifier with twin deck

asa 1L |

mixing. The kit incorporates a Mullard LP1 183 pre-amp module, plus

power amplifier assembly kit and mains power supply. Also featured 4
PRACTICAL slider level controls, rotary bass and treble controls and 6 push button
ELECTRON'CS switches. Silver finish fascia panel with matching knobs and contrasting

CAR RADIO KIT

£1 0.50 [pzh.léﬂp&n

2 WAVE BAND MW LW
“Easy to build *5 push button tuning
“Modern styling design Al new unused components
°6 wett output *Ready sxchad & punched P.C.8.
“incorpocates suppression circuits “Now with tape input socket
All components and instructions to build the radio, you supply only the wire
and solder. Pre-set tuning with five push button options. black illuminated
tuning scale, matching control knobs, one combining on/oft volume and tone-
control, the other for manual tuning.
The P.E. Traveller has a 6 watts output, neg ground and an ntegrated circuit
output stage, a Mutlard IF modute LP1181 ceramic filter type. pre-aligned and
assembled and & Bird pre-aligned push button tuning unit. Fits easily in or
under dashboards,

ready made btack vinyl finish cabinet and ready made metal work. For
further information instructions are available price 50p. Free with kit.
Size 9 x 8% x 3%" spprox.

SPECIFICATIONS Suitable for 4 to 8 chms speakers.

Frequency response ~ 40Hz-20KHz; Input Sensitivity - P.U. 150mv
Aux. 200mV Mic. 1 5mV; Tone controls - Bass + 12db @ 60Hz;
Treble & 12db @ 10KHz; Distortion - 1% typically @ 4 watts; Mains
supply - 220-250 votts 50Hz.

30 + 30 WATT STEREO AMPLIFIER
BUILT AND TESTED

Viscount IV unit in teak simulate cabinet silver finished rotary contsols
and pushbuttons with matching fascia. red mains indicator and stereo
jack socket. Functions switch tor mic magnetic and crystal pickups. tape
and auxiliary. Rear panet features fuse holder. DIN speaker and input
socket 30 + 30 watts. RMS 60 + 60 wats peak for use with 4 to 8 ghm
speakers. Size 14%" x 10" approx.

reany 7o LAy £32.90
(=] C

BSR chassis record deck with manuat set dawn and retum,
complete with stereo ceramicicartridge.| £8.50 plus|£3.15 jp&p when
purchased with amplifier.| Available separatety £10.50 plus £3.15 p&p.

8” SPEAKER KIT.2 B8“approx. twin cone domestic use speakers
£4.75 per pair plus £1.70 p&p when purchased with amplitier.
Available separately £6.75 plus £1.70 p&p

STEREQ MAGNETIC PRE-AMP CONVERSION KIT

All components including P'C.B. to convert your ceramic input on

the 10+10 amp to magnetic. £2.00 when purchased with kit featured
abave. £4.00 separately inc. p&p.

Suitable stainless steel fully retractable locking aerial and

speaker {approx. 6" x 4") is £1 95 per pack,
. p&p £1.15

323 EDGWARE ROAD, LONDON W2 wai order 21A HIGHST. ACTONW3 6NG

ALL PRICES INCLUDE VAT AT 15%. All items subject to availability. Price correct at 5.2.81 and subj‘ecl to change without notice. For further information send for
instructions 20p plus stamped addressed envelope. Goods despatched to malnland and N. (reiand only. NOTE: Persons under 16 years not served without parent's
authorisation. Personal Shoppers EDGWARE ROAD LONDON W2 Tei. 01-723 8432 9.30am-5.30pm. Closed all day Thursday. ACTON: Mail Order only. No callers.

LED'S @ 9 &

§I §H’IE -125” & -2” ROUND
RED 8p Large, RED only 8p
YELLOW, GREEN or AMBER 11p Small, YELLOW or GREEN only 11p
-2” ONLY
mlE I” mlE 1"@ l"l "mgf“ll) N m““"C § WHITE illuminated red 8p
RED 8p

plus
£3.80 p&p

[ANNDIUNCING

DECIMAL POINT

;EECTANGULAR YELLOW or GREEN 11p
" R D 8
This 5 volume set contains over 500 pages. YELLOW or GREEN 11:
& Bound in stiff linen. Cover size 8%in x 5in. SEVEN SEGMENT DISPLAYS
L Clips for -125" or -2” 3 RED

Price £10.00 per set (we pay the postage).

Book 4. Meters/V oltage-dividers
Book 5. Transistor Project Circuitry

83p
GREEN £1-13

p
Sorry no clips for rectanguiar and trl-
State common anode or cathode

angular LED’s.

Book 1. Introducing Electronics
Book 2. Resistors/Capacitors
Book 3. Inductors/Diodes

All are top quality LED’s—compare price with any other Ad!
P. & P. 60p. Add VAT 15% (carriage free over £5).

ALARM EQUIPMENT

The manuals are unquestionaby the finest and most up-to-date available
and represent exceptional value.

This series has been written in a fascinating, absorbing and exciting
way, providing an approach to acquiring knowledge that is a very
enjoyable experience. Suitable for industrial trainees, City and Guilds
students, DIY enthusiasts and readers of electronic journals.

Each part e_xplains electronics in an easy-to-follow way, and contains CONTACTS SIRENS
numerous diagrams and half tone blocks with construction details and ::usn ;-wlre ;gp ;gv ;(?tary fg;g
i H i 5 H i H . ush 5-screw 4 v 2-tone .
circuit diagrams for mak‘mg the followmg transistor projects: Lamp Aluminium (patio) £1-58 Mains rotary £25-00
Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal Surface 83p
Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm, TS (B:%NTROL utu(:'rsI s
H H H H ) attery operate. alarm module, jLa

E!ec"omc Organ' Batt.ery E!lmlnator, Anemometer, s°f‘“d SW'FCh' Top quality metal, plastic coated  £6-09 standby current £5-50
Light and Water-operated Switches, Pressure-operated Switches, Light Malns/battery unit £29-60
meter, Radio Thermometer, Ice Alarm, PRESSURE MATS

223" x 63" £1-00 CABLE

29" x- 15" £1-50 | 4-core £7-88
Order now:

Selray Book Company
11, Aspep Copse,
Bromiey,

Kent. BR1 2NZ.

Add 15% VAT. Carriage add £2-50-Excess will be refunded. SAE for full list.
Trade enquiries welcome.

OUR 100% GUARANTEE

Should you decide to return the set after 10 days exam-

ination, your money will be refunded by retur

WE ARE WARRINGTON'S SUPPLIERS OF CB GEAR!

B e e e e

41 WINWICK STREET, WARRINGTON. Tel. 54174

288

A t losed: £
= oAl : SHOP HOURS 9.30 - 6PM (5pm Sat.)
Name:
s
§ Address: EEc g WEBB ELECTRONICS
|
wll
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ELECTRONIC IGNITION

SAVES PETROL

More and more new cars use electronic ignition to

give the best performance and economy. Bring YOUR

CAR up to top specification by fitting the latest TOTAL

ENERGY DISCHARGE electronic system.

TOTAL ENERGY DISCHARGE gives all the

advantages of the best capacitive discharge ignitions;

% Peak Performance—higher output voltage.

% Improved Economy—consistent high ignition performance.

% Better Starting—full spark power even with low battery.

Y Accurate Timing—prevents contact wear without ‘contactless’ errors.

% Smooth Performance—immune to contact bounce effects.

PLUS

SUPER HIGH POWER SPARK—34 times the energy of ordinary C.D.
systems.

OPTIMUM SPARK DURATION —to get the very best performance and
economy with today's lean carburettor settings.

DESIGNED IN RELIABILITY—with the ‘vltimate insurance’ of a change-
over switch to revert instantly to standard ignition.

TECHNICAL DETAILS

HIGH EFFICIENCY INVERTER. A high-power, high efficiency, regulated
inverter provides a 400-volt energy source—powerful enough to store
twice the energy of other designs and regulated to provide full output even
with the battery down to 4 volts.

SUPERB DISCHARGE CIRCUIT. A brand new techmque prevents energy
being reflected back to the storage capacitor, giving 3} times the spark
energy and 3 times the spark duration of ordmary C.D. systems, generat-
ing a2 spark powerful enough to cause rapid ignition of even the weakest
fuel mixtures without the ignition delay 2ssociated with lower power
‘long burn’ inductive systems. In addition this circuit maintains the correct
output polarity, thereby preventing unnecessary stress on the H.T. system.

SOPHISTICATED TRIGGER CIRCUIT. This circuit removes all unwanted
signals caused by contact volt drop, contact shuffle, contact bounce, and
external transients which, in many designs, can cause ummg errors or
damaglng un-timed sparks. Only at the correct.and precise contact open-
ing is a spark produced. Contact wear is almost eliminated by reducing
the contact breaker current to a low level—just sufficient to keep the
contacts clean.

IN MONEY-SAVING KIT FORM at £14.85

Inc. V.AT.

and P. & P.

All you need is a small soldering 1ron and a few basic tools —- everything else is
supplied with easy-to-follow instructions.

FITS ALL 6/12 volt NEGATIVE EARTH cars

ELECTRONIZE DESIGN
2 Hillside Road, Four Oaks
Sutton Coldfield, West Midlands, B74 4D @

Phone 021-308 5877

INTERESTED IN 150 sq. ins. single sided board. £2-20
150 s5q. ins. double slded board. £3-30
100 Miniature reed switches. £2-30

ELEGTRONIGS ?

TRY A ZEDPACK!
COMPONENTS AT A PRICE
EVERYONE CAN AFFORD These cost a fortunel Were made for
Z1 300 mixed } and } watt resistors £1-95 various mu.slc centres. Includes Indepen-
Z2 150 mlxediandlwlﬂvesluorlﬂ 59  dent and interdependent latching types

multl pole c/o etc. Can be modified.
Z3 300 mixed capacitors, mosttypes . Fol¢ Be repeated. 3 Banks for £1,

KNOBS for Switch Banks 10 for £1.
Chrome or spun alumlinium finish.

MINIATURE MAINS TRANSFORMERS
Top quallty. Split bobbin construction
will give 4-5V-0-4-5V at 250MA, 127 x 11"
x 1§”, all sorts of uses. ONLY £1

3 for £2-50.

PP3 Battery Connectors 10 for 50p
Miniature Press to Make Swltches "Red

100 Subminiature Reed Switches. £4-20
SMALL MAGNETS
With hole in
P/B SWITCH BANKS

6 for £1

Z4 100 mixed electroiytics £2:20
Z5 100 mixed polystyrene caps £2-20
Z6 300 mlxed pvlnted circulit
compon £1-95
ZT1 300 mlxed prm(ed circulit resutoé: 7
5

Z3 100 mixed miniature ceramic and
plate caps £1-21
Z10 25 assorted pots. £1- 50

Z11 25 assorted presets, skeleton etc. £1 knob. 3 tor 50p
Z12 20 assorted vdr's and thermlltoa m srbmlniatuve 's.P.C.0. Slide Switches.
B 6 for 5
Z13 1Ib mixed hardware. Nuts bolts Mlnlature D.P.C.O. Slide Switches.
self-tappers, sleeving, etc. £1-20 6 for 50p.
Z14 100 mixed, new and marked, full spec Standurd 2P, 3 Position Slide Switch.
transistors., Pack Includes:— BCil4 4 for 50p.
BF154, BF274, BC212L, BC238, BC184L 4 x HP11 Battery Holders (2 x 2 Flat type)
PBC108 and, or {ots of slmllar types with ieads. 2 for 50p.
£4-95 Assorted Fuse Holders Including 20mm,
P.C.. Panel and chassis types. Pack of 7
for 50p.
3-5mm Jack Sockets, switched. En-
closed type. P.C. or panel mountlng.
WIth nuts and washers. 4 for 50
9 Section, Chrome on Brass Teleuoplc
Acrial, #lllﬂl into any 3-5mm socket.
Approx 25" extended £1 each. 3 for £2-50.
50V. 1 ic S}UPI:REIS;S%RS t
2! a U " x {”. ideal for fluorescen
UNE MODULATf)aI;“Sa‘"c value. £1-20. Iighl!,suppresslon, car, and relays, Also for
Video in URF out. Calibrated to channel 36 STUDDEr networks. 50p each 3 for £1
(625 line UHF) housed in metal box 2{” ALTERNATOR RECTIFIERS
Make lovely 60 amp bridges. |deal for

27 x " with 97 coaxial lead, TV plug and
High Power Battery Chargers.

connectlon data. 2-50 ea. 3 for £6.
Aluminium finish slider knobs, standard Type 4AFl. Set of 4 (2 neg. case +
2 pos. case) £2.

Z15 100 mixed diodes including:—zener,
power, bridge, signal, germanjum,
silicon etc. Al full spec. £4-95

Z16 20 1N4148 £1

Z17 20 1N4003/10D2 £1

Z18 20 assorted zeners, 1 watt and dti):(:mva

-5

Z19 12 -125” TIL 209 RED. LED'S £1
220 10 Assorted switches, including push
button, slide, multipole, miniature etc.

ng. 10 for £1
2004 A Minjature level/batt. meters, as e !
fitted to many cassette recorders. 90p =
Deluxe FIBREGLASS printed circuit
etching kits,
Includes 100 sq ins. of copperclad F/G
board. 1Ib ferric chloride, (made for U.S.
army to MiL, SPEC.), t dalo efch resist pen,
abrasive cleaner, tweezers, etch resistdish
and jnstructions, OUR PRICE £5-95
1Ib of FeCl. £2-25.

To: *GEMINI ELECTRONIC COMPONENTS"” DEPT EE
"THE WAREHOUSE" SPEEDWELL ST. LONDON S.EB.
Please Quote ZED Code, Where shown. Send Cheque® or Postal Order. Plus 60p P&P.

*Schools etc. SEND OFFICIAL ORDER
ZED PACKS now available for Callers at 50 Deptford Broadway, London, S.E.8.

Special Purchase enables us to
offer Mullard C280 Polyester Capa-
citors (Liquorice Allsorts) at the
unbeatable price of £2 for 100 mixed.
£15 for 1000. These consist of factory
clearance lots i.e. spillages, floor
sweeplngs, cosmetlc rejects etc.
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We're
giving away |
this
soldering

iron
worth over

Choose any of 10 selected kits from
the Heathkit catalogue as your first order,
and we'll give you a superb soldering iron
worth over £10. Plus a 10% discount!

These kits have been specially
designed with first-time kit builders
in mind. So even if you've never built
an electronic kit before you won't
find it difficult. In fact, the simple to
follow step-by-step instructions
make it easy to build any Heathkit kit.

And with your special offer
discount you can afford to see just
how easy it is.

Full details of this FREE offer are
available in the Heathkit 48 page
cata ogue. So send the coupon for your
copy now.

000N Je08% AOP

N

i -
-

T): eth Electronics (UK) Limited. Dept. (EE4). Bristol RoaT
Gloucester, GL.2 6EE.
Please send me a copy of the Heathkit catalogue. I enclose 25p in
stamps.
Name e —— S _— == ——

Address —_— ]

—
NB: If you are already on the Heathkit mailing list you will B
automatically receive a copy of the latest Heathkit catalogue
without having to use this coupon.




You can
make ...

Dressmg table and stool

Fullinstructions for making this stunning bedroom
furniture, using the laminating or stacking
technigue. This dressing table and stool are by the
noted American designer/craftsman, Wendell
Castle, who often looks to natural forms for his
inspirations. Theexciting approach he adoptstohis
work is discussed in a special full-length feature.

Home-made biplane!

The incredible story of a 'PW’ reader who
constructeda full-size modelofaHawkerFurym his
backgarden.

Toy
vintage car

A lavish full-colour feature on a veteran sports car
that bears a marked resemblance to lan Fleming’s
Chitty Chitty Bang Bang. Actually this handsome
model is styled on the classic French roadster, the
Berliet.

Nest of tables

This prizewinning design is an unusual variation on
the traditional — no fewer than four small triangular
tables fitting snugly under a larger square one.

PRACTICAL

WOOD

WORKING

Aprilissue  OUT NOW  70p

# MUSICAL MICRO
% 24 TUNE DOOR B

BUILD THE WORLD FAMOUS

CHROMA-CHIME

Give your friends a warm welcome. Yes, think | m
how delighted and amazed they will be to hear the™
musical Chroma-Chime piay when they press your button!

The Chroma-Chime uses a microcomputer to play
24 well-known tunes. The kit is simplicity itself for
ease of construction. Absolutely everything needed
is supplied.

Plays 24 well-known tunes including:

Star Spangled Banner,

William Tell Overture,

Greenslesves, Rule Britannia,

Colonel Bogey, Oh come all ye faithful,
plus many other popular tunes.

% No previous microcomputer experience necessary
% All programming retained is on chip ROM

// AWK Fully guaranteed
»
g X ideal present any time
ALL CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE

o EASE ALLOW 7-2) DAYS FOR DELIVERY
_____________________
Please send me:

TO: CHROMATRONICS, RIVER WAY, HARLOW. ESSEX. Telephone (0279) 418611
NAME - - —

L1 L o S — — =S
| enclose chegque/PQ value €. S — _____ordebitmy
AcovuntngeLAvCARD T T T T T T T T T T T[T 1]
[
Signature S EEH_-'BI

CHROMATRONICS

ELECTRONIC
ENGINEER

Do something PRACTICAL about your future.

Firms all over Britain are crying out for qualified people. With
the right training, you could take your pick of these jobs.

Now, the British Institute of
Engineering Technology will train Courses in l
you in your spare time to be an | ¢ g g Elect. Technicians
Electrical .Englneef. C &G Elect. Installations
_ Yourisk nothing! We prom- | 1o10commg Technicians Exams
ise to get you through vour Television Servicing
chosen course—or.refund your Radio Maint. & Repairs (B!ET)
fee! Pract. Radio & Electronics

So, join the thousands who Plus over 60 ather
have built a new future through T
home study Engineering courses. . I

POST COUPON FOR FREE 44 PAGE GUIDE
BRITISH INSTITUTE OF

Accredited by CACC Member of ABCC
L B N A N B B N B B BN BB BN B B

[ ] ]

g ENGINEERING TECHNOLOGY

' Aldermaston Court, Dept. TEE 60 Reading RG7 4PF. I

I NAME (Block capitals please) I

J ACoResS |
_ POSTCODE

ILOther Subjects AGE '
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Fitzroy House, Market Place,

Swaffham. Norfolk, PE37 7QH.

PROJECT PACKS

Pools predictor (79053) An analogue computer that may win you a fortune

Talk Funny (80052) A ring modulator circuit that produces very strange results when fed with a human voice
Pest Pester (80130) An electronic insect repellant.

Steam train sound effects (80019) Simulates the sound of steam and whistle.

Electronic Nui e (80016) Makes an annoying noise, but only in the dark!

Cackling Egg timer (9985) An egg timer with a difference, it clucks like a hen.

Chorosynth (80080) A cheap mini synthesizer. Send for details.

Elektor Vocoder (80080) The first Vocoder designed to be built in kit form. 10 Channel modular construction.
Analogue Reverberation Unit (9973) Uses a SAD 1024 which can produce a delay up to 100mS.

Guitar Preamp (77020) With three tone controls.

Linear Thermometer (80127) Simple but effective meter reading thermometer using a diode as sensor.
Precision Power Unit (80514) Produces accurate reference voitages at presetable current limits up to 2 Amps.
Top-preamp (80031) Mini, all IC preamplifier for use with most power amplifiers.

Programmable Slide Fader (81002) Mixes audio signals on tape with operation of two slide projectors.
Stereo dynamic Preamp (80532) A fow noise high quality disc preamplifier.

STAMP (80543) Super tiny amplifier with up to 1 Watt output.

Transister ignition (80082) The most significant advantages of other systems combined in one.

Dipstick Probe (80102) Direct warning of high oil temperature. State long or short dipstick required.
Intelligent Wiper Delay (80086) Can be set to produce delayed wipes at any predetermined interval.

Fuel Economiser (81013) Audible guide to cheaper driving.

Disco Projects.

Minimixer (81068) 5 channel high quality stereo mixer.

Bath Thermometer (81047) LED display of your bath temperature.

Process Timer (81101) Versatile timer circuit.

Send for details
£6.85
P.O.A.

Our Project Packs include the electronic components, the PCB, sockets and solder together with assembly instructions. Cases, knobs etc can be supplied as

extra itemns if required. This is only part of our wide range of projects. See our catalogue for details of other projects

that we can supply. You can also ring our

number between 12.30 p.m. and 1.30 p.m. any weekday for a recorded announcement of any new items we have available.

Telephone: (0760) 21627 Telex: 817912

To order send cheque or pestal order + 40p P & P to DORAM ELECTRONICS LTD All prices include VAT

==

MIGHTY NINETY PACKS

SUPER VALUE PACKS ALL AT 9%p EACH
POSTAGE 15p PER PACK UP TO FOUR PACKS
FIVE OR MORE POST FREE
BUY SIX PACKS AND GET A SEVENTH PACK FREE!

MN23. 1ib asstd. screws, nuts, washers,
self-tappers etc.

MN24. 100 asstd. small springs.

MN25. 50 asstd, pop rivets.

MNZ2¢. 50 assted. insulated crimps.
MN27. 200 items, grommets, spacers,
cable markers, plastic screws, sleeving,
tie wraps etc.

MN28. 20 asstd. fuses. 11~ 20mm ete.
MN29. 75m equipment wire, asstd.
colours and sizes.

N30.3 x 2m length, 3 core, malns cable.
MN31. 12 asstd. trimmer capacitors, com-
pression fllm, Air-gspaced etc.

MN32, 15 30pf Beehive trimmers.

MN33. 20 coll formers, ceramic, plastic,
reed relay etc.

MNM, 25 min. glass reed switch.

MN3S. 10 asstd. switches, toggle, slide,
micro, etc.

MN38. 10 ex equipment panel lamps (no
rubbllh)

MN37. 10 asstd. audlo connectors. Din
phono etc.

MN3S. 1 PCB with triac control IC data inc.
MN3S. 1 osciliator PCB loads of com-
poncnn {no data).

MN48. 50 Polystyrene Capacitors.

MN42. 10 BC107 Transistors.

MN43. 10 BC108 Transistors.

MN44. 10 screw fix S.P. C.0. min, slide
switch,

MN4ES. S 1-35V. 1,000 mA/H. Mercury
batteries §in diameter x 4in high.

MNSS. 2 x CA 723 voltage rloumor

PLEASE QUOTE NO. OF PACKS WHEN ORDERING

CHORDGATE LTD.

75 FARINGDON ROAD, SWINDON, WILTS.
Tel. Swindon (0793) 33877. Retail shop at above address.

a de boer company
- Panel Meters, Bridge Rectifiers, Power Supply Units
Multimeters - Semi Conductors - Timers - Safebloc
Mini & Sub Mini 50 VOLT (Pri 220-240V)
Milti- Ref. Price Sec 0-19- 25.23 -40- 5(;V
nce
Vol ampe  No. £ PEP No. £ PRP
3.03 200 238 2.60 70 05 102 3.60 20
0.6.0.6 TATA 212 3.00 75 10 103 460 105
9.09 100 13 230 70 ;g 134 :g : ;2;8
09.09 330330 235 2.1 7 ) 5 .
08.9 08.9 500 500 207 %7: .72 a0 106 10.85 130 :"A"C' 300 {-watt Resistors pre-formed for
08-9 0-89 1A1A 208 3.85 .75 6.0 107 15.10 1.50 MN2. 2ooi AND }-walt Reslstors.
015,015 200200 236 2.15 70 B0 na 20.20 1.70 MN3. 100 1'& 2-walt Resistors.
0-20. 0-20 300300 214 2.75 .90 mnon 149 24.10 220 MN4. 50 Wirewound Resistors
20.12012.20  700(0C) 221 3.50 90 60 VOLT (Pri 220-240) :ms”}oo metal oxide Reslstors 1% 2%
0-15-20.0-15-20 1A 1A 206 4.80 1.05 Sec 0-24-30-40.48-60 MNGS. 12 asstd. potentiometers.
0-15-27,0-15.27 500 500 203 4.05 85 Ref. Price MNT. 25 asstd. .pkeleton pre-set Resistors.
0-16-27,0-15.27 1A 1A 204 6.10 1 05 No. £3 e P&P z:: ?gonntdd E(l:etroly'ucchpa::.ltonP"
05 124 Y an asst eramic Capacitors e,
;2 AND/OR 24 VOLT 10 126 5.60 y 05 dllc, tub and monofytic etc.
n 220-240 Volts 20 127 7.55 120 100 mixed capacitors. Polyester.
Price 30 1;5 "'10 180 Poly:lyrene Metnlllted Radlal and Axial
12v 2av Ref. P&P 40 123 12.38 1.50 "‘NII 20 asstd. Sllver Mica Capacitors,
0s 025 AR R 2.30 ;5 50 40 14.15 1 60 Mlﬂlz )a Tantalum Bead Capacltors (useful
10 0s 213 2.75 0 6.0 120 17.80 1 60 values)
2 ], 71 3.25 30 AUTO TRANSFORMERS ge'r‘l':s +20P°n:tde Transistors. BC, 2N
4 ? 18 408 .83 Input / Output Tapped 0-116-210-240V MNT4. 40 [N4148 Diodos.
[ 3 70 560 .95 VA Ref Price MN15. $ Light Sensitive Devices.
8 4 108 740 120 ‘ MN1$. 20 min. wire-ended Neons.
10 5 72 8.25 120 (Watts)  No. £ P&P MNI17. 2 12-volt Relays. Ex nearly new
12 6 116 885 1.20 20 113. 2.65 .90 equip.
16 8 17 10.85 130 75 64 4.10 .90 Morl“d 3 Ev‘lcnmndul'nted Reed Relays. 9-12v.
! ~poie a ~Pol|
20 10 115 1385 1.50 1150 & 5.60 1.05 MNIS. 2 24-volt Rolays. Ex nearly new
s I by L ‘;"‘,“"5/?‘"&’2“5;240V MNZ. 1 240110 12-volt, 100ma T
115. s 3 to 12-volt, -
60 30 226 3335 1.80 300 53 00 1.20 MNz0 0 12-vo! a Trans
30 VOLT (P 220-240V) 500 67 10.85 150 ’mm 1 240-t10 to 24-volt 100ma Trans-
.12.16-20-24- ormer,
Sec 0-12 0-2 30V- 1000 84 18.80 1.60 MN22, 8 ‘2" Led's with clips. 4 red, 2
Ref. Price Also 1500/2000/3000VA Tellontoleran
Amps  No. £ PP MAINS ISOLATING (Centre Tepped & ' .
4 ) )
?g Ugg g‘:g gg Pri 1207240V Sec 120/240v
20 3 5.60 1.05 A Ret. Price P&P
30 20 €30 120 (Watts)  No. £
20 7 680 120 60 149 S SORNIL0S
50 51 960 120 100 150 S0 0
60 117 110 120 200 151 10RO
80 88 14.38 150 250 152 13.30 1.50
100 89 16.60 150 350 153 1830 VO
. * 1000 156 37.10 3.20
Please add VAT at 15%
Barclaycard and Access facilities :: Wilham Street
available erne Bay. Kent
\ Trade and Education Welcome Herne Bay 64586 )
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KS233 “MICROPHONE OPERATED THREE CHAN-
NEL SOUND TO LIGHT". Complete with micr

LTD

ELECTRONIC KITS

KSM MINIATURE F.M. TRANSMITTER BB'IOBMHI
with

D

Q

KS450 “MOTOR CYCLE ANTI-THEFT
ALARM". Complete with inertla switch. Uses
3 x CMos I.C. and 2 transistors. Operates from

6v-15v D.C.

L 2
«”{r“e
o Ry
g UTEA
&
oa

K\ KS100 MINIATURE V.H. EiAMIE, M
A RECEIVER. Varicap tuned, B88-108 MHz
N3 earphone output 240mV, sensilivity 1uV, oper-
ates from9Vv D.C. (PP3) 2-5mA semlconductors
EET/E300 & BC205- £5-31 Inc VAT

300 Watts per channel, automatic treble-middle-bass

filters, Operates from 240V A.C. £14:34 inc VAT Licenceable In U.K,

KS240 3 CHANNEL SOUND TO
LIGHT. 1KW per channel, with bass.
middle & treble controls, Input range
6-70V p.p. wuhovl%\sltlvlty control

operates from 2
£|l 3 Inc VAT

KS260 CHASE LIGHT CONTROL UNIT. 3

x 1KW
outputs varlable speed -25-2-5 sec. operates from 240V

A.C. uses3 x I.C's &3 x triacs £11-22 inc VAT

D.C. (PP3), semlconductorl 2N708 & BC208-8. Not

HS262 10 CHANNEL CHASE LIGHT CONTROL
UNIT. 350W per channel variable speed, operates trom
240V A.C. uses 10 x triacs 10 x BC208-B,2 x I.C's

rom 9V
£7-31 Inc VAT

£18:63 inc VAT

1-82inc VAT

KS8490 “NICAD BATTERY CHARGER". Constant’
current In five ranges, 10-20-45-100-150mA. Max. charge
voltage 15V. Operates from 240V A.C.

£9-02 Inc VAT

KS470 SOUND OPERATED

SWITCH. Complete with dynamic
microphone, adjustable sgenslitivity,
relay- 1 pole change over contracts
rated at 5§ amp, operates from 9-12v
D.C. semiconductors 2 x BC208 &
1 x 1.C, 741, £11-22 Inc VAT

KS142 “10 LED V.U. INDICATOR". Sensltivity -3V
R.M.S. for first LED to 1-3V R,M.S, for last LED on lInear
scale, Operates from 5-12V D.C, Max. current 28mA,

£9-12 Inc VAT

Telephone: HASTINGS (0424) 436004

7 HUGHENDEN ROAD, HASTINGS, SUSSEX, TN34 3TG

catalogue.

Post & Packlno 50# per kil

New Range Of Kits i

Recelvers, Alarm Devices, Audio Amps. Osclllltors.
Pre-Amps, Digltal Aiarm Clocks etc. Plastic Cabinets
available tor most kits, Send S.A.E. tor complete

imers,

Trade Enquiries Welcomed.

TECHNICAL TRAINING
IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowledge that is so essential to your success;
knowledge that will enable you to take advantage of the many opportunitics
open to you. Study in your own home, in your own time and at your own
pace and if you are studying for an examination ICS guarantee coaching
until you are successful.

City and Guilds Certificates:

Telecommunications Technicians

Radio, TV, Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering, Installation

and Confracting

POST OR PHONE TODAY FOR FREE BOOKLET

To: International Correspondence

Il: Schools

&

= Dept 268F Intertext House, London
. SW38 4U1J or telephone 622 9911

[
1

Subject of INterest . . ...t iut ittt ittt te et
INRINE! uiiiiels o ole/ e o bls olel=olslslalo e la ol slelo s sl ble slo oo o o ols o5 sl0le 60B0a00a000aa

OHIO SCIENTIFIC COMPUTERS New
series 2 Challenger C1P Cheapo 4K ver-
sion £202. Ohio 8K version £259. Special
ofter: Superboard 3 with free power supply
and modulator kit and guard band kit
{gives 32 x 32 extended display, 1200 and
300 baud tape speeds, 50% higher com-
puting speed and 50 Hz conversion) £159
the lot. Guard band kit also sole separately
£10. 4K extra ram £16-95. Case £27. Cas-
sette recorder £17. Cegmon improved
monitor rom £29-50. Assembler/Editor £25,
Word processor £10, Display expansion
kit 30 lines x 54 characters for super-
board TWO £20.

PRINTERS supplied with free interface
and word processor for Superboard and
UK101. Seikogsha GP80 £225. Oki Microline
80 £329. Base 2 300MST £299.

*SINCLAIR PRODUCTS only are post
free. SC110 oscilloscope £139, adaptor £4,
rechargeable batteries £7:95, x1 probe
£8-05, x10 probe £8-86, carry case £8-80.
pfm200 £54-50, adaptor £4, case £1-73,
connector kit £11-27, PDM35 £32- 95, adap-
tor £4, case £1-73, dm235 £56-50, dm350
£78-50, dm450 £107-95, adaptor £4, case
£8-80, rechargeable batts £7-95. Micro-
vision TV £89. Adaptor £6-88.

MEMORIES 2114 450ns £2-15. 4116 200ns
£2-83. 4027 £1-30. All low current,

*BATTERY ELIMINATOR KITS 100ma
radio types with press studs 9v £1:79, 9 +
9v £2-50. Stabilized 8-way types 3/4}[6/7{-[
9/12/15/18v 100ma £3-12, 1Am

stabilized power kits 2-18v IDOmn £3-12,
1-30v 1A £8-50, 1-30V 2A £15-30. TTL and
computer supplies 5V stabllized 1{A £9,
3;: £12, 6A £20. 12v car convertor 6/74/9v
1A £1-62.

*T-DEC AND S-DEC BREADBOARDS
s-dec £3-79. t-dec £4-59. exp4b £2-64,
exp300 £6-61.

*BATTERY ELIMINATORS 3-way type
6/74/9v 300ma £3-50. 100ma radio types
with press studs 9v £4-95, 9 + 9v £6-25,
car converter 12v input output 4}/6/7§/9v
800ma £3-

*TV GAMES AY-3-8600 + kit £12-98,
AY-3-8550 + kit £9-26,

SWANLEY ELECTRONICS
Dept.EE, 32 Goldsel Rd., Swanley, Kent
Post 45p extra. Add VAT except on sec-
tions marked *, Lists 27p post free. Phone
Swaniey 64851. Officiai and overseas
orders welcome,

( MULTIBAND REGEIVER

WITH 27MHz

Frequency Range:
AIR 108-145 MHz
PB 145-176 MHz
WB 162-5 MHz
TVy 54-87 MHz
FM  88-108 MHz
CB 1-40 Channels

24”
others,

£21 .95 Inclusive

Outg_ut 280mW @ 6v D.C. @ 3” 8ohm Spk.
elescopic Ant @ ).F, 465KHz CB 10-7 MHz

re N.L.E

UNIT 3, 61 BROAD LANE, LONDON N.15 4D}
Day 01-808 0377; Eve 01-889 9736

D
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New from Casio, world leaders in creative technology
combined with high quality and reliability

You don’t have to be a highbrow to appreciate the beauty of this clock. Battery
powered, it is ideal for office, lounge, bedroom, caravan or boat.

MA-1 ONLY £9.95
ALARM
CLOCK

VP o

Large blue LCD display of full digita! time. Symphonic alarm or buzzer, with
snooze facility. Hourly time signal. Integral loudspeaker and amplifier with 3
position volume control. Built-in night time illumination. Alarm: “Symphonie
Nr. 40 G moll” (W. A. Mozart, K.550) for about 30 seconds, or buzzer for
60 seconds. Three AA size batteries last approx 15 months. Quartz accuracy.
Dims: 43 x 115 x 76mm (12 x 4% x 3 inches).

JOIN THE KEYBOARD REVOLUTION

By closely analysing the natural sound variations in the waves and pitches of
different instruments, Casio have been able to trace the characteristics peculiar to
each traditional instrument. Pitch, timbre and harmonics have been measured,
digitalised and stored in cleclronic chip memory for faithful and exciting repro-
duction of the clarity and beauty of the originals.

CASIOTONE 401

RRP £345 ONLY £295

Full polyphonic. 8-note playing of 14 imstruments and sounds over 4 octaves.
Rhythm accompaniment. 16 different rhythms with full-in auto-rhythm.

Casio Auto Chord. Allows one finger accompaniment. Just press one, two or
three keys and play major, minor and seventh chords, with bass accompaniment,
automatically. Combines with auto-rhythm for profess:onal sounds.

Vibrato, delayed vibrato, sustain and hold are incorporated in the at-a-glance,
simple to use operational panel. Pitch control makes group tuning easy.
Compact 4% x 31% x 12{ inches with integral amplifier and speaker. The light
weight (28- 2]b) allows playing anywhere there is an A.C. socket., Stand £39.

CASIOTONE 301

The same size and basic specification as the 401 above, the 301 does not have
Casio Auto Chord or built-in sustain and hold facilities. There are 8 rhythm
voices with a variation on each. Weight 27Ibs.

£245

CASIOTONE MT-30

RRP £115 ONLY £95

Full polyphonic playing of 22 instruments and sounds over 3 octaves. 4-position
sound memory lets you switch between pre-selected sounds withcut pause. Built-in
vibrato and sustain functions greatly enhance the overall musical effect.

Compact 2§ X 22% x 6% inches, with built-in amplifier and loudspeaker.
Battery/mains power source and light weight (61b) allows playing anywhere.

CASIOTONE 201 and M-10

Please telephone for availabililty.

201 Mains version of the MT-30. 29 instruments over 4 octaves. £245.
M-10 Four instruments over 2} octaves. Battery/mains. £69.

GASIO CALGULATORS

BQ-1100 Biolator calculator with calendar, two alarms, countdown alarm,
stopwatch, time memory, three date memories (£17-95) £14-95

MG-880 Digital space invader game and caiculator £10-95

SEND20p (postage) for our illustrated catalogue of Casio watches and calculators
and selected Seiko watches.

Price includes VAT and P&P. Send your
company order, cheque, P.O. or phone
:rour ACCESS or BARCLAYCARD number
0:
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KEEP A DATE WITH GASSIO

You always da ical with date memories and date/time alarms—

HERE IT IS!
UC-365 UNIVERSAL CALENDAR

- |
e O WG 8 e
| e e cneeaa

S

T

Clock, universal calendar, date memories, daily alarm, 2 daily or date/time alarms,
hourly chimes, stopwatch, countdown alarm, time memory, calculator.

Clock display: Hours, minutes, seconds, am/pm, or hours, minutes, full calendar.
Calendar: Pre-programmed from 1901 to 2099. Full month display.

D':()e memories: Any day or days pre-settable within 12 month period. (Birthdays
etc.

Alarms: Alarm 1—Daily alarm. Alarm 2 & 3—Daily alarms or time alarms on
pre-set dates. (Pre-programmed melodies or electronic buzzer).

Stopwatch: 1/10 second to 24 hours; net, lap and first and second place. Or
Time memory: 24 hour system. The time of any other zone can be stored.

Calculator: Optional musical keys, full memory and percentage.
Two silver oxide batteries last approx 1 year. RRP £22-95 £|9.95
1 X 43 x 2} inches. Leatherette wallet with window.

UC-360 Card sized version of above. 7/32 x 3% x 24" £19-95
UC-3000 Office desk version. Angled display. 13 x 4 x 63" £27-95

CASIO’S AMAZING NEW
FX-3500P

Programimable. Non-volatile memories and stores.
Statistical regression and integrals.

38 functional (non-volatile) steps. 2 programme
storage capability. Unconditional and conditional
jumps. 7 (non-volatile) memories; one independ-
ent, 6 constant memories. 18 pairs of parentheses,
nestable in 6 levels.

61 bulll-m functions, mcludmg Integrals (Slmp-
son’s rule). Linear regressmn, logarithmic
regression, exponential regression and power
regression.

Hyperbolics, sexagesimal and co-ordinates con-
versions. 10 digit mantissa or 102 exponent.
Two silver oxide batteries give approximately
1,000 hours continuous use with power-saving
automatic cut-off, with data and memory
protection.

Dims: 9/32 X 2f X 5% inches. Supplied with
leatherette wallet.

ALL THIS FOR ONLY £22.95
FX91890P. Hand held version without hyperbolics. 2 x AA batteries, ¥ X 3 x 5%.
£19-95
FX-2700P. As FX3500P but 8+2; without integrals, regression, 1 program £19-95
FX-8100 scientific with clock, calendar, alarm, chimes, stopwatch etc. £24-95

CASIO’S BEST SEI.I.ING WATGHES

M1200 W150B

LCD ANALOGUE/DIGITAL ALARM CHRONOGRAPH with countdown
alarm. AA-81 chrome, s/s bracelet £29-95. AA-81G Gold plated £49-95.
AA-82 All stainless steel £39-95.

12 MELODY ALARM CHRONOGRAPHS with countdown alarm. M-12
resin casefstrap £24-95. M-1200 all stainless steel £29-95.

100 METRE WATER RESISTANT Alarm chronographs with countdown
alarm. W-100. Resin case/strap £19-95. W-150C Stainless steel case/resin strap.
£25-95. W-150B Stainless steel case/bracelet £32-50.

NEW F-500 sports chronograph. Resin case/strap £9-95

Dept. E.E., FREEPOST, 164-167 East
Road, Cambridge CB1 1DB. Tel. 0223
312866.
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LASSIFIED

The prepaid rate for classified notes should always be sent
registered post. Advertisements,
together with remittance, shouid be
sent to the Classified Advertisement
Manager, Everyday Electronics,
Room 2337, {PC Magazines Limited,
King's Reach Tower, Stamford St.,
London SE1 9LS. (Telephone

01-2615942).

advertisementsis 24 pence per word
{(minimum 12 words), box number

60p extra. Semi-display setting
£6-16 per single column centimetre
{minimum 2-5cm). All cheques,
postal orders, etc., to be made pay-
able to Everyday Electronics and
crossed ''Lioyds Bank Ltd."” Treasury

When replying to Classified Advertise-
ments please ensure:

CARDBOARD COMPUTER: Learn Assembly
Language Programming and Computer
Architecture. £8-97 inc VAT. Also Solar
Cells, Science Kits, Energy Books, Stirling
Engines, Space Blankets etc. etc. Send 25p

SERVICE SHEETS from 50p and SAK.
Catalogue 25p and SAE. Hamilton Radio,
47 Bohemia Road, St, Leonards, Sussex.

for lists. Edencombe Ltd., Dept PM., 34
Nathans Road, North Wembley, Middlesex
HAO0 3RX.

Veteran & Vintage

{A) That you have clearly stated your require-
ments.

““SOUNDS VINTAGE"
The only magazine for all vintage sound
enthusiasts, packed with articles by top

(B) That you have enclosed the right remittance.

Books and Publications

. q g writers, coverin g, h -
82 Lhatk);:ou_rn?samedand address s wricten in LEARN = ELECTRONICS FAST. New, graphs, 78s, wirlelgssg;aer:c'sp:ios?s?y rgv'rzzz
SRS, B unique, brilliantly simple Tutronik system. etc. 4 3 ! ;

Selected by BBC TV. No soldering. 30-
kwikbuild electronics projects. Speedilearn
way to identify components, read -circuit
diagrams, break the colour code and con-
nect circuits that really work. Kit complete
with simple-to-follow instructions, circuit
plans, components in oompact storage
wallet. Only £12-95 plus 95p P&P UK
(P&P £2:75 elsewhere). Only from Dept.

Bi-monthly.
(airmail extra). Send 75p for sample copy.
28 Chestwood Close, Billericay, Essex

A | S f
(D) That your letter is correctly addressed to the nnual  subscription £6-60

advertiser.

This will assist advertisers in processing
and despatching orders with the mini-
mum of delay.

Situations Vacant

NORTH EAST LONDON

EE, TECHNOCENTRE LTD, 140 Norton POLYTECHNIC
Road, Stockbton-on-Tees 2BG.
. Faculty of Engineering—
- Barking Precinct, Longbridge Road,
Receivers and Components For Sale Dagenham, Essex
SCHOOL OF CHEMICAL &
NEW BACK ISSUES OF “EVERYDAY

GEARED MOTORS 1 R.P.M. to 120 R.P.M. ELECTRONICS”, Available 85p each Post SYSTEMS ENGINEERING
TRANSFORMERS, RELAYS, SOLENOIDS, Frge. phequ: olz un%rgiigg POTEitE‘x;:ngiiog
TIME SWITCHES, METERS. no in_ stock.
SERVICES, 190 Kings Road, Harrogate,
QUANT/YDISCOUNT Yorkshire. Tel: (0423) 55885.
Quolations and details:

Dept. S.T., 16 Vine Close, Ramsgate, Kent CT1178J
Phone: Thanet 52293 (0843)

Senior

Technician T5
Ref: 83/E/80

Required to control and supervise tech-
nicians working within the microprocessor
laboratory, under the supervision, of the
Principal * Technician. Other duties will
include planning and progression of tech-
nician work, maintenance of progress and
financial reports, and development, including
design assistance, of equipment within the
laboratory. Candidates should hold a full
technologicai certificate and/or HNC/HND
gualifications, and have had 5-10 years
experience in a technical environment.

The inclusive annual salary will be on a scale
from £7,233 to £7,695 according to age,
qualifications and experience.

For further details and application forms
please contact the Personnel Office (R),
North East London Polytechnic, Asta
House, 156/164 High Road, Chadwell
Heath, Romford, Essex, RM6 6LX. Tele-
phone 01-500 7722 Extn. 3121 or 3135,
quoting the above reference number.

Closing date for receipt of applications: 3rd
April, 1981.

FOR SALE—surplus components, to pay
for my future projects. Pots, semiconduc-
tors, switches, ex-equipment p.c.b.s packed
with i.c.s etc. £6-00 per bag of assorted
goodies, CANT, 83 Malone Road, Woodley,
Reading, Berks.

100 resistors 85p, 100 diodes £1-00, 100 tran-
sistors £5-00, 25 I.C.s £1-50, 50 C280 £1-00.
Lists 15p. Pre-war onward valves, wireless.
SAE SOLE ELECTRONICS, (EE), 37 Stan-
ley Street, Ormskirk, Lancs L39 2DH.

A SET OF BACK ISSUES of “Everyday
Electronics” from 1972. £45 including post-
age. Heathkit oscilloscope and manual,
£85. Delivery extra. Maldon (Essex) 740755.

P.C.Bs. PAXOLIN 113" x 8" 80p. 16" x 111" £1-40.
ILB WT ASSORTED PIECES 80p. D.S. 10" x 8}". 85p.
FIBREGLASS 12” x 8” £4:70.14” x 6” £1-50. D.S. 10}” x
77 £1-35. 8” x 7" £1-10. PANEL WITH 40 ASSORTED
74 SERIES |.Cs. £1-60. 20 WIRE ENDED NEONS £1-20.

EVERYDAY ELECTRONICS, 96 copies,
December 1971 to March 1981. £45-00. Phone
0734 760068 after 6 p.m.

M.C. METERS £3. LIST 20p. REFUNDABLE. POST 50p.
INSURANCE ADD 20p.

J. W, B. RADIO
2 BARNFIELD CRESCENT, SALE, CHESHIRE
M33 INL

Service Sheets

BELL’S TELEVISION SERVICE for service
sheets on Radio, TV etc. £1 plus SAR,
Colour TV Service Manuals on request.
SAE with enquiries to BTS, 180 King's
Rd, Harrogate, N. Yorkshire. Tel: 0423 §5888.

TURN YOUR SURPLUS capacitors, tran-
sistors etc., into cash. Contact Coles Harding
& Co., 103 South Brink, Wisbech, Cambs.
0945 4188. Immediate settlement.

Any single service sheet £1/L.S.A.E.
Thousands different Repair/Service
Manuals/Sheets in stock. Repair data
your named T.V. £6 (with circuits £8).
S.A.E. Newsletter, Price Lists. Quota-
tions.
AUSEE, 76 CHURCHES,
LARKHALL, LANARKSHIRE
(0698 883334).

Software

THIRTY ZX80 program listings only £4-95,
includes a multitude of games, home
finance, basic maths, chequebook and more
in our publication, ZX80 programs Part 1.
Also includes hints and tips, from Sussex
Software, Wallsend House, Pevensey Bay,
Sussex.

PLEASE MENTION
EVERYDAY ELECTRONICS
WHEN REPLYING TO
ADVERTISEMENTS
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Miscellaneous

PRINTED CIRCUITS. Make your own COMPANY ;g to g g:gg :;g 02 g
simply, cheaply and quickly! Golden PO Box 30. London E.4. 01 531 1568, 30 to 34 3.45 1.90 1-00
Fotoka Light Sensitive Lacquer—now ENAMELLEO COPPER WIRE ig to ig i;g % Ig { g

i SWG 1lb 8 4 2 to .
S Bmoseveid a0 vely | VN SacWi 8 to 29 27 150 080 060 44 to 46 5-90 3-50 2-40
Aerosol cans with full instructions. £2:25. Wtods 320 180 090 070 FREE WIRE TABLES WITH EACH ORDER
Developer 35p. Ferric Chloride 55p. Clear 432:02 i:;g g:tﬁ)g 12::)8 (1):52 INDUSTRIAL SUPPLIES
Acetate sheet for master 14p. Copper-clad ) ': P oD B 6 oo 102 Parrswood Road, Withington,
Fibre-glass Board approx. lmm thick £1-70 48to49  15-96 958 6-38 369 Manchester 20

sq:ft. Post/packing 75p. WHITE HOUSE
ELECTRONICS, PO Box 19, Castle Drive,
Penzance, Cornwall.

PROFESSIONAL []IGITAL STUPWATGH

% 1/100 sec quartz accuracy—lap & total
times

% BIG 1” Liquid Crystal Display

% Designed to fit snugly in the hand with
large practical timing buttons for
positive timing

* PLUS—clock/calendar—month; date;
day; hrs; mins; secs

% Approx 3" x 23" x 1"—ideal for all
critical timing requirements

% Consult the clock/calendar at any time
without disturbing the stopwatch timing

ONLY £1 5'95 VAT & post paid

H. M. WHEELER & CO.,
15 Hawthorn Cres., Bewdley, Worcs.

THE SCIENTIFIC WIRE

SILVER PLATEO COPPER WIRE
14 to 30 650 375 2-20 1-40

TINNEO COPPER WIRE
14 to 30 3-85 2-36 1-34 0-980

Prices Include P & P vat and Wine Data. Orders under £2
please add 20p. SAE for List, Dealer enquiries welcome,
Registered Office 22 Coningsby Gardens.

ENAMELLED COPPER WIRE
G I lb t1b i b

Prices include P & P in UK

ELECTRONIC KITS. Largest range of Kkits
in the UK. Everything from stroboscopic
lights to transmitters, at unbeatable prices
—send SAE for free catalogue to: EAST-
LING ELECTRONICS (Kits), 64B Hawthorn
Road, Winton, Bournemouth.

DIGITAL WATCH BATTERY |
REPLACEMENT KIT

These watches all require
battery (power cell) replace-
mene at regular intervals,
This kit provides the means.
We supply eyeglass, non-
magnetic tweezers, watch
screwdriver, case knife and
screwback case opener, Also
one doz. assort. push-pieces,
full instructions and bactery
identification chart. We then
supply replacement batteries
- “Z- —you fit them. Begin now.
Send £9 for complete kit
and get into a fast growing
business. Prompt despatch.

BOLSTER INSTRUMENT CO. (EE25)

MAKE YOUR OWN
FIBRE OPTIC LIGHT

Approx 7500 optical flbores mounted in a
sheath at the base. Only £10.20 each.

ART AND CRAFTS, Button Bridge
Lane, Kinlet, Bewdley, Worcs.

BALLARD’S OF TUNBRIDGE WELLS have
moved to 54 Grosvenor Road. No lists. SAE.
All enquiries phone T/Wells 31803.

LEARN

ELECTRONICS WITHOUT
SOLDER

Build electronic

circuits without soider l e
on a Roden S-Dec.

This has buitt-in

contacts and holes into

which you plug your components.
Suitable for all ages. Can be used
time after time. Ideal gift for
students or experimenters.

Full instructions and 2 circuit
diagrams with each S-Dec.

Send cheque or P.O. to:-

Roden Products, Dep EE %
High March, Daventry. £3 85 ’/ i

DY12 20E Il Percy Avenue, Ashford, Middx., TW 15 2PB Northants, NN11 4E. plus ‘40p . &p sach
Ambit .. Cover ii Gemini .. .. .. .. 289 Radio Component Specialists .. 296
Amtron .. . . .. 292 Global Specialities . .. 225 Radio TV Components .. .. 288
Audio Electronics .. 283 GMT Electronics .. o0 .. 286 Rapid Electronics .. ac .. 276
Greenweld .. .. 8o .. 286
Baydis. . = ac 2 oM Harverconshn B . 976 Science of Cambridge .. 284, 285
B.L.E.T. = .. .. .. 290 Selray Book 2
Heath-Kit .. ogg elray Book .. A oG ac 88
Bi-Pak . 218, 219, 220, 221, 222, 223 o . o
Home Radio 276 Spimin .. . .. .. 296
B.K. Electronics .. (2] - 287 a . . o Swanley Electronlcs . .. 292
B.N.R.E.S. .. .. .o2n
Boss Industrial Mouldmgs Ltd 262 I.L.P. Electronics 280, 281
Bull J. ee .o .. .. 259 Intertext (ICS) ce e 292 Teleman Products .. .. .. 224
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“SPECIAL PRICES'" POST £1.50
BAKER LOUDSPEAKERS

Model Ohms Size Power Type Our
Inch atte Price
Major 4,8,16 12 30 HI-FI  £2
Deluxe Mk Il 8 12 15 Hi-Fi  £14
Superh 8,16 12 30 Hi-FI  £20
Audltorlum 8,16 12 45 Hi-FI  £2¢0
Auditorium 8,16 15 60 HI-FI  £35
Group 45 4,816 12 45 PA £18
Group 75 4,8,168 12 75 PA £22
Group 100 8,16 12 100 PA £26
Group 100 8,16 15 ) 100 PA £29
Disco 100 8, 16 12 100 Disco £26
Disco 100 8, 16 15 100 Disco £29

4 CHANNEL MIXERS £8-00

Add musical highlights and sound effects to recordings.
WIit mix Microphone, records, tape and tuner with separate
controls Into single output. 9 volt battery operated with
switch{orfour channel mono ortwo channel stereo working.
DE-LUXE DISCO MIXER 240V. 4 Stereo Channels plus
Mlke, 2 Vu meters, Headph Monitor. £48. Post £1.

MIN| MODULELOUDSPEAKER KIT £10-95
EMI 15 x 8%In. 3-way Loudspeaker Baffle, 5in. Bass, Sin,
:ﬂlﬂdlo. 3In.l1'weeter: 3-way Crosto:/le:& Ready Cut Baffle,
o h | Y

pp 60 to
20,000 c.p.s, 12 watt RMS 8 ohms £18-85 per kit. Two kits
£20. Suitable Bookshelf Cabinet £9-50 each. Post £1-50
GARRARD 6-200 SINGLE PLAYER.DECK
Brushed Aluminlum Arm with stereo ceramic cartridge
;nd Di ;‘Slx;i%s. 3 A d! | and Auto Stop/
tart. Large Metal Turntable.
Cueing Device and Pause Control, £22. rost £2.

ISKRA SINGLE RECORD PLAYER £8
Fitted with auto stop, stereo cartridge. Baseplate,
Slze 11 x 8}in. Tumntable size 7in. diameter,
a.c. mains 240V 3 speed plays all size records. Post £1.

B.S.R. SINGLE PLAYER P170/2 £21-00
3-speeds 11in. aluminium turntable. *slim' arm, cueing
device, stereo ceramic cartridge, silver trim, bias compen-
sator, adjustable stylus pressure, plays all records, spring
suspension, 240V AC. Post £2.

‘| B.S.R. DE-LUXE AUTOCHANGER £20

with stereo cartridge, plays all slze records. Post £2
WOODEN PLINTHS CUT FOR B.S.R. £4
Size: 15 x 15 x 3in, Teak effact. Past £1.

BSR P200, Belt drive deck, snake arm, cueing device.
£28. Post £2,

METAL PLINTH CUT FOR GARRARD
Size: 18 x 14 x 3in. £5.08 Silver or Black finish. Post £2.

TINTED PLASTIC COVERS POST £1:50
Sizes: 1437 12§ x 3in, £4. 16 x 14 x 3}in. £6. 174 x 9§ x
3iin. £3. 18 x 13% x 3in. £6. 18 x 12§ x 3in, £6,

R.C.S. LOW VOLTAGE STABILISED
POWER PACK KITS £2-95 Post 45p
All parts and instructions with Zener diode printed ci rcult,
mains transformer 240V a.c. Output6 or 7§ or 9 or 12V d.c.
up to 100mA or less. Please state voltage required.

PP BATTERY ELIMINATOR BRITISH
Mains stabilized power-pack 9 volt 400mA max. with
overload cut out. Size 5 x 3% x 2}in, £4-50, Post 50p.

MAINS TRANSFORMERS POST 99P

250-0-250V 70mA 6-3V, 2A £4-50
250-0-250 80mA 6-3V, 3-5A, 6:3V 1A £5-00
350-0-350V 150mA 6-3V 5A, 5V 2A £10-50
350-0-350V 250mA 63V 5 amp, 5V 2A £12-50
300-0-300 120mA 2 x 6-3V 2A C.T.;6-3V2A £10-00
220V 45mA, 6-3V 2A £2-50
250V 60mA, 6-3V 2A £2-75
GENERAL PURPOSE LOW VOLTAGE
2A,3,4,5,6,8, 8,10, 12, 15, 18, 24 and 30V £6-00

1A, 6, 8, 10, 12,16, 18, 20, 24, 30, 36, 40, 48, 60  £8-00
2A. 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60  £9-50
3A, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £12-50
SA, 6, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60  £18-00
5, 8, 10, 16V A £2:50 12V 100mA £1-30 12V 300mA
£1-50. 12V 750mA £2-25. 40V 2A tapped 10V or 30V
£3-50, 10-0-10V 2A £3. 6V S00mA £2-00. 30V SA + 34V
2A CT £4, 2 x 18V 8A £11, 12-0-12V 2 amp £3-50.
25-0-25V 2A £4-50. 20-0-20V 1A £3-50. 30V 1}A £3-30.
20V 1A £3. 9V 3 amp £3-50. 60V, 40V, 20V 1A £4.
15/0/15V 2A £3-75. 32-0-32V 6} A £11. 9V 250m A £1-50.
30V 2A £3-50.

AUTO TRANSFORMERS 115V to 240V SO0W£12-00
CHARGER RECTIFIERS METERS
6-12v-3A £4-00 8-12v-1A 90p Samp £2
6-12v-4A £6-50 6-t2v-2A  £1-10

6-12v-6A £8-50 6-t2v-4A  £2-00

BLANK ALUMINIUM CHASSIS, 18 s.w.0. 2§in. sides;
6x 4in, £1-20;8x 6in. £1-50; 10 x 7in. £1-90; 14 x 9in. £2-50;
16 » 6in. £2-40; 12 x 3in, £9-50; 16 x 10in, £2-70; 12 x 8in.
£2:20, ANGLE BRACKET, 6 x § x %in. 28p.
ALUMINIUM PANELS, 18 s.w.g. 6 x 4in, 38p;: 8 x 6in,
80p; 10 x 7in. 80p; 12 x S5in. 83p; 12 x 8in. 90p; 16 x &in.
90p; 14 x Bin.1-20; 12 x 12in, £1-30 ;16 x 10in. £1-40.
ALUMINIUM BOXES, MANY OTHER SIZES IN

It's easy_
to complain
about
advertisements.

Every week, millions of
advertisements appear in the
press, on posters or in the
cinema.

Most of them comply with
the rules contained in the
British Code of Advertising
Practice and are legal, decent,
honest and truthful.

But if you find one that,
in your opinion, is wrong in
some way, please write to us
at the address below.

We'd like you to help
us keep advertising up to
standard.

The Advertising
Standards Authority.

AS.A.Ltd ,Brook House, Torrington Place, London WCIE 7HN.

MAINS INTERG BATTERIES
% " i £37.99

PER PAIR
+ VAT £5-70
+ P&P£1-95
The modern way of i 2-way cc ications
Just plug into power socket. Ready to use. Crystal
clear communications from room to room. Range
+-mile on the same mains phase. On/off switch.
Volume control, with ‘buzzer’ call and light indicator.
Useful as inter-office intercom. between office and
warehouse, in surgery and in homes.

Also F.M. 2 channel “touch’ model £55-95 per pair
+ VAT £8-40 + P&P £2-15.
NEW AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

\{i y @ £18.95

+ VAT £2-85
+ P&P £1:65

Latest tansistorised Telephone Amplifier, with
detached plug-in speaker. Placing the receiver on to

cradle activates a switch for immediate two-way
conversation without holding the handset. Many
people can listen at a time. Increase efficiency in
office, shop, workshop. Perfect for ‘“conference”
calls: leaves the user’s hands free to make notes,
consult files. No long waiting, saves time with long-
distance calls. On/off switch, volume control, Con-
;eal;sgti:olnggcording. model at £20-95 + VAT £3-15.

DOOR ENTRY SYSTEM

No house / business / surgery should be without a
DOOR ENTRY SYSTEM in this day and age. The
modern way to answer the door in safety to un-
wanted callers. Talk to the caller and admit him
only if satisfied by pressing a remote control button
which will open the door electronically. A boon for
the invalid, the aged, and busy housewife, Supplied
complete d.i.y. kit with one internal Telephone,
outside Speaker panel, electric door lock release (for
Yale type surface latch lock): mains power unit,
cable (4 pairs) 50ft and wiring diagram, Price
£59-95 4+ VAT £9-00 + P&P £2:25. Kit with two
phones £69-95 + VAT £10-50 + P&P £2-45.
10-day price refund guarantee on all items
Access and Barclaycard welcome.
WEST LONDON DIRECT SUPPLIES (EE3)

S 169 KENSINGTON HIGH STREET,
{ LONDON, W8 Tel: 01-937 5548 \

wire, etc., with
full instructions.

WIPER DELAY CONTROL

The Vari Wipe provides intermittent

operation of the windscreen wipers with

adjustable control to delay each wipe between 3 and 60 seconds.
Set the control to suit the conditions to clear light drizzle, fog,
snow, sleet or spray, Easily fitted to British, Continental &

Japanese cars with 12 volt self park wipers. Complete kit contains
all components, including timer chip, PCB, case, mounting panel,

VARI WIPE KIT £6.95 inc. P & P
ASSEMBLED £9.25 inc. P & P

oL send large s.a.e. for details -

FREEPOST Thornton Cleveleys, Blackpool FY5 2BR

ENGINEERING REFERENCE BOOKS
E. R. BOOKS, PO BOX 47, PAIGNTON, DEVON TQ3 1TE

ITT COMPONENTS GROUP M & OE DIVISION, DEPT 52732
BRIXHAM RD., PAIGNTON TQ4 7BE

TEXAS INSTRUMENTS

Cal s —aabto A

TEXAS INSTRUMENTS

STOCK 4 x 2 x 2in. £1-00; 3 x 2 x 1in, 80p; 6 x 4 x 2in.
6 x sin.. ax ain, 0: 10> SEMICONDUCTOR BOOKS

£1-30; 8 x 6 x 3in, £2-10; 9 x 4 x 4in, £2-30; 10 x 7 x 3in.

PLEASE MENTION
EVERYDAY ELECTRONICS
WHEN REPLYING TO ADVERTISEMENTS

CALCULA TO'R BOOKS

£2:50; 12 x 8 x 3in. £3-00;12 x § x 3in. £2:30. TTL Data Book £7-50 Calcs Ly £9-%0
Optoelectronics Data Book £4-50 Calculator Analysis Business &

HIGH VOLTAGE ELECTROLYTICS Opto Th'_‘l”y“"'““%e ion Book ::3 Finance £7-50
8450V 45p 8+8/450V  5p  S0+50/300V Sep Lt Math on Keys £4:00
16/350V 45p B8+18/450V  75p 32+ 32/500V £1-80 R oarOcesaors £11-50
32/500V  75p 20+20/450V  75p  100+100/275V €Sp L oniror Cireuits 23.50 RCA
50/500V  £1-20 32+32/350V  75p  150+200/275V 70p Interface Circuits Data Book £5-50  Audio Amplifier Manual
/800N L 28] 32,1321,32/ 205V [0 ZREST D Bipolar Microcomputer Data Book £4:50  C/Mos IC Technical Manual £4-50

t 0 Mini Cali Wel Voltage Regulator Data Book t:g gﬁ?ﬁ'%'&?;'%:ﬁ'égm:nua| 2:

Post 50p inimum. allers elcome. MOS Memory Data Book £ S QDL 0

Access-Barciay-Visa. Lists 20p. Closed Wed.

Microprocessors Memorles and

UNDERSTANDING SERIES Support Systems Databook £6-50
Microprocessors £4-00
i Digital Electronics £4-00 NATIONAL
Radlo components Solld State Electronics £4-00 Audio Handbook £4-50
e A Calculator Math £4-00 Fet Handbook £3-20
speclallsts Communications Systems £4-00 Linear Data Catalogue £7-30

337 WHITEHORSE ROAD ALL PRICES QUOTED INCLUDE POSTAGE/PACKING.

‘CROYDON, SURREY, U.K. Tel. 01-684 1665

" N b Beds, Bole Agents
Published approximately the third Friday of each inonth by IPC Magazines Lta., Kings Reach Tower, Stamford 8t., London SE1 9L8. Printed m England bv Index Printers Ltd., Dunstable, d
tor Aastrali» and New Zealand-—Gordon and Gotch (A/8ia) L’td. BonthKAfricl —Central News Agency Ltd. Subacriptlons: Inland £9.00, Overseas £10.00 per anpum payable to IPC Services, Oakfleld Hlouud hi :;rn‘
mount Road, Ruywards Heath, Bussex. Everyday Electronics is sold suhject to the following conditions namelv that it shall not, without the written consent o1 thePublishers first given, be Iem.'.' resol lé re o l::d
or otherwise disposed of by way of Trade at more than the recommended selliug price shown ou cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, or

out or otherwiss dianosed of in a mutilated condition or in any unauthorised cover by way of Trade, or affixed to or as part of any publication or advertising, literary or pictoriai matter whatsoever.




E.E. PROJECT KITS

Audio Effects Unit ZB122 Oct. 80 £12°25 Signal Level Indicator
Phone Call Charge Jogger ZB121 Oct. 80 £6-00 High Impedance Voltmeter
Darkroom Controller ZB123 Oct. 80 £17-25 Universal Oscillator
Bicycle Alarm ZB124 Oct. 80 £9-25 Chaser Light

Precision Parking Pad ZB73 Sept. 80 £3-50 Low Power Audio Amplifier
Lights Failure Monitor ZB77 Sept. 80 £8-75 Simple Transistor Tester
TTL Power Supply Unit ZB78 Sept. 80 £9-50 Varicap MW Radio
Duo-Deci Timer ZB75 Sept. 80 £8-50 Quiz Referee

*TTL Logic Probe ZB76 Sept. 80 £3-25 Touch-on Pilot Light
Bedside Radio ZB74 Sept. 80 £14-25 Trailer Flasher

Auto Lighting-Up Warning ZBM Aug. 80 £5-65 Swanee Whistler

Audio Millivoltmeter ZB70 Aug. 80 £17-75 Electronic Tuning Fork
Weather Centre (Electronics only) ZB72 Aug. 80 £47-50 Power Supply 9V
Brakesafe Monitor ZB68 Aug. 80 £7-50 Warbling Timer

Cricket Game ZB69 Aug. 80 £14-95 Water Level indicator
Zener Diode Tester ZB79 July 80 £5-00 Dolls House Lights Economiser
Signal Tracer ZB80 July 80 £5-00 Darkroom Timer

General Purpose Amplifier ZBs1 July 80 £6-00 Soldering Iron Bit Saver
Voltage Converter ZB82 July 80 £4-75 Voltage Splitter
Autowaa ZB83 July 80 £19-25 Conference Timer

A.F. Signal Generator ZB84 July 80 £20:00 Electronic Canary
Courtesy Light Delay ZB85 July 80 £5-25 Tremolo Unit

Auto Phase ZB86 July 80 £19-25 Meter Amplifier

Battery Voltage Monitor ZB64 May 80 £4-80 Quad Simulator

Lights Warning System ZB63 May 80 £3-60 Short Wave Converter
Autofade ZB66 May 80 £10-25 Electronic Dice

*Dual Line Game ZB65 May 80 £25-00 Intruder Alarm

Audio Tone Generator ZB67 May 80 £3-50 Shaver Inverter
*Pre-tuned 4-Station Radio ZB62 May 80 £14-00 Touch Bleeper

Gas Sentinel ZB61 April 80 £27-00 Choke Warning Device
Automatic Level Control ZB60 April 80 £8-00 Transistor Tester

Cycle Direction Flasher ZB59 April 80 £14-50 One Transistor Radlo MW/LW
Cable and Pipe Locator ZB54 March 80 £3-75 Time Delay Indicator
Stereo Headphone Amplifier ZB57 March 80 £15-25 Micro Chime

Doorbell Register ZB58 March 80 £3-60 Lights Reminder for Car
Five Range Current Limiter ZB53 March 80 £4-50 Headpheone Enhancer
Kitchen Timer ZB55 March 80 £12°75 Solid-State Roulette
Touch Switch ZB56 March 80 £9-00 I'm First

Micro Music Box ZB45 Feb. 80 £17-00 Continuity Tester
Simple Short Wave Receiver ZB44 Feb. 80 £18-00 f/uzz Box

Morse Practice Oscillator ZB43 Feb. 80 £6-00 ehicle Immobiliser
Slide/Tape Synchroniser ZB42 Feb. 80 £11-50 Audio Effects Oscillator
Spring-Line Reverb Unit ZB49 Jan. 80 £22-50 Tele-Tel

Mains on/off Timer ZB48 Jan. 80 £30-00 Radio MW/LW

Power Supply 3-9V ZB47 Jan, 80 £4-50 Sound to Light

Loft Alert ZB46 Jan. 80 £33-00 R.F. Signal Generator
Lightcall ZB103 Dec. 79 £6-25 Guitar Tone Booster
Burglar Alarm ZB51 Dec. 79 £5-00 A.F. Signal Generator
Baby Alarm ZB40 Nov. 79 £8-50 Quagmire

Opto Alarm zB#1 Nov. 79 £5-00 Tele-Bell

Radio Tuner MW/LW ZB108 Nov. 79 £14-75 Weird Sound Effects Generator
3-Function Generator ZB52 Nov. 79 £25-00 Catch-a-Light

One Armed Bandit ZB33 Oct. 79 £21-00 Chaser Light Display
Lights-on Reminder ZB34 Oct. 79 £4-60 Car System Alarm

* TEACH-IN 80 x

ZB36
ZB35
ZB37
ZB4
ZB3
zB2
zB1
ZB12
ZB10
ZB9
ZB8
zB7
ZB6
ZB5S
ZB11
ZB107
zB17
ZB13
ZB15
ZB14
zB19
ZB18
ZB21
ZB22
ZB25
ZB24
ZB23
ZB26
zB27
ZB28
ZB100
ZB104
ZB98
ZB96
ZB32
zB10
ZB95
ZB105
ZB115
ZB106
ZB110
ZB109
ZB94
ZB116
ZB112
ZB93
ZB117
zB119
ZB120
ZB118
ZB113
ZB102
ZB97
ZB92

Oct. 79
Oct. 79
Oct. 79
Sept. 79
Sept. 79
Sept. 79
Sept. 79
Aug. 79
Aug. 79
Aug. 79
Aug. 79
Aug. 79
Aug. 79
Aug. 79
July 79
July 79
July 79
July 79
July 79
July 79
June 79
June 79
June 79
June 79
May 79
May 79
May 79
April 79
Aprit 79
April 79
April 79
March 79
March 79
Feb. 79
Jan. 79
Jan. 79
Jan. 79
Jan. 79
Jan. 79
Dec. 78
Dec. 78
Nov. 78
Nov. 78
Oct. 78
Sept. 78
Sept. 78
Sept. 78
Aug. 78
July 78
June 78
March 78
March 78
Feb. 78
Feb. 78

£4:
£14-
£3-
£17-
£3-
£5.
£8-
£4-
£2-
£3-
£3-
£8-
£8-
£5-
£4-
£4-
£2-
£9-
£3.
£38-
£4-
£10-
£3-
£8-
£13-
£13-
£23-
£8-
£3-
£7-
£4
£7-
£4-
£12-
£4-

50

This popular monthly constructional series started in E.E. in 1979 and is a must for beginners to electronics. The sheer simplicity of the
whole project experiments lends itself to be made by any beginner young or old. Basic technical principles and symbols explained in
great detail. Start at the beginning with a hobby that could become a worthwhile career, our kit comes complete with all parts as specified

by E.E.

List A, B and C £22-50. Monthly reprints from October 1979 available at 40p each per month extra or £4-50 for whole series.

*All E.E. project kits supplied with cases except items marked *. AII' kits come complete with items as specified plus Texas i.c. sockets

where required, also veroboard connecting wire etc.
M you do not have the issue of E.E. which contains the project we can supply a reprint at 40p extra.
Personal callers please ring to check availability of kits.

All prices include post, packing and 15% V.A.T.

Minimum Mail Order £1-00

Shop Hours Mon-Friday 9-5.30 p.m. Sat. 9-4.30 p.m.

LATE EXTRA Telephone: 01-226 1489
MINI 1.C. RADIO OCTOBER '80 ZB126 £10-35
DUSK/DAWN RELAY OCTOBER '80 ZB125 £1-45 T P OW E L L
SOUND TO LIGHT ZB127 NOV. '80 £19-00 =
GUITAR PRACTICE AMPLIFIER ZB128 NOV. '80 £16-85 306 St. Pauls Road, Highbury Corner, London N.1.
REACTION TESTER ZB129 NOV. '80 £10-25 o
PRECISION TIMER ZB130 NOV. '80 £21-00 }g A
TRANSISTOR TESTER ZB131 NOV, '80 £8-00 ——
SOIL MOISTURE MONITOR ZB132 NOV. '80 £5-00 Visa/Access cards accepted
OTHER THAN STATED, PRICES ON APPLICATION. Minimum telephone Orders £5-00




Matke it for a Song!

The New Maplin in Matinée
Amazing Value LOQQ) Q) - 50550 rcabne i requred

Easy to build. Latest technology — means less
cost less components and 80% less
wiring Comparable with organs selling for up
to £1,000.00. Two 49-note manuals. 13-note
pedalboard. All organ voices on
drawbars. Preset voices: Banjo, Accordion,
Harpsichord, Piano, Percussion. Pianosustain
‘Sustain on both manuals, and pedalboard.
Electronic rotor, fast and slow. Vibrato
and Delayed vibrato. Reverb.
Manual and  Auto-Wah. Glide
(Hawaiian Guitar Sound). Single
finger chording plus memory. 30
Rhythms! 8-instrument voicing.
Major, Minor and Seventh chords.
Unique walking bass lines with each rhythm.
Unique countermelody line with each rhvthm.
Truly amazing value for money.

Full construction details in Electronics &
Music Maker magazine.

; i
. 2 Fatine
W WEENE R

The complete buyers’ guide to electronic
components. With over 300 pages, it's a
comprehensive guide to electronic

-'-_|.| components with thousands of

i} photographs and illustrations and page
\lll| after page of invaluable data. Get a copy
Ill| now — it's the one catalogue you can't

,___E_L'i'{i afford to be without.

'------------------I
l Post this coupon now for your copy of our 1981
catalogue price £1. B
l Please send me a copy of your 320 page catalogue. !
' enclose £1 (Plus 25p p&p). If | am not completely
satisfied I may return the catalogue to you and havemy i
' money refunded. If you live outside the UK send £1.68 ]
l or 12 International Reply Coupons.
l Ienclose £1.25. | ‘\
i
' Name E— l Maplin Electromic Supphes Ltd
l All mailto PO Box 3, Rayleigh, Essex 556 8LR
Address l Telephone Southend (0702) 554155 Sales (0702) 552911
ee/48 i Shops
l — 159161 King Street, Hammersmith, London W6 Telephone (01) 748 0926
l 284 London Road, Westcliff-on-Sea, Essex Telephone Southend (0702) 554000
L------------------

Both shops closed Mondays

Catalogue now on sale in all branches of WHSMITH & Price £1.00



