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IRF 
50p 

Australia 85c 
New Zealand 85c 
South Africa 80c 
Malaysia $2 25 

FEB 1979 

also: 
12 Volt Fluorescen 

Lamp zr 

Digital Au+ 
Amplification 



TTL * * 
7400 10p 74109 25p 
7401 100 74118 75p 
7402 10p 74120 0017 
7403 10p 74121 25p 
7404 12p 74122 35p 
7405 12p 74123 40p 

74125 35p 7406 25p 
74126 35p 7407 220 74128 60p 

7409 120- 74130 120p 

7410 120- 74131 90p 
7411 15, 74132 45p 

7412 75p 74135 90p 
7413 25p 74136 80p 
7414 45p 74137 

4138 1 Op 7416 
25p 74141 50P 

7420 7217 74142 18017 
74143 2700 7421 2Op 
74144 270 P 7422 15p 74145 55p 

7423 2017 74147 10017 
7425 2Op 74148 90p 
7427 22p 74150 65p 
7427 22p 74151 45p 
7428 25p 74153 45p 
7430 7217 74154 70p 
7432 20p 74155 45p 
7433 20p 74156 45p 

7438 20p 
74157 

4160 55p 
7440 12p 74161 55p 
7441 45p 74162 55p 
7442 40p 74163 55p 
7443 60p 74164 60P 
7444 60p 74165 60P 
7445 65p 74166 750 
7446 SOp 74167 10p 
7447 sop 74170 190017 

7448 74173 80p 
7450 12p 74174 60P 

_7453 12p 74176 50P 
7454 12p 74177 50p P 
7460 12p 74179 120P 
7470 25p 

74780 90P 
7472 20p 
7473 25p 74181 130p 

74182 50P 
7474 25p 74184 1200 
7475 25p 74185 10017 
7476 2517 74188 32917 
7480 4017 74190 7017 
7481 8517 74191 700 
7482 7517 74192 60p 
7433 7Sp 74193 60p 
7484 7017 74194 55p 
7485 60p 74195 50p 
7486 25p 74196 50P 
7489 130P 74197 50p 
7490 2517 74198 100p 
7491 40p 74199 10017 
7492 35p 74293 9017. 
7493 30p 7LSOO 18p 
7494 70p 74$112 80p 
7495 dSa 

LINEAR 
AY38500 450p NE556 90p 
CA3039 70p NE562B 400p 
CA3046 60P SAD1024 1500P 
CA3060 225p SL917B 65)p 
CA3065 200p SN76003N 150p 
CA3076 250p SN76013N 110p 
CA3080 75p SN76OI3ND 125p 
CÁ3084 250p SN76023N 11017 
CA3085 85p SN76023ND 125p 
CA3086 60p SN76033N 150P 
CA3088 190p SN76227N 160p 
CA3089 160p SN766228N 18017 
CA3090AQ 360p SN7666DN 75p 
CA3123E 1300 T.4Á300 100p 

CÁ3140 
loop 

6017 7ÁA550 13517 

LF356 80p TAA570 220p 
LF357 BOp 7ÁÁ661B 14017 

LM211H 25017 7ÁÁ7D0 35017 

LM300TR5 17017 TAA790 350p 
LM301AN 30p TAD100 150p 
LM304 200p 7ÁD110 130p 
LM307N 65p TBA120S 60p 
LM308T05 10017 7BÁ720? 85p 
LM308DIL 100p TBA480Q 200p 
LM309K 100 TBA520Q 200p 
LM310T05 150P TBA5300 200p 
LM317K 32517 TBA540 200p 
LM317K 325, TBA5500 250p 

LM339 60, TBA640CA12250p 
LM348N 90p 250p 
LM380 60, TBA700 180p 
LM381N 9017 TBA720Q 225p 
LM382 90P TBA7500 200p 
LM391 1p TBA800 80p 
LM555 25p TBA810 100p 
LM709C 40p TBA820 100p 
LM71OTO5 6917 76Á920Q 280p 
LM710DIL 65p 

TCA270S 220p LM723T05 4017 
LM723DIL 20p 

TCA4500A 450p LM741 120p 
TDA1008 300p LM741 20p P 

LM748 400 
TDA2002 300p LM7303N 100p 
TDA2020 300p 

LM3080 
loop 

75P TL084 120p 
LM3900 55p XR320 250p 
LM3909N 65P XR2206 450p 

XR2207 450p MC1310P 14017 
XR2208 600p MC7372P 15017 
XR2216 650p MC1314P 1900 
XR25fi7 25017 MC1315P 23017 
XR4136 15017 

MK50398 650p XR4202 150p 
MM5314 380P XR4212 150p 
MM5316 480p XR4739 150p 
NE529K 150p ZN414 100p 
NE555 25p 95H90 700p 

TRANSISTORS 
AA113 10p BC171 12p BDX42 50p BÚ208 220p 
AA217 30p BC172 12p BDY10 100p BY100 25p 
AC121 30p BC177 15p 0F115 20p BY126 15p 
AC126 20p BC178 15p 0F120 50p BY127 15P 
AC127 20p BC182 10p BF121 45p BY133 25p 
AC127/01 25p BC782L 12p BF123 45p BY164 50p 
AC128 20p BC183 10p BF125 45p BYX94 Sp 

BC183L 12p BF127 50p C1120 30, AC151 30p BC184 10p BF137 35p C1164 20p ÁC153 30p BC184L 12 BF154 18 AC153K 4017 P P E100 42p 
ACt54 30p 

BC186 20p 8F160 18p E300 4717 

ÁC787 2017 
BC204 7217 BF161 1817 E310 6017 

ÁC188 2017 
BC205 1217 BF173 2017 

E430 12017 AC188 20p 
BC207 1217 BFI78 25 

P 

ACY79 35p BC212L 1217 BF780 3017 
MJE340 45p 

ACY22 800- 
BC213 12p BF181 30p M08Á06 32p 

ACY40 5017 
BC213L 75p BF182 3017 MPSA56 32p 
BC214 15p BF183 25p 

ACY41 SOp BC214L 18p 6Hß4 2017 TIP29 35p 
ACY42 SOp BC237 10p BF186 25p 7I029Á 40p 
ÁD130 15017 gC2378 lOp BF794 1017 TIP29C 4017 
ÁD143 150P. BC268 1617 BF195 10p TIP30 35p 
ÁD749 800 BC294 30p BFI96 1017 7I030Á 4017 

AD161 30P BC300 25p BF197 10p TIP3OB 40p 
ÁD162 3017 BC301 25p BF198 25p TIP30C 45p 
AD161 /2MP BC303 300 BF199 25p TI031 4017 

70p BC307 15 
TIP31B 

45p 
P BF200 2017 

ÁF714 25p BC308 1517 BF224 20P TIP31C 55p 
ÁF176 25p BC318 120- 

BF225 
76p TIP32 40p 

AF118 80p BC323 30P BF244B 35p TIP33 60p 
AF178 95p BC328 18P 8F255 25p TIP34 70p 
ÁF139 35p BC337 2017 BF257 25p T1P35 200p 
AF239 45p BC338 18p BF258 25P 

TIP35C 225p 
70p AF279 50p BC348 20P BF259 25p TIP41B 75p ÁU710 7p BC461 35p BF271 25p 

MURATA ULTRASONIC 
TRANSDUCERS 40kHz 

Type MA40 LIS Transmit. Type MA40 LIR 
Receive. £2.00 each, £3.50 pair. Data 10p. 

ROTARY SWITCHES BY LORLIN 
1 POLE 12 WAY. 2 POLE 6 WAY. 3 POLE 
4 WAY. 4 POLE 3 WAY. All at 40 p Each. 

OPTO ELECTRONIC 
CORNER 

SPECIAL SCOOP OFFER 
0125 or 0-2 inch RED LEDS 
1517 each. 10 for £100, 700 for 
£750, 1000 for £6000. 
DL747 Seven Segment Common 
Anode Displays: Character 
Height 0.6" £2.00 each. 
FND500 Seven Segment 
Common Cathode Displays. 

£1-30 
Character 

ach. 4 for £5 00. 
2N5777ach. 
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60p each. 
0,125 or 0-2" Yellow and 
Green LEDS 15p each. 10 for 
£1.40. 100 for 2.£12.00. HP5082- 
7730 160p. HP5082-7750 160p. 
ORP12 Japanese 75p each. 
Mulland £1.25 each. 

TIP41C 80P BA114 12p BC516 35p BF274 30p 7I042Á SOP BÁ721 1217 BC517 35p BF324 30p 7/17428 5517 

BÁ157 15p BC547B 130- BF337 35p TIP42C 90p 
TIP2955 70 

BAX13 75p BC548C 14p 
BF451 25p TIP3055 50p 

BAX16 5 BC549B 13p 
BF3647 25P TIS90 25p P P BF394 35 

6870527 35p BC557 13p 
BF458 5017 

NI914 
250 
5p 

BB110 35 BC557B 15p BF594 50p N3754 20p 
BC107 10p BCY34 80P BF597 - 50p ,4007 Op 
BC108 10p BCY38 100p BF597 30p N4002 Sp 
BC108C 15p BCY42 25p BFR80 30p N4003 5p 
BC109 10p BCY43 ,250 N4004 Sp 
BC109C 15p BCY58 1817 

BFW58 20p N4005 517 

BC113 12p BCY59 25p 
BFW60 2517 N4006 617 

BC114 1517 BCY70 1817 
BFW88 30p N4007 7p 

BC115 1517 BCY71 20p 
8FW69 3017 ,4148 4 

BC116 15p BCY72 15p BFW91 3017 
2N456A 90p 

BC117 18p BD115 45p 
BF X29 25p 2N929 20p 

BC118 12p BD121 85p BFX34 25p 2N930 20p 
BC119 25p BD131 35p BFX3S 25p 2N1302 25p 
BC125 16p BD132 35p BFX44 35p 2N1303 30p 
BC125B 20p BD133 45p BFX48 45p 2N1305 30p 
BC126 20p BD135 35p BFX81 100p 2N1306 38 BFX85 30p 

DECODER BOARD 
CONTAINING 

18 x 741562 x 741552, 7409 
1 x 74180 1 x 741501 x TIP32 

EDGE CONNECTORS 
Few only left of this 
unrepeatable bargain £3.50 each 

XTAL MIC Inserts 75p each. 
5" Scopetubes SE5J (for 
callers only) £1500 each. 
Bias Rejector coils 50- 100KHZ 
6517 each 

1MHz Crystals £3.00 
Push to Make Switches 
20p each. 
Chokes 10uH 35p each 

100uH 65p each 
Futaba 5LT-02 Non- Multiplexed 
4 Digit Phosphor Diode Display 
With A.M. /P.M. /Colon £5.00 ELEC CAPACITORS 

0.47/25 7p 47/10 Bp 
1/16 7p 47/16 8p 
1/25 717 47125 817 

. 1/50 7p 47/35 8p 
2,2/25 7p 47150 9p 
2-2/35 7p 100/10 8p 
33/25 7p 100/76 Op 
47/10 7p 100/25 8p 
47116 717 100/50 
4-7/25 7p 120/10 1617 

4-7/50 717 220/16 1217 

6-8/25 7p 220/25 14p 
10 /10 717 220/50 22p 
10/16 7p 330/25 2 2p 
10/25 7p 330/35 1817 
10/50 7p 330/50 2017 

22/6V3 7p 470/10 1417 

22110 717 470,125 1917 
22116 717 470/35 2017 
22/25 7p 4000/1 24p 
22/35 717 1000116 2717 
22150 8p 1000/25 30p 
3316V3 717 1000/35 35p 
33/25 Op 1000/40 50p 
33/25 8p 1200/63 

817 1200163 6017 

33/50 9p 2200/10 30p 

0C134 15p BD136 35p 2N1308 50p 
BC136 16p BD137 40p BFX87 25p 2N1711 22p 
BC137 160 BD139 40p BFX88 25p 2N2219A 25p 
BC738 30p BD740 40p BFY10 30p 2N2483 30p 
BC140 30p BD144 160p BFY18 100p 2,2906 16p 
BC141 30p BD161- 100p BFY19 1000 2,2907 20p 
8C142 3017 BD182" 10017 BFY50 2017 2N3053 2017 
BC143 30p BD188 130P BFY51 20p 2N3054 50p 
BC147 100 BD207 70p BFY52 20P 2N3055 60p 
BC148 10p BD220 65p BFY53 25p 2N3702 lip 
BC148C 14p BD222 65p BFY90 125p 2N3703 1217 
BC149 10p BD233 50p BR101 35P 2N3704 12p 
BC153 16p BD238 50p BRY3O 35P 2N3705 12p 
BC154 1617 BD252 5517 BRY56 3517 2,3706 12 p 
BC157 1017 BD263 6517 BSX20 2017 2,3708 1217 
BC158 10p BD607 80p BSY40 25p 2N3715 300p 
BC159 1017 SD608 8017 BSY95 2017 2,3019 25p 
BC167A 12p BD609 80p BT100A 80p 2N3866 95p 
0C16ß 9417 BD610 BOp BÚ105 200p 2N3904 1517 
BCI69 15p BDX32 200p BÚ133 180p 2N6027 50p 

2SD234 50p SPECIAL QUANTITY PRICES 2N5777 8017 

7496 45p 
7497 1200 

74104 4017 

74105 40p 
74107 25p 
74108 100p 

7805 100p 

7812 í00p 
7815 100p 

7818 100p 

7824 10017 

PRE SET POTS 
100mw Horiz/ 
Vertical 50R -IM 
Ohm Op Each 

MICRO BLOCK 

Static RAM (1024ec 1 

BIT) £2.20 each 
4 for £8.40 
S for £1600 *. 
2102 450 Nano -Sec 
Static RAM (1024 z 1 

BIT) £1.00 each ..l ñ 
2112 450 Nano -Sec 
Static RAM (256 z 4 

BIT) £2.50 each 1. 
2513 Character 
Generator. Upper 
Case £700 each * 
2513 Character 
Generator lower 
Base £700 each 

MM5204 E. Rom 
£8.00 each .*. 

8212 S Bit in /out 
Port £3.00 each * 
8080 AN MPU (CPU) 

£1200 each 

8831 TrlState Line 
Driver £2.00 each 

8833 Tri State Trans 
Transceiver 

£2.00 each 

8835 Tri State 
Transceiver 

£2.00 each 

AY5 -1073 U /ART 
£6-00 

MULLARD POT. 
CORES 
LA3 100- 500KHZ 
75p LA4 10-30KHZ 
10017 
LA5 30- 100KHZ 
t00p 
LA7 <10KHZ 
100p 
LA13 200p 

POWER SUPPLY 
CAPACITORS 
2200/16 3517 4700/63 12017 

2200/63 80p 4700/70 135p 
2200/100 150p 10000 /10 10017 

3300/30 50p 10000/25 150P 
3300/63 90p 15000/15 15017 

4700/25 SOp 22000/25 200p 
4700/40 6517 

ENQUIRIES FOR ANY OTHER 
TYPES 

* * 
IN4148 
DIODES BY ITT/ 
TEXAS 
100 for £1.50. 
Please note, these 
are full spec de- 
vices. 

POTENTIOMETERS 
1K LIN 5K LOG 
5K LIN 10K LOG 
10K LIN 25K LOG 
25K LIN 50K LOG 
50K LIN 100K LOG 
100K LIN 250K LOG 
250K LIN 500K LOG 
500K LIN 1M LOG 
1M LIN 2M LOG 
2M LIN All at 30p Each 

LIMITED 
OFFER'S 
BC237 100/ £5.00 
BF257100/£1200 8ZY88 

ZENER DIODES 

OV7-33V OV7 -33V 7017 each CMOS 
4000 12p 4047 80p 
4001 12p 4048 50p 
4002 12p 4049 2517 

4006 8017 4050 25p 
4007 14p 4054 100p 
4009 30p 4055 130p 
4011 12p 4056 120p 
4012 1217 4060 10017 

4013 30p 4066 35p 
4015 50p 4069 12p 
4016- 30p 4070 12p 
4017 500 4071 12p 
4018 55p 4072 12p 
4019 40P 4081 12p 
4020 50p 4082 12p 
4022 SOp 4093 TOp 
4023 12p 4510 60p 
4024 40p 4511 70p 
4025 12p 4516 65P 
4026 80p 4518 65p 
4027 30p 4520 65p 
4028 45p 4528 80p 
4029 50p 4583 70p 
4030 30p 
4032 BOp 
4033 10617 * * 
4040 6017 * 
4043 6017 

4046 9017 * * 
FX1593 

FERRITE RINGS 
O/D 12mm, I/D 6mar 

10 for 70p 

BC147 
BC148 
BC749 
BC157 100 
BC158 Assor- 
BC159 fed 
BF194 £6.5017 
BF195 
BF196 
BF187 

Texas TIS O8Á 
V.H.F. 

F.E.T. 10 for £2.30 
100 for £2000 

555 TIMER 
10 for £2.50 

741 O.P. Amp * 
10 for £2.00 

BRIDGE 
RECTIFIERS 
1 AMP 50V 30p 
1 AMP 100V 30p 
1 AMP 200V 35p 
1 AMP 400V 35p 
1 AMP 600V 40p 
1 AMP 1000V 55p 
2 AMP 50V 40p 
2 AMP 100V 50p 
2 AMP 200V 55p 

POLY CAPS 
1000 PF 5p 0.1 uF Bp 
2200 517 0-22 uF 717 

3300 5p 0.33 uF 9p 
4700 5p 0.47 uF 12p 
6800 Sp 1.0 uF 20p 
0.01 uF 5p 2.2 uF 25p 
0022 OF 5p 4-7 uF 35p 
0033 uF Sp 6.8 uF 40p 
0.047 uF 5p 10 OF 60p 

TANT. BEADS 
0-1/35V 14p 3-3/16V 1417 

0-15/35V 14p 4.7/16V 1417 

0-22/35V 14p 4-7/25V 14p 
0.33/35V 14p 4.7/35V 14p 

0.47/35V 14p 6.8/35V 14p 
14p 62816V3 1417 

0.68/35V 1417 1-0/35V 1417 

í 00170V 7417 22/15V 21p 
1-00/35V 14p 33/16 25p 
1.5/35V 14p 47/3V 20p 
2 -2/25V 14p 47/16V 25p 
2.2/35V 14p 100/3V 25p 

GANGED POTS 
5K +5K LIN or LOG 
10K +10K LIN or LOG 
25K +25K LIN or LOG 
50K +50K LIN or LOG 
100K +100K LIN or LOG 
250K +250K LIN or LOG 
500K +500K LIN or LOG 
1M+1M LIN or LOG 
2M.4-2M LIN or LOG 
All at 80p Each. 

NIXIE TUBES 
5853S 75p 
B5092. 125p 
CD43 125p 
CV4523 100p 
GN4A 125p 
GN9A 1250 
VX9181 70p 
XC25 5017 
XE3P 70p 
XFW47 50p 
XFW50 50p 
XNP72 12517 
XNP28 125p 

MULLARD 
MODULES 

LP1153 40017 
LP1165 400p 
LP1166 400p 
LP7168 400p 

LPII73 40017 
LP1IOI 400p 
LP1400 40017 
EP9000 28017 
EP9001 280P` 
EP9002 280p 
ELC1043105 450p 

R.C.A. TRIACS 
400V 8 AMP 

£1-20 
490V 15 AMP 

£1 50 

DIL SOCKETS 
8 PIN 13p 

14 PIN 1417 
10 PIN 1517 

POWELL 
306 ST PAULS ROAD HIGHBURY CORNER 
LONDON N1 01 -226 1489 SHOP HOURS 

MON - FRI 9 - 5.30 per 

High quality 
Min Trimmer Caps 
Min - 
2.50F -6pF All 
3.5pF -13pF one 
7.0pF -35pF price 

- * 
FERRITE BEADS 
OMM long OD 
3MM ID 1MM 
3p each 100 for 
£200 

* SPECIAL OFFER * 
20000F 35v 40p 100/£30 

TOGGLE SWITCHES 
SUB MIN 

Single Pole C.O. BSp 
Single Pole C.O. Biased BSp 

BARCLAYCARD Access 
master charge 

SAT 9 - 4.30pm 

Alb. NEAR HIGHBURY 

ISLINGTON 
STATION 

REED INSERTS One Price 
50MM Long 10 for 
50MM Long - £1OOp 

RESISTORS 113RDW 
100 of 1 type £1OOp E12 only ALL PRICES INCLUDE POST AND VAT 
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QUE IES 
While we will always try to assist readers 
in difficulties with a Practical Wireless 
project, we cannot offer advice on 
modifications to our designs, nor on corn- 
mercial radio, TV or electronic equipment. 
Please address your letters to the Editor, 
Practical Wireless, at the above address, 
giving a clear description of the problem 
and enclosing a stamped self-addressed 
envelope. Only one project per letter please. 

Components are usually available from 
advertisers. A source will be suggested for 
difficult items. 

SUBSCHiPTiONS 
Subscriptions are available to both home 
and overseas addresses at £10.60 per 
annum, from "[Practical Wireless" Sr. b- 
scription Department, Oakfieki House, 
Perrymount Road, Haywards Heath, 
WeCt SUGS8N RE-016 H, 

r.71. ACK ikKairdSE S ANIF ERS 
Limited stocks of some recent issues of PW 
are available at 75p each, including post 
and packing to addresses at home and 
overseas. 

Binders are available (Price £2.85 to UK 
addresses or £3.45 overseas, including 
post and packing) each accommodating 
one volume of PW. Please state year and 
volume number for which the binder is 
required. 

Send your orders to Post Sales Depart- 
ment, OPC Magazines Ltd., Lavingten 
House, 25 Lcingt©n Street, London 
SEl OPE. 

All prices include VAT where appropriate. 
Please make cheques, postal orders, etc., 
payable to IPC Magazines Limited. 

ie 

COPYRIGH7 
© IPC Magazines Limited 1979. Copyright 
in all drawings, photographs and articles 
published in Practical Wireless is fully 
protected and reproduction or imitation in 
whole or in part is expressly forbidden. 

All reasonable precautions are taken by 
Practical Wireless to ensure that the advice 
and data given to readers are reliable. We 
cannot however guarantee it and we can- 
not accept legal responsibility for it. Prices 
are those current as we go to press. 

DI NEWS o VI EWS 
20 Editorial 

Our Role 

20 PW Personality 
Alan Martin 

2f fetRts . . News . . News 
32 Spesial Product Report 

Sinclair DM235 Digital Multimeter 
40 Hotlines 

Recent developments in electronics 
47, SE Production Lines 

Information on the latest products 
New Books 

Comments on recent books in the electronics field 

RAE Reprint Annmuncernent 

FOR OU CONSTRUCTORS, 
22 121f Fluorescent Li. ht 

Ginsberg 

Alan Martin 

An economical emergency light source 

30 Follow-up to the Wide-range Capacitance Meter Ian Hickman 
Extending the range of measurement to 30 000uF 

44 PW "Hythe" wine Band Receiver-1 M. Tooley & D. Whitfield 
A simple multi-mode receiver 

59 PW "*orchester" Ail-band Tuner-3 
Mechanical details and alternative applications 

GENERAL BN ER EST 

W S. Poel 

20 Digital Audio Amplification .... Gordon J. King 
A look at pulse-width-modulated amplifiers 

34 FM Receivers-Devices & Circuits-2 . M. J. Darby 
The i.f. stages 

lC of the Month . . . Brian Dance 
The LM391 N-60 audio power driver 

52 Introduction to Logic-7 S. A. Money 
LSI and microprocessors 

02 cn he Air 
Amateur Bands Eric Dowdeswell 
MW Broadcast Bands 
SW Broadcast Bands 
VHF Bands 

EXTR 
index to .1,ole.ime 

Contents of our issues dated May-December 1978 

Charles Molloy 
Charles Molloy 

Ron Ham 

UT March issue will be published ora 2 February 
(for details see page 33) 
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S parkrif 

the quickest fitting 
CLIP ON =- 
capacitive discharge 
electronic ignition 
in KIT FORM ij 

Smoother running // 
Instant all- weather starting 
Continual peak performance 
Longer coil /battery /plug life 
Improved acceleration /top speeds 
Optimum fuel consumption 

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic 
ignition system in kit form. Tried, tested, proven, reliable and complete. It can be 
assembled in two or three hours and fitted in 1/3. mins 
Because of the superb design of the Sparkrite circuit it completely eliminates 
problems of the contact breaker. There is no misfire due to contact breaker 
bounce which is eliminated electronically by a pulse suppression circuit which 
prevents the and firing if the points bounce open at high R.P.M. Contact breaker 
burn is eliminated by reducing the current to about 1 /50th of the norm. It will 
perform equally well with new, old, or even badly pitted points and is not 
dependent upon the dwell time of the contact breakers for recharging the system. 
Sparkrite incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of blowing the 
transistors or the SCR. (Most capacitive discharge ignitions are not completely 
foolproof in this respect). The circuit incorporates a voltage regulated output for 
greatly improved cold starting. The circuit includes built in static timing light, 
systems function light, and security changeover switch. All kits fit vehicles with 
coil /distributor ignition up to 8 cylinders. 

THE KIT COMPRISES EVERYTHING NEEDED 
Die pressed epoxy coated case. Ready drilled, aluminium extruded base and heat 
sink, coil mounting clips, and accessories. Top quality 5 year guaranteed 
transformer and components, cables, connectors, P.C.B., nuts, bolts and silicon 
grease. Full instructions to assemble kit neg. or pos. earth and fully illustrated 
installation instructions. 
NOTE- Vehicles with current impulse tachometers (Smiths code on dial RV1 I 

will require a tachometer pulse slave unit. Price £3.85 inc. VAT. post Er packing. 
Electronic Design Associates, 82 Bath Street, Walsall, WS! 30E UK only. 

1 Electronics Design Associates, Dept. PW2 

82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791 

I Name 

Address 

1 
Phone your order with Access or Barclaycard 

Send SAE if brochure only required. 

chequelPO's fur 

L 
Cheque No. 

Inc. V.A.T. and P.P. QUANTITY REO'D. 

x4 KIT £16.65 
TA CH OPU LSE 

SLAVE UNIT £3.85 
Please state polarity pos. or neg earth 
Access or Barclaycard No, J 

A 
/pSHEßIlNIT 

tl ,r TWIN BANK LIGHT (less lamps) LENGTH 
141 inches UNI T 

taw 
ready tor use s.. -rte 

Cornplete with three £21,95 
100 watt coloured m.,, 
that flash Independenn 

. at 

Sound to Light 600 
MASTER UNIT "'APER 

CHANNEL 

£30.95 
INCLVDrNL JyV (. Ov101/7 ,ti/65 Asp 
nAINS rHnUT SeCxET 

TYPE B 3 BANK UNIT 
(Less Lamps) 

BC £8.801 ES. £880 
Fitting Fitting 

100 WATT SPOT r.N.N 
RED,YELLOW,GREEN 3 lamps 

BLUE, 
CLEAR £ 1 

'65 each £4.95 

O.C. or E.S. Fitting 
/e/tie INCLUDE V.A.T. NIP POST 6 PACKING 

[They ,r n apply to the United Klnon rn only) 
Reg No. 174 3303 80 

B.C. 
Fitting 

and 
E.S. Fitting 

12500 EACH 

TYPE A SPOT 
(less lamp 

B.C. Fitting and 

_£2'55 EACH 

TWIN BANK12LlcKr 
UNIT * Length 

314.. 

(less lamps) 

£20.351 ES. £20.35 Fitting Fitting_ 
Sind 20 for illustrated leaflet & 'rice Fis 

ALBEN ENGINEERING CO. LTD., 
DEPT P W THE CRESCENT, WORSTHORNE, 
BURNLEY. LANCS. TelBurnley20940 

VALVES 
A1065 125 
ARE 0.60 
ARP3 0.60 
ATP4 0.50 
B12H 3.00 
CY31 0. 50 
DAF96 0.60 
0ET2219.50 
0F96 0.60 
DH76 0.40 
DK96 0.80 
DL92 0.50 
DY86I870.55 
DY802 0.55 
E55L 7.50 
E88CC/O1 

1.30 
E180CC 130 
E180E 6-00 
E182CC3.50 
EA76 2.00 
EABC80050 
EB91 0.40 
EBC33 1.00 

EBF83 0. 50 
EBF89 0-50 
EC52 0.40 
ECC81 0.55 
ECC82 0.50 
ECC83 1.15 
ECC84 0.45 
ECC85 0.50 
ECC86 1-25 
ECC88 060 
ECC1890.80 
ECF80 0.50 
ECF82 0.45 
ECF801 0-75 
ECH34 0.95 
ECH35 1.50 
ECH42 0.85 
ECH81 0.45 
ECH84 0.95 
ECL80 0.80 
ECL82 0.55 
ECL83 1.20 
ECL85 0.65 
ECL86 0.55 
EF37A 1-50 
EF39 290 
EF40 0-70 
EF41 0.75 

EF80 0-40 
EF83 1-50 
EF85 5.55 
EF86 0.55 
EF91 0.65 
EF92 0-75 
EF95 0.45 
EF183 0'65 
5E184 1-60 
EF804 2.00 
EFL200 0-75 
EH90 0;60 
EL32 0- 90 
EL34 220 
EL37 300 
EL41 0.80 
EL8t 1.05 
EL82 0.60 
EL84 0-60 
ELSA 6.95 
EL90 1.30 
EL91 1.60 
EL95 0'70 
EL504 080 

EL822 áóó 
EM31 0.75 
EM80 0-60 
EM81 0.60 
EM84 0-40 
EM87 1.00 
EY51 0.45 
EY81 0.45 
EY86/870.55 
EY88 0.55 
EZ80 0.45 
EZ81 0.60 
GY501 0-90 
GZ32 0.65 
GZ33 3.50 
GZ34 2.00 
GZ37 2.50 
KT66 4.00 
KT88 5-75 
MH4 1.00 
ML6 1.00 
0A2 035 
0B2 0.60 
PARCH 

0,40 
PC85 0-50 
PC86 0.85 
PC88 0.75 

PCC89 0.55 
PCC1890.65 
PCF80 0.80 
PCF82 0-40 
PCF84 0.65 
PCF86 0.65 
PCF2000.90 
PCF207 0.90 
PCF801 0.55 
PCF8020-65 
PCF8051.80 
PCF8060-85 
PCF8081.80 
PCH2000.80 
PCL81 0.60 
PCL82 0.65 
PCL84 0.70 
PCL86 0.70 
PCL805/85 

0.75 
P0500 3á5 
PFL2001'35 
PL36 0.80.UL41 
PL81 0.75 
PL82 0.50 

U251 1- 00 
U26 0.85 
U27 1.00 
U191 0.75 
U281 0.50 
U301 0.50 
U801 0.80 
UABC80 

0.60 
UAF42 0.75 
UBF80 0-55 
UBF89 0.50 
UBL1 1-00 
UBL21 0-75 
0CC84060 
UCC85 0.50 
UCF80 0.80 
UCHBt 0.60 
UCL82 0.75 
UF41 0.80 
UF80 0-45 
UF85 0.50 

0.75 
UL84 0.75 
UM80 0-60 

5.50,6E17 

3V4 0.8516E33 
5B/254M 

6.50 
58I255M 

6.506J5GT 
58/258M 

6-506J7 
5R4GY 1-10637G 
5U4G 0.956K7 
5V4G 0.656K7G 
5Y3GT 0.656K8GT 
5Z3 1 006L6M 
5Z4G 0.706L6GT 
5Z4GT 0.756L78 
6AB7 0-60 
6AC7 0-60 
6AH6 0.706L7G 
6AK5 0.556SA7 
6AK8 0.4065G7 
6AL5 0-4068J7 
61)155W 0-65 
6AM5 1.606SK7 
6AM6 0.656SL7G70.7530F12 
6AN8 0.856SN7GT07530FL72 
6AQ5 1306507 
6AQ5W0-85MGT 
6AS6 0806X4 
6A76 0.756X5GT 
6AU6 0.406Y6G 
6AV6 0-506Z4 
6AX4GT 

0807B7 
6AX5G7 

1009D2 
6137 0.75906 
6BA6 0.4010C2 
6BE6 0.5010F38 
6BG6G 1.0010P13 
6BJ6 1.1011E2 
6BQ7A 

0.6012AT6 
6BR7 2.3012AT7 
6BW7 1.0012AU7 
6C4 0.4012AV6 
6C6 0.5512AX7 
6CH6 3.00 
6CL6 0.75 
6CY5 0.90128M7 
606 03012C6 
6EA8 0.8012E1 
6F6GB 0.90'12JSGT 
6F8G 0-7512K7G7 
6F12 0.6512K857 
6F14 0-60 
6F15 0.80 

1 -00 

, 4ß0125Q7 
1686 4á012Y4 
6J4WA1.751306 
6J5 0-7514S7 

0.5519AQ5 
6J6 0-5019G3 

0.7519G6 
0.50191i5 
0702001 
0.3520F2 
0.55 
1.9020P1 
0-9020P3 
0.6020P4 

6L020 0.5020P5 
6(170 0-8025L6G7 

0.6525Z4G 
0..5530C15 
0.75 
0-7030C18 

65J7GT0-50 
0-6030F5 

0.7530FL14 
6.80 
0-6030L17 
0-5530P12 
0.9530PL1 
0.6530PL13 

6-30L2 0.9030PL14 
08085057 

7V4 0.8035W4 
0.60 
0.755005 
0.6050006G120 
06075 
0.60 

110076 
12A6 06078 

04580 
0.5585A2 
0.50723A/811.00 
070803 
050805 

213A6 050807 
213E6 060813 

0-60829B 
0.55832A 
4.25866A 
0.46 
0.60954 
0.70 

12Q7GTO 50 
125C7 055957 

12SH7 0.70 

035 
040 

0 60 
1.00 
0.75 

1000 
6-00 

1700 
0.60 
0.60 

20L1 1-00 
0.40 
060 
1.10 
1.00 
0-80 
0.70 
1.00 

30C17 110 
see 

PCF805 
1-00 
1-20 
1.20 
180 

30L15 1.00 
1-00 
1.00 
1-00 
1.10 
1.10 
1.60 
0-60 

35Z4GT 0.70 
0-70 

1.00 
75C1 0.80 

0.80 
0.75 
0.75 
2-20 

6-00 
1800 

1.00 
1050 
1100 

4.50 
2-80 

931A 6.00 
0,50 

955 0.95 
956 0.50 

0.90 

Add 12;%fOrV.A.T. 

PL83 050 
PL84 0.65 
PL504 1.40 
PL508 1.30 
PL509 3.25 
PL802 2.80 
PLL80 1.80 
PY33 0-60 
PY80 0-60 
PY81/800 

0.55 
PY82 0.45 
PY83 0.50 
PY88 0.65 
PY500 135 
PY859 5.75 
PY801 0.60 
QQV03-10 

2.50 
QQV03-12 

2.50 
QQVO6-40A 

1400 
QV03-12200 
SC1/4004.00 
SC1/600400 

UM84 0.40 
UY82 0.55 
UY85 0.50 
VR105/30 

180 
VR150/30 

125 
X66 0.75 
X61M 1-50 
Z8000 3-00 
Z801U 3-50 
Z9007 1-50 
1A3 0-60 
1L4 030 
1R5 0.55 
1S4 040 
1S5 0.40 
1T4 0.40 
1U4 0.60 
1X2B 110 
2021 0-55 
2K25 1100 
2X2 0.80 
3A4 060 
306 0.40 
3021 2000 

POSTAGE £1-£220p;£2-£330p;£9-S540p; 
£5-£10 60p; over £10 free, minimum order £1. 
A lot of these valves are VALVES AND Imported and prices 

TRANSISTORS vary for each delivery, 
so we reserve the right Telephone enquiries 
to change prices for for valves, transis- 
new stock when un- j49s,3934 trade 

retail 
and 

avoidable. export 743 0899. 

COLO MOR 907353/ 
London 

(ELECTRONICS) LTD. 
170 GDldhawk Rd., London W.12 

Tel. 01-743 0899 
Open Monday to Friday 
9-I2.30, I.30-5.30 p.m. 
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FABULOUS PROFESSIONAL DISCO SYSTEM 
F.A.L. De Luxe PROFESSIONAL Carr. 
CONSOLE (Powered) etc. £15 
Slide Fade Controls. Autofade with Music Overide on both 
mic. and jingle inputs. Headphone pre -fade monitor with 5 
Push- button selector. Illuminated V.U. meters. Illuminated 
rocker switches. LED cue indicators. Tape or Jingle inputs, 
unity gain. Mic. channel with Bass & Treble. Slave outlet. 
Treble Control (Music Channel) 
Treble Control (Mic. Channel) 
Bass Control (Music Channel) 
Bass Control (Mic. Channel) 

Output into line (Slave) 
Autofade Recovery 
Microphone Input. 
Tape /Jingle. 1/P 

SAVE £100 
DEPOSIT £28.88 
and 
38 weekly 
payments of 
£9.74 
(Total £399) 

TURNTABLES: Garrard 
125SB Belt -drive with Low - 
Mass `S' arm and Magnetic 
Cartridge. 
POWER: 120 watts con- 
tinuous RMS into 4 ohms 
DECK LIGHTS: Fully adjust- 
able flexi -beams over each turn- 
table with independent switching. 
CABINET: Solidly made to with- 
stand the rigours of transporting. 
Covered in heavy duty leather cloth 
type material in attractive colour 
combinations Corner cap protectors 
Recessed carrying handles. 

List £320.76 ALL THREE 
UNITS 
PRODUCED 
BY BRITAINS 
LARGEST 
MAKERS 
OF DISCO 
EQUIPMENT 

PAIR MATCHING FULL RANGE 
De Luxe 80w LOUDSPEAKERS 
Each inc. Pair of Powerful 12" Bass Units (with aluminium 
centre domes), and High Frequency Horn unit to extend 
frequency range to above 17 kHz. Normally £89.95 ea. 

FANTASTIC SPEAKER OFFER 
TWIN 12" SPEAKER CABINET 
PLUS PAIR 12" SPEAKERS 
of Robust vibration -proof construction. 
Fitted protective comer pieces, Re- 
movable Vynair covered front with 
silver effect trim. Sunken lack socket 
with escutcheon at the rear. 
Pair 12" 20w speakers for wiring in 
series and front While stocks last mounting in above Three items supplied to com- 
plete a 40 watt 
unit for lead guitar £19.95 or P.A. Carr. £2.50 

¿E:f7i s, : Eg MONO DELUXE J 
Make your own 
Console with these 
DISCO MODULES 

CONTROL UNIT 
(mains powered) 
Vol. (Left) Vol. (Right) Tape input 
and volume control. Bass, Treble, 
ON /OFF switch for each Table. 
MONITOR UNIT With H/Phone 
Socket and Vol. Control Carr Free 

FADER UNIT Carr Free 

IOOw OUTPUT UNIT 
Mains powered Carr. £1.50 

Consisting of 
(I) TWIN T /TABLE CONSOLE with 
PRE -AMP, and POWER OUTPUT 
STAGES (2) & (3) PAIR 50 WATT 
LOUDSPEAKERS including 12" UNITS 

New Branches at 

*LEEDS, *LIVERPOOL& 
*WOLVERHAMPTON 

£25.00 
Carr. £1 

£7.95 
£7.95 

£29.95 

TITAN GROUP /DISCO SPKRS 
Value RSC Price 

TI2 /45R 12" 45w £1500 £12.95 
T12 /60R 12" 60w £2250 £14.95 
T12 /100 12" 100w £3600 £2595 
T15/60 15" 60w £26.00 £1795 
T15/70 15" 70w £2800 £19.95 Rating RMS 
T15 /100 15" 100w £4100 £29.95 Imp 8 -15 
T18 /100 18" 100w £5100 £39.95 ohms 

Carr. £1.20, under £18, over this add 6p per £1. 

CABINETS FOR ABOVE Heavy duty, finished in 
black Vynide with Vynair fronts, protective corner 
pieces, various sizes cut -outs. TEI 1 x 12" £11.95. 
TE2 2 u 12" £1695. Deposit Terms orders over £20. 

ALL RSC PRICES INCLUDE VAT 
* DISCOMAJOR POWER 

DISCO CONSOLE with 
integral Power Amplifier. * TWIN FULL SIZE ESE 
turntables with cueing 
device. 

* CARTRIDGES with Dia- 
mond Styli. * 3 SEPARATE VOLUME 
CONTROLS for each 
turntable and Mic. 
CONSOLE COMPLETE 
WITH LID. FULL 
HEADPHONE MONI- 
TORING FACILITIES 

£169'95 
Terms: Deposit 9.80(T tad 28.40). 
nightly pymts. 29.80 (Total £15 Sort. 

Carr. £400. 

Also available 200 
Carr. £4.75 WATT SYSTEM £I99.95 

BARCLAYCARD 

kià 

50 WATT AMPLIFIER SACRIFICE 
Limited 

stocks of 
TITAN 

TA /50A 
to be cleared 
to make way 
for a re- styled 
model. 
Solid state, 3 sep. controlled inputs plus Master control. 
Bass. Treble & Presence Controls. Vynide covered cab. 
with corner protectives. Value £60. Terms: Dep. £7.95 & 
8 monthly payments £4.72 (Total 

95 £45 TO. Matching Cabinets 1 x 12" £39 £29 95. 2 12" 249 95 Carr. £I 

Barclaycard A Access MAIL ORDERS & EXPORT ENQUIRIES TO: 
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
CARD NUMBER accepted Tel: 0532 577681. 

MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS C.W.O. or C.O.D. No. C.O.D. under £3. POSTAGE 60p PER 
ORDER OR AS QUOTED. Phone or Write tor FREE CATALOGUE, 

OPEN ALL DAY SATS (5 Day Week) Prices correct at 11.12.78 E. & O.E. All items subject to availability 
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349 GLASGOW 326 Argyle St. (Closed Tues.). Tel. 041- 2484158 
BIRMINGHAM 30/31 Great Western Arcade. HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505 

(Closed Wed.) Tel. 021 -2361279 LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
CARLISLE 8 English Street (Closed Thurs.). Tel. 35744 LONDON 238 Edgware Road, W.2 (Closed Thurs.). 
COVENTRY 17 Shelton Sq., The Precinct. Tel. 7231629 

(Closed Thurs.) Tel. 25983 * LEEDS 16 -18 County (Mecca) Arcade, Briggate 
DERBY 97 St. Peter's Street (Closed Wed.) Tel. 41361 (Closed Wed.). Tel. 449609 
DEWSBURY 9/11 Kingsway (Closed Tues.) Tel. 468058 *LIVERPOOL 35 Dawson Way, St. John's Precinct 
DONCASTER 3 Queensgate, Waterdale Centre. (Closed Wed.). Tel. 708 9380 *MUSICAL INSTRUMENTS & ACCESSORIES 

(Closed Thu 
EDINBURGH 101 Lothian Rd. (Closed Wed el. 22999501 *MANCHESTER 60A Oldham 

Glosad Wed.). Tel. 236 2778 in stock at these branches 

MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tel. 247096 
*NEWCASTLE UPON TYNE 59 Grainger St. 

(Closed Wed.). Tel. 21469 
NOTTINGHAM 19/19A Market Street 

(Closed Thurs.). Tel. 48068 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 

(Closed Thurs.). Tel. 20716 

*WOLVERHAMPTON ¡Closedun urs ). Tel. 26612 
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U.K. RETURN OF POST MAIL -ORDER SERVICE ALSO WORL 
LOUDSPEAKER BARGAINS 

3 ohm. 7 x 4in. £1.50. 8 x 5in. 51.90. Olin. £1.80. Bin. £2. 
15 ohm7 x 4in. £150.8 x 4in. £1.50. 5in. £1.50. 5 - Sin. £1.60. 

THE "INSTANT" BULK TAPE ERASER 
Suitable for cassettes, and all sizes of tape 
reels. A.O. mains 200/249V. 
Leaflet S.A.E. {4.95 Post 

HEAD DEMAGNETISER £475 

A.C. ELECTRIC MOTORS 

2 Pole, 240V, 2 Amp. Spindle -1.43 x 0.212in. £1.75. 2 Pole, 
240V, 15 Amp. Double Spindle -1.75 x 0.16in. Each £1.50. 
2 Pole, 120V, 5 Amp. Spindle -0.75 x 0.23n. Two in series 
-240V, 75p each. Brush Motor. From a Food Mixer 240V, 
.3 Amp. High Speed and Powerful Spindle-0.5 x 0 25ín. 
£2.95 each. 

BLANK ALUMINIUM CHASSIS, 18 e.w.e, 21ín. sides, 8 o 4in. 95P; 
8 : Bin. £1.40; 10 x 7in. £1.55; 14 x Sin. £1.90; 18 x. Oin, 6185; 
12 t 3in. £1.20; 18 x loin. 52.20; 12 t Bin. £1.70. 
ALUMINIUM PANELS. 18 e.w.g. B > 4in. 24p; 8 x Sin. 38p; 
10 x 7in. 69p; 12 x 5in. 94p; 12 x Sin. 70p; 18 x Bin. 70p; 
14 x Sin. 94p; 12 x 12in. LI; 18 o 10in. £1.18. 
ALUMINIUM ANGLE BRACKET 6 I x gin. 15p. 
ALUMINIUM BOXES, MANY SIZES IN STOCK. 
4 x 2 2in. 86p; 3 x 2 x lin. 60p; 8, 4 x tin. £1; 
8 x 6 x 3in. £1.90; 12 x 6 x 3in. £2; 8' 4, 41n. £1.80, 

DE LUXE BSR HI -FI AUTOCHANGER 
Play. 12in. 101n. or 7in. records 
Auto or Manual. A high quality 
unit backed by BSR reliability 
with 12 months guarantee. A.C. 
200 /250V. Oise 111 x 111 in. 
Above motor board 31in. 
Below motor board 2iía. 
With MAGNETIC STEREO CARTRIDGE £21'50 
Cueing Device, Bias Compensator, Balanced Arm, All Poet 75p 

BSR Budget Autochanger with ceramic cartridge. £14.95 

Garrard 5100. Autochanger with ceramic cartridge. £14.95 

Garrard Minichanger. Plays all size records. 
Ceramic cartridge. Stereo. £9.95 

BSR. P182. Snake arm, flared urntable, ceramic 
cartridge. Latest model. Stereo £19.95 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER /AMPLIFIER 
Professional amplifier using advanced circuit design. Ideal for 
disco, groupe, P.A. or musical Instruments. 4 inputs 4 way mixing. 
Master treble, bass and volume controls. .3 speaker output sockets 

-1t 
Slave output. 

of speakers. e 
ohm. Slave output. Guaranteed. Car[. Details S.A.E. A/O mains 120v. and 240v. 6160 

BAKER 50 Watt AMPLIFIER 2 inputs £59. 

DRILL SPEED CONTROLLER /LIGHT DIMMER HIT. Elm to 
build kit. Will control up to 480 watts AC mains. £3' 25 Poll 86p 
STEREO PRE -AMP KIT. All parts to build this pre -amp. 8 inputs 
for high medium or low gain per channel, with volume control 
and P.O. Board. Can be ganged to make multi -way £2.95 stereo mixers. Post 86p 

, , baker,. 

o o o o - 

R.C.S. SOUND TO LIGHT DISPLAY MK 2 
Complete kit of parte with R.O.S. printed circuit. Three 
chancels. 600 to 1.000 watts each. Will operate from 200MV. 
to 100 watts signal source. Suitable for home use. £ 17 Callan extra 64. 

200 Watt Rear Reflecting White Light Bulbs. Ideal for Dino 
Lights. Edison Screw 75p each or 6 for £4. 

MAINS TRANSFORMERS Poet 

6 VOLT t AMP. 61 OOv 3 AMP. £1.95 9 VOLT 3 AMP 6276 
12 VOLT 300 MA. £1.00 760 MA. 61.30 20 VOLT 2 AMP. 12.50 
80 VOLT 5 AMP. AND 84 VOLT 2 AMP. C.T. 68.46 
20 VOLT 1 AMP. 12.00 20 -0 -20 VOLT 1 AMP. £295 
80 VOLT 16 AMP. 6275 40 VOLT 2 AMP. 62.95 30V 2 AMP. £3 
0- 20 -40 -60 VOLT 1 AMP. £3.50 2 x 18 VOLT 6 AMP. £9. 

GENERAL PURPOSE LOW VOLTAGE. Voltages available at 
241, 3, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 80V 6680 
IA, 6, 8, 10. 12. 16, 18. 20. 29, 80, 86. 40. 48. 60 el 80 
2A, 6, 8, 10, 12, 10. 18, 20. 24, 30, 86, 40, 48. 60 6860 
SA, 6, 8, 10, 12. 16, 18, 20. 24, 30. 36, 90, 48. 60 611.00 
6A, 6, 8, 10, 12, 16, 18. 20, 29. 30. 38, 90, 48, 60 £1460 

R.C.S. TEAK 
COMPACT 
SPEAKERS 
13 x 10 x 6m. 
50 to 14,000 cps. 
12 watts rms. 8 ohms 

£19 pair Post £150 

RADIO COMPONENT SPECIALISTS 
Minimum post 30p. Components List 20p. H.P. available. 

.: 

D WIDE EXPORT SERVICE 
BAKER SPEAKERS Post 

"BIG SOUND" £1 ea. 

Robustly constructed to stand un to long 
nedods of electronic power. 

BUseful 

responee 30- 13,000 cps. 
ass resonance 65 cps. 

it) 
GROUP 1135" L 15s' 2 
12in. 40 watt is 
4. 8 or 18 e / 
GROUP 1150 12" ltliV1 2 
121n. 60 watt prolusions] 
model. 4.8 or 16 ohms. 
Response - 

-., 30 - 18,000 cps. 
With aluminium presence dome. 

GROUP "50/15" 
15in. 75 watt 
8 or 16 ohms. 

1e 

Send for leaflets on Disco, P.A. and Group Gear. 

R.C.S. MINI MODULE HI -FI KIT 
15 x 8 }in 3 -way Loudspeaker 
System, EMI 5in, Bass 5in, Middle 
5in, Tweeter with 3 -way Crossover 
and Ready Cut Baffle. Full assembly 
instructions supplied. Response = 
60 to 20 000cps 12 watt RMS. 
8 ohm. £10.95 per kit. Two kits £20. 
Postage 75p. 

E.M.I. 13+ x -8in 
SPEAKER SALE! 
With tweeter. And crossover. £7.95 10W. State 3 or S ohm. 

Post 46p 

15W model £10.50 
8 ohms. Post 05p 

GOODMANS 20W Woofer 
Size 12 10in 4 ohms. £9.95 Rubber cone surround. 
Hi -Fi Bass unit. Post 85p 

337 WHITEHORSE ROAD, CROYDON 
Open 9 -6 Sat. 9 -5 (Closed all day Wednesday) 

Access & Barclay VISA welcome. Phone your order. Tel. 01- 6841665. 

You know it's easy with Heathkit. 
Electronics Courses 

New series of courses on car 
electrical systems. 
New series of courses on electronic 
equipment. 
DC electronics. 
AC electronics. 
Semi -conductors. 
Electronic circuits. 
Digital techniques. 
Microprocessors. 

New Kits 
Line printer. 

Dual floppy disc. 

Dual trace 5MHz and 35MHz 
oscilloscopes. 
Memory expansion for digital trainer. 

2M hand -held transceiver. 

4 

Heathkit self -instruction electronics courses are 
complete, low -cost learning systems. All you need is the 
will to learn and the Heathkit courses will teach you at 
your own pace. 

It's easy because the courses are based on.step -by- 
step programmed instructions, with audio records (or 
optional cassettes), self evaluation quizzes to test your 
understanding, and interesting experiments that 
encourage you to learn the easy "hands -on" way with 
the optional Heathkit experimenter- trainers. 

Thousands of people just like you have already 
learnt electronics the easy Heathkit way at home, 
in educational establishments and BARCLAycARD' 
in industry throughout the world. '_i 

You'll find it easy too. Full 

details are in the Heathkit catalogue, 
together with hundreds of kits you 
can build yourself; for the home, 
car and workshop. 

Send for your copy now. 

VISA 
I 

ME II II i( li li I M 

'To Heath (Gloucester) Limited, Dept PW 2/79, Bristol Road. y; Y 

Gloucester GL2 6EE. Please send the items I have ticked. 

Heathkit catalogue ( enclose 20p in stamps). Computer - .:;: 
brochure (enclose 20p in stamps). 

, 

1 

MEATH 

Schlumberger 
Name 

NB.If you are already on the Heathkit mailing list then you will automatically receive a copy of the latest Heathkit catalogue 
mi without having to use.this coupon. Registered in England, number 606177. 

There are Heathkit Electronics Centres at 233 Tottenham Court Road, London (01636 7349) and at Bristol Road, Glo ucester ¡Gloucester 29451). 
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'ROOM THERMOSTAT 
Famous Satchwell, elegant design. Intended for 
wall mounting. Will switch up to 20 amps at mains 
voltage, covers the range 0.30 C. Special snip this 
month £3.25. 
ROD THERMOSTAT -£300. 
WINDSCREEN 
WIPER CONTROL 
Vary speed of your wiper to suit 
conditions. All parts and instruc- 
tions to make £3.75. 

-TOM, 

MICRO SWITCH BARGAINS 
switch 

at 5 amps 250V. Ideal to make a 
of oth 

other 
tor 

Parcel of 
for 

10 
(two 

of other applications. Parcel of 10 (two 0 
types) fo6£1.25. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces. signal' 
from aerial to speaker, when signal 
stops you've found the fault. Use it on, 
Radio,' TV, amplifier, anything. Kit% 
comprises transistors and parts inclu -' 
ding 

3 95. 
probe tube and twin stetho -set 

£ 

MULTISPEED MOTORS 
Six speeds are available 500, 800 and 1,000 
r.p.m. and 7,000, 9,000 and 11,000 r.p.m. Shaft 
Is i in. diameter and approximately 1 in, long. 
230/240V. Its speed may be further controlled 
with the use of our Thyristor controller. Very 
powerful and useful motor size approx. 2 in. 
dia. x 5 in, long. Price £2. 

I2V MINIATURE RELAY 
dc operated with two 

sets of change over contacts. The unique feature of 
this relay is Its heavy lead out wires; these provide 
adequate support and therefore the relay needs no 
fixing; on the other hand there is a fixing bolt protruding 
through one side so if you wish you can fix the relay 
and use Its very strong lead outs to secure circuit com- 
ponents -an expensive relay; but we are offering it for 
only 07p each. Don't miss this exceptional bargain! 

EXTRACTOR FAN 
Ex computers -made by Woods 
of Colchester. Ideal for fixing 
through panel -reasonably quiet 
running -very powerful 2500 
rpm. Choice of two sizes 5" or 
6)" dia. £5, £6. 

MAINS RELAYS 
With triple 10 amp changeover contacts - 
operating coil wound for230V a.c. Chassis 
mounting one sc, ew fixing. Price 

£1 25 

BURGLAR ALARM ITEMS 
(Circuit free on application) 
Trigger mats 24" x 18" 

13" e 10" 
Relay 24 volt 

9 -12 volt 
Alarm Bell 24 volt 

9-12 volt 
Mains 

Reset, Switch, ordinary 
Secret type with key 

Wire-100 metres 
24v Power unit mains operated 

MERCURY BATTERIES ..t17 
Bank of 7 Mercury cells type 625 ; 

which are approx. lin, diameter r*s. 
by lin. thick in plastic tube 
giving a total of 10.7V. 
Being in a plastic tube it is very easy to 
break up the battery into separate cells 
and use these for radio control and 
similar equipment. Carton of 25 batteries 
£1.60. 

£2.45 
£1 95 

95p 
95p 

£7 50 
£2.25 

on application 
45p 
95p 

£150 
£5.35 

PP3 /'PP9 REPLACEMENT 
Japanese made in plastic container with 
leads size2in. x i,in. e 1 1in., this is ideal to 
power a calculator or radio. It has a full wave 
rectifier and smoothed output of 9V suitable 
for loading of up to 100mA. £2.53. 

SWITCH TRIGGER MATS 
So thin is undetectable under carpet but will 
switch on with slightest pressure. For burglar 
alarms, shop doors, etc. 24in. e 18in. £2.50. 
t3in. e 10In. £195. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. Adjust- 
able output 6v., 9v., 12 volts for up to 500mA (class B Norkiog). 
Takes the place of any of the following batteries: PP1, PP3, 
PP4, PP6, PP7, PP9 and others. Kit comprises: mains trans- 
former, rectifier, smoothing and load resistor, condensers 
and instructions. Real snip at only £1.95. 

CONTROL 
DRILL 

SPEEDS 

DRILL CONTROLLER 
Electronically changes speed 
from approximately 10 revs to 

maximum. Full power at all 
speeds by finger -tip control. 
Kit includes all parts, case, 

everythine and full instructions. 
£3.45 

Made up model £.1.00 extra 

8 POWERFUL 
BATTERY MOTORS 
For models, Meccanos, drills, remote control 
planes, boats, etc. £2. 

ROTARY PUMP 
Self priming, portable, fi o drill or elec 
uric motor, pumps up to 200 gallons pe 
hour depending upon evs. Virtually 
uncorrodable, use to suck water, oil, 
petrol, fertiliser, chemicals, anything 
liquid. Hose connectors each end. £2. 

SHORTWAVE CRYSTAL 
Although this uses no battery it gives 
really amazing results. You will re- 
ceive an amazing assortment of 
stations over the 10, 25, 29, 31 metre 
bands. Kit contains chassis front 
panel and all the parts £1 '94- crystal 
earphone 55p including VAT and 
postage, 
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 almost anyone in easy -to- 
assemble modular form and 
complete with a pair of speakers 
this should sell at about £30- 
but due to a special bulk -buy 
and as an Incentive for you to 
buy this month we offer the system complete at only £15 
including VAT and postage. 

HUMIDITY SWITCH 
American made by Ronco, their type No. 
J11. The action of this device depends 
upon the dampness causing a membrane 
to stretch and trigger a sensitive micro - 

switch adjustable by a screw, quite 
sensitive- breathing on it for instance will 
switch it on. Micro 3 amp. at 250V a.c. 
Overall size of the device approx. 30 in. 
long. 1 in. wide and 11 in. deep 75p. 

SET 

DELAY SWITCH 
Mains operated -delay can be ac- 
curately set with pointers knob for 
periods of up to 20 hrs. 2 contacts 
suitable to switch 10 amps -second 
contact opens few minutes after 151 

contact 95p. 

25A ELECTRIC PROGRAMMER 
Learn in your leep. Have radio playing and kettle bailing 
as you wake -switch on lights to ward off intruders -have 

a warm house to come home to. 
All these and many other things 
you can do if you invest in an 
electrical programmer Clock by 
famous maker with 15 amp on /oft 
switch. Switch -on time can be 
set anywhere to stay on up to 6 
hours independent 60 minute mem- 
ory jogger. A beautiful unit. £3.50. 

MULLARD AUDIO AMPLIFIERS 
All. in module form, each ready built complete with heat 
sinks and connection tags, data supplied Model 1153 500mW, 

power, output £1 -69 
Model 1172 -10 watts power output £3.94 
Model 1172 1W. power output £2.25 
Model EP9000 4 watt power output £2.90 
EP 9001 twin channel or stereo pre -amp 
£2 90 

TANGENTIAL HEATER UNIT 
A most efficient and quiet running 
blower- heater by Solatron -same 
type as is fitted to many famous 
name heaters -Comprises mains 
nduction motor -long turbo fan 
-split 2 kw heating element and 
thermostatic safety trip- simply 
connect to the mains for im- 
mediate heat -mount In a simple 
wooden or metal case or mount 
direct onto base of say kitchen 
unit -price £4.95 post £1.50 
control switch to give 2kw. 1kw, 
cold blow or off available 60p 
extra. 

2 k.w. model made in metal case with control switch £1200 

THERMOSTATS 
Refrigeration as illustrated with 36" 
capillary £1.62. 
Limpet Stat most be mounted in close 
contact calibrated 90.-190°F 15 amp 
contacts £1-42. 
Appliance Stat fix like a volume control - 
15 amp contact 30 ° -80 °F 95p. 
ditto but for high temps £1.25. 
Over Stat -with Serson and capillary 85p 

Wall Mounting by Satchwell £3.00 
Boiler Stat. with control 20 ° -80 °C £2.16 

3KW MODEL 
£5.95 

+ £150 P&P 

SOUND TO LIGHT UNIT 
Add colour or white light to your 
amplifier. Will operate 1, 2 or 3 lamps 
(maximum 450W). Unit in box all ready 
to work. £9.95. 

MINI -MULTI TESTER 
Amazing, deluxe pocket size 
precision moving coil instru- 
ment jewelled bearings -1000 
opv- mirrored scale. 
11 instant ranges measure: - 
DC volts 10, 50, 250, 1000 
AC volts 10, 50, 250, 1000 
DC amps 0 -1 mA and 0 -100 mA 
Continuity and resistance 0 -150K 
ohms. 
Complete with insulated probes, 
leads, battery, circuit diagram 
and instructions. 

Unbelievable value only £6.50 + 50p post and insurance. 
FREE Amps ranges kit enable you to read DC current from 
0 -10 amps. directly on the 0 -10 scale. It's free if you purchase 
quickly but if you already own a mini tester and would like one 
send £1 50p. 

TERMS: Cash with order -but orders under £6 must add 50p 
to offset packing, etc. 
BULK ENQUIRIES INVITED. PHONE: 01 -688 1833. 

J. BULL (ELECTRICAL) LTD 
(Dept. P.W .), 103 TAMWORTH RD., 

CROYDON CR9 1SG 

IT'S FREE 
Our monthly Advance Advertising Bargains 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 from previous 
lines. 
Telephone Ringing Mains Unit Rather novel unit as it not only 
reduces mains to 50 volts but also reduces the mains frequency 
to 25 Hz, this frequency gives correct ringing note for GPO bells. 
These units were made for the GPO so obviously are first class. 
Completely enclosed and safe to mount on the wall or stand on a 
shelf. Price £3.20. 
Telephone Extension Bells in bakelìte wall box, these will save 
you missing calls when you are out in the garden or shed, etc. 
Price £316. 
Variable Mains Supply A bench mounting unit which contains 
an isolation transformer for safety and a 2 amp variac for adap- 
tability. With this you will be able to get continuously variable 
mains supply from zero to full voltage at 2 amps. A real time 
saving device, price only £20.75. 
Answering Machines still available as last month's newsletter 
but supplies are going down rapidly and this may well be your last 
chance to acquire one of these. 

A very large purchase this month enables us to offer a range of 
radio items. You will find the prices well below average: 
Cassette Recorder /Player Japanese or Hong Kong made, 
these have all the normal facilities record, playback, fast rewind, 
etc., also sockets for stop /start, microphone, earphone and lead 
for mains as these operate from mains or HP1 batteries. £12.50. 
Six Transistor Pocket Radios Medium wave only but with 
Radio 2 and Radio 4 changing places, Medium wave is all the 
average listener will want in the future. These little radios would 
make a lovely gift for a child. Modern design and in popular 
colours, please state preferred colour and give an alternative, 
price only £1.50. 
AM /FM Radios There's no doubt that FM does give better 
reproduction in good areas so a more adult member of the family 
will be pleased with one of these. The ones we have are in 
leatherette cases and are battery/mains radios having the mains 
unit built in and are complete with mains plug These cover 
medium wave and VHF with optional AFC. Price £6.75. 
8 Track to Cassette Adaptors Cartridges are going out of pop- 
ularity, cassettes on the other hand are being made in increasing 
numbers and cover practically every field of sound entertainment. 
Cassettes can be played in 8 track if you have an adaptor. We of- 
fer these adaptors complete in carrying case and the price is only 
£8.50. 
Soft Toy Radios Not necessarily only for the younger members 
of the family as these are soft and cute and have universal appeal. 
Dolls, poodles, elephants and rabbits each with zip compartment 
at the bottom where the radio fits. Medium wave only, working 
from PP3 batteries. When ordering please state preference and if 
possible give an alternative. £4.50. 
5 Band Portable. A very impressive radio in black imitation 
crocodile case, size approx. 12in. wide, 7in. high and 4in. deep. 
This has metal embellished carrying handle and a pullout chrome 
plated FM aerial, covers the following bands AM 535 to 1605 
kHz. FM 88 to 108 MHz weather band 162.5 MHz and it has a 
logging scale. This battery/mains radio has the built in mains unit 
also serves as a charger if you use rechargeable batteries. The 
mains lead with plug tucks away in its own compartment, another 
feature is a dial indicator which shows state of batteries. A real 
snip at £10.50. 
Car Battery Power Unit made for Rank Radio. This unit has 
been designed to operate 6V battery powered equipment from a 
12V car battery, it provides a reliable source of stabilised voltage 
and gives protection to your equipment in case of accidental 
reversal of connections also against excessive car battery voltage 
should this occur. The unit is very robust and virtually everlasting 
if used sensibly. It uses a negative earth circuit but it will operate 
in a positive earth car providing the instument being played is not 
connected to the car chassis. A real bargain at £2.20. 
Extension Speaker Cabinets A new delivery of these enables 
us to bring down the price quite a lot. We can now supply the 
smaller ones (11in. x 8in. x 4-fin. approx.) at £1.95. Post £1.00 
and we have a larger one with a silver finish size approximately 
12'gin. x 9in. x 5zin. Price of this is £1.69, post £1.50. If you 
can call and collect these cabinets you can save yourself the quite 
considerable postage and you only have to buy a few to get a dis- 
count as well. The quantity discount for these is a speacial rate of 
25% if you buy four or more. Note these cabinets are very good 
quality (made for Rank Audio Systems) the grill material is 
Dacron. 
Slide Switch Bargain Double pole changeover standard size 
with good length of connecting wire soldered to each tag -10 for 
£1.3.8. 
Six Digit Counter Mains operated, 1 pulse moves counter 
through one digit, not resettable but all you have to do is to make 
note of the numbers before the start of each count. Real bargain 
at 80p 
Be Prepared For possible blackouts and interruptions in elec- 
tricity supply this winter! Have some emergency lighting nearby. 
We still have the fluorescent outfits for operating 12in tubes from 
12V car battery and the price is still the same £3.95 plus 50p 
post complete with a 21 in tube. 
Stereo Car Speakers usual type in neat compact enclosures for 
the rear shelf of the car. 8 ohms 5 Watt £5.50 per pair. 
Bleepers 6 /12V battery or transformer operated, ideal for using 
in many alarm circuits but particularly for car and motor cycle 
alarms. These give a loud shrill note. American made by Delta 
Alarms. Price £1.08 + 8p. Large quantities available. 
Most Useful Timer Up to 12 on /offs per 24 hours is what you 
can get from the Venner time switch if you fit our adaptor. The 
shortest on /or off time is one hour but you can use any combina- 
tions of on /off to make up the 24 hours. An obvious use for this is 
to control immersion heaters. These are real. current consumers 
and even though the thermostats are working properly, 
economies can be quite considerable if a time switch is used. Our 
Venners are all capable of 20 amp switching. There are of course 
many other applications for the time switch, which you will 
remember in its basic form follows the sun switching on at dusk 
and off at dawn. Price £3.24 plus 50p post for switch with adap- 
tor, extra for plastic case £1.08 or metal case £2.16 + 16p. 
Safe Soilstat For growers who use soil heating on benches, 
economies can be made by using a thermostat but if mains 
voltage equipment is used then the thermostat must be enclosed 
in a waterproof and earthable container. We can now supply this 
price £3.78 + 28p. This container will accept the normal immer- 
sion heater type thermostat but for soil heating you want one 
which covers 50 deg. farenheit and upwards, we can supply these 
at £3.20. 
Motorised Light Flasher We can offer two motorised units both 
capable of'2 000W of light. Our + second flasher changes every i 
second and the 2 second flasher changes every 2 seconds. Either 
type £6.40. 
Frightening Fuel Billa could lose some of their sting if you fit 
double glazing but even if the fuel bill does not come down much 
you will have a more comfortable home less draughts, etc. 
Double glazing frames, movable in the Spring, can be quite easily 
made using rigid PVC sheetings. We have this, it is as clear as 
glass and )irtually as everlasting. It is easy to fit as you can cut it, 
bend it, nail it, etc. A recent purchase enables us to offer this at 
well below current price. It is 600mm (23' in wide) and available 
in any length (it rolls up like lino). Price 15p per sq ft. Minimum 
order 20 sq ft for £1.05 post 50p orders over £6.00 post free, 
longer lengths price negotiable. 
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Technical 
Training in 
Radio, 
Television and 
Electronics 

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

Personal Tuition and Guaranteed Success 
The expert and personal guidance by fully qualified tutors, 
backed by the ICS guarantee of tuition until successful is 
the key to our outstanding record in the technical training 
field. You study at the time and pace that suits you best and 
in your own home. In the words of one of our many 
successful students: "Since starting my course, my salary 
has trebled and I am expecting a further increase when my 
course is completed." 

City and Guilds Certificates 
Excellent job prospects await those who hold one of these 
recognised certificates. ICS can coach you for: 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 

Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 

Qualify for a New Career 
Home study courses for leading professional examinations 
and diploma courses for business and technical subjects: - 

Engineering Purchasing 
Farming Sales 
Heating Storekeeping 
Industrial Work Study 

Management 
Mechanical 

G.C.E. 
60 subjects 

at "O" & 
"A" levels 

Accountancy 
Air 

Conditioning 
Building 

POST OR PHONE TODAY FOR FREE BOOKLET. 

ii 

ICS To: International Correspondence 
Schools PW D276 

SINCE t 890 
Dept C276 Intertext House, London 
SW8 4UJ or telephone 622 9911 

Subject of Interest 

Name 

Address 

Telephone Number 

. 

i 
nit;nmrtnumumummniltuniltmnamili 

DIODE SCOOP!!! 
We have been fortunate to obtain a 
large quantity of untested, mostly 
unmarked glass silicon diodes. Testing 
a sample batch revealed about 70% 
useable devices -signal diodes, high 
voltage rects and zeners may all be 
included. These are being offered at 
the incredibly low price of LI 25 
/1000 -or a bag of 2500 for E2.25. 
Bag of 10,000 £8. Box of 25,000 
E17.50. Box of 100,000 £62. 
50 Diode Circuits Book 75p. 

PC ETCHING KIT Mk III 
Now contains 200 sq. ins. copper clad 
board, I lb. Ferric Chloride. DALO 
etch resist pen, abrasive cleaner, two 
miniature drill bits, etching dish and 
instructions. £4.25. 

RELAYS 
W847 Low profile PC mntg 10 x 33 
it 20mm 6V coil, SPCO 3A contacts. 

93p. 
W832 Sub. min type, 10 x 19 x 
I0min 12V coil DPCO 2A contacts 

E1 15. 
W701 6V SPCO IA contacts 20 x 30 
X 25mm. Only 56p. 

W817 I I pin plug in relay, rated 24V 
ac, but works well on 6V DC. Con- 
tacts 3 pole clo rated I OA. 95p. 
W819 I2V 125OR DPCO IA contacts. 
Size 29 x 22 x 18mm. Min plug -in 
type 72p. 

1979 CATALOGUE 
64 big pages with 50p discount 
vouchers + qty prices for bulk 
buyers + reply paid envelope -All 
this for just 45p inc. post. 

EDGE CONNECTORS 
Special purchase of these 01" pitch 
double -sided gold -plated connectors 
enables us to offer them at less than 
one -third their original list price! 
18 way 41p; 21 way 47p; 32 way 72p; 
40 way 90p. 

All prices 
include 
VAT -Just 
add 25p post 443 Millbrook Road 

RESISTOR PACK 
Carbon Film 5% mostly =,W, few W 
resistors. Brand new, but have pre- 
formed leads, ideal for PC mete. 
Wide range of mixed popular values 
at the unrepeatable price of E2.50 per 
1000; E11 per 5000. 

DIN SOCKET OFFER 
2 pin switched speaker socket, PC 
mounting: 5 pin 180° PC mete or 
chassis mntg (clip fix). All the same 
price, any mix: 10 for 70p, 25 for 
£1.60, 100 for E5.50. 

BC1828 OFFER 
Special Offer for quantity users I k 
.035 + VAT; 5k .032 t VAT. Price 
negotiable on IOk Approx. IOOk avail- 
able. 

POLYTHENE SHEET 
Size 36 - 18" 200g. Hundreds of 
uses around the home, 100 sheets 
for LI -SO. Box of 1500 for E19. 

AIR FRESHENER KIT 
As featured in Nov. EE. Complete 
kit inc. . case and instructions. Only 
£7-95+ 55p p & p. 

74 SERIES PACK 
Selection of boards containing many 
different 74 series IC's. 20 for El; SO 
for £2.20; 100 for E4. 

TRANSFORMERS 
All mains primary: 12 -0 -12V 50mA 
85p; IOOmA 95p; IA £2.50. 6 -0 -6V 
IOOmA 85p; 14A £2.40. 9.0 -9 -V 
75mA 85p; IA £2.10. 
Multitapped type 0- 12- 15- 20- 24 -30V, 
IA £3.95; 2A E5.35; 3A E6.9 20V 
2IA E3.90; 25V IIA £2.25; 12V 8A 
E4; 24V 5A E7.50; 0.22- 34.4IV 4A 
E7.50; 20V + 300mA twice E2.50; 
12V L 250mA twice £2.00. 

HEAT SINK OFFER 
Copper TO5 sink 17mm dia. ,. 20mm. 
10 for 40p; 100 for E3; 1000 for £25. 

GREEN WELD 
Southampton SOI OHX 

FANE NEW "POP" RANGE SPEAKERS 
Improved appearance - higher sensitivity 

Rec. Price 
12" `POP' 40Tcoa,e45w £14.95 
12" `POP' 50H 50w £16.99 
12" 'POP 75 75w £23.95 
IS" 'POP' 65 70w £25.95 
15 "'POP' 80 80w £31.95 
18 "'POP' 100 100w £52.75 
18" 'POP' 150 150w £57.95 

Each designed to pro- 
duce the individual 
sound for its purpose. 
Robust Cast Alu. Chassis. 
* As reviewed in Int. 
Musician. 

Linen Cone surround 

SPECIALIST RANGE Rec. Price 
12" DISCO /80 80w* Fitted large £29.95 
12" DISCO /100 100w Coon £31.95 
12" GUITAR /80L 80w* For Lead 

£28.95 Gestar 
12" GUITAR 80B Prs rec for 

12" PA /80 80w 
Bass Guitar 

d8.95 Dual Cone. For 
general purpose P.A. 

15" BASS /85* 85w FGuBars 
£41.95 

15" BASS / I00 100w £44.50 
HIGH FREQUENCY 
HORNS 

J44Range: 
2.5KHz -15KHz 
Power: 50w with 

HPXIR 
30w with HPXI R 

Imp: 8 ohms £7.95 Size approx 
31" x 31" x 3" 

J73Range: 
2'5kHz -20hHz 
Power: 50w 
with HPX I R 
Imp: 8 ohms 

J104 Range: 
2K Hz -ISKHz 
Power: 50watt 
with HPXIR 
70 watt with 
HPX2R t Imp: 8 ohms £ 16.95 Size approx 10;" x 3; x 71" 

920/2 

Range: I KHz -I8KHz Power: 
IOOw with HPXI. Imp: 8 ohms 

Size approx Rec. L62.95 14 "x9 "x IS" Price 

HIGH POWER "CROSS -OVERS" 
HPXIR (3.5KHz) 4.3.65 
HPX2R (5KHz) 
Impedance or total impedance of Bass 
Drivers not to exceed 80. Otherwise 

Size approx: use series Horns or attenuation pro - 
7 }" x 3"x 6 1" Rec} Price Li ç 

vided with HPXIR and HPX2R. 
FANE SPEAKERS -SUPPLIED TO MOST LEADING U.K. MANUFACTURERS OF GROUP & DISCO EQUIPMENT 
2 years guarantee on speakers & Horns Rec. Prices INCLUDE VAT. Distributors (Wholesale & Retail) Rec. prices shown correct at 20/11/78 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS 

Manufacturers & Export enquiries to:- 
FANE ACOUSTICS LTD, HICK LANE, BATLEY, YORKSHIRE 
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RADIO EXCHANGE LIMITED 
NEW ELECTRONIC 
MASTER KIT 

ELECTRONIC , 
CON ST RU CT iON 
KI E.C.K.2 

N EW ROAMER TEN 
M EL R.K.3. 

EDU -KIT MAJOR 

With special V.H.F. Tuner 
Module to construct. A com- 
pletely Solderless Electronic 
Construction Kit, with ready 
drilled Bakelite Panels, Nuts, 
Bolts, Wood Screws, etc. Also 
in the kit: Transistors, Capaci- 
tors, Resistors, Pots, Switches, 
Wire, Sleeving, Knobs, Dials, 
5" x 3" Loudspeaker and 
Speaker Case, Crystal Earpiece, 
etc. Also ready wound Coils 
and Ferrite Rod Aerial. These 
are the Projects you can build 
with the components supplied 
with the kit, together with 
comprehensive Instruction Man- 
ual Pictorial and Circuit 
Diagrams. 
Projects: 
V.H.F. Tuner Module * A.M. Tuner 
Module * M.W. L.W. Diode Radio * Six Transistor V.H.F. Earpiece 
Radio * One Transistor M.W. L.W. 
Radio * Two Transistor Metronome 
with variable beat control * Three 
Transistor and Diode Radio M.W. 
L.W. * Four Transistor Push Pull 
Amplifier * Eight Transistor V.H.F. 
Loudspeaker Receiver * Variable 
A.F. Oscillator * Jiffy MultiTester * Four Transistor and Diode M.W. 
L.W. Radio * A.F. R.F. Signal 
Injector * Five Transistor Push Pull 
Amplifier ,* Sensitive Hearing Aid 
Amplifier * Three Transistor and 
Diode Short Wave Radio * Signal 
Tracer * Three Transistor Push Pull 
Amplifier * One Transistor Class A 
Output Stage to drive Loudspeaker * Sensitive Transistor Pre -Amp * Transistor Tester * Sensitive 
Three Transistor Regenerative Radio * Four Transistor M.W. L.W. and 
Diode Tuner * Five Transistor 
M.W. L.W. Trawler Band Regenera- 
tive Radio * Five Transistor V.H.F. 
Tuner * Three Transistor Code Prac- 
tice Oscillator * Five Transistor 
Regenerative Short Wave Radio * Four Transistor and two Diodes 
M.W. L.W. Loudspeaker Radio * Seven Transistor M.W. L.W. Radio 
with Loudspeaker Push Pull output * One Transistor Home Broadcaster. 

£14.99+P &PCI.10 

V.H.F. 
AIR 
CONVERTER 
KIT 

Build this converter kit and 
receive the aircraft band by 
placing it by the side of a radio 
tuned to medium wave or the 
VHF band and operating as 
shown in the instructions sup - 
plied free with all parts. 
Uses a retractable chrome - 
plated telescopic aerial, gain 
control, V.H.F. tuning capacitor, 
transistor, etc. Size 5; "x I z "x 3f ". 
All parts including case and plans. 

j4.95+P and + v In&s.6 

P0p 

Self Contained Multi -Band 
V.H.F. Receiver Kit. 
8 transistors and 3 diodes. Push 
pull output. 3 in. loudspeaker, 
gain control, 7 section chrome- 
plated telescopic aerial, V.H.F. 
tuning capacitor, resistors, 
capacitors, transistors, etc. Will 
receive .T.V. sound, public 
service band, aircraft, V.H.F. 
local stations, etc. Operates 
from a 9 volt P.P.7 battery (not 
supplied with kit). 
Complete kit of parts 

£7.95 + P &Pand 
Ins. 90p 

NEW MODEL R.K.1. 

low 

MultiBand A.M. Receiver. 
M.W.L.W. Trawler Band and 
Three Short Wave Bands. Seven 
Transistors and Four Diodes. 
Push Pull Output stage. 5" x 3" 
Loudspeaker. Internal Ferrite 
Rod Aerial. Kit includes all 
parts to build it up including 
Carrying Strap, Rubber Feet and 
ready -drilled Panels. Compre- 
hensive Instruction Manual for 
stage by stage construction. Uses 
P.P.9 Nine Volt Battery. 

£8.99 + óP 
P 

Multiband V.H.F. and 
A.M. Receiver. 13 Transistors 
and Six Diodes. Quality 6" 
x 3" Loudspeaker 
With Multiband V.H.F. section 
covering Mobiles, Aircraft, T.V. 
Sound, Public Service Band, 
Local V.H.F. Stations, etc. and 
Multiband A.M. section with 
Airspaced Tuning Capacitor for 
easier and accurate tuning, 
covering M.W.I , M.W.2, L.W. 
Three Short Wave Bands S.W.I, 
S.W.2, S.W.3 and Trawler Band. 
Built -in Ferrite Rod Aerial for 
Medium Wave, Long Wave and 
Trawler Band, etc., Chrome - 
plated 7 section Telescopic 
Aerial, angled and rotatable for 
peak Short Wave and V.H.F. 
reception. Push -Pull output using 
600mW Transistors. Gain. Wave - 
Change and Tone Controls. Plus 
two Slider Switches. Powered 
by P.P.9 -9 volt Battery. 
Complete kit of parts including 
carrying strap. Building Instruc- 
tions and operating Manuals. 

£14.79 + £1&lÚ 

Completely solderless Electronic 
Construction Kit. Build fifteen 
projects includingi- 

Signal Injector Transistor 
Tester NPN -PNP 7 Transistor 
Loudspeaker Radio MW /LW 5 
Transistor Short Wave Radio. 

Components include: 
24 Resistors 21 Capacitors 
10 Transistors 5" x 3" Loud- 

speaker Earpiece Mica Base- 
board 3 I2 -way Connectors 

2 Volume Controls 2 Slider 
Switches I Tuning Condenser 

3 Knobs Ready Wound MW/ 
LW /SW Coils Ferrite Rod 6} 
yards of wire I yard of sleeving, etc. 
Complete kit of parts including 
construction plans. 
Total building costs: 

P ÿs 9.Q9 
+ 

P and W7 va7 Ins. 
& 

El 10 

EDU KIT JUNIOR 

Completely Solderless Electronic 
Construction Kit. Build these pro- 
jects without Soldering Iron or Solder * Crystal Radio Medium Wave 

Coverage -No Battery necessary 
* One Transistor Radio 
* 2 Transistor Regenerative Radio 
* 3 Transistor Earpiece Radio 

Medium Wave Coverage 
* 4 Transistor Medium Wave Loud- 

speaker Radio 
* Electronic Noise Generator 
* Electronic Metronome 
* 4 Transistor Push /Pull Amplifier 
All parts including Loudspeaker, Ear- 
piece, M,W. Ferrite Road Aerial, 
Capacitors, Resistors, Transistors, etc. 
Complete kit of parts including 
construction plans. 

ár Ls6-ff5 -{- P & P and 
a7 Ins. 90p 

E.V.6 PLUS ONE 

Build this exciting new design. 
Now with 7 Transistors and 4 
diodes. MW /LW. Powered by 9V 
battery. Ferrite rod aerial, tuning 
condenser, volume control, and now 
with Sin. loudspeaker. Attractive 
case with red speaker grille. Size 
9in. x 5+in. x 2áin. approx. All parts 
including Case and Plans. 
Total Building Costs: 

£6.95 + Ins. 90pnd 

RADIO CONSTRUCTION 
KIT Q7 

A compact small 
radio kit covering 
Medium Wave and 
Long Wave bands. 
Rugged Micanite con- 
struction and simple 
square design allows 
for easy carrying and positioning. 
Ideal for the Garage, Workroom, 
Kitchen, etc., has seven Transistors 
and four Diodes, quality Loudspeaker, 
ready wound Ferrite Rod Aerial and 
Carrying Strap. Size 41" x 4f" x 4f. 
All parts and plans excluding 9v PP7 
Battery. 

£6.25 + P 
& P and 

Ins. 75p 

POCKET 
FIVE 

NOW WITH 2f "LOUDSPEAKER 
3 Tuneable wavebands. M.W., 
L.W., and Trawler Band, 7 stages, 
5 transistors and 2 diodes, 
supersensitive ferrite rod aerial, 
attractive black and gold case. 
Size 51" x I " x 3f" approx. 
All Parts including Case and 
Plans. 

Total Building Costs 

£4.95 +P &Pand 
Ins. 80p 

To: RADIO EXCHANGE LTD 
6IA High Street, Bedford MK40 ISA 

Callers side entrance "Lavells" Shop. 
Open 10 -1, 2.30 -4.30 Mon. -Fri. 9-12 Sat. 

Tel.: 0234 52367 

Reg. No. 788372 

I enclose E for 

Name 

Address 

PW279 

Practical Wireless, February 1979 7 



rnbit 

® 
ambirThat's 

international 

At lost, DIY Hi Fi which looks us if it isn't. 
not to say it doesn't look like HiFi - just that it doesn't look like the usual sort of 

thing you have come to associate with DIY HiFi. The Mk3 outstrips and outperforms all 
British made HiFi tuners, and most imported ones too. Certainly at the price, there isn't 
one near it. But more than that, it looks superb . A small pic here would be an insult, 
so send an SAE for details on the kit that looks as if isn't. It's something else Production of the new catalogue has been 

just been appointed as distributors for two 
components products yet : The Micrometals 
formers, and the OKI range of VLSI for 
We apologize for any inconvenience, but 
and include some products you will find 
IC with less than ten external components 
from LW to 39.999MHz, FM frequency 
offsets programmable by diodes), a 24 hour 
independent on and off timers, time signals 
a sleep timer. This costs £14 with its timebase 
before an expensive and time wasting escercise. 
ICM7216 has revolutionized the instrument 
And those of you familiar with Amidon 
new RF designs, will be pleased to know 
the Micrometals types for applications from 
OKI frequency counter ICs: details in cat2 
MSM5523 for CA LEDs with RHDP such 

as FND507 £14 inc xtal 
MSM5525 for 3% digit LCD AM /FM with 

direct segment drive. no clock 
or timers - £11 inc xtal 

Other types for fluorescent displays etc OA 

Other new semiconductor additions: 
KB4437 pilot cancel mpx decoder 4.35 
KB4438 muting stereo preamp 2.22 
HA1370 supercedes TDA2020 2.99 
TDA1090 HiFi AM /FM 3.35 
TDA1220 low cost AM /FM 1.45 
PRICES DOWN ON VMOS: as expected, this 
new technology in power transistors is getting 
cheaper. 120v comp pairs /100W for £10.00 
Price reduction on CA3189E ....now £2.20 
New varicaps: to add to the biggest range 

KVi211 2:9v bias to tune MW, like the 
KV7210, but a double diode £1 75 

New pilot tone filters from TOKO 
2088LR series, individual per channel with a 

26f38kHz version for pilot cancel decoder 
applications. Flat to 15kHz £0.90 
New crystal filter for amateur NBFM 
TOYO 10M4B1 with over 90dB adjacent eh. 
rejection for 2m NBFM. 10.7MHz £14 
New ceramic IF filters for 455kHz 
CFM455H 6k Hz /6d B, 15kHz max /60dß - 

ideal for MC3357 etc. £10 

held up for a few weeks - since we have 
of the most exciting ranges of radio 

range of iron dust torroids cores and 
digital frequency displays for receivers. 
these two ranges are really worth the wait, 
hard to believe, like the MSM5523 IC, an 

that gives AM frequency readout to 1kHz 
readout in 100kHz steps - (all usual IF 

format clock with 12 hour display, 
on the hours, stopwatch facility and 

crystal, and makes all that has gone 
Rather like the way the Intersil 

counter market. (See the OSTS ad.) 
and IG dust torroids, favoured in many 
Ambit will be stocking a broad range of 

EMI filters to RF PA stages. 

A brief summary of some of our range o' ICs: 

.., 

* Exceptionally high performance - exceptionally straightforward assembly - * Baseboard and plug -in construction. Future circuit developments will readily 
plug in, to keep the Mklll at the forefront of technical achievement * Various options and module line -ups possible to enable an installment approach 
to the system 

and now previewing the matching 60W /channel VMOS amplifier: 

-* Matching both the style and design concepts of the Mklll HiFi FM tuner 
* Hitachi VMOS power fats - characterized especially for HiFi applications 
* Power output readily multiplied by the addition of further s * Vu meters on the preamp - not simply dancing according to vol level -* Backed with the usual Ambit expertise and technical capacity in audio - 

The PW DorchesterLw,mw,SW IL Fm stereo tuner: 
TDA1062/1.95; TDA1083/1.95; HA1197/£1.40 
CA3123E/£1.40; TBA651/E1.81; CA3089/1.94 
HA1137/£2.20; MC1310/£2.20; HA1196/£3.95 
KB4424/£2.75; KB4423/E2.53;SD6000/£3.75 
KB4412/£2.55; KB4413/£2.75; KB4417/£2.55 
MC1495L/£6.86*; MC1496P/£1.25 
LM381N/£1.81; LM1303/£0.99; ULN2283B/ 
£1.00; LM38ON /E1; TBA810AS /£1.09 
TCA940E /£1.80; TDA2002/£1.95; 
ICL8038CC£4.50 *; NE566 /£2.50 *; NE567/ 
£2.50 *; NE560B /£3.50; NE561 B/£3.50; 
NE562B/£3.50 *; NE565A /£2.50* 
SEE THE OSTS ADVERT FOR CMOS/TTL In much 

counters 
radio tuner. 
genuine 
The AM 
a BFO 
intended 
make that 
is 1.2uV 
project 
isn't over 
stereo 
The tuner 
The case 
An SAE 

i 

C7c.M=.7 =Icic7ú4 
- -' 

the same way as we have swept away the 'old technology' in frequency /timer 
- with the OKI and Intersil single IC counters, we now offer a single IC "All Band" 

Don't confuse this one chip radio with things like the ZN414 for this is a 
superhet receiver with a mechanical AM IF filter, and ceramic IF filters for FM. 
section employs a balanced input mixer section, covering all broadcast bands - plus 

and MOSFET product decetor for SSB /CW - though at this price, the tuner is not 
as a "communications receiver" - although we know of many lesser designs that 

claim. The AM sensitivity is nevertheless better than 5uV, and FM sensitivity 
for 30dB S /N. As a multiband broadcast superhet receiver, it is a unique constructor P q 

that fulfills the requests we very frequently get for a general coverage circuit that 
complicated. The set has CA3089E FM performance, with mute etc., and a PLL 

decoder with full pilot tone filtering. 
board - with "on board" PCB mounted switching, all components etc : £33.00 

/cabinet with PSU, meter and mechanics etc £25.00 
for full details please. See the feature article in Practical Wireless (Dec /Jan) 

REGULATORS, OPTO DISPLAYS, and other 
types of linear devices. 

Some transistors for RF specifically: 

eF256LB/O.34; 40822/0.43 800863 /0.51.60* 
40673/.55' 8F274/o.18; BFt95 /0.18; 
BF240/0.22; BF241/0.22; BF362/0.70; 
BF479/0.86; 8E679S/0.70; BFY90 /0.90* 
PIN and other Varicap diodes: 
BA102/0.30; BA121/0.30; ITT210/0.30 
86104B/0.40; MVAM2 /£1:48: MVAM115/ 
£1.05; MVAM125 /1.05; KV1210/£2.75 
BA479/0.35; TDA1061 /0.95; BA182/0.21 
METER MADE low cost panel meters : 

3 x 930 series with blanks and dry transfer 
sheet of scales and ledgends for £12.5 

TERMS etc: 
part 

please, VAT on Ambit Items is generally 
per order, 

except carr we 
tuner 

klO 

2 Gresham Road Brentwood Essen. Catalogue pan 7:45p, part 2 50p all inclusive. Postage 25p per order, carriage on tuner kits 
£3. Phone Brentwood 102771 216029/227050 9am -7pm. Callers welcome inc. Saturdays . / / 

FF1 
Fidelity Fastenings FF1 is a 
precision made, vibration 
damped wall fastening for 
Hi -Fi and Stereo Speakers of 
up to 501bs weight each. 
Almost undetectable when 
fitted, the FF1 allows easy 
adjustment of speaker angle, 
and the rubber mounting 
ensures that they do not move 
accidentally. Speakers can also 
be quickly and easily lifted off 
for dusting, cleaning and 
redecorating. 
Available from all good Audio, 
Hi -Fi and electrical shops at 

£6.49 

THE 
NUMBER 
BEHIND 
MOST 
LEADING 
MAKES OF 

, HI -Fl 
SPEAKER 

61111°. 

SYSTEMS, 

*Holds up to 
501bs weight 
per speaker. 

*Precision cast 
mounting 
brackets. 

* Rubber friction 
mounting for 
complete 
stability. 

*Easy adjustment 
of angle for 
precise stereo 
image. 

in case of difficulty, 
direct from the 
manufacturer at £6.89 
inc P & P 

PRECISION AUDIO PRODUCTS 
F ROM 

The Ridgeway, her, Buckinghamshire 
Tel: (£1753) 654222 

SINCLAIR PRODUCTS microvision tv 
£90. PDM35 £27.25. mains adaptor £3.24. 
case £3.25. DM235 £4830. rechargeable 
battery units £8. adaptor /charger £3.70. 
case £8.50. cambridge grog calculator 
£13.13. prog library £3.45. mains adaptor 
£3.20. enterprise prog calculator £21.95. 
DM350, DM450 p.o.a. 
COMPONENTS send one for full list. 1 lb 
FeCI £1.05. dab pen 73p. 60 sq ins pcb 55p. 
laminate cutter 75p. small drill 20p. zn414 
£1.05. pcb and extra parts for radio £3.85. 
case £1. 1N4148 1.4p. 1N4002 2.9p. 723 
29p. 741 15p. NE555 23p. bc182b, 
bc183b, bc184b, bc212b, bc213b, bc214c 
4.5p. plastic equivs bc107, bc109 4.8p. }W 
5% E12 resistors 10R to 10M 1p, 0.8p for 
50+ of one value. 16v electrolytics 
5/1/2/5/10/22mf 5p, 100mí 6p, 1000mí 
10p. polyesters 250v 015, -068, -1 mf 1 }p. 
ceramics 50v E6 22pf to 47n 2p. 
polystyrenes 63v £12 l opf to 10n 3p. zeners 
400mW E24 2v7 to 33v 7p. 
TV GAMES send sae for data. AY -3 -8500 
+ kit £8.95. AY -3 -8600 + kit £12.50. tank 
battles chip £6.90, kit £7.05. stunt cycle 
chip £6.90, kit £5.60. rifle kit £4.95. 
TRANSFORMERS 6-0-6v 100ma 74p, 
14a £2.35. 6.3v 1 4-a £1.89. 9-0-9v 75ma 

74p, la £2, 2a £2.60. 12 -0-12v 100ma 
90p, la £2.49. 
IC AUDIO AMPS with pcb JC12 6W 
£1.60. JC20 10W £2.95. J C40 20W £2.95. 
BATTERY ELIMINATORS 3 -way type 
6/73/9v 300ma £2.95. 100ma radio type 
with press -studs 9v £3.35, 9 +9v £4.50. 
stabilized type 3/6/7+79v 400ma £6.40. 12v 
car convertors 3/41/6/7449v 800ma £2.50. 
BATTERY ELIMINATOR KITS send sae 
for data. 100ma radio types with press -studs 
4! v £1.40, 6v £1.40, 9v £1.40, 44- +41v 
f 1.80, 6 +6v £1.80, 9 +9v £1.80. stabilized 
8 -way types 3/41/6/71/9/12/15/18v 100ma 
£2.80, lAmp £6.40. stablilzed power kits 
2 -18v 100ma £3.60, 2 -30v 1A £6.95. 
2 -30v 2a £10.95. 12v car convertor 
6/74-/9v 1 a £1.35. 
T -DEC AND CSC BREADBOARDS s -dec 
£3.17, t -dec £4.02, u -deco £4.40, u -decb 
£673.16 dil adaptor £2.14. exp300 £6.21, 
exp350 £3.40. exp650 £3.89. exp4b £2.48. 
BI -PAK AUDIO MODULES s450 £23.51. 
AL60 £4.86. pa100 £16.71. spm80 £4.47. 
bmt80 £5.95. stereo 30 £2012. 

SWANLEY ELECTRONICS (Dept PW) 
32 Goldsel Rd., Swanley, Kent 
Post 30p extra. prices include VAT. 

STEPHENS-JAMES LIMITED 
. COMMUNICATION ENGINEERS 

47 WARRINGTON ROAD, LEIGH WN7 3EA 
ENGLAND 

Telephone (0942) 676790 

Everything for the Short Wave Listener. 

We stock receivers and listening aids by most of the world's leading manufacturers. Full 
range of VHF receivers- transceivers. Mobile equipment pre -selectors -filters- antennas. 
Stabilised power supplies from 2 to 20 Amp. 

Yaesu 
FRG7-FRG7000-FR101 

Drake 
SSR-1 SPR4 R4C 

Secondhand Equipment 
Our secondhand equipment stock 
changes dally. Send S.A.E. for latest 
price list. Part exchanges welcome. 
Access-Barclaycard and H.P. facilities. 

'TRIO 
R -300 - R599D - Reyes 

Antenna Multituners 
Designed and manufactured by our- 
selves. Over 1000 sold in over 50 
countries., 

Antenna Switches 
Mk2 covers 550Khz 30Mhz £25.00 
Prices include VAT and postage. 
Send SAE for Test repart. 
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O 5T5 
Since AMBIT introduced the "One Stop Technology Shop" to our service, we have been pleased to see just how many users of 
electronic components appreciate our guarantee to supply goods only from BS9000 approved sources. More than ever, professional 
and amateur electronics engineers cannot afford to waste time on anything less than perfect pedigree products. SEE THE 

AMBIT AD TOO! 

CD4000 cmos micromarket SLASHED TTL :Standard Ana LP SchottkY 
8216 1.95 

'N' 'LSN' 'LSN' 'N' 'LSN' 'N' 'LSN' 6800 series 

6800P 6.50 
6820P E6 
6850P 2.75 
6810P £4 
6852 3.65 
8080 series 
8080 6.30 
8212 2.30 

2114 £10 4000 17p 4059 563p 4522 149p 
8224 3.50 2708 £10.55 4001 17p 4060 115P 4527 157p 

4002 17p 4063 109p 4528 102p Development 
4006 í09P 4066 53p 4529 141P 
4007 18p 4067 400p 4530 90p 
4008 80p 4068 25p 4531 141p 
4009 58p 4069 20p 4532 125p 
4010 58p 4070 20p 4534 614p 
4011 17p 4071 20p 4536 380p 
4012 17p 4072 20p 4538 150p 
4013 55P 4073 20p 4539 110P - - 

4016 52p 4075 20p 4541 141p -- - - - -- 

4017 80p 4076 90p 4543 174p 
4018 80p 4077 20p 4549 399P 
4019 60p 4078 20p 4553 440P 
4020 93p 4081 20p 4554 153p 
4021 82 4082 20p 4556 77 
4022 90p 4085 82p 4557 386p 
4023 17p 4086 82p 4558 117p 
4024 76p 4089 150p 4559 388p 
4025 17p 4093 50p 4560 218p 

4032 1130p 4161 90p 4580 600p 

4035 120p 4174 104p 4583 84p 

4037 100p 4194 95p 4585 100P 

4050 559 4516 12Sp 
LM301 AN 67p 

741 CH to5 66p 
4051 65p 4517 382p 

LM3O1A 130p 741CN Sdil 270 
4052 65p 4518 103p 

LM308N 97p 747CN 70p 0.5" Fairchild 4053 659 4519 57p 
LM318H 279p 748CN 36p 

FND500 red CC 150p 4054 120p 4520 109P 
LM318N 224p 

NE531T 12CP 
FND507 red CA 150 4055 135p 4521 236p NE531N 1050 p 

TERMS: CWO pse., VAT to be dded at 8% (inland), pp 25p per orde . When ordering from the 
OSTS and Ambit - a single combined remittance and pp charge is suffi lent. Account details OA. 

82p P 

4026 180p 4094 190p 4561 65p 
4027 55p 4096 tOSp 4562 530p 
4028 72p 4097 372p 4566 159P 
4029 í00P 4098 110P 4568 281P 
4030 58p 4099 122P 4569 303P 
4031 250p 4160 90p 4572 25p 

4033 145p 4162 90P 4581 319p 
4034 200p 4163 90p 4582 164p 

4036 250p 4175 95p 4584 63p 

4038 105p 4501 23p 
4039 250p 4502 91p 
4040 83p 4503 69p 
4041 90p 4506 51P BIMOS 
4042 85p 4507 55p CA3130E 84p LM339N 66p 
4043 85P 4508 248p CA3130T 90p LM348N 186P 
4044 80P 4510 99P CA3140E 35p LM3900N 60p 
4045 150p 4511 149p CA3140T 72p 709HC tos 64P 
4046 130p 4512 98p CA3160E 90p 709PC dil 36p 
4047 99p 4513 206p CA3160T 99P 710HC tos 65p 
4048 60p 4514 260p 

OP amps 710PC dil 59p 
4049 559 4575 300p 723CN 65p M tAH 7 

8228 4.78 
8251 6.25 
8255 5.40 
MEMORIES 
2102 £1.70 
2112 £3.40 
2513 £7.54 
4027 £5.78 

MEK6800 £220 
TK80 £306 
AMI, S:gnetics, 
TI, Intersil, 
Harris etc. OA 

Voltage- Regs 
NEW LOW PRICES 
7800 series UC T0220 package 1A all 95p 
7900 series UC 10220 package 1A all £1 
78MUC series T0220 package 1/2A all 90p 
78LCP series T092 100mA all 35p 

1200 up to 3A /adjustable V &A 195p 
78MGT2C %amp adjustable volts 
79MGT2C %amp adjustable volts 

175p 
175p 

723C precision controller 65p 
MAINS FILTERS FOR NOISE /RFI etc 
1 amp in IEC connector 
5 amp in 'wire in' case 
NE550A 73p 

£4.83 
£3.87 

LIIIEARSnon consumer OPTO7 seg display 

0.43" High Efficiency HP: 
5082- 7650 red CA 
5082- 7653 red CC 
5082- 7660 yellow CA 233 
5082- 7663 yellow CC 
5082- 7670 green CA 
5082- 7673 green CC 

0.3" Standard HP 
5082- 7730 red CA 
5082 7740 red CC 

} I 147p 

2 Gresham Rond, Brentwood, Essex. 

7400 13 20 7455 35 24 74126 57 44 74185 134 
7401 13 20 7460 17 74128 74 74188 275 

7402 14 20 7463 74132 73 78 74190 115 92 
7403 14 20 7470 28 74133 29 74191 
7404 
7405 

14 
18 

24 
26 

7472 
7474 

28 
32 

74136 
74138 

40 
60427098 

o 
74792 

4193 
705 
105 

180 
180 

7406 38 7474 27 38 74139 60 74194 105 187 

7407 38 7475 38 40 74141 56 74195 95 137 
7408 17 24 7476 37 74142 265 74196 99 110 
7409 17 24 7478 74143 312 74197 85 110 
7410 15 24 7480 48 74144 312 74798 150 
7411 20 24 7481 86 74145 65 74299 760 
7412 24 7482 69 74147 175 74248 90 
7413 30 52 74ß3A 74148 109 74249 93 
7414 51 730 7484 97 74150 99 74251 90 
7415 24 7485 104 99 74151 64 84 74253 105 
7416 30 7486 40 74153 64 54 74257 108 
7417 30 7489 205 74154 96 74258 153 
7420 16 24 7490 33 90 74155 54 110 74259 420 
7421 29 24 7491 76 110 74156 80 110 74260 153 
7422 24 24 7492 38 78 74157 67 55 74261 353 
7423 27 7493 32 99 74158 60 74266 40 
7425 27 7494 78 74159 210 74273 124 
7426 36 27 7495A 65 99 74160 82 130 74275 312 
7427 27 29 7496 58 120 74161 92 78 

777444222987093 

52 
7428 35 32 7497 185 74162 92 130 120 
7430 17 24 74100 119 74163 92 78 90 
7432 25 24 74104 63 74164 104 74293 95 
7433 40 32 74105 ' 62 74165 105 74295 120 
7437 40 24 74107 32 38 74166 74298 100 
7438 33 24 74109 63 38 74167 20 74324 157 
7440 17 24 74110 54 74168 74325 242 
7441 74 74111 68 74169 200 74326 247 
7442 70 99 74112 88 74170 230 200 74327 237 
7443 
7444 

115 
112 

74113 
74114 

38 
38 

74172 
74173 

625 
170 

74352 
353 

100 
100 

7445 94 74116 198 74174 87 120 4362 715 
7446 94 74118 83 74175 87 110 4365 49 
7447 82 74119 119 74176 75 ¡74366 49 
7448 56 99 74120 115 74177 78 74367 43 
7449 99 74121 25 74180 85 74368 49 
7450 17 74122 46 74181 165 350 74373 77 
7451 17 24 74723 48 74182 160 74374 77 
7453 17 74124 74183 210 79375 60 
7454 17 24 74125 38 44 74184 135 

74377 
74378 
74379 
74390 
74390 
74395 
74396 
74398 
74399 
74445 
74447 
74690 
74668 
74670 

LSN 
124 
93 

130 
37 

140 
139 
133 
180 
150 
92 
90 

140 
110 
249 

MISCELLENY 
NE555 30p 
NE556 78p 
NE558 180p 
ICM7217 950p 
ICM7208 1495p 
ICL7106CP- 
LCD DVM IC 

955p 
LCD DVM KIT 

2480p 
31/2 digit LCD 
display 1150p 
ICL7107 LED 
DVM kit 2065p 
ICM7216 - 8 digit 
10MHz DFM/ 
timer £19.82 
(for LED C.Cethl 

SCALAR ICs 
8629 150MHz 
divide by 100 

420p 
95H90DC 780p 
11C90OC 1400p 
8618 -new -divide 
by 100 or 10 
for 120 /60MHz 

450p 

The ICL7216B Pl is still the cheapest way to make a ful 8 dig t/ 10MHz frequency counter /timer, 
and with 10 external components + display - it is also one of t e simplest. For £19.82, it takes a 
lot of beating. The mains filters have been extended now to in lude a 6amp IEC version at £5.10, 
and with the amount of electronic noise on the average supply (next door's fridge, for instance) it 
is a really worthwhile addition to any sensitive equipment. LPSN TTL now includes many more 
of latest types, all - of course - are absolutely prime first quality types. And don t forget our range 
of OPTO displays includes Hewlett Package high efficiency 0.43" types in all colours - renowned 
as the finest quality in the market. For other types of component - discrete LEDs, radio and audio 
devices, tuner modules, kits etc., see our other advertisement for more details - or send for the 
AMBIT catalogue system. Part one (45p) includes details of our background 'standard' items, and 
the new part two includes all the latest introductions and developments, plus a rundown on OSTS. 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslle) Copy of original article suPplled on request 

IF Sub -Assembly (G8) £6.80. P & P 75p. 
Mullard ELC1043 V'cap UHF Tuner£5.50. P & P35p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Power Supply Prtd Circuit Board £1.00. P & P 30p. 
Res, Caps, Semiconds, etc. for above £5.80. 
Mains Transformer for above £2.50. P & P 30p. 

Add 121% VAT to price of goods. P & P all items 85p. 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01 -794 8751 

TOPS THE PACK! 
COMPONENTS 

KITS 

MODULES 
ACE MAILTRONIX LTD SERVICE 

Dept.PW,Testa(Street QUALITY 
Wiefe ,WÑikshireWFl5A PRICES 

MAGAZINE 
PROJECTS 

- Now over 1,000 types in 
stock! - See the new range of low - 
cost 'E LEKITS'. 
New ready -built functions. 
1st Class same day despatch. 
All guaranteed products. 
Many reductions! 

Trouble -free! 

Name 

Address 

I enclose 30p *, please send catalogue. 

*Refundable with future orders over £5.00. 

Practical Wireless, February 1979 

START THE NEW YEAR WELL 
by treating yoursef to this 

famous 
Components 
Catalogue 

The finest components 'cata- 
logue yet published. 
128 A -4 -size pages. 
About 2,500 items clearly 
listed and indexed. 
Profusely illustrated. 
Bargain List sent free. 
At f1 -25, incl. p. & p., the 
catalogue is a bargain. 

Send the coupon below now. 
HOME RADIO (Components) LTD., 
Dept. PW., 234-240 London Road, 
Mitcham, Surrey CR4 3HD 

r o N / Please write your Name and Address in block capitals 

0.44 
NAME 

C_) I ADDRESS 
4,7 

ó I 
m 

m 
HOME RADIO (Components) LTD., Dept. h I P.W. 234 -240 London Road, Mitcham, Surrey 

Q 3 L CR4 3HD. 

1 

(Rego. No 
London 912956)] 



B. BAMBER ELECTRONICS Dept. P.W.5 STATION ROAD, LITTLEPORT, CAMBS.. CB6 10E 
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

OSMOR 10V REED RELAY COILS 1k ohm 
coil) to fit 4" reeds (not supplied)2 for 50p. 
HF CHOKES wound on 4" x 1" long ferrites. 
4 for 50p. 
VHF CHOKES wound on 6 -hole tubular 
ferrites. 5 for 40p. 
DUAL TO18 HEATSINKS 1" x 4" x 4" 
with screw -in clamps. 3 for 50p. 

MAINS TESTER SCREWDRIVERS 100 
to 500V. Standard size 50p. Large 70p. 
RADIO PLI ERS 5}" £1.80. 64" £2.00. 
SMALL SIDE CUTTERS with wire holding device) £450. 
MINIATURE FILE SETS. Set of 6 £2.20. 
TAP AND DIE SETS (18 piece) contain 1 

each of 0, 2, 4, 6, 8, BA SIZES in Dies, Plug 
Taps, Taper Taps + American type tap 
wrench, T type tap wr'ch, Die Holder. £12.50. 

LARGE ELECTROLYTIC PACKS. Con- 
lain range of large electrolytic capacitors, 
low and high voltage types, over 40 pieces, 
£300 per pack ( +124% VAT). 

Slider Switches. 2 pole make and break (or 
can be used est pole change -over by finking 
the two centre pins), 4 for 50p. 

DUE TO A CHANGE OF SUPPLIER, 
OUR STOCK ALUMINIUM BOXES 
AND VINYL COVERED EQUIPMENT 
CASES WILL BE AS FOLLOWS 
Aluminium boxes with lids 
AL1 3" x 2" x 1" 60p 
AL2 4" x 3" x 14" 700 
AL3 4" x 3" x 2" 80p 
AL4 6" x 4" x 2" 90p 
AL5 6" x 4" x 3" £1.25 
AL6 8" or 6" x 2" £1 -50 
AL7 8" x 6" x 3" £1.75 

Vinyl Equipment Cases 
Blue Vinyl covered steel tops with plain 
aluminium lower sections. 
BCO 5" x 2" or 2 =4" £1.00 
BC1 6" x 44" x 2" £2.00 
BC2 6" or 4" x 34" £2.25 
BC3 8" x 54" x 24" £2.50 
BC4 10" x 64" or 3" £300 
BC7 12" x 64" x 5" £3.25 
MAINS TRANSFORMERS. Type 15/300 
240V I nput. l5V at 300mA output.£1.50 each. 
MAINS TRANSFORMERS. Type 45/100, 
240, 220, 110, OV input. 45V at 100mA output, 
E1.50 each. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
CELESTION 8" x 5" ELIPTICAL 
SPEAKERS, 20 ohm, 3 watts rated, £1.50 
each + 124% VAT. 
IC AUDIO AMP PCB. Output 2 watts into 
3 ohm speaker, 12V DC supply, size approx. 
54" x 14" x 1" high, with intergal heatsink, 
complete with circuits, £2.00 each. 

NICAD CONVERTER PCB. (Low power 
inverter). Size approx. 4 x 1444" x 1" high, 
12V DC supply, 60V DC output, through pot 
on pcb, for charging Nicads, etc. (ideal for 
charging portable batteries from mobile 
supply). Orle ,eeds one BFY50/51/52 or 
similar transistor, which can be mounted 
direct on the pcb pins on board, fitted with a 
star -type heatsink (Not Supplied). £2.00 each. 
THE NEW EAGLE INTERNATIONAL 
CATALOGUE IS AVAILABLE ON RE- 
QUEST containing Audio, In -ear, and 
test equipment, etc. 
DECIMAL KEYBOARDS, pressure sensi- 
tive type, when pressed contacts go from 
0/C to approx. 25 ohms. Switches only, no 
encoders. Size approx. 3" x 3 ", with large 
square touch plates. 0 -9 +Clear, A, B, 
Dual Watch, and spare. Few only, £2.00 
while stocks last. 
TYPE 8079 FULL RANGE SPEAKER, 10" 
dia, 15 ohm, £500 each (or 2 for £9.00) + 
124% VAT. 
SEMICONDUCTORS 
BSX20 (VHF Osc /Mutt). 3 for 50p. 
BC108 (metal can), 4 for 50p. 
P BC108 (plastic BC108). 5 for 50p. 
B FY51 Transistors. 4 for 60p. 
BCY72 Transistors. 4 for 50p. 
P NP audio type TO5 Transistors, 12 for 25p 
BF152(UHF amp /mixer). 3 for 50p. 
2N3819 Fet., 3 for 60p. 
BC148 NPN SILICON, 4 for 50p. 
BC158 PNP SILICON, 4 for SOp. 
BAY 31 Signal Diodes, 10 for 35p. 
IN4148 (IN914) 10 for 25p. 
BC107 (Metal can) 4 for 50p. 
SCRs 400V at 3A, stud type, 2 for £1 00. 
TIP2955 Silicon PNP power transistor, 60V at 

15A, 90 Watts, Flat pack type, 2 for £150. 
GERMANIUM DIODES, approx 30 for 30P. 

741 CG op amps by RCA, 4 for £1. 

RED LEDs(Min. type) 5 for 70p. 
TO3 transistor Insulator sets, 10 for 50p 

SPECIAL OFFER FOR COMPUTER BUILDERS, ETC. 
19 way ribbon cable, decimal coded, 4 metres for E1.25 
13 way heavy -duty ribbon cable. decimal coded, (ideal for 

PSU runs) 3 metres for f1.50 

CLAREED REED RELAYS, complete 
with reeds, TYPE 1, Size approx. 24 x 
' 4" 2 pole make, 9V 400 ohm coil, 
35p each. TYPE 2, Size approx. 24 x 14 x 
44" 2 pole make + 2 pole break, 2 x 9V 200 
ohm coils, 60p each. 
VIDICON SCAN COILS (Transistor type, 
but no data) complete with vidicon base 
E8.50 each. Brand New. 

IC TEST CLIPS, clip over IC while still 
soldered to pcb or in socket, Gold- plated 
pins, ideal for experimenters or service 
engineers. 28 pin DIL £1.75, 40 pin DIL 
£2.00: Or save by buying one of each for 
£3.50. 

GLASS BEAD FEEDTHROUGH INSU- 
LATORS. Solder -In type, overall dia. 
approx. 5mm, Peck of approx. 50 for 50p. 
PLASTIC PROJECT BOXES with screw 
on lids (in black ABS) with braes Inserts. 
Type N81 approx 34" y 24" u 1'45p each 
Type NE12 approx 4" x 3" x 1- " 55p each 

Type N83 approx 44" x 34," x 1 -" 65p each 
Type 5845 approx 81" x 54" x 34" f1 50. 

DIE -CAST ALUMINIUM BOXES 
Send for Latest Price List. 
PLUGS AND SOCKETS 
BNC Plugs, new 50p each. 
N -Type Plugs 50 ohm, 60p each, 3 for E1 SO. 
PL259 Plugs (PTFE) brand new, packed with 
reducers, 75p each. 
SO239 Sockets (PTFE), brand new (4 -hole 
fixing type). 80p each. 
SOLDER SUCKERS (Plunger type). Stan- 
dard Model. E5 50. Skirted Model £6. Spare 
Nozzles 60P each. 

NEW MARKSMAN RANGE OF SOLDER- 
ING IRONS. 
51400 40W 240V E450. 
S125DK 25W 240V + bits etc., KIT £5.30. 
BENCH STAND with spring and sponge for 
Marksman Irons £2.70. 
Spare bits MTO (for 15W) 60p. MT5 (for 25W 
50p, MTfO (for 40W) 55p. 
ALL PRICES + 8e% VAT. 

TCP2 TEMPERATURE CONTROLLED 
IRON. 
Temperature controlled iron and PSU. £30+ 
VAT (£2.40). 
SPARE TIPS 
Type CC single flat. Type K double flat fine 
tip, Type P, very fine tip £1.50 each +VAT 
(8p) MOST SPARES AVAILABLE. 

WELLER SOLDERING IRONS 
EXPERT. Built -In- spotlight Illuminates 
work. Pistol grip with fingertip trigger. High 
efficiency copper soldering tip. 
EXPERT SOLDER GUN 8100D £1200. 
EXPERT SOLDER GUN KIT (spare bits, 
case, etc.) E15.00. Spare bits 40p pair. 

MIXED COMPONENT PACKS, contain- 
ing resistors, capacitors, pots, etc. All new. 
Hundreds of items. E2 per pack, while stocks 
last. 

BSR AUTOCHANGE RECORD PLAYER 
DECKS with cue device, 33- 45- 78RPM, 
for 7 ", 10 ", 12" records. Fitted with SC12M 
Stereo Ceramic cartridge and styli. Brand 
new £1400 + 124% VAT. 
GARRARD AUTOCHANGE RECORD 
PLAYER DECKS. Model 6-300, with cue 
device, 33 -45 -78 r.p.m., for 7 ", 10 ", 12" 
records. Fitted with KS41B Stereo Ceramic 
cartridge and styli Brand new £16.00+ 124% 
VAT. Piece note, record decks sent by 
Roadllne, allow 14 days for delivery. 

FULL RANGE OF BERNARDS /BABANI 
ELECTRONICS BOOKS IN STOCK. 
S.A.E. FOR LIST. 

VARICAP TUNERS Millard type ELC1043/ 
05. Brand New, £5.00 + 124% VAT. 

BARGAIN PACK OF LOW VOLTAGE 
ELECTROLYTIC CAPACITORS. Up to 
50V working. Seatronic Manufacture. Approx 
100. £1.50 per pack + 121% VAT. 

Dublller Electrolytics, 50µF, 450V, 2 for 50p. 
Dublller Electrolytics, 100µF, 275V, 2 for Sep. 
Plessey Electrolytics, 47011F, 63V, 3 for SOp. 
TCC Electrolytics, 10000F, 30V, 3 for 80p. 
Dub III er El ectrolytics, 5000uF, 35V, 50p each. 
Dubilier Electrolytics, 5000µF, 50V, 60p each 
ITT Electrolytics, 68001,F, 25V, high grade 
screw terminals, with mounting clips, 50p 
each. 
PLEASE ADD 124% VAT TO ALL 
CAPACITORS. 

Terms of Business: CASH WITH ORDER, MINIMUM ORDER £2. ALL PRICES INCLUDE POST S PACKING ;UK ONLY) SAE w,th ALL ENQUIRIES 
Please PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONL)' 

SOUTHERN VALVE COs NEW BARNET,RHERTS.TERS 
ROAD, 

Telephone 01. 440/8641 MAIL ORDER ONLY. MINIMUM ORDER 80p 

Some 
All New and 

6% Allowed 
NOTE: PLEASE 

leading makes available. 
Boxed. "Quality" Branded 

VAT invoices issued on request. 
Valves. Guaranteed 3 months. BVA etc. 

Already deducted from our Prices! 
Correct only at time of going to press. 

In lieu of Guarantee! 
VERIFY CURRENT PRICES. 

DY86/7 53p 
DY802 53p 
ECC81 54p 
ECC82 60p 
ECC83 60p 
ECC85 50p 
ECH81 55p 
ECH84 85p 
ECL80 520 
ECL82 62p 
ECL86 72p 
EF80 41p 
EF85 45p 

EF86 55p 
EF89 55p 
EFI83 55p 
EFI84 55p 
EH90 60p 
EL34 LI -85 
EL84 sap 
EL509 £2.90 
EM84 90p 
EY86 -7 46p 
EY500A £160 
EZ80 42p 
EZ81 44p 

GY501 £1.40 
PC86 78p 
PC88 78p 
PC97 75p 
PC900 65p 
PCC84 35p 
PCC85 50p 
PCC89 50p 
PCC189 55p 
PCF80 80p 
PCF86 60p 
PCF200 f1.60 
PCFS01 60p 

PCF802 80p 
PCF805 £1.70 
PCF806 75p 
PCF800 £1.70 
PCL82 65p 
PCL83 80p 
PCL84 65p 
PCL8051 
PCL85 J BSP 
PCL86 85p 
PCL200 £140 
P0500 £3.60 
PFL200 £1 -35 

P1.36 £1.00 
PL81A 65p 
PL83 50p 
PL84 50p 
PL500 1 ,.715 PL504 J 
PL508 £1.60 
PL509 £305 
PL519 £3.30 
PL802 £2.80 
PY88 85p 
PY800 63p 
PY801 63p 

PY500A £1.80 
UBF89 42p 
UCC85 50p 
UCH81 58p 
UCL82 72p 
UCL83 95p . 

ÚF89 50p 
UL41 90p 
UL84 90p 
UY85 60p 
U25 60p 
U26 60p 

We offer 
Post 

Items in stock 

STOP TOP PRESS 
EL519, etc. 
EX STOCK 

ENQUIRIES 

return of post service. CWO ONLY, No C.O.D. MANY OTHERS 
free over £20. £6 to £20 -80p (max.) AVAILABLE 
at time of going to press but subject to possible market fluctuations 

One valve 
if unavoidable. 

Large valves 2p each extra. 
S.A.E. PLEASE! 

VAT A 124 %. 

(same prices) 

post 13p, each extra valve 6p. 

AND ENQUIRIES, 
INCLUDE 

TRADE and RETAIL 

MAX 75p. LISTS 
ALL PRICES 

WELCOMED FROM 

PROGRESSIVE RADIO 
31 CHEAPSIDE, LIVERPOOL L2 2DY 

MICROPHONES: EM506 Electret Dual Imp (50K + 600(2) Imp Stick Mic, with Battery 
£11.00. Electret ModelECM105 Pencil Hand Mics IKS2 impedance, with standard jack£285. 
EM104 Tie Clip, Electret supplied with battery 1K imp £495. UD130 Duel imp (50K + 6000) moving -coil dynamic min, cardied response £825p. 
BUZZERS, GPO open type 3.6V 30p. Large plastic domed type loud note 6 or 12 volts 50p. 
Solid state buzzers, miniature, 6- 9 -12 -24 volt 15ma 75p each. 
MAINS TRANSFORMERS, all 240V AC primary, postage shown in brackets per transformer. 6- 0- 6100ma, 9 -0 -9 75ma, 12 -0 -12 50ma 75p each (15p). 0 -4 -6 -9 150ma no mount- 
ing bracket, 65p (20p). 12- 0- 12100ma 95p (15p). 12V 500ma 85p (22p). 12V 2 amp A2-25 (45p). 
12V 4 amp £2.75 (54p). 15 -0 -15V 1 amp £2.10 (45p). 30 -0 -30V 1 amp £2.75 (54p). 0-12-15-20-24 - 
30V tapped at 2 amp £4.50 (54p). 20 -0 -20V 2 amp £3.50 (54p). 25V 1.5 amp £1.45 (45p) 
18V 1.5 amp rectified £2.00 (45p). 35V 2 amp, 2.5V 2 amp Torpid £2.95 (54p). 20V 2.5 amp, £2.50 (545). Murata MA401L 40KHZ rec /send transducers £3.25 pair. 
SMITHS TRANSISTORISED AUDIBLE WARNING DEVICE, 6 -12V. 30p. 
BOARDS SURPLUS. Reed Board with 14 12v Reed SP c/o RLAS LI.75. LM309K 5v 
Regulator Panel 65p. 
NEW LOW COSTMULTIMETERS 
KRT100, 100052. P.V. 1kV AC /DC., {5OmA DC current, 0 -100KO res. mirror scale, switched 
range selector, £4.65. 
KRT101, same as KRT100 but range selection is by prod insertion, £3.50. 
TAPE HEADS Mono Cassette£1-30. Stereo version £3.00. 
SOLDER SUCKER, high suction eye protection shield £4.95. 
PROJECT BOXES, black plastic ABS with lid 75 x 56 x 35 44p; 95 x 71 or 35, 52p 
115 x 95 x 36 60p. 
TERMS: cash with order, (or official orders from colleges etc). Postage 30p unless other- 
wise shown, overseas post at cost. VAT inclusive prices. New Illustrated Catalogue 
now ready. S.A.E. please. 

Progressive Radio, 31 Cheapside, Liverpool L2 2DY. Tel: OSI 236 0882. 

WE ARE ONLY A PHONE CALL AWAY 
% ELnwprRtJwigs Ì areas) 7 

n u 01-994 6275 

WEST LONDON'S LARGEST RETAIL ELECTRONIC COMPONENT STOCKISTS 

RESISTORS 
INCLUDING 
METAL FILM 
METAL OXIDE 
CARBON FILM 
WIRE WOUND 
POTENTIO- 
METERS 
PRESETS 
CAPACITORS 

FOR 
POLYESTER 
POLY - 
CARBONATE 
POLYSTYRENE 
SILVER MICA 
TANTALUM 
ELECTROLYTIC 
TUNING CAPS 
TRIMMERS 

FUSES 

TRANSISTOR 
PADS 

TRANSISTOR 
SKTS 

METERS 

MANY SURPLUS 
BARGAINS 

FOR 
HARDWARE 
KNOBS 

CASES 
SLEEVING 

WIRE AND CABLE 

VERO PRODUCTS 
P.C.B. 

TRANSISTORS 
DIODES 
THYRISTORS 
SCR's L.E.D.'s 
TTL CMOS 
LINEAR IC's 
CRYSTALS 
INDUCTORS 
IF CANS 

FOR 
CHOKES 
FORMERS 

FERRITES 

RELAYS 

TRANSFORMERS 

BULBS & HOLDERS 

LENSES & NEONS 

0:.22,BL,BOVJNE6S AQVOLV)L'J, 
Trade: 270 ACTON LANE, CHISWICK, LONDON. W4 5DG. 
Retail: 267 ACTON LANE, CHISWICK, LONDON. W4 5DG. TEL: 01 -994 6275. Registered in England 1179820. 
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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 
easy steps mastering all the essentials 
of your hobby or to further your 
career in electronics or as a self - 
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 

available to whom you can write, at 
any time, for advice or help during 
your work. A Certificate is given at 
the end of every course. 

1. Build an oscilloscope. 
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 types 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. rw = - w M 

Post now,without obligation, to:- wg29 

I BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL 

IP.O. Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

Block caps please 
Nemm aim men mow =EN Ems mew moo 
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Colour Brochure 
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I.C.E. MULTIMETERS 

îIicE theinformat 
in HALF the size 
The I.C.E. range of multimeters provide an 
unrivalled combination of maximum perfor- 
mance within minimum dimensions, at a truly 
low cost. Plus, a complete range of add?on 
accessories for more ranges, more functions. 

OK 

Q 
MOO. SOOP- PATENTEO 

Supertester 680R 
(illustrated) Supertester 680G 
* 201d2/V, ±1% fsd on d.c. * 20kS2 /V, ±2% fsd on d.c. 

4k12 /V, ±2% fsd on a.c. 4kí2 /V, ±2% fsd on a.c. 
* 80 Ranges - 10 Functions * 48 Ranges - 10 Functions 
* 140x105x55mm * 109 x 113 x 37mm 

£32.00 + VAT £24.50 + VAT 

1 -41114,1. 74,4 

Microtest 80 
* 20kí2 /V, ± 2% fsd on d.c. 

4162 /V, ±2% fsd on a.c. 
* 40 Ranges -8 Functions 
* Complete with case - 

only 93 x 95 x 23mm 

£16.60 + VAT 
(For Mail Order add 80p P &P) (For Mail Order add 80p P&P) (For Mail Order add 80p P &P) 

All I.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a 
50 -plus page, fully detailed and illustrated Operating and Maintenance Manual. 

Now available from selected stockists. Write or phone for list, or for details of direct mail -order service. 

ENID 

Electronic Brokers Ltd. 
49 -53 Pancras Road, London NW1 2QB 
Tel: 01 -837 7781 

` 

PGPG O 

Pß000 

P.' PN VOPO 

Our new 1978 catalogue lists a card frame system 
that's ideal for all your module projects - they 
used it in the ETI System 68 Computer. And 
we've got circuit boards, accessories, cases and 
boxes - everything you need to give your equip- 
ment the quality you demand. Send 25p to cover 
post and packing, and the catalogue's yours. 

VERO ELECTRONICS LTD. RETAIL DEPT. 
Industrial Estate, Chandlers Ford, Hants. SO53ZR 

Telephone Chandlers Ford (04215) 2956 
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J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF. Tel: 20767 

400mW ZENERS Unmarked Good 3.6, 6.8, 10, 11, 12, 13, 16, 18, 24, 30, 33, 36v. All 
at 10 for 40p. 
ERIE RED CAP .010 100v.w. SUB -MINIATURE CAPACITORS S 5p each. 
BD7874 Amp NPN PLASTIC POWER NPN TRANSISTORS C 5 for £1. 
MURATA 10.7MHz CERAMIC FILTERS Id 27p, VERNITRON FM4 10.7MHz 
FILTER S 50p, MURATA455KHz BFB FILTER 5 30p. 
10 Amp S.C.R.. 100 PIV p 25p, 400 PIV S. 50p, BOO PIV S 60p. 
DAU TRIMMERS 2 to 9pf C 10p, 6 to 45pí S 10p, 0 to 125pí 12p, 8 to 140pí S 
15p, TETFER VHF TRIMMERS 10 p IS 18p. 
VHF POWER TRANSISTORS unmarked Good 2N 3375 15 £1, 2N 3866 5 3 for 75p, 
2N 3553 C. 3 for £1.10. 
ELECTROLYTIC CAPACITORS 1000uf 100v.w. FS 50p, 2200uf 100v.w. 5 60p, 
3300uf 64v.w. 60p, 3300uf 40v.w. 5 50p. 
HC6U CRYSTALS 38MHz, 40MHz, 44.3MHz, 45.9MHz, 46.5MHz, 46.7MHz, 
48.3 M Hz, 50.1 M Hz. All at 50p each. 
3 PIN PLUG AND SOCKET like R.S. European Type with Two Metres of Cable S 75p 
pair. 
10 ASSORTED PUSH BUTTON BANKS less knobs for £1.30. 
SUB -MINIATURE TANTALUM 4.7uí t 0v.w., ti 5p, 6 for 25p. 
50 2 Watt ZENERS assorted untested S 57p. 
DISC CERAMICS 01 of 50v.w. C 20p doz, 1 of 18v.w. S 25p doz. 
100 MINIATURE DIODES CV 9637 pre- formed leads S 57p. 
VHF F ETS 40673T tS 33p, E304 (S 25p, J310 5 20p, M FE 131 ih 60p, BF 256 @ 25p, 
2N 3619T (6 20p. 
MINIATURE BUTTERFLY PRE -SET VARIABLE CAPACITORS spindles 
easily extended 25 x 25pí S 50p, 38 x 38pf 51 60p, 38 x 38pf Wide Spaced S 65p. 
50 VARI -CAP DIODES LIKE BA 102 untested (' 57p. 
200 }, Watt RESISTORS assorted for 75p. 
MULLARD VARIABLE CAPACITORS Solid Dielectric 195 +80pf (S 40p. 
30 ASSORTED 10XAJ CRYSTALS C' £1.10, 20 FT 243 CRYSTALS assorted S 
£1.50, 20 FT 241A CRYSTALS assorted C £1.10. 
50 10X CRYSTALS assorted hl £1.50 (P. & P. £1.50). 
TRANSISTORS BC 548 C 10p. 6 for 50p. BC 549 5 10p, 6 for 50p. 
PLASTIC TRIACS 400 PIV 6 Amp S 60p each. 
COIL FORMERS " Dia. with core at 6 for 25p. 
McMURDO 8 PIN PLUGS (S 20p, 8 PIN SOCKETS S 20p, COVERS S 15p. 
600MHz FREQUENCY 8 DIGIT COUNTERS HFC 600 5 £115. 
2 GHz STRIPLINE NPN TRANSISTORS fa £1 each. 
100uf 100v.w. WIRE ENDED ELECTROLYTICS 10p, 5 for 35p. 
MC 3340 ELECTRONIC ATTENUATOR I.C. with data S 50p. 
1 of 25v.w. ELECTROLYTICS at 6 for 25p. 
20 PHOTO TRANSISTORS AND DARLINGTONS assorted unrested (n £1. 
SOLDER -IN FEED THRU's 6.Bpf, 1000pf all 20p doz. 
MULLARD T PACK 800MHz TRANSISTORS BF 362 5 25p. 
CRYSTALS 10X 8010KHz S 40p, 1 OXAJ 7010KHz @ 30p. 
VARIABLE CAPACITORS 25 + 25 + 25pf a" Spindle direct drive C 75p. 
ELECTRET MICROPHONE INSERTS with FET Pre -amp S £1.85. 
Please add 20p for post and packing, unless otherwise stated, on U.K. orders under £2. 
Overseas post at cost. 
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STVALVE MAIL ORDER CO. 
CLIMAX HOUSE, FALLSBROOK ROAD, 
LONDON SW16 6ED 

SPECIAL EXPRESS MAIL ORDER SERVICE 

SEMICONDUCTORS 
AA119 0-10 
AAY30 0.27 
AAY32 0.42 
AAZ13 0-18 
AAZ15 0.34 
AAZ17 0 27 
AC107 0.60 
AC125 0.20 
AC126 0-20 
AC127 0.20 
AC128 0-20 
AC141 Oß5 
AC141K 0-35 
AC142 0-20 
AC142K 0.30 
AC176 Oß0 
AC187 Oß0 
AC188 0.20 
ACY17 0-85 
ACY18 0 80 
ACY19 0-75 
ACY20 0-70 
ACY21 0-75 
ACY39 1-50 
AD149 0-70 
AD161 0-45 
AD162 0.45 
AF106 0-45 
AF114 0.35 
AF115 0.35 
AF116 0-35 
AF117 0.35 
AF139 0.40 
AF186 1-20 
AF239 0-45 
AFZ11 2.75 
AFZ12 2-75 

ASY26 0.40 
ASY27 0-40 
ASZ15 1-25 
ASZ16 1-25 
ASZ17 1-25 
ASZ20 1-50 
ASZ21 2-00 
AU110 1 -70 
AU113 1.70* 
AUY10 1.70" 
BA145 0-13* 
BA148 0-13" 
BA154 0.09 
BA155 0-10 
BA156 0.09 
BAW62 0.05 
BAX73 0.06 
BAX16 0-09 
BC107 0-12 
BC108 0.12 
BC109 0.13 
BC113 0-12* 
BC714 0-13* 
BC115 0-14* 
BC116 0-15* 
BC117 0-17* 
BC118 010" 
BC125 0-16" 
BC126 0-20" 
BC135 0.14" 
BC736 0.15* 
BC137 Oi5" 
BC147 0-09* 
BC148 0-08" 
BC149 0-09 
BC157 0.09" 
BC158 0-08" 

BC159 0-10 
BC167 0-12" 
BC170 Oi1" 
BC171 0-10" 
BC172 0.10' 
BC173 0-12* 
BC177 0-15 
BC178 0.14 
BC179 0-16 
BC182 0.11" 
BC183 0.10* 
BC184 0-11" 
BC212 0-13* 
BC213 0.12" 
BC214 0.15* 
BC237 0.09 
BC238 0-12" 
BC301 0.25 
BC303 Oß4 
BC307 0-10 
BC308 010" 
BC327 0-20* 
BC328 0.18' 
BC337 0-18" 
BC338 0-17 
BCY30 1 00 
BCY31 1.00 
BCY32 1.00 
BCY33 0-90 
BCY34 0-90 
BCY39 3.00 
BCY40 1-00 
BCY42 0.25 
BCY43 0-25 
BCY58 016 
BCY70 0-15 
BCY71 0.17 

BCY72 0-13 
BCZ11 1-50 
BD115 0.45 
BD121 1.20 
BD123 1.20 
BD124 1.30 
BD131 0-35 
BD132 0-38 
BD135 0.34" 
BD136 0.34" 
BD137 0.35" 
BD138 0-40 
BD139 0.43" 
BD140 0.44" 
BD144 2 00 
BD181 1.10 
BD182 1-18 
BD237 0.40 
BD238 0.55 
BDX10 0.91 
BDX32 2-00 
BDY20 1-25 
BDY60 0-50 
BF115 0-25 
BF152 0.18 
BF153 0-20 
BF154 0.17 
BF159 0.23 
BF160 016 
BF167 0.20 
BF173 0-20 
BF177 0.24 
BF178 0.24 
BF179 0 25 
BF780 0-30 
BF181 0.30 
BF182 0-30 
BF183 0-25 
BF184 0-25 
BF185 0.25 

BF194 0.09* 
BF195 0.09" 
BF196 0.10" 
BF197 012* 
BF200 0.27 
BF224 0ß0" 
BF244 Oß8" 
BF257. 0-24 
BF258 0.26 
BF259 0-32 
BF336 0-20" 
BF337 0.30" 
BF338 0-31 
BFS21 3-96 
BFS28 2-23 
BFS61 0.20" 
BFS98 Oß0 
BFW10 0.65 
BFW11 0.65 
BFX84 0.22 
BFX85 .0.23 
BFX87 0-21 
BFX88 0-21 
BFY50 0.26 
BFY51 0.26 
BFY52 0.26 
BFY64 0.26 
BFY90 1-25 
BSX19 0-21 
BSX20 0.20 
BSX21 0.20 
BT106 1-25 
BTY79/4005 

3-19 
BU205 1-75" 
B.U206 2-25' 
BU208 2.00* 
BY700 0-45 
BY126 0-14 
BY127 0-15 

BZX61 0.18 
Series 
BZY88 0.13 
Serles 
CRS /105 0.45 
CRS/140 0-60 
CR51305 0.45 
CRS/340 0-75 
CRS /360 0-90 
GEX68 1 50 
GEX541 1-75 
GJ3M 0.75 
GJ5M 0-75 
GM0378A 1.75 
KS100A 0.45 
MJE340 0-80 
MJ E370 1.17 
MJE371 0-61 
MJE520 0-52 
MJE521 0-55 
MJE2955 1-25 
MJE3055 0-75 
MPF102 0.30* 
MPF103 0-30* 
MPF104 0.30 
MPF105 0-30" 
M PSA060 ß4" 
MPSA560-26" 
MPSU010.36* 
MPSU060-46* 
MPSU560.49 
NE555 0.45 
N KT401 2 00 
NKT403 1-73 
NKT404 1-73 
0A5 0-95 
0A7 0.55 
OA10 0.60 
0A47 0.14 

0 A7 0-30 
OA79 0-30 
0A81 0-30 
OA85 0.30 
OA90 0-08 
0A91 0-08 
0A55 0.08 
0A200 0.09 
0A202 0.09 
0A211 1-00 
OAZ200 1-00 
OAZ201 1-00 
OAZ206 1.00 
OAZ207 1-00 
OC16 2-90 
OC20 2-50 
0C22 2.50 
0C23 2-75 0 C2 3-00 0 C2 0-90 
0C26 0-90 
0C28 2.00 
0C29 2-00 
0C35 1.50 
0C36 1-50 
0C41 0-80 0 C4 0-75 
0C43 2.25 
0C44 0-60 
0C45 0.55 
0071 0.55 
0072 0.55 
0073 1-00 
0074 0-65 0 C7 0-65 0 C7 0.55 0 C7 1-20 
°C81 0.65 
OC81Z 1.20 

VALVES 
AZ31 1.10" 
CBL31 1-50 
CL33 2-00* 
CY31 1 . 00" 
DAF91t 0-40* 
DAF96 1-00" 
DF91t OAO" 
DF96 1-00" 
OK91 1-05 
DK92 1-25" 
DK96 1 -10* 
DL92 0-75* 
DL94 1.20" 
DL98 1-10* 
0Y86171 0-55" 
DY802 0-80" 
E88CCt 1-00 
EA8C80 0.55" 
EAC91 0-50 
EA F42 1.25* 
EAF801 1.75* 
EB41 2.00" 
EB91t 0-40" 
EBC33 1-75* 
EBC41 1-25" 
EBC81 1.10* 
EBC90 0-75* 
EBF80 0-50" 
EBF83 1-25* 
EBF89t 0-45 
EBL31 2-50" 
ECC40 1 . 25" 
ECC81t 0-50" 
ECC82t 0-47" 

ECC83t 0.55* 
ECC841. 0-60' 
ECC85t 0.55" 
ECC88t 0.75" 
ECC91t 0.55* 
ECC189 1-66" 
ECF80t 0-60" 
ECF82t 0-70° 
ECH35 2-00" 
ECH42 1-15* 
ECH81t 0-55* 
ECH83 1-25 
ECH84t 0-85" 
ECL80t 0.60* 
ECL821. 0.60" 
ECL83 1-50. 
ECL86t 0.85 
ECLL8007-00" 
EF37At 2.50" 
EF39t 1-60" 
EF40 1-15" 
EF41 1 . 20" 
EF42 2-00" 
EF50f 0-60" 
EF80t 0.50 
EF83 1-75" 
EF65t 0.50" 
EF66t 0.60" 
EF89 1-60 
EF91f 0.70" 
EF92t 0.75" 
EF98 1.25* 
EF183t 0.70 
EF184t 0-70* 

EH90 1-28" 
EL32 1.50" 
EL33 3-50' 
EL34 
(Thorn) 1.60 
EL34(Muliard) 

2.24 
EL41 1-25* 
EL42 1-75° 
EL81 110* 
EL84t 0-45' 
EL861- 0.75 
EL91 4.35" 
EL95t 0-80° 
EL360 2.75" 
EM80 1-10* 
EM81 1 -00' 
EM84 1.00* 
EM85 1 . 25" 
EM87 1.50" 
EN91t 2ß4* 
EY51t 0.75' 
EY86t 0-50" 
EZ40 1-25" 
EZ41 1.25* 
EZ80t 0-50° 
EZ81t 0.50" 
EZ90t 0-60" 
GZ32 1.25 
GZ33 4-00" 
GZ34t 1-52" 
1CT61 3. 50" 
1.1188 5.00* 
KT88 6-25* 
KTW61 1 -75' 
KTW62 1.75" 
KTW63 1-75" 

MU14 1-00" 
N78 9-00" 
OA2t 0-55 
OB2t 0.60 
OC3t 0-75 

Ó 
0133t 

0166 
PC86t 0.85 
PC88t 0.85" 
PC97 1-08" 
PC900t 1.00. 
PCC84t 0.50 
PCC88 0.65 
PCC89t 1-05" 
PCC189t1 .00 
PCF00 0.96" 
PCF02t 0-50" 
PCF80 0.75" 
PCF87 1.10' 
PCF200t1-15' 
PCF201t1 .10" 
PCF801t 0-60* 
PCF802t 0-88. 
PCF805 1-44* 
PCF806 1-44" 
PCF808 1.44* 
PCL821- 0'80" 
PCL831- 0.92" 
PCL84t 0-75 
PCL85t 0.98 
PCL88t 0-85 
PCL805185t 

0.96 
PD500 3-60" 
PFL200 1.12" 
PL36t 1.12" 

PL81 1-12' 
PL81At 1-12" 
PL82 0.60" 
PL83t 0.55 
PL84t 0 75" 
PL504/500t 

1.20* 
PL508t 1-60' 
PL509t 2-72' 
PL519t 3-60 
PL801 1.10* 
PL802 3.46 
PY33 1-10 
PY81 0-92 
PY82 6.86 
PY83 0.70* 
PY88t 1-16' 
PY500At1 .60' 
PY800/81t 

0.92" 
PY801 0-92. 
QQV02-6 9-90 
QQV03-10t 

2-00 
QQV03-20A1- 

10-50* 
QQV06-40At 

1300 
517 1.65 
R19 1-00 
R20 1.44 
U18-20 2.50* 
U25 1.16' 
U28 1-44" 
UABC80t 

0-58* 
UAF42 1.25 

UB41 1.25. 
UBC41t 1 00 
UBF89 0.60 
UCC84 1-10 
UCC85t10.55 
UCF80 1-15 
UCH42 1.20* 
UCH81t 0-65' 
UCL82t 0-75 
UCL83 1.44" 
UF41 1.00' 
UF80t 0.50* 
UF85t 0-65 
UF89t 0-55" 
UL41 160 
UL84t 0-85" 
UM80 1 00 
UY41t 0.75 
UY85j 0.65 
1B3GTj 0.65* 
1R5t 0.55' 
1S5 0-40 
1T41- 0-40' 
2AS15 1000 
20211- 0.80 
3A5 1-35 
3CX100A5 

2000 
3S4j 0.75" 
3V4t 1-00 
4CX25013 17 . 50 
5R4GYt 1-70 
5U4G 1.52 
5U4GB 2ß6* 
5V4Gt 0-05 
5Y3GT 0.85" 
5Z3 1.50 

5Z4G 1.12* 
5Z4GT 1.00" 
8-30L2 1.56* 
6AB7 0.75 
6AC7 0.75* 
6AF4At 0.70" 
6AG7 0-75' 
6AH8t 0.95 
6AK5t 0-50' 
6AK6 0.95" 
8AL5t 0-40" 
6AM4 2.30* 
8AM5 3.85" 
6AM6t 0-70" 
6A N5 2-50" 
0AN8At 0-70. 
8AQ5-1- 0-85 
BA R5 0-70* 
6AS6t 0-80' 
6AS7Gt 1-50' 
OATBt 0.75 
6A U5GT4 . 26" 
6AU6t 0.55* 
5AV5GT3-74° 
BAVBt 0.75 
0AW8A1- 1 -00 
6AX5GT 3-10. 
8137 0.75 
888 0.75 
BBABt 0-50' 
BBA7 5.12" 
OBABA 3-75 
613C4 3-71 
88E6t 0.48 
68H01- 1.20* 
(11J81 1-20" 
GBK4 421 

INTEGRATED CIRCUITS 
7400 0.16 
7401 0.16 
7402 0.16 
7403 0.16 
7404 0.17 
7405 0-16 
7406 0 40 
7407 0-40 
7408 0.20 
7400 060 
7410 0.16 

7412 0-26 
7413 0.32 
7416 0.32 
7417 0.32 
7420 0.17 
7422 0.20 
7423 0.32 
7425 0.30 
7427 0-30 
7428 0.43 
7430 017 

7432 0-30 
7433 0-36 
7437 0-32 
7438 0.32 
7440 0.18 
7441AN 0.85 
7442 0.72 
7447AN 1.90 
7450 0.18 
7451 0-18 
7453 0.18 

7454 0.18 
7460 0.18 
747D 0.35 
7472 0-33 
7473 0.36 
7474 0.40 
7475 0.54 
7475 0-40 
7480 0.55 
7482 0.75 
7483 0.90 
7484 1.00 
7488 0.35 
7490 0.52 

7401 0-60 
7492 0.00 
7493 0.60 
7494 0-80 
7495 0.72 
7488 0-80 
7497 3-00 
74100 1.50 
74107 0-45 
74100 0-70 
74110 0-50 
74111 0.86 
74116 1.75 

74118 1-00 
74118 1.50 
74120 0.83 
74121 0.40 
74122 0.60 
74123 1-00 
74125 0.55 
74126 0.55 
74128 0.60 
74132 0.70 
74136 0.55 
74141 0.80 
74142 2.30 
74143 2.50 

74144 
74145 
74147 
74148 
74150 
74151 
74154 
74155 
74156 
74157 
74159 
74170 
74172 

2-50 
0.90 
2.00 
1.75 
1.60 
0.85 
1.75 
0.85 
0.85 
0.75 
210 
2.30 
4.40 

OC82 0-65 ZS271 0-23. 2N697 0.25 2N3055 0-70 
0083 0-65 ZS278 0-57 2N698 0.30 2N3440 0.80 
OC84 0-65 ZTX107 0-11 2N705 1.20 2N3441 0-80 
0C122 1-50 ZTX108 0.10" 2N706 0.15 2N3442 1.10 
0C123 1.75 ZTX109 0.12" 2N708 0.20 2N3525 0-80 
0C139 2-25 ZTX300 0-12 2N930 0.20 2N3614 1-50 
0C140 2.75 ZTX301 0-13 2N1131 Oß6 2N3702 0.11" 
0C141 3 25 ZTX302 015" 2N1132 Oß6 2N3703 0-13" 
0C170 1-00 ZTX303 0-17* 2N1302 O-35 2N3704 0-13" 
0C171 1 00 
0C200 1.50 
0 C201 1.75 

ZTX304 0.19" 
ZTX311 0.12* 
ZTX314 0.20* 

2N1303 0.35 
2N1304 0.45 
2N1305 0.45 

2N3705 0.13" 
2N3708 0.13 
2N3707 0-13° 

OC202 1.75 
O C203 1-75 

ZTX500 0-13* 
ZTX501 0 . 14* 

2N1306 0.50 
2N1307 0-50 

2N3708 0.10* 

OC204 2-50 
OC205 2.50 
0C206 2-50 

ZTX502 0-16" 
ZTX503 0-17" 
ZTX504 0-20* 

2N1308 0.55 
2N1309 0.55 
2N1613 0.25 

2N3709 0.13" 
2N3710 0-10' 
2N3711 0-10° 

0C207 1.75 ZTX531 0 . 20" 2N1671 1.50 2N3771 175 
OCP71 1-25 ZTX550 0-16* 2N1893 0.25 2N3772 2-00 
ORP12 0.75 1N914 0.05 2N2147 1.75 2N3773 3-00 
R20088 1.75" 1N916 0.07 2N2148 1.65 2N3819 0.36" 
52000 2-25" 1N4001 0-06 2N2218 065 2N3820 0-45" 
5201013 r75" 
T1C44 0.30 
T1C226D 1-20 
T1L209 0.20 
T1P29A 0-41 

1N4002 0.06 
1N4003 0-07 
1N4004 0-07 
1N4005 0-08 
1N4006 0.08 

2N2219 0.24 
2N2220 0.18 
2N2221 0.18 
2N2222 0.18 
2N2223 2.75 

2N3823 0.55" 
2N3868 0.72 
2N3904 0.13* 
2N3905 0.13" 
2N3006 0-13* 

T1P30A 0-44" 1N4007 0-09 2N2368 0.17 2N4058 0.14° 
T1P31A 0-45 1N4009 0-06 2N2369A 0-21 2N4059 0.10" 
T1P32A 0-48 1N4148 0.06 2N2484 0.20 2N4060 0.12" 
T1P33A 1.69 1N5400 0.13 2N2646 0.55 2N4061 0.12* 
T1P34A 1.73 1N5401 0-13 2N2904 O.25 2N4062 0-13 
T1P41A 0.63 1544 0 04 2N2905 0.25 2N4124 0-15* 
T1P42A 0.70 1S920 0.07 2N2906 0.21 2N4120 015" 
T1 P2955 1-67 1S921 0.07 2N2907 Oß1 2N4280 0-20* 
T1P3055 0.56 2G301 1-00 2N2924 O.21* 2N4288 0-22* 
T1S43 0-45" 2G302 1-00 2N2925 0.22" 2N4280 0ß4* 
ZS140 Oß5* 25306 1 10 2N2926 0.14" 2N5457 0-35 
1St 70 0-21 2N404 100 2N3053 0-25 2N5458 0.35* 
ZS178 0.54 2N696 0.25 2N3054 0.50 2N5459 0-35" 

8BL6 8500 OKD6 4-79 7Y4 1-60 90C1 1.50 
BBL7GT 3.06" 6LBG 2-50" 7Z4 1-85 90CG 13-78 
BBNB 0.00" 6L6GA 1-50" 12AT6 1-20 90CV 13-30 
81307A 1-55" 6LBGT 0.85' 12AT7t 0-50* 92AG 7.28 
6BR7 4.00" 6L6GC 1-95" 12AU6 0.65" 92AV 7.16 
86R8t 1-20 6L7 2.06 12AU7t 0-47" 15052 1.60 
81357 4.00* 6N2P 1-05 12AV6 0.85" 150C2 1.50 
68W6 3.75' 6N3P 1-05 12AV7 3.46' 150C4 2.30 
0BW7 1-40 667 1-05 12AX7f 0.55' 211 5.00 
66X7GT 4 .96 6P25 360' 12AY7t 0-85" 723ABt 8.00 
86Z6 1.78* 607 2-20 12B4At 1-00" 8071- 1 -20 
6C4t 0.55* 667 1.80 128A6 0.65" 811Aí 3-80 
6CB6At 0-55' 6SA7 1-45 1213E6 1 . 60" 812A 8.35 
8CD6GA4.90' 6267 1-50 12131-171- 0-65" 613f 1000 
6CG7 1-72' 6SF7 1-60 12BY7t 0-80" 833A 30-00 
OCHO 442" 6SH7 1-50 12E1 7-10 866A 8 85 
6CL81- 0.75* 65J7 160 30C15 1-56* 872A 13-75 
8CW4 7ß4* 6SK7 130 30C17 1-56* 031A 12-24 
6021- 0-40 63L7GTt 30C18 1.44" 2050 2.50 
6DK8 2.49" 0.70" 30F5 1.60" 5642 5.26' 
000613 3.90' 8SN7GTt 30FL112 1.12" 5654 3.61' 
6EA8 2-21' 0.70 30FL12 1-72" 5651 1.80' 
8E138 2.12 6S07 130' 30FL14 1.44" 5670 2.08" 
6EW6 1-50 6SR7 1-50 30L1 0.84' 5814A 2.60 
6F6 1-75 6SS7 1.86 30L15 1-72" 6080t 6-05' 
6F23 1-60' BUSC 2-00" 30L17 1.72" 614M 5.12 
BF28 1-16" 6U8t 0-55* 30P4 0-92 61460 5.58 
6H2N 1-65 6U8At 0.55 30P19 1.12" 6159 0.00 
6H3N 1.05 6V6GT1- 0-65' 30PL1 1.32* 0442 15-00 
6H6 1-50 6X4t 0.60" 30PL13 1.72. 6973 3.52* 
6J4t 1.20' 6X5GTt O60 30PL14 1.68 7586 1138* 
6J6f 0 55* 7B7 1-70 30PL15 1.72* 7587 19-60* 
8J7 0-60" 7C5 1.75* 35W4 0.60", 7866 3.94" 
6K4N 1-25 7C8 1 . 25" 5005 0.70 8068 5.50 
6K6GT 130 7H7 2.00 85A2 1-50 8130 2.44* 
6K7 1.50 757 1-50* 90AG 7-96 
6K8 1-75 757 2.25 90AV 7.86 

74173 
74174 
74175 
74176 
74178 
74178 
74180 
74190 
74191 
74192 
74193 
74194 
74195 

1.40 
1.50 
0.90 
1.20 
165 
1.25 
1-15 
150 
1.50 
1.35 
1.35 
165 
1.00 

74196 1-20 
74107 1-10 
74198 2-25 
74199 2.25 
76013N 1.75 
LM309K 1.50 
TAA570 2.30 
TAA630S 

3-50" 
TAA700 3-91 
TBA480Q 

1.84* 
TBA520Q 

2.30" 

TBA530 1-98* 
TBA5400 

2-30" 
TBA550Q 

3.22 
TBA560CQ 

3.22" 
TBA673 2-19"' 
TBA700 1.52* 
TBA720Q 

2-30* 
TBA750Q 

2-07" 
TBA800 1-20 

TBA920 2-90 
TBA92O0 2-99 
TB A 9905 

2.99' 
TCA270Q 2-99" 
TCA760A 1-38 

DIL 
Sockets 

8 PIN O.15 
14 PIN 0.15 
16 PIN O.17 

BASES CRT'S 55P1P1 10.00 
B7G unskirted 0-15 5CP1* 5.00 
B7G skirted 0.30 1CP31 3100 5CPIA 4000 
13OÁ Unskirted 0 15 

2ÁP1* 8.50 5FP15A 1500 26P1* 9.00 5UP7 14-00 BOA skirted 0.30 35P1 8.00 
NUVISTOR 0.55 3DP1* 5.00 DG7 -5 25-00 

i nt Octal 0.20 3EG1* 7.00 DG7 -32 3600 
Loctal 0.55 3FP7 0.00 DH3 -91 3100 

S pin DIL 0.15 3GP1 6.00 DH7 -11 68-00 

14 pin DIL 015 3JP1* 6.00 VCR97* 5.00 
0 

10 pin OIL 0.15 
3JP2* 3.00 VCR138* 10,00 
3J P7* 10.00 VCR138A* 12-50 

Valve screening 3KP1* 1500 VCR139A* 8.00 
cans all sizes 0.30 3RP1* 3500 VCR517A* 10-00 

VCR517B* 
VCR517C* 

Tube 
Bases 

= Su rplus 
VAT 8% 

6 00 
6 00 

0 75 

THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED 

A49-1911192X 42-32 A63-200X 
A51-110X 44-00 A66-120X 
A56-120X 45.72 iA67-120X 
A55-14X 45.72 A67-150X 

52.50 

53-61 

53.61 

54-60 

AVAILABLE FROM STOCK FOR COLLECTION ONLY -OLD TUBE 
MUST BE RETURNED. ADD VAT 12+% 

Terms of business: CWO. postage and packing valves and semiconductors 25p per order. CRTs 75p. Items marked* add 129% 
VAT. Others 8 %. t Indicates cheap quality version or surplus, but also available by leading UK and USA manufacturers. Price 
ruling at time of despatch. Account facilities available to approved companies with minimum order charge £10. Carriage and 
packing £1 on credit orders. Over 10,000 types of valves, tubes and semiconductors in stock. P &P 8% VAT 
QUOTATIONS FOR ANY TYPE NOT LISTED SAE. 

Telephone 01 -677 2424 
Telex 946708 

E &O.E. 
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Marshall's Electronics 7M> 
A. Marshall (London) Ltd., Dept: PW Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01 -624 0805 Retail Sales 
London: 40 -42 Cricklewood Broadway, NW2 3ET. Tel: 01 -452 0161/2. Telex: 21492. London: 325 Edgware Road, W2. Tel: 01 -723 4242. 
Glasgow: 85 West Regent Street, G2 2QD. Tel: 041 -332 4133. Bristol: 1 Straits Parade, Fishponds Road, B516 2LX. Tel: 0272 654201. 

25929 
20930 
201131 
201303 
201305 
201501 
201613 
201637 
201890 
201893 
201991 
202193 
202194 
202217 
202218 
202219 
202221 
252222 

2112270 
202388 
202369 
202483 
2N2613 
252646 
252848 
282904 
202905 
202906 
202907 
252923 
202024 
252925 
2113011 
203020 
253053 
203054 
253055 
203108 
203133 
253242 
253250 
253301 

203302 
253392 
253394 
253397 

0.37 
0.37 
032 
0.30 
130 
0.35 
030 
0.72 
0.30 
0.30 
1.10 
0.50 
042 
035 
035 
0.38 
0.25 
0.25 

5.49 
127 
0.27 
0.30 
090 
5.80 
1.10 
031 
0.31 
5.25 
0.25 
5.17 
0.17 
0.19 
5.37 
5.75 
125 
0.72 
175 
175 
0.50 
0.68 
0.35 
0.45 

039 
117 
9.17 
119 

253417 
253439 
203441 
203442 
203565 
203566 
203567 
203638 
203639 
203644 
253662 
203663 
293702 
203703 
203704 
203705 
203706 
203707 
203708 
203709 
203710 
253711 
203712 
203714 

253716 
253794 
203819 
203820 
253821 
203827 
2N3854A 
2N3855 
203856A 
27638589 
2N3859A 
203860 
203866 
203901 
203904 
203905 
203906 

203962 
204031 
2814032 
254033 
204036 

125 
0.35 
0.92 
1.45 
125 
0.25 
025 
0.17 
0.38 
0.40 
125 
0.29 
114 
114 
0.14 
0.14 
0.14 
0.14 
0.12 
0.12 
0.12 
0.12 
1.39 
1.55 

1.75 
0.21 
136 
0.39 
195 
0.27 
030 
030 
0.19 
920 
0.22 
648 
1.98 
130 
0.18 
0.18 
0.18 

195 
0.55 
065 
0.65 
172 

204062 
254121 
204122 
204123 
204124 

204125 
204126 
254235 
2N4236 
254237 
254240 
2N4250 

204266 
204284 
204286 
254287 
254288 
254292 
204302 
204303 
204342 
204401 
254402 
204403 

204822 
2N4870L 
2N4871L 
204898 
2814901 
204902 
2N4903 
2204904 
204905 
2N4920 
255086 
205087 
205088 
205089 

2115129 
205130 
205131 
205137 
205143 
205180 
205190 

0.20 
027 
0.27 
119 
0.19 

0.19 
0.19. 

1.35 
1.65 
1.65 
1.70 
126 
0.32 
038 
0.32 
9.22 
122 
127 
0.31 
0.33 
0.60 
0.20 
9.20 
9.20 

0.83 
9.59 
0.51 
1.55 
1.65 
2.20 
2.75 
t.00 
249 
0.83 
0.30 
9.39 
130 
0.30 

0.62 
0.22 
0.22 
5.22 
0.22 
9.58 
865 

255245 
205248 
255290 
205294 
255401 
205416. 
205447 
205448 
255449 
205457 
2N5458 
205555 
206109 
206122 

206123 
206124 
206125 
206288 
25702 
25703 
40232 
40311 
40316 
40363 
40389 
40408 
40440 
40512 
40594 
40595 
40673 
AC126 
AC127 
AC128 
AC151 
AC152 
AC153 
AC153K 
AC176 
AC176K 

AC187 
AC187K 
AC188 
AC188K 
ACY17 
ACY22 

9.37 
9.44 
0.44 
044 
0.44 
1.65 
0.16 
0.16 
0.29 
0.35 
9.35 
065 
0.55 
0.44 

048 
045 
0.47 
0.50 
3.30 
3.95 
180 
0.55 
0.95 
1.45 
0.79 
0.82 
0.79 
1.70 
187 
0.93 
0.89 
0.43 
0.48 
143 
0.43 
034 
0.59 
0.59 
0.54 
0.99 

059 
0.65 
0.54 
0.65 
1.50 
165 

AF108 
AF109 
AF114 
AF115 
AF118 
AF124 
AF139 
AF200 
AF201 
AF239 
AF240 
AF279 
AF280 
ASY28 
ASY55 
BC107 
BC108 
BC109 
BC113 
BC114 
BC115 
BC116 
BC118 
BC135 
BC136 
BC137 

BC138 
BC140 
8C141 
BC142 
BC147 
BC148 
BC149 
BC153 
BC154 
BC157A 
BC1588 
BC159B 
BC160 
BC187B 
BC168B 

BC169B 
BC170B 
BC171B 
BC172C 
BC173C 

060 
9.32 
0.70 
070 
0.70 
5.70 
0.75 
130 
1.30 
9.70 
125 
188 
0.95 
130 
070 
0 16 
0.16 
016 
022 
122 
0.22 
0.21 
0-22 
9-22 
021 
6.22 

0.44 
0-30 
032 
0.32 
0.13 
115 
115 
030 
9-30 
9.15 
0.15 
0.17 
038 
0.13 
0.13 

0.13 
0.19 
9.17 
5.15 
0.11 

BC182L 
BC183A 
BC183LA 
AC184 
BC184L 
BC205 
BC2i2A 
BC212LA 
BC213B 
BC213LA 
BC214 
BC214L 
BC237B 
BC238B 
BC239C 
BC256A 
BC257A 
BC2586 
BC259B 
BC261A 
BC262B 

6C2630 
BC2648 
BC307B 
BC3086 
BC309C 
BC327 
BC328 
BC337 
BC414 
BC415 
BC416 
BC547A 
BC547B 

'BC548 
BC549B 
BC558 
BC559 
BCY54 

BCY58 
BCY70 
BCY71 
BCY72 
BCY78 
B0121 
80131 

0.15 
012 
0.15 
112 
0.15 
0-17 
045 
0-13 
0-15 
0-17 
917 
018 
0-15 
0.13 
0-17 
0.29 
0.18 
0.24 
119 
0.25 
126 
0.28 
0.65 
0.16 
0.16 
116 
0.22 
0.20 
0.20 
0.17 
0.16 
517 
9.13 
6.13 
0.13 
0.14 
0.13 
0.15 
2.40 

9.27 
5.21 
0.26 
113 
9.43 
2.20 
0.55 

1979 CATALOGUE IS AVAILA$LE NOW! 
LOTS OF NEW PRODUCTS AND IDEAS. 

PRICE 50p POST PAID OR 40p TO CALLERS. 

AY-3-8500 
CA3000 
CA3001 
CA3002 
CA3005 

CA3006 
CA3007 
CA3008 
CA3012 
CA3013 

CA3014 
CA3018 
CA3018A 
CA3020 
CA3020A 

CA3021 
,CA3022 
CA3023 
ICA3026 

CA3028A 
CA3028B 
CA3029 
CA3029A 
CA3030 

CA3030A 
CA3033 
CA3034 
CA3035 
CA3036 
CA3038 
CA3038A 

CA3039 
CA3040 
CA3041 
CA3042 
CA3043 
CA3045 
CA3040 
CA3047 
CA3047A 
CA3048 
CA3049 
CA3050 

6.50 
3.35 
4.25 
3-30 
2.50 

460 
4.15 
2.55 
1.65 
1.85 

2.20 
0.75 
1.10 
2-20 
2.59 

2-40 
2.20 
2.20 
0.30 

0.90 
1.25 
0.15 
0.99 
1.50 

2.20 
3.70 
2-75 
1-95 
1.21 

-290 
4-10 

0-77 
3.75 
1.65 
1.65 
2-20 
1-58 
0-77 
2-20 
370 
2-45 
1.93 
266 

CA3051 
CA3052 
CA3053 
CA3054 
CA3059 

CA3062 
CA3084 
CA3065 
CA3068 

CA3070 
CA3071 
CA3072 
CA3075 

CA3076 
CA3080 
CA3080A 
CA308fi 

CA3088F, 
CA3089E 
CA30900 
CA3130 
CA3140 

LOSSTI 
LM114H 
LM301AH 
LM301 8 

LM304 
LM307N 
LM308H 
LM308N 
LM309KC 
LM317K 
LM318N 

1.83 
1.78 
0.77 
1.10 
2.10 

3.75 
140 
1-10 
3.80, 

1.90 
1.90 
1.90 
1.79 

2-12 
1-85 
2-10 
050 
1.87 
2.90 
4-40 
1.06 
1.04 

2.25 
2.75 
0.50 
030 
2.60 
0.50 
1.20 
0.45 
1.95 
3-35 
2.15 

LM320T5 2.15 
LM320T12 2-15 
LM320T15 215 
LM320T24 2-15 
LM320MP5 1 15 
LM320MP12 1-15 
LM320MP15 1.15 
LM320MP24145 
LM323K 6-95 
LM339N 180 

LN1340T5 
LM340T12 
LM340T15 
LM340T24 
LM341P5 

LM341P12 
LM341P15 
LM341P24 
LM348N 
LM358N 

LM360N 
LM370N 
LM371H 
LM350K 
LM373N 
LM374N 

LM377N 
LM378N 
LM379S 
LM360N8 
LM380N14 
LM381AN 

LM381N 
LM382N 
LM384N 
LM386N 
LM387N 

LM388N 
LM389N 
LM555CN 
LM565CN 
LM701B 
LM701C 
LM702C 
LM703LN 

LM709 
LM709-8 
LM709-14 
LM710 
LM710-14 
LM711CN 
LM723C 
LM723C-14 

0.83 
0.83 
9.83 
5.03 
0.80 

0.80 
0.80 
0.00 
0.95 
0.60 

3.00 
330 
235 
6.45 
335 
3.35 

1.89 
2.40 
4.25 
0.96 
1.68 
2.70 

1.69 
132 
1.55 
0.85 
1.10 

1.00 
1.00 
9.33 
139 
2.99 
2.99 
0.81 
1.15 

6.70 
9.50 
0.49 
157 
164 
0.72 
0.75 
145 

LM741C 9.70 
LM741 C-8 0.39 
LM741C74 0.30 
LM747CN 0.99 

LM748-8 0.50 
LM748-14 0.50 
LM716 1.00 
LM900 0.50 
LM911 9.50 
LM921 9.50 
LM923 0.50 

LM1303N 1.15 
LM1304N 1.52 
LM1305N 1.52 
LM1307N 1.22 
LM1310N 210 
LM1351N 1.30 

LM1458N 9.45 
LM1496N 1.97 
LM1800N 1.94 
LM1812N 8.20 
LM1820N 1.16 
LM1828N 1.90 
LM1830N 1.90 

LM1841N 1.90 
LM1845N 1.50 
LM18480 1.98 
LM1850N 1.90 
LM1889N 4.99 

LM2907N-8 1.80 
LM2987N-8 1.80 
LM3301N 0.60 
LM3302N 0.55 
LM3401N 0.55 
LM3900N 0.68 

LM3905N 145 
LM39090 0-78 
LM3911N 110 
LM4250CN 130 
LM78L05CH 0.85 
LM78L12CH 0-85 
LM78L15CH 0.85 
LM78L24CH 0.85 

LM7805KC 1-75 
LM7812KC 1.75 
LM7815KC 1.75 
LM7824KC 1.75 
LM78L05CZ 030 
LM78L12CZ 030 
LM78L15CZ 030 
LM78224CZ 010 
MC1035P 1-90 
MC1327P 1.70 
MC1330P 1.10 
MC1352P 1.20 
MC1433G 3-65 
MC1435G 2.20 

MC14390 1-75 
MC1440G 1.85 
MC1456G 2.15 
MC14638 190 
MC1468L 3-35 
MC14698 3-10 
MC1488L 4-25 
MC1495L 5.50 
MC1529G 1.10 
MC4024P 2.20 
MM5314 410 
MM5316 4-60 
MM5320 4-20 

810555 9-33 
NE556 0.85 
NE560 4-50 
NE561 450 
NE562 450 
NF565 1-39 
NE566 1.75 
NE567 1.90 
NE55BN 1.93 
NE577N 415 
SAS560 2.78 
SAS570 2.70 
5AS580 2.40 
SAS590 2-40 
SN76001N 1-30 
557600381 2-38 
SN76008KE 1-60 

SN76013N 1.50 
SN76012N0 1-30 
SN76018KE 1-00 
SN76023N 1-50 

SN76023N0 1-30 
SN76033N 2-35 
00761109 130 
55761159 1.65 
9176116N 1-80 
SN76131N 130 
55762265 1.68 
0111762275 130 
55762289 1-55 
SN76531N 0-82 

SN70532N 1-55 
SN76533N 130 
SN76544N 1.60 
:SN76545N 1-80 
55765460 1.58 
SN76550-2 038 
8576552-2 0-57 
SN16570N 1.80 
557662045 0.99 
SN76650N 1-20 
SN76660N 0.66 
SN76666N 199 
SL610C 2.75 
SL611C 2.75 
SL612C 2.75 
SL620C 3.85 
SL621C 3.75 
SL623C 6.25 
8L640C 4.40 
SL641C 4.40 
SL701C 2-50 

TAA233 135 
TAA300 3.70 
TAA320A 1.15 
TAA350A 3.00 
TAA521 1.10 
TAA522 2.10 
TAA550 0.48 
TAA560 2.10 
TAA570 2.29 

Prices correct at 7 Dec. 1978. All prices include VAT. P & P 40p. 

+ BATTERY FLUORESCENT LIGHTING 

"B" Type "D" 
White Enamel cases as shown above, including lampholders. Type "A" or £1.50. Case only, £1.00. Plastic Lampholders to suit 50p pair. Ceramic 
(adaptable) 40p pair. Tubes to fit (21 in.) £1.00. (These can only be supplied when cases are ordered due to risk of postal damage.) Case type "C' (18 in.) 
or Case type "D" (12 in.) including lampholders £1.25. 
INVERTER TRANSFORMERS, special design for maximum efficiency £1.00 each 
Transistor, Heat Sink, Circuit board cut to size, Resistor, Capacitors etc £1.00 pack 
21 in. Fittings built and tested £4.95 
12 in. ditto (Batten type) £3.95 
THIS IS ABOUT HALF THE PRICE THAT A SIMILAR FITTING WOULD COST YOU ELSEWHERE!!!! 
WHY NOT DO AS MANY OTHERS ARE DOING, BUILD THEM AND SELL THEM TO YOUR CAMPING FRIENDS? 

PRINTED CIRCUITS. WHY NOT MAKE YOUR OWN WITH FOTOLAK POSITIVE LIGHT SENSITIVE LACQUER 
Now you can produce perfect printed circuits in minutes! Method: Spray cleaned board lightly With lacquer. When dry, place positive master of required circuit on now sensitised surface. Expose to daylight, 
develop and etch. Any number of exact copies can of course be made from one master. Widely used in industry for prototype work. 

FOTOLAK Aerosol 
Developer 
Ferric Chloride 
Clear Acetate Sheet 
Daylo Pens 

£1 -50 Plain Copper-clad Fibre -glass Single -sided Double 
30 Approx. 3- i 8mmthick. sq. ft £t -25 £1.50 
40 Approx. 2.00mm thick. sq. ft £2.00 £2.25 
12 Approx. 1 .O0mm thick. sq. ft £1.50 £175 
98 Approx. 79mm thick. sq. ft £1.25 

Single -sided Copper -clad paxolin. 
Pack of 10 sheets each 245mm 1 50mm £2.50 

Giant packs of unused mixed components! Weight 4lbs., these contain an assortment 
of resistors (carbon and wire -wound); capacitors, (electrolytic, paper, silver -mica, 
polyester and polystyrene); transistors, diodes, volume and pre -set controls and hosts 
of other 'bits and pieces'. No two bags are the same, but all contain a jolly good mix- 
ture of parts. Ideal for the odds and ends box!!! Per bag £3.00 

SPECIAL OFFER! Few only 3- channel (each 750 watts) Sound -to -light 
units. Fantastic value for money! Plug into any 
loudspeaker socket and create your own disco -type 
light show! Any mains lamps may be used ... £17.95 

Brand new printed circuit boards containing I.C'A., transistors, diodes, 
resistors, capacitors etc. etc. It is quite impossible to list these so we are 
selling by weight at £1.00 per lb. This could include upwards of 100 in 
tegrated circuits! Send as many £1's as you wish, we will weigh as varied a 

parcel as possible and refund your change! 

PLEASE NOTE: All lighting and printed- circuit materials plus 8% VAT. 
Other goods 122 %. No VAT on overseas orders. Postage 
INLAND 65p per order. Overseas include extra to cover. 
We will refund any excess paid. Any enquiries for further 
details MUST include stamped addressed envelope! 

G. F. M I LWAR D (ELECTRONIC COMPONENTS LTD.), 369 Alum Rock Road, B'Ham B8 30R. 021 -327 2339 
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The Logic 
o es 

When you see`what these new CSC logic probes can do, in such a small size, and at such small 
prices, there's only one word for it:- 

i 

i 

Amazing! 
LP -1 Unit Price £31.00 Post & Package £1.50 VAT £2.60 Total £35.10. 
Clip the leads to the power supply of the circuit under test, touch the probe tip to any pin, pad 
or component and you're in business. The 'HIGH' and 'LOW LEDs show logic states 1 or O; if 
neither come on you've got open circuit, tri -state, signal out of tolerance (or no power!). 
The 'PULSE LED flashes once for any pulse 50nsec or longer, and flashes regularly at 
3Hz for high frequency trains. Then, while' PULSE is flashing, 'HIGH' will come on alone to 
show duty- cycles over 85%, 'LOW alone to show less than 15%, and with both on together 
duty- cycles can be estimated between 15% and 85% by relative brightness. 
In the MEMORY mode, the leading edge (positive- or negative -going) of any pulse will latch a 
flip -flop on and keep the PULSE LED lit as long as power is applied to the probe. You can 
catch events that are hard to see even with a high quality scope! 
LP -1 is switch -selectable for DTL /TTL and HTL /CMOS circuits. 

LP -2 Unit Price £18.00 Post & Package £1.25 VAT £1.54 Total £20.79. 
Economy version of LP -1, with the same HTL /CMOS and DTL /TTL capability 'HIGH' or 'LOW' 
LEDs function as in LP -1, 'PULSE catches pulses as short as 30Gnsec and shows pulse trains 
as 10Hz blink. When pu lsing,' H I G H' comes on to show duty-cycles above 70%, ' LOW' shows 
below30 %, both on together show between 30% and 70%. 300,000 Ohm input impedce ce 
protects your circuit under test, and the low price brings the advantages of our quick, easy 
LOGIC PROBE technique to anyone interested in logic circuitry. 

LP -3 Unit Price £49.00 Post & Package £1.50 VAT £4.04, Total £54.54. 
Super -high speed version, captures pulses as short as lOnsec, and monitors pulse trains as 
rapid as 50MHz. That's better performance than many oscilloscopes! And no bulky 
instruments, no set-up time. At frequencies up to 1.5MHz you can estimate duty- cycles by the 
High /Low relative intensity, as with LP -1. DTL/TTL and HTL/CMOS are switch -selectable, of 
course, plus 'MEM' memory mode to latch on to any pulse, pulse train or passing transient. 
LP -3 is the ideal trouble- shooter for your fastest.logic circuits, and like all CSC probes is well - 
designed, handy and easy to use, robust, reliable and individually tested before it leaves the 
factory. 

And the new pulser DP -1 Unit Price £51.00 Post & Package £1.50 VAT £4.20 Total £56.70. 
The Digital Pulser: a nother new idea from CSC.The DP -1 registers the polarity of any pin, pad or 
component and then, when you touch the' PULSE button, delivers a single no- bounce pulse 
to swing the logic state the other way. Or if you hold the button down for more than a second, 
the DP -1 shoots out pulse after pulse at 100Hz.The single LED blinks for each single pulse, or 
glows duringa pulse train. If your circuit is a very fast one, you can open the clock line and take it 
through its function step by step, at single pulse rate or at 100 per second. Clever! And a very 
reasonable price. 

How to order. Telephone 0799 -21682 and give us your Access, Barclaycard or American 
Express number, and your order will be in the post that night. Or, write your order, enclosing 
cheque or postal order, or stating credit card number and expiry date. (Dort post the card!). 
Alternatively, ask for our latest catalogue, showing all CSC products for the engineer and the 
home hobbyist. 
(Prices are for UK only For Europe add 10%, outside Europe add 1222% to total prices). 

Specification LP -1 LP -2 LP -3 DP -1 
Input Impedance 100,0OOS2 300,00052 500,00052 Output Tri State 

Minimum Detectable Pulse 5Ons 300ns lOns Autopolarity Pulse Sensing 

Max. Input Signal (Freq.) 10MHz 1.5MHz 50 MHz Sink and Source l00ma 
Pulse Detector (LED) High Speed Train or 

Single Event 
High Speed Train or 
Single Event 

High Speed Train or 
Single Event 

Pulse Train: 100pps 

Pulse Memory Pulse or Level Transition 
Detected and Stored 

None Pulse or Level Transition 
Detected and Stored 

LED indicator flashes in Single Pulse. 
Stays lit on Pulse Train 

CONTINENTAL SPECIALTIES CORPORATION (UK) LTD., 
UNIT 1, SHIRE HILL INDUSTRIAL ESTATE, DEPT 6J 
SAFFRON WALDEN, ESSEX CB11 3AQ TEL: 0799-21682 
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Logically laid out to accept both 0.3" and 0.6" pitch OIL packages 
as well as Capacitors, Resistors, LED's, Transistors and components 
with leads up to .85mm dia. 

500 individual connections in the central breadboarding area, 
spaced to accept all sizes of DIL package without running out of 
connection points. 

4 Integral Power Bus Strips around all edges for minimum inter- 
connection lengths. 

Double- sided, nickel silver contacts for long life (10K insertions) 
and low contact resistance (< 10m.ohms) 

Easily removable, non -slip rubber backing allows damaged contacts 
to be rapidly replaced. 

What other breadboarding system has as many individual contacts, 
offers all these features and only costs £5.80 inclusive of VAT and 
P.P. - NONE. 

At £5.80 each The EuroBreadBoard is unique value for money. 
At £11 for 2 The EuroBreadBoard is an indispensable design aid. 

Snip out and Post 
David George Sales, r/o 74 Crayford High St., Crayford, Kent, DAI 4EF 

16 

David George Sales 
r/o 74 Crayford High Street, 
Crayford, Kent, DA1 4EF. 

Please send me 1 EuroBreadBoard @ £5.80 Please 

or 2 EuroBreadBoards @ £11.00 Tick 

(All prices include VAT and P.P., but add 15% for 
overseas orders). 

Name 

Company 

Address 

Tel. No PW 179 

Please make cheque /P.O.'s payable to David George Sales 

o 

o 

NO DISCO SYSTEM 1 S 
COMPLETE WITHOUT... 

swam 

PIEZO HORNS 
FANTASTIC SPECIAL OFFER 

TO READERS OF PRACTICAL 
WIRELESS 
Tweeters for your disco, PA 

system or Hi -Fi, Frequency range 5K -20K. 
No X over required. They can be used in 

any PA system up to 100W. Why pay more? 

OUR PRICE ONLY £4.99 each IP &P 35p each) 

CITRONIC MM 313 MIXER 
Ideal for the DIY enthusiast building up a complete disco 
system. 4/6 ch. mono, inc. LED indicators, connections 
via phono sockets at rear.Bargain price, including PS U 

£80.46 inc. VAT I P.P. f1.50 I 

BULGIN OCTAL PLUGS 
AND SOCKETS 
'There's always hundreds of Bulgin 
Octal multiway plugs and sockets in stock at 
Roger Squire's. Each pin rated 6A. Perfect for 
your Sound to Light System. P552 SOCKET 

£0.65 (P&P 3501 P551 PLUG £1.84 IP &P 35p1 

Carriage on 10 or more nominal £ 1.00 Also available 
6 -way multicore cable 16 Amps per coral ex stock. 

PROJECTORS C0.65 per metre. Please phone for carriage quote. 

SQUIRE MULTIFECT 150 - including rotator and effects 
wheel. A truly versatile projector 
which uses a powerful 150W 
Tungsten bulb, all effects 

attachments simply slot in ready for use. 

A BARGAIN AT £40.50 IP &P £ 1.001 

PLUS MANY DISCO ACCESSORIES 
All Roger Squire's shops have a 

service department which carries large 
stocks of DISCO SPARES & ACCESSORIES. 

For example: Fane and H -'H Disco Speakers 
12" and 15" BSR and Garrard decks 

at discount prices. 

STARLITE 250 
An exclusive new line 

to Roger Squire's Cisco 

Centres. Superb high powered 

250 W quartz halogen bulb, fan 
cooled, accepts wide range of multifett 
attachments. Unique connection slot for 
orbit prism revolvers. Only 

£65.00+ VAT 

attachments extra 

Plus sockets, Fuses 
Plugs, etc etc. 

Roger Squire' DISCO GEAR 
Personal callers: ROGER SQUIRE'S DISCO CENTRES 

LONDON: 175 Junction Road,Tulnell Park N19500 01- 2727474 Open from 1 0-5 TU6S-Sat 

BRISTOL: 125 Church Road, Redfield, Bristol von 9JR 0272550550 Weds. 

MANCHESTER: 251 Deansqate M34EN 081- 8317F76 
Closed MOndayS. 

Tel. 041 946 3303 
'GLASGOW: 1 Queen Margaret Rd., (ofl Queen Margaret,Drive) Kelvinsi de, Glasgow G206DP 

tel 

OPEN UP THE EXCITING WORLD OF 
SHORT WAVE LISTENING 

SRX -30 -" 
For the advanced, keen short wave listener, the choice of receiver has usually been 
between cheap and nasty or very good but very expensive equipment. We think 
that the SRX -30 will provide that listener with excellent performance at a reason- 
able cost and is the answer to this eternal problem. 
The SRX -30 provides AM, CW, USB and LSB reception on all frequencies from 
500 kHz to 30MHz. All right, so does your Sooper Blooper Mk. 3 but you can't 
set the Sooner Blooper dial to the frequency you want and be sure that it's correct! 
The SRX -30 tuning system is so simple to operate. You have a dial reading in MHz 
from 0-29 and a main tuning dial reading 0 -1000 kHz. So -if you know that 
Radio Slobovia is broadcasting on 10.295 MHz, you set the MHz dial to 10, the 
kHz dial to 295 and there you are. The MHz dial setting is not critical, as stability 
is guaranteed by a triple mixing drift cancelling system, thereby overcoming 
another problem in your Sooner Blooper Mk. 3; drift. 
A further drawback to cheap receivers is massive image interference on the higher 
frequencies due to the use of a low IF, typically 455 kHz. The cure for this 
problem is the use of a high IF and the SRX -30 employs a first IF of around 
40 MHz -so goodbye to first IF images. You could of course find the same 
system as this in the Racal RA17 series receivers; after all, the SRX -30 has 
copied the basic idea from this very receiver. The big drawback to the RA17 
(apart from the price f!) is that unless you have the muscles of a prize fighter, 
lifting the RA17 may send you for a holiday at Hernia Bay (staying at the Truss 
House ?). 
To summarize. the SRX -30 covers 500 kHz to 30 MHz with excellent dial readout 
and reset accuracy; it has all mode (AM, CW, SSB) reccption and is equally at 
home in broadcast or amateur bands; it has all the facilities of a top class com- 
munications receiver, RF gain, fine tuning, selectable sidebands, built in loud- 
speaker, operation from ac mains or 12v. Dc, rugged construction and super 
styling and all at an attractive price -£175 inc. VAT. Carr £3. 

See it soon at your nearest stockist, you will be agreeably impressed. 

For all that's good in Amateur Radio, contact: 
LOWE ELECTRONICS LTD., 119 Cavendish Road, Matlock, Derbyshire. 
Tel: 0629 2430 or 2817. 
For full catalogue, simply send 45p in stamps and request catalogue CPW. 
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M CO20 
AN ADVANCED MUSIC CENTRE for the experienced constructor. 
This unit is available as a fully wired chassis, in modular form or as a kit. 
It can be built in easy stages or as a complete unit. A variety of cassette 
decks are suitable. 

SPECIFICATIONS 

PROFESSIONAL KITS THAT 
SAVE YOU MONEY!! 

AMPLIFIER Nominal 
Power Output: 2 x 25 watts RMS. 
Distortion: THD Q 2 x 20 watts 

07% 
Frequency Range: Q -1.5dB 30Hz- 

15KHz 
Tone Control Range: 
VC -20dB 18dB 
Basic Electrical centre Q 100Hz -14dB 
Treble Electrical centre @ 10KHz+8dB 

-14dB 
Loudness Control: 
Vcaodó 

Filters: 
V C30dB 

Controls: 

Switches: 

Meters: 

Sockets: 

Q 100Hzt14d8 
@ 10KHztlld3 

Q 10KHz -6dB 

5 rotary: volume, 
balance, bass, treble 
tuning. 
9 push button: 
phono, tape, radio, 
aux. Input, mono/ 
stereo, loudness, fil- 
ter, speaker switch- 
ing, separate mains 
switch. 
2 signal strength: 
FM tuning 
Headphones: 5 pin 
DIN Aux: AM aerial 
(ext) FM aerial (co- 
axial): 4 x 2 pin 
DIN L/S 

SUITABLE SURPLUS MODULES. Fully Wired 
Stereo power amp 25w rms P /channel 
Low noise pre amp. Full freq correction 
RF Bald MW /LMIMPX Fet. 3 x IC 
P.S.U. £3.50 Transformer £5.50 
Selector Board 8 way 
Complete chassis massive 22 inches 

Intermediate Frequency: 
AM 475KHz 

10.7KHz FM 
Aerial input: 
AM (Internal) 
AM (external) 
FM (external) 

AGC: 
For 8dB audio change 
1F Bandwidth 
Q max sensitivity 
RF Sensitivity: 
Q 20dB S/N Ratio 
200KHz 
600KHz 
1400KHz 

FM: 
RF Sensitivity 

8 26 BS 
/N (mono) 

100MHz 
Q 46dB S/N (mono) 
Q 46dB S/N (stereo) 
Distortion: 
Q Decoder 0/P 
Frequency Response: 
Q f 1.5dB 
Stereo Separation: 
Audio Filter 

Ferrite Rod 
2 pin DIN 
Co -axial 75 ohm 
unbalanced) 

46d8 

f 1.5KHz Q 6dB 

1500eV /m 
50011V /m 
200uV /m 

2.51V 

16AV 
125AV 

0.9% 

30Hz -15KHz 
40dB 
Fiat to 55KHz 50dBa 
130KHz 

£7.50 
£5.99 
£9.99 

£3.99 
£9.50 

AU10 
A Radio Record Player Kit which has everything you need to make 
a first class three band STEREO unit. Can be assembled in modular 
form or from scratch. A professional finish is guaranteed. 

Amplifier 
Output 
Distortion: 
Controls: 

Tone Control Range: 

Outputs: 

Stereo Performance: 

Controls: 

Radio Tuner 
Waveband Coverage: 

Price Hardware Kit 
Amplifier & Pots 
PSU & Transformer 

SPECIFICATIONS 

2 x 10W RMS, both channels driven 
1% ± 2 x 5 watts 
Four rotary 1. OFF /ON /VOLUME 

2. Balance 
&Treble 
4. Bass 

Bass @ 100 Hz ±9dB 
Treble @ 10 kHz ±9dB 
2 x 2 -pin DIN for 8 ohm loudspeakers 
1 switched stereo headphone socket 
1 5 -pin DIN Aux. Tape in /out socket 
Frequency response @ ± 1.5dB 30 Hz -15kHz 
Separation 40dB 
Audio Filter -flat to 55 kHz -50dB @ 130 kHz 
7 Push Button: Phono, Tape, Mono, FM, MW, 
LW, AFC 
1 Rotary: Tuning 

Medium Wave 525 -1620 kHz 
Long Wave 155 -280 kHz 
FM VHF 88-108 kHz 

8.90 RF Board 
8.75 Record Deck 
3.99 Dust cover 

21.95 
13.95 
6.00 

TU020 
A Hi Fi tuner amplifier 
This unit can be built from our modules or as a complete kit. Input for 
mag cartridge, tape record /playback, MW /LW /VHF stereo, tuner. Uses 
the same R F Board as does the Wimborne with birdie filters, multiplex 
filter, varicap tuning on MW and LW. 
Items from the Wimborne numbers 2 and 3 can be used for different 
performance specifications. 

SPECIFICATIONS 
Power output 25 Watts RMS per channel 

(both channels driven) 
Total harmonic distortion 0.05% 
Bass 100 Hz±12 dB 
Treble 10 KHz ± 12 dB 
Frequency response f 1.5 dB 30 Hz -20 KHz 

Fully wired modules, Preamplifier, 
£6.99 

Power amplifier £9.50 
RF Board £33.95 
Power supply unit £399 
Transfomer £4.50 

FM sensitivity 1.0µV for 28 dB S/N ratio 
IF rejection 60 dB image rejection 60 dB 
Stereo separation 40 dB 
AM sensitivity 200µV at 1600 KHz 20 dB SIN 

ratio. 

Magnetic PU amp £2.99 
Hardware kit £7.99 
PLEASE ADD £1 for postage 
and packaging for each item 
except the mag PU amp which 
is 30p. 

PW WIMBORNE 
The most versatile music centre ever. 
Complete kit price approximately £110 comparable price £180. 
1 Hardware Kit, for a professional finish, trim, knobs, extrusions, 

sockets, top moulding 50 plus parts. £9.95. 
2 Amplifier Module (11 -14) watts RMS per channel, wired and tested, 

£19.95, kit price £13.95. 
3 Mechanically tuned RF Board, absolutely complete and tested 1.5µV 

sensitivity FET front end 7 way switch, MW, LW, stereo VHF, only 
requires 13 VDC. £21.95. 

4 Stereo cassette module, with CRO2 switching, low noise devices, 
ALC tape counter, excellent specification, incredible price £24.95. 

5 Varicap tuned RF Board, the ultimate AM /FM Receiver kit, MOSFET 
front end, Deviation mute, interstation mute, fantastic performance 
1 0µV sensitivity, Hitachi, AM receiver Ic, excellent MW /LW perfor- 
mance, complete with 7 way switch, The basis of the finest Hi Fi 

system, fully wired and tested. £33.95. Kit £26.95. 
6 Magnetic PU Amp with LM387 or discrete (BC 149). Both £2.99 each. 
7 Wooden Plinth plus base board £8.95. 
8 Perspex dust cover plus hinges £6.50. 
9 Mains transformer £2.99. 
All items include VAT. Please add £1 per item for postage and packaging, 
item 6 30p. For further details please send 15p. 

REED HAMPTON LTD. 
19 CHURCH LANE, WALLINGTON SURREY. Tel: (01) 647 0851 
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7 M77 T7en7077777 
74 SERIESTTL IC'S 

Type Price Type Price Type Price Type Price Type Price 
7400 £0.07 7427 £0.21 7472 £0.19 74107 £0.22 74165 £0.65 
7401 £0.09 7428 £0.25 7473 f0.22 74110 £0.35 74166 £0.75 
7402 £0.09 7430 £0.08 7474 £0.22 74111 £0.55 74167 £2.00 
7403 £0.09 7432 £0.20 7475 £0.27 74118 £0.75 74174 £0.60 
7404 £0.09 7433 £0.28 7476 £0.22 74119 £1.10 74175 £0.60 
7405 £0.09 7437 £0.20 7480 £0.40 74121 £0.22 74176 £0.55 
7406 £0.22 7438 £0.20 7481 £0.80 74122 £0.35 74177 £0.55 
7407 £0.22 7440 £0.10 7482. £0.65 74123 £0.38 74180 £0.80 
7408 £0.12 7441 £0.45 7483 £0.55 ,74136 £0.50 74181 £1.25 
7409 £0.12 7442 £0.38 7484 £0.82 74141 £0.50 74182 £0.55 
7410 £0.09 7443 £0.68 7485 £0.65 74145 £0.54 74184 £1.00 
7411 £0.15 7444 £0.68 7486 £0.22 74150 £0.65 74190 £0.68 
7412 £0.14 7445 £0.64 7489 £1.60 74151 £0.45 74191 £0.68 
7413 £0.22 7446 £0.60 7490 £0.30 74153 £0.45 74192 £0.65 
7414 £0.45 7447 £0.45 7491 £0.60 74154 £0.80 74193 £0.60 
7416 £0.22 7448 £0.52 7492 £0.32 74155 £0.48 74194 £0.55 
7417 £0.22 7450 £0.09 7493 £0.28 74156 £0.48 74195 £0.55 
7420 £0 -09 7451 £0.09 7494 £0.70 74157 £0.48 74196 £0.60 
7421. £0.19 7452 £0.09 7495 £0.45 74160 £0.55 74197 £0.58 
7422 £0.15 7453 £0.09 7496 £0.48 74161 £0.60 74198 £1.00 
7423 £0.20 7454 £0.09 74100 £0.80 74162 £0.60 74199 £1.00 
7425 £0.18 7460 £0.09 74104 £0.35 74163 £0.60 74279 £1.00 
7426 £0.21 7470 £0.24 74105 £0.35 74164 £0.65 

THYRISTORS 
No THY 1 A/50 1 Amp. 50 volt T05 18p 
No.THY1A/400 1 Amp. 400 volt TOS 32p 
No. THY3A/50 3 Amp. 50 volt T064 25p 
No. THY34/200 3 Amp. 200 volt T064 32p 
No THY3A/400 3 Amp. 400 volt 1064 40p 
No. THY5A/50 5 Amp. 50 volt TO66 25p 
No. TNY5A/400 5 Amp. 400 volt 1066 40p 
No. THY5A/600 5 Amp. 600 volt TO66 50p 
No C106/4 6 Amp. 400 volt 10220 42p 

TRIAC 
S84 8 Amp. 400 volt 10220 Plastic 80p 

DIACS 
irr V413equt 
BR100 D32 each 

12p 
12p 

CMOS I.C.'s 
Type Price Type Price Type Price Type Price 

CD4000 £0.12 CD4017 £0.65 CD4031 £1.60 CD4055 £1.00 
CD4001 £0.13 CD4018 £0.70 CD4035 £0.90 CD4056 £1.15 
CD4002 £0.13 C04019 £0.35 CD4037 £0.78 CD4069 £0.15 
CD4006 £0.80 CD4020 £0.80 CD4040 £0.78 CD4070 £0.15 
004007 £0.14 CD4021 £0.75 004041 £0.68 CD4071 £0.15. 

CD4008 £0.80 CD4022 £0.75 CD4042 £0.68 CD4072 £0.15 
CD4009 £0.40 CD4023 £0.13 CD4043 £0.78 CD4081 £0.15 
CD4010 £0.42 CD4024 £0.55 CD4044 £0.78 CD4082 £0.16 
CD4011 £0.13 CD4025 £0.13 CD4045 £1.15 CD4510 £0-80 
CD4012 £0.14 CD4026 £1.00 CD4046 £0.95 004511 £0.80 
CD4013 £0.35 CD4027 £0.45 CD4047 £0.75 CD4516 £0.85 
CD4014 £0.70 CD4028 £0.60 CD4049 £0.35 CD4518 £0-85 
CD4015 £0.70 CD4029 £0.75 CD4C50 £0.35 CD4520 £0.85 
CD4016 £0.35 C04030 £0.40 C04054 £0.95 

CAPACITOR PAKS 
16201 18 Electrolytics 4 79F - 109F 
16202 18 Electrolytics 109F - 1009F 
16203 18 Electrolytics 100pF - 6809F 

16160 
16161 
16162 
16163 

AI13 et SPECIAL PRICE of £1.20 
24 Ceramic Caps 
24 Ceramic Caps 
24 Ceramic Caps 
21 Ceramic Caps 

22pF - 82pF 
100pF - 390pF 
470pF - 3300 

4700pF -0 0476F 

All 4 at SPECIAL PRICE of £1.60 

SPECIAL OFFER! 
UNTESTED 

SEMICONDUCTOR PAKS 
Code No's shown below are given as a guide to the 
type of device. The devices themselves are normally 
unmarked. 
No. 16130 100 Germ. Gold bonded diodes 

like OA47 40p 
No 16131 1 50 Germ. Point contact diodes 

like 0470/81 40p 
No 16132 100 200mA Sil. diodes like 

0A200 40p 
No 16133 150 75mA Sil. Fast switching 

diode like 1 N4148 40p 
No. 16134 50 750mA Sil. top hat Rects. 40p 
No. 16135 20 3 amp Sil. stud Rect. 40p 
No. 16136 50 400mw Zeners D.0.7 case 40p 
No 16137 30 NPN Plastic trans. like 

BC107/8 40p ". 
No 16138 30 PNP Plastic trans. like 

BC177/8 40p 
No. 16139 25 NPN trans. like 2N697/ 

2N1711T039 40p 
No 16140 25 PNP trans. like 2N2905 T039 40p 
No. 16141 30 NPN trans. like 2N706 TO18 40p 
No 16143 30 NPN Plastic trans. like 2N3906 40p" 
No 1 61 44 30 PNP Plastic trans. like 2N3905 40p" 
No. 16145 30 PNP Germ. trans. like GC71 40p 
No. 16147 10 NPN T03 Power trans. like 

2N3055 80p 

BOOKS BY BABANI 
The following books are offered at 10% off their normal retail 

price 

BP2 Handbook of Radio, TV and Industrial Transmitting Tube and 
Valve Equivalents 

BP6 Engineers and Machinists Reference Tables 
BP7 Radio and Electronic Colour Codes and Data 
BP10 Modern Crystal and Transistor Set Circuits for Beginners 
BP14 Second Book of Transistor Equivalents and Substitutes 
BP1 5 Constructors Manual of Electronic Circuits for the Home 
BP22 79 Electronic Novelty Circuits 
BP23 First Book óf Practical Electronic Projects 
BP24 52 Projects Using IC741 (or equivalents) 
BP26 Radio Antenna Handbook for Long Distance Reception and 

Transmission 
BP27 Giant Chart of Radio Electronic Semi- conductor and Logic 

Symbols 
BP29 Major Solid State Audio Hi -Fi Construction Projects 
BP32 How to Budd Your Own Metal and Treasure Locators 
BP34 Practical Repair and Renovation of Colour TV's 
BP35 Handbook of IC Audio Preamplifier and Power Amplifier 

Construction 
BP36 50 Circuits Using Germanium. Silicon and Zener Diodes 
BP37 50 Projects Using Relays SCR's and Triacs 
BP39 50 (PET) Field Effect Transistor Projects 
BP43 How to make Walkie Talkie 
BP44 IC 555 Timer Projects 
BP47 Mobile Discotheque Handbook 
BP49 Popular Electronic Projects 
BP160 Coil Design and Construction Manual 
8P196 AF -RF Reactance Frequency Chart for Constructors 
8P202 Handbook of Integrated Circuits IICsl Equivalents and 

Substitutey 
BP205 First Book of Hi -Fi Loudspeaker Enclosures 
BP213 Electronic Circuits for Model Railways 
8P214 Audio Enthusiasts Handbook 
BP215 Shortwave Circuits and Gear for Experimenters and Radio 

Hams 
BP216 Electronic Gadgets and Games 
BP217 Solid State Power Supply Handbook . 

BP219 Solid State Novelty Projects 
BP220 Build Your Own Solid State Hi -Fi and Audio Accessories 
BP222 Solid State Short Wave Receivers for Beginners 
BP223 50 Projects Using'IC Ca3130 
8P224 50 CMOS IC Projects 
BP225 A Practical Introduction to Digital IC's 
BP226 How to Build Advanced Short Wave Receivers 

Sale 
Price 

£0.54 
£0.36 
£0.14 
£032 
£0.99 
£0.45 
£0.68 
£0.68 
£0.68 

£0.77 

£0.54 
£0.77 
£0.77 
£0.86 

£0.86 
f0-68 
£0.99 
£1.13 
£1.13 
£1.31 
£1.22 
£1.31 
£0.68 
£0.14 

£0.68 
£0.68 
£0.77 
£0.77 

£0.77 
£0.77 
£0.77 
£0.77 
£0.77 
£0.86 
£0.86 
£0.86 
£0.86 
£1.08 

RESISTOR PAKS 
Order No. 
16213 60aW. 100 ohm -820 ohm 
16214 60',W. 1K.8.2K 
16215 60&W. 10K -82K 
16216 60IW. 100K -820K 

All 4 at SPECIAL PRICE of £1.60" 
16217 404W. 100 ohm -820 ohm 
16218 404W. 1W -8.2K 
16219 401W. - 1K -8.2K 
16220 40'gW. 100K -820K 

All 4 at SPECIAL PRICE of £1.60 

No. S66 
No. S67 
No. 568 
No. S69 
No S70 

I.C. SOCKET PAKS 
11 x 8pin OIL Sockets 
10 x 14 pin DIL Sockets 

9 x 16 pin OIL Sockets 
4 x 20 pin DIL Sockets 
3 x 28 pin DIL Sockets 

£1.00 
£1 .00 
£1.00 
£1-00 
£1-00 

VOLTAGE REGULATORS 
Positive 
No. MVR7805 947805 10220 
No.MVR7812 8A7812 10220 
No. MVR7815 p47815 10220 
No- MV67818 5A7818 10220 
No.MVR7824 p47824 TO220 

Negative 
No. MVR7905 
No. MV{ì7912 
No.MVR7915 
No.MVR7918 
No. MVR7924 

µA7905 
µA7912 
pA7915 
pA7918 
µA7924 

10220 
10220 
10220 
10220 
T0220 

55p 
55p 
55p 
55p 
55p 

75p 
75p 
75p 
75p 
75p 

pA723C T099 38p 72723 14 pin Dil 38p 
LM309K T03 £1.20 

MAMMOTH I.C. PAK 
Approx. 200 Pieces. Assorted fall -out integrated 
circuits, including. Logic, 74 series, Linear. Audio and 
D.T.L. Many coded devices, but some unmarked -you 
to identify. 

Order No 16223 £1.00 

NKT301 
NKT302 
NKT303 
N KT304 

MATCHED PAIRS OF 
PNP GERMANIUM 

MED. POWER TRANS 
2 amp 750mW 

VCE VCB HFE 
40 60 30 -100 35p per pair 
40 60 50 -150 35p per pair 
20 30 30 -100 25p per pair 
20 30 50 -150 25p per pair 

No 161 
N o. 51 7 
No. 518 
No. 519 

No. S20 

No. S21 

SWITCH ES 
5 x Mains Slide Switches 
5:x Miniature Slide Switches 
4 x Standard Slide Switches 
4 x Miniature Push to Make 

single hole mounting 
3 x Miniature Push to Break 

single hole mounting 
Push button Switch Pak 

4 x Assorted types multi 
bank and singles 
Latching and non -Latching 

40p. 
40p 
40p. 

40p. 

40p. 

£1.00" 

From U.S.A. y 
DIN DY 
SCREW CASED 

LOW NOISE 
CASSETTES 
Order No. S53 10 for £3.50* C90 

HEAD -CLEANING 
CASSETTE 45p each 

AUDIO LEADS 
Order No. 
127 Audio lead 5 pin DIN plug to 4 phono 

plugs 
129 Audio lead 5 pin plug to 5 pin DIN plug 

Mirror Image 
130 5 metre lead 2 pin DIN plug to 2 pin 

DIN inline socket 

RETURN OF THE AL20A 
By opular demand -this useful 5W 
RMS power amplifier is offered at the 

90p re- introductory price of £2.75 + V.A.T. - 
70p Hook -up and data supplied. 

45p 

VPS30 Variable Regulated Stabilised 
Power Supply Module 

Incorporating a short circuit protection and current limiting: 
Voltage Regulation 2 -30V 
Regulated Current 0 -2A 
AC Input Maximum 25V 

Eliminates the use of batteries and thus saves E's -can be used time and time again. 
ONLY £7.60 + V.A.T. 

Brand New 
ITT 923 Silicon Diodes 200m4 200V 

100 off- £2.00 
500 off- £9.00 

1000 off -£15.00 
10.000 off -£130.00 

Single -Sided Fibre Glass Board 
12" x 3i" approx. 2 pcs £0.60 

AUDIO PLUG AND 
SOCKET PAKS 

Order No. 
S1 x 3.5 mm Plastic Jack Plugs 
S2 x 2.5 mm Plastic Jack Plugs 
S3 x Std. Plastic Jack Plugs 
S4 x Stereo Jack Plugs 
S5 x 5 Pin 180° DIN Plugs 
56 x 2 Pin Loudspeaker Plugs 
S7 x Phono Plugs Plastic 
S8 x 3.5 mm Chassis Sockets (Switched) 
S9 x 2.5 mm Chassis Sockets (Switched) 
S1 1 x Stereo Jack Sockets with instruction 

leaflet for H /Phone connection 
S12 x 5 Pin 180° DIN Chassis Sockets 
S13 x 2 Pin DIN Chassis Sockets 
S14 x Single Phono Sockets 

40p" 
40p 
50p 
30p. 
50p 
50p. 
25p" 
25p 
50p. 
40p 
50p 
40p. 

ETCH RESIST PENS 
Order No. 1609 50p each 

UNIJUNCTION TRANSISTORS 
UT46 TI543 20p 

F ET's 
2N3819 15p 2N5458 18p 

2 AMP. BRIDGE RECTIFIERS 
Metal Stud Mounting 

50V ÍKBS 0051 
100V IKBS 011 
200V 1685 021 

No. S45 
No. S46 
No. S47 

28p 
30p 
34p 

P.C. BOARD 
5110 Mixed Bundle. P.C.B., Fibre- 

glass /paper, single and 
double- sided. Fantastic value 75p 

SILICON BRIDGE RECTS. 
S99 Mixed Pak 2 -5 Amp. 

50 -600v. All coded. 4 for £1.00 

No S41 
No. S42 
No. S43 
No. 544 

SIMILAR IN4000 SERIES 
25 Like IN4001 114 50V) 
20 Like IN400211A1100V) 
18 Like IN4003 11Á/200V) 
15 Like IN4004114/400V) 

60p 
60p 
60p 
60p 
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SPECIAL OFFER! 
COMPONENT PAKS 

Order No. Quantity 
16168 5 pieces Assorted Ferrite rods 40p 
16169 2 pieces Tuning gangs MW/LW 40p 
16170 50 metres Single strand wire 

assorted wire 40p 
16171 10 Reed switches 40p 
16172 3 Micro switches 40p 
16176 20 Assorted electrolytics 

Trans types 40p 
16177 1 pack Assorted Hardware 

nuts/bolts etc. 40p 
16179 20 Assorted tag strips and panels 40p 
16180 15 Assorted control knobs 40p 
16184 15 Assorted Fuses 100mA 5 amp 40p 
16188 60 }W resistors mixed values 40p 
16187 30 metres stranded wire 

assorted colours 40p 
S100 t 20 ' watt resistors. Pre- formed 

19x78 Prod. Our mix 60p 
S101 120 !watt resistors. Pre- formed 

1978 Prod. Mixed values 60p 
5102 250 ¡watt resistors 

Range 100 ohms - 10 meg £200 
5103 " .:220. watt resistors 

Range 100 ohms - 10 meg £2.00 
5104 60 Low ohms ¡ watt resistors 

10 -100 ohms 60p 
5105 40 Low ohms + watt resistors 

10 - 100 ohms 60p 
5106 25 Mixed wirewound resistors 609e' 
S107 20 Tantalum bead caps 

0.22 1QOmF. Our mix £1.00 
S108 High qual ty eteutrolytics t OmP - 

fOOmF voltage range 15 50v 
Our mis. 40 for £1.00 

16204 C280 Pals. Contains 50 metal 
caps £1.00 

CRYSTAL EAR PIECES 
5126 Less plug £0.20 

Plugs for above 
No.16106 2.5 plastic 
No. 1697 3.5 plastic 

£0.09 
£0.11 

Mono Crystal Cartridge 
5127 GP91 /1SC 

Special Offer £1.00 

Nickel Cadmiant Rechargeable Batteries 1.258 
5128 35000 Cell sue = 02 £2.50 
5129 900C Cell size = ¡Olt £0.90 
5130 Complete kit of parts to build nickel 

cadmium charger £3.50 

POTENTIOMETERS 
Slider 40mm TRAVEL 
Order No. 
16191 
S24 
S25 
16193 
16196 
16194 
S27 
S28 
S29 
S32 

6 x 470 Ohm LIN Single 
6 x 1K LIN Single 
6 x 5 K 
6 x 22K 
6 x 47 K 
6 x 47 K 
6 x 100 K 
6x 100K 
6 x 500 K 

6 x 50 K 

LIN Single 
LIN Single 
LOG Single 
LIN Single 
LIN Single 
LOG Single 
LOG Single 
LIN Single 

Slider 60mm TRAVEL 
S30 6 x 2.5 K LOG Single 
534 4 x 5 K LOG Dual 
S36 4 x 100 K LOG Dual 
S37 4 x 4.3 MEG LOG Dual 
S94 6 x 220 K LIN Single 
S95 6 x 100 K LOG Single 
S96 6 x 500 K LIN Single 
S38 

40P 
40p 
40p 

p 
40p 
40p 
40P 

P. 

40p 
40p. 
40p 
40P 
40p 

p 
Mixed slider pots, various values 

and sizes. Our mix only £1.00 
S39 6 x Chrome slider knobs 40p 

WIREWOUND 
S90 Wirewound Pots Linear 1 Watt 

rating Mixed useful valves 5 for £1.00 

CARBON TYPES 
591 Car Radio type Dual Switched Pot 

P.C. mounting 
100 K Lin switched -: 

2.5 K Lin each 60p 

DUAL POTS P.C. MOUNTING 
6mm Shaft 
S92 4 x 100 K Lin 
S93 4 x 100 K Log 
16173 15 Rotary Pot Assorted 
16186 25 Pre -sets Assorted Values 

£1.00 
£1.00 

40p 
40p 

Super Save Pak 
5124 6x 741P £1.00 
5125 5 x 555 £1.08 
5138 Surplus /end of manufacturers line /pre- 

amp, with base. treble. volume control 
and circuit diagram supplied. ONCE 

ONLY OFFER £1-25 
5137 20 Assorted Slider Knobs- chrstne/ 

Black £1.00 
5131 2 x 12V Relays plastic case E0-10 
SI37 2 x 24V Relays plastic case £0.60 
5133 1 switch bank 5 way ncd silver 

knob £0,75 
0134 '2 x Magnets suitable for reed 

switches £0.10 
5135 1 Veroboard pak 2 pcs 45sq ins. 

apprax. £0.80 
0136 15 Veroboard pak 2 tics 60sq ins. 

approx. £1.10 
16199 .1 Veroboard pak 30s4 Ins. approx.- £0.50 
16200 15 Veroboard pak 304 ins. apptox. £50 

Type 
AC107 
AC126 
AC127 
AC128 
AC128K 
AC176 
AC176K 
AC187 
AC187K 
AC188 
AC188K 
AD161/ 
162 MP 
AF139 
AF239 
BC107 
BC108 
BC109 
BC118 
BC147 
BC148 
BQ149 
BC154 
BC157 
BC158 
BC159 
BC169C 
BC170 
BC171 
BC172 
BCt73 

TRANSISTORS 
BRAND NE 
Price Type Price 

25p BC177 12p 
14p BC178 12p 
16p BC179 12p 
16p 80182 9p 
24p BC182L 9p 
16p BC183 9p 
24p BC183L 9p 
16p BC184 9p 
26p BC184L 9p 
16p BC212 10p 
26p BC212L 10p 

BC213 10p 
80p BC213L 10p 
30p BC214 10p 
30p 8C214L 10p 
6p BC251 10p 
6p BCY70 12p 
6p BCY71 12p 

10p BCY72 12p 
8p BD115 40p 
8p 00131 35p 
6p BD132 37p 

16p BF115 17p 
9p 8F167 19p 
!p BF173 20p 
asp BF180 25p 

10p BF181 25p 
6p BF182 25p 

06p 8F183 25p 
+6p. BF184 25p 
7p BF185 25p 

W- -FULLY GUARANTEED 
Type 
BF194 
BF195 
BF196 
BF197 
BF200 
BFX29 
0FX84 
B FY50 
BFY51 
B FY52 

M PSA05 
MPSA06 
MPSA55 
MPSA56 
OC44 
0045 
0071 
0072 
OC75_ 
0081 

TIP29A 
TIP29B 
TIP29C 
TIP30A 
TIP30B 
TIP30C 
TIP31A 
TIP31B 
TIP31C 

Price Type Price 
9p TIP32A 34p 
9p TIP32B 35p 

12p TIP32C 36p 
12p TIP41A 34p 
25p TIP418 35p 
22p TIP41C 36p 
78p TIP42A 36p 
12p T1P42B 37p 
12p TIP42C 38p 
12p TIP2955 65p 

TIP3055 42p 
22p ZTX107 6p 
22p ZTX108 6p 
22p ZTX109 7p 
22p ZTX300 7p 
12p ZTX301 7p 
12p ZTX302 9p 
9p ZTX500 8p 

12p ZTX501 10p 
10p ZTX502 12p 
14p 2N696 10p 

2N697 10p 
35p 2N706 7p 
36p 25706A 8p 
38p 2N708 Bp 
36p 2N1302 12p 
37p 251303 15p 
38p 2N1304 15p 
32p 2N1307 18p 
33p 251308 22p 
34p 251309 22p 

Type 
2N1613 
251711 
251893 
252218 
252218A 
252219 
252219A 
252221 
252221A 
2N2222 
252222A 
252369 
2N2904 
2N2904A 
2N2905 
2N2905A 
252906 
2N2906A 
252907 
2N2907A 
2N2926G 
2N2926Y 
2N3053 
253055 
2N3702 
253703 
253704 
2N3903 
2N3904 
253905 
253906 

Price 
15p 
15p 
28p 
15p 
18p 
15p 
18p 
15p 
16p 
15p 
16p 
10p 
14p 
15p 
14p 
15p 
12p 
14p 
12p 
13p 
8p 
alp 
12p 
35p 
'7p 
.7p 
Op 

11p 
11p 
1 1p 
11p 

Tools 
No 2011 5 in wire cutters 
No 2012= 5 in long wire pliers 

£1.55 
£ 1.45 

SUPER DUPER 
COMPONENT BOX 

Min. 315 in weight consisting of a fantastic 
assortment of Electronic Components -Pots, 
ResistorO, Condensers, Switches, Relays, 
Board -Semiconductors, wire, hardware, 
etc., etc.. etc., 
'This is a large box and is sent separate to 
your order' 
£2.50 including p. & p. 

Type 
AA119 
AAZ13 
BÁ100 
BA115 
BA144 
BÁ148 
BA173 
BAX 13/ 
0A200 

Price Type 
5p BAX16/ 
4p 0A202 
6p 
Sp BY100 
5p BY127 

10p BYZ10 
10p BYZ11 

BYZ12 
5p BYZ13 

Price 

5p 

15p 
1 Op 
32p 
32p 
32p 
30p 

DIODES 
Type 
BYZ16 
BYZ17 
BYZ18 
BYZ19 

0447 
0A70 
OÁ79 
0481 

Price 
30p 
28p 
28p 
28p 

5p 
59 
7p 
7p 

Type 
GABS 
OA90 
OA91 
OA95 

1534 
1560 
15914 
154148 

Price 
7p 
6p 
7p 
7p 

5p 
6p 
4p 
4p 

Type 
S44 

N5400 
N5401 
N5402 
N5404 
N5406 
N5407 
N5408 

Price 
3p 

10p 
11p 
12p 
13p 
16p 
17p 
19p 

TRANSFORMERS 
SALE OFFER 

5141 0235 240V primary 
0-55V at 2A secondary 

£4.50 + £1.00 p. & p. 
S142 0349 240V primary 

0 -20V at 2A secondary 
£3.50 + £O.86 p. & p. 

TBA800 
TBA810 
TBA820 
LM380 
LM381 
72709 
pA709 

£0-75 
£0-85 
£0-65 
£0.80 
£1-25 
£0.20 
£0.20 

LINEAR I.C's 
µA711 
µA703 
741P 
72741 
9A741C 
72747 
748P 

£0.25 
£0.20 
£0.18 
£0.20 
£0.20 
£0.55 
£0.28 

5A748 
72558 
MCt310P 
76115 
NE555 
SL414A 

£0.28 
£0.45 
£1.25 
£1.25 
KO.22 
£1.80 

ZN 414 RADIO CHIP 75p* 

Displays 
No. 1510 
No. 1511 
No. 1512 

OPTOELECTRONICS 

707 LED Display 
747 LED Display 
727 Dual LED Display 

£0.70 
£1.50 
£1.55 

No. 555 

No. S56 

No. S57 

No. 558 

ZENER PAKS 
20 mixed values 400mW Zener 

diodes 3 -10V 
20 mixed values 400mW Zener 

diodes t t -33V 
10 mixed values 1W Zener 

diodes 3 -10V 
10 mixed values 1W Zener 

diodes 11 -33V 

£1.00 

£1.00 

£1-00 

£1 .00 

SILICON POWER TRANS. N.P.N. 
S97 BD371 2 Amp 1.2w. 60Viceo 

Hfe 40 -400. Case T092 
with heat tab. 5 for 60p 

S98 255293 R.C.A. 36w 4 Amps 
75Viceo Hfe 30 -120. 5 for £1.00 

COMPLETE AMPLIFIER 
KITS: 

STA 15 15 watts per channel amplifier kit 
Consista: 2 x 5160: 1 x PA100: 1 x SPM80: 

1 x 2034: transformer: 2 x coupling capacitars. 
£3770 inc. VAT. 85p P &P. 

STA25 25 watts per channel amplifier kv 
Consists 2 x AL60; 1 x PÁ100: 1 x SPM120/ 
45 - 1 x 2040: transformer: 1 x reservoir 
capacitor. 2 x coupling capacitors. £41.45 inc. VAT. 
£1 16 P &P. 

STA35 35 watts per Channel amplifier kit 
Consists. 2 x ÁL80: 1 x PA100; 1 x SPM120; 

1 x 2041: transformer: 1 x reservoir capacitor; 

2 x coupling capacitors. f4845 inc. VAT. £1.16 
P &P. 

STA50 50 watts per channel amplifier kit 
Consists; 2 x 4120: 1 x PÁ200. 1 x SPM120/ 
65 - 1 x 2041: transformer, 1 x reservoir 

capacitor: 2 x coupling capacitors. £58.20 Mc. VAT. 

f1.10 P &P 

8TÁ125 125 watts per channel amplifier kit 
Consisls. 2 x 51250; 1 x PÁ200: 2 x SPM120/ 
65 2 x 2041: transformers: 1 x reservoir 
capacitor: 2 x coupling capacitors. £72.85 inc. VAT. 
£1 25 P &P. 

LED's 
No. 5120 
No. 5121 
No. 1502 
No. 1505 
No. 1503 
No. 1 506 
No. 582 

125 Bright Red 
.2 Bright Red 
125 Green 

.2 Green 
125 Yellow 

-2 Yellow 
Clear -2 illuminating Red 

£0.09 
£0.09 
£0.12 
£0.12 
£0.12 
£0.12 
£0.10 

LED CLIPS 
No. 1508/125 .125 
No. 1508/2 .2 
N S139 Infra Red Detector 

Fairchild FP100 

5 for £0.12 
5for £0.15 

£0.50 

2nd QUALITY LED PAKS 
No. 1507 10 Assorted Colours & Size £0.75 
No. 5122 10 x 125 Red £0.60 
No. S123 10 x -2 Red £0.60 

SPECIAL REDUCTIONS 
No. 1514 NORP 12 45p each 
No. S76 OCP71 5 for £1.00 
No. S83 5 NIXIE Tubes ITT 5870 ST £2.00 

(including Data) 
No. S77 Neon Indicator Lamps 230V A.C, 

State Colour (Red, Amber and 
Green.) 25p each 

P.O. RELAYS 
585 -2 Off Post Office relays 40p 

BATTERY HOLDERS 
to take 6 x 1-1P7's 

Order No. 202 10p each 

MAMMOTH I.C. PAK 
Approx. 200 Pieces. Assorted fall -out inte- 
g aced circuits, including: Logic, 74 series, 
Linear, Audio and D.T.L. Many coded devices, 
but some unmarked -you to identify. 

Order No. 16223 £1.00 

EX. G.P.O. MICROSWITCHES 
Order No. S51 4 for 50p 

CABLE CLIPS 
565 - 50 2mm round single in fixing 30p 

POWER SUPPLY 
STABILIZER BOARD 

U s d e -eq 'p e t stabilizer board. Input 
30V. D.C. Output 20V. Complete with circuit 
diagram. 

Order No. 581 £1.25 

ORDERING 

V.A.T. 

Minimum postage and p eking for Sale Orders £0.50 
PLUS any further postage as stated as per this Sale Advertisement. 

Overseas Orders -ADD extra for Air -mail. 

Please ADD V.A.T. as follows: 
121% to items marked ". 
8% to unmarked items. 

NO V.A.T. on Books. 

I.C. 
INSERTION 

EXTRACTION 
TOOL 

0/D 2015 
30p each 

B/-PAK 
DEPT. PW2, P.O. Box 6, Ware, Herts 

COMPONENTS SHOP: 18 BALDOCK 
STREET, WARE, HERTS. 
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Our Role 
OBVIOUSLY, with a title like Practical Wireless, our main aim in life must be 

to impart practical information -working designs, with instructions on 

building and using them. We don't see that as the whole story, though. We 

think we're here to educate you too, and this side of things takes many forms. 

First there is the item which is straight theory, though often incorporating 

practical hints such as the Introduction to Logic series which concludes in this 

issue. This sort of article is intended to help you to understand text -books or 

manufacturer's data sheets, which often assume a fairly advanced level of 

knowledge and tend to be somewhat obscure in their treatment, or simply to keep 

you up to date with developments. 
A second type of article is typified by the "FM Receivers- Devices and Circuits 

series, and by its predecessor on a.m. receivers. These present outline circuits and 

explain how they work, but do not give constructional information. Their intention 

is to provide a basis for further experimentation by interested readers. 

Of course, the constructional articles also have quite a big teaching role, too, 

either in "learning by doing" or "learning by reading ". This last category is 

particularly important, as some part of a circuit will often trigger off an idea for 

another project in someone's mind, or will provide a solution to a design problem 

that has been bugging them. And it is the reason that we sometimes publish 

articles which will, we think, only have direct appeal to a limited number of 

readers, but where the principles involved are of wider interest. The Videowriter 

project published in PW in 1976 was rather in this category, though as it turned 

out, it was built in quite large numbers and used in applications which we never 

foresaw. 
As already hinted at above, we want to help you to understand text -books etc., 

and part of that understanding is the ability to take in the various abbreviations 

and symbols used. This is part of the reason for our decision to change, over the 

next few issues, to a new but now widely- adopted convention for quoting 
component values on circuit diagrams. This involves using the unit multiplier 
instead of the decimal point, so that for example 4.7kS2 becomes 4k7, and 2.21xF 

becomes 42. The decimal point, being just a small dot on the paper, is so easily 

missed, and this new method is intended to overcome the problem. Note also that 

the unit, which is obvious anyway, has been dropped, thus saving space on 

congested circuit diagrams. More details will be given in our next issue, for the 

benefit of those unfamiliar with the scheme. 
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Alan Martin -News & Production Editor 

Following technical college, Alan 
began his working life as a 

draughtsman. His first contact with PW 
was as a technical artist in the latter 
days of F. J. Camm -the founder. After 
a spell in the technical publications 
dept. of a large electronics firm, Alan 
started his own company, specialising 
in the preparation of technical 
literature. He joined the staff of PW in 

1973. 

Having lived in West London for 
most of his life the move to Poole 
proved quite an upheaval for himself, 
wife and two daughters. However, the 
move has been a great success and the 
family have settled very happily in 

Christchurch. 
Alan's interests include darts, swim- 

ming, the countryside and lately gar- 
dening, mainly the labouring aspect! 
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New Battery 
Chloride Silent Power Ltd. has received 
a £1.9 million grant from the Govern- 
ment to support the continued 
development of a revolutionary new 
battery in which Britain has a world 
lead. 

This is the sodium sulphur battery, 
which has been under development by 
Chloride Silent Power, at its Runcorn 
research establishment, since the for - 
mation of the company -jointly 
owned by the Electricity Council and 
the Chloride Group -in 1974. 

With at least three times the energy 
of the lead acid batteries now used in 
battery- operated vehicles, the new bat- 
tery would give road vehicles a range 
of well over 100 miles compared with 
the 60 -mile range of the present 
advanced Silent Karrier vehicles. 

Among the many advantages of this 
new battery is that it uses two 
materials which are relatively cheap 
and plentiful throughout the world - 
sodium and sulphur. Demand for this 
battery will accordingly not affect sup- 
ply or cost of these raw materials. 

The £1.9 million grant is from the 
Department of Industry, under the 
Science and Technology Act 1965, 
from funds being made available under 
the Government's new Product and 
Process Development Scheme. 

To date, £2.6 million has been spent 
by Chloride Silent Power Ltd. on 
sodium sulphur development, and the 
DOI grant is a contribution towards 
further development expenditure over 
the next four years, including the 
building of a pilot manufacturing plant. 
Chloride Group Ltd., 52 Grosvenor 
Gardens, London SW1 W OAU. Tel: 01- 
730 0866. 

New Catalogues 
Greenweld Electronics, the 
wholesale /retail suppliers of electronic 
components and equipment, have 
recently published their new 64 page 
catalogue. Also provided is an order 
form and reply paid envelope, five 10p 
discount vouchers and a bargain list. 
The catalogue costs 30p plus 15p P &P 
and is obtainable from: Greenweld 
Electronics, 443 Millbrook Road, 
Southampton SO1 OHX. Tel: (0703) 
772501. 

Crellon Electronics announce the 
publication of their largest stock list 
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ever. This 30 page edition covers over 
8000 different items and is available 
free of charge from: Crellon Elec- 
tronics, 380 Bath Road, Slough, 
Berkshire. Tel: (06286) 4300. 

Electronic Brokers' latest catalogue 
is the largest the company has ever 
produced, with 86 pages devoted to 
second user electronic test equipment, 
computers and peripherals, plus new 
electronic products. Copies of the 
catalogue are available, free, to bona 
fide companies writing in on their letter 
heads. For private individuals, the 
charge is £1, and overseas enquiries 
£2 -to cover P &P. From: Electronic 
Brokers Ltd., 49/53 Pancras Road, 
London NW1 2QB. Tel: 01 -837 7781. 

Heathkit have their latest 40 page 
catalogue ready, containing scores of 
electronic kits dealing with radios, 
digital clocks, test instruments, metal 
locators, car tune -up systems -and a 
new range of personal computers. Also 
available is their 16 page computer 
brochure. Both the catalogue and 
brochure are obtainable for 20p each, 
from: Heath (Gloucester) Ltd., Dept. 
PW, Bristol Road, Gloucester GL2 6EE. 
Tel: (0452) 29451. 

Club news 
Ormskirk Amateur Radio Club will be 
holding their A.G.M. on Wednesday 17 
January 1979. The club meets on 
Wednesday evenings at members' 
homes; often there is a talk -in on 
145.000MHz at about 2000 GMT. 
New members are very welcome. For 
further details contact: Peter J. Kay 
G4GCB, Hon. Sec. OARC, 24 Laurel 
Avenue, Burscough, Ormskirk, Lancs. 
Tel: Burscough 89 2416. 

Verulam Amateur Radio Club will be 
holding the 1979 G3PAO Memorial 
Lecture in the Ex Civil Defence Hall, 
Chequers Street Car Park, St Albans, 
Herts on Thursday 25 January at 7.30 
for 8.00 pm. This event is held in 
memory of their former Chairman and 
Founder Member, George Slaughter, 
who passed away in 1977. The lecture 
entitled "EME Transmissions" will be 
delivered by Peter Blair G3LTF, and 
will be illustrated with slides and tape 
recordings. Interested parties are 
welcome to attend. Further details 
from: Hon. Sec. G4DUS QTHR. Te/. 
Rickmansworth 77616. 

Microprocessor Courses 
Bleasdale Computer Systems in con- 
junction with Texas Instruments Ltd. is 
expanding its existing range of 
Microprocessor courses to cover the 
119900 family of microprocessors and 
TI990 microcomputers. 

The courses are run by consultants 
who are actively involved in designing 
and building m.p.u. based systems. 
They are designed to give the partici- 
pants in -depth practical experience in 
designing and building such systems. 
To achieve this, Bleasdale has 
designed and developed a range of 
Input/Output devices which can readily 
interface with microprocessors. 

Currently available there is a one - 
week course for people with little or no 
previous microprocessor experience 
entitled "The Fundamentals of the 
9900 ". Also a 2 -week workshop 
entitled "Designing Systems with 
9900 ", which is an advanced 
workshop for people with knowledge 
of microprocessors and their operation. 
For further information contact: 
Bleasdale Computer Systems Ltd., 7 
Church Path, Merton Park, London 
SW19. Tel: 01-540 8611. 

Sound and Video 79 
Arrangements for Sound and Video 79, 
the North West's Audio, Hi -Fi and 
Video exhibition are now well under 
way and more exhibitors than last year 
have agreed to participate. 

The exhibition will be held for the 
3rd year at the Excelsior Hotel, 
Manchester Airport from Thursday, 18 
January until Sunday, 21 January and 
entrance will be free. For further infor- 
mation: R. J. Taylor, Advertising & 
Promotions Manager, Hardman Radio 
Ltd., Head Office & Accounts, 26 
Exchange Street East, Liverpool L2 
3PH. Tel: 051- 236 2828. 

RAE Reprint 
A reprint of the complete series -So 
You Want to Pass the RAE ? -including 
details of the new examination format 
being introduced this year, is now 
available. 

Order your copy by completing and 
returning the coupon on page 71. 
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Low -voltage fluorescent lamp fittings have many applica- 
tions. For boats and caravans, where often the only power 
supply is an accumulator, they form a permanent light 
source. For emergency or other intermittent use, the scope 
is even wider: in the home, when power failures or cuts 
occur; in the car, for breakdowns and punctures; when 
camping. 

A 13 watt, 21 inch tube will provide a very useful level 
of lighting for a consumption of about 1 ampere from a 12 
volt battery, when driven via a suitable invertor circuit 
such as that shown in Fig. 1. Transistor Tr1 operates as a 
blocking oscillator, with feedback from the primary 
winding (1 -2) to the secondary winding (3 -4) of trans- 
former T1 applied to its base. Resistor R1 sets the base 
current for Tr1, with C2 providing decoupling to ensure 
maximum feedback efficiency. 

The pulses at Tr1 collector are also coupled to Ti ter- 
tiary winding (5- 6 -7 -8) which is connected to the fluores- 
cent tube LP 1. At switch -on, all power will be directed to 
the tube heaters. When operating temperature is reached 
the high voltage present across the secondary of the 
transformer will cause rapid striking of the tube and the 
heaters will be extinguished. Operation in this manner pre- 
vents the tube "blackening" at the ends. When the tube 
has struck, this voltage drops to a much lower value due to 
the load then imposed on T 1. 

12V d.c. 

Cl 
22ÑF 270 

C2 
0.1p 

R1 T IWKM067I 

+12V 

IWKM068I 

Tr1 
BD131 

Interior view of the complete unit 
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525 between centres Lamp -holder 
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4 
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Fig. 4: Board layout and transformer terminations 

(WKM072) 

Assembly of board, transformer and heatsink 

(WKM0711 

(a) 

,- 
Terry -clip tube mounts 
(508 between centres) 

ATLI 
(b) 

Fig. 5: Some suggested case forms: (a) standard open 
type (b) side -reflector type (c) large reflector type 

( c ) A 
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Components 

The type of transistor used in this circuit is not too 
critical and any h.f. npn power transistor can be used. 
Some types (for instance the 2N3055) will tend to self - 
destruct if run off -load. In this case, a cure is to connect an 
82V Zener diode between the emitter and collector of Tr1 
(cathode to collector). With transistor types other than 
that specified, it may be necessary to alter the values of R1 
and C2 for optimum working. 

The transformer is of a special design for use with this 
invertor circuit, and it is not practicable for the home 
constructor to wind a component to meet the required 
tolerances. 

Dry Battery Operation 
For operation from dry batteries, say two 6V hand - 

lamp batteries in series, the load of lA is rather heavy, and 
in this application, the consumption can be reduced 
somewhat by increasing the value of R1. The light output 
will, of course, be reduced also, but a more serious draw- 
back is a possible reluctance of the tube to strike. The 
easiest way to overcome this is to fit a "Start /Run" switch, 
which will provide increased bias current to Tr I to get the 
circuit going. A suggested arrangement is shown in Fig. 2, 
where RA is of the value required to give the desired run- 
ning current, and RB is switched in parallel with it for 
starting, by closing switch Si. The value of RB should be 
chosen so that in parallel with RA it provides a resistance 
of about 27052. 

From the point of view of the mechanical design of a 
portable lantern powered from dry batteries, it is probably 
more convenient to use a shorter fluorescent tube. This 
may be done without loss of light output by using two 8 
watt tubes. These should be connected as shown in Fig. 3, 
with the centre pair of heaters powered from an additional 
winding of about 40 turns of 34 s.w.g. enamelled wire 
wound on the outside of T 1. 

Construction 
The circuit is so simple that a printed circuit board is 

hardly justified. Instead, the components are mounted on a 
small piece of Verostrip or Veroboard. A suitable layout is 
shown in Fig. 4. The transformer and board may be held 
together by means of a double -sided sticky pad. Take care 
not to break the transformer leads, as these are fragile, 
particularly on the tertiary winding. The transistor heat - 
sink can be secured and insulated from the case with 
another double -sided sticky pad. 

The exact form of the case metalwork will depend to a 
large extent on what metalworking facilities are available 
to the constructor. The only critical dimension is the spac- 
ing of the two lampholders. Some suggested designs are 
shown in Fig. 5. 

* components 

Resistors 
R 1 2700 1W for 2 x 5600 -}W in parallel 

Capacitors 
Cl 22µF 63V tubular electrolytic 
C2 0.11.iF 250V polyester 

Transistors 
Tri BD131; 

sceilaneous 
T1 12V 13W invertor transformer (G. F. Milward, . 

369 Alum Rock Road, Birmingham B8 3DR). 
13W 21 in fluorescent tube with 2 bi -pin 
holders. 

Verostrip or Veroboard, 0.1 in matrix, 16 x 26mm. 
Jfaterials for case and heat -sink. 

To ensure reliable starting, one end of the tube must be 
connected to one side of the 12V supply and /or the lamp 
case. This is achieved in the layout of Fig. 4 by the circuit 
board mounting screw. If the lamp is to be used in a 
vehicle on which the positive supply line is connected to 
vehicle chassis, then care must be taken that no connec- 
tion exists between the 12V negative supply line and the 
lamp case. In the two -tube version, this "earthing" connec- 
tion should be made to one side of the centre pair of 
heaters, as shown in Fig. 3. 
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EMI SPEAKER BARGAIN 
Stereo pair 350 kit. System consists of 13" x 

8" approx. woofer with rolled surround; 21/2" 

approx. Audax tweeter, crossover components 
and circuit diagram. Frequency response 20 Hz 

to 20 KHz. Power handling 15 watts RMS. 20 
watts max. 8 ohm impedance. 

f 14.95 
Per stereo pan 
+ (3.40 p &p. , 

As above but complete with all woodwork in kv form, finished u 

PK simulated teak veneer, with instructions. Per stereo pair 
Size approx 20"x 11"x 91/2" £28.00 + £5.00 p &p. 

BSR Manual single play 
record deck with auto - 

return and cueing lever, fitted with stereo 

ceramic cartridge 2 speeds with 45 slims. 

spindle adaptor ideally suited from home 

Of ditto Use f 1 
p &p 

OUR PRICE (2 55 

TURNTABLE BARGAINS FOR PERSONAL SHOPPERS 

GARRARD 8608 Deck 

í26.g5 ( GAh RhRD head £25,95 
RA SP25 MKIV Deck 

Plinth and cover for BSR decks f 6.00 

BARGAINS FOR PERSONAL SHOPPERS 

PORTABLE 
STEREO 
RADIO 
CASSETTE 
RECORDER 

UNREPEATABLE 

MW, LW. SW and Stereo VHF. 
6 watts outpur Battery/Mains operation. 

16o 16 VOLT MAINS TRANSFORMER. 254 amp. 

BSR Record auto deck on plinth with 
stereo cartridge ready wired. 
LED 5 function men's digital watch 
stainless steel finish 
LCD 5 function men's digital watch 
stainless steel finish 

LCD B Function CHRONOGRAPH men's digital 
watch, stainless steel finish. 

POCKET CALCULATOR. With LED display, memory 
and percentage key. 

AM /FM DIGITAL CLOCK 
RADIO Accurate 4 Digit 
Electronic Clock with 1/2" LED 

display. Buzzer and 
snooze timer. 

£11.95 az =:i 

125 Wan Power Amp Module ,,,,,,. 

Mains power supply for above unit. 

MUSIC CENTRE CABINET with hinged smoke 
acrylic top, finished in natural teak veneers, 
size 301/4" x 141" x 7%" approx 

MOLLARD Built power supply 

DECCA DC 1000 Stereo Cassette P.C.B. 

complete with switch oscillator coils and 
tape heads. 

DECCA 20w Stereo speaker kit comprising 

2 8" approx. bass units + 2 31f " approx. 
tweeter inc. Crossovers 
VtDEOMASTER' Super Score TV Game f 14.95 with pistol mains operation 

PORTABLE RADIO /CASSETTE RECORDER, AM /FM with clock. 
LW, MW, SW, VHF mains /battery operation. 

f41.95 
7" TAPE TRANSPORT Mechanism -a selection 
of models from 

f69.95 
£2.50 

£11.95 
£5.95 
£6.95 

f13.95 

f2.95 

. 

-: 
f13.95 

f3.50 

£5.95 

£1.50 

£2.95 

£20.00 

£8.95 

Mullar 
AUDIO MODULES IN 
BARGAIN PACKS 
CURRENT CATALOGUE 

PRICE £ - 

AT OVER 
PER PACK 

SEE OUR PRICES 

ACCESSORIES ARE ONLY 
AVAILABLE TO THOSE 
CUSTOMERS WHEN BUYING 
OUR BARGAIN PACKS. 

1 
PACK 1.2 x LP1173 10w. RMS output power audio 
amp modules, + 1 LP1182/2 Stereo pre amp for 
ceramic and auxiliary input. 

Op 

+p 
UR PRICE f 4.95 11.00 

2 PACK 2. 2 x LP1173 10w. RMS output power audio 
amp modules + 1 LP1184/2. Stereo pre amp for 
magnetic, ceramic and auxiliary inputs. 

OUR PCE 
¡DVS, p+p (11..00 £ 7.45 

ACCESSORIES 
Suitable power supply parts including 
mains transformer, rectifier, smoothing 
and output capacitors. £' .95 f 1.00 p +p 

Recommended set of 
rotary' stereo controls 

comprising BASS, TREBLE, 

VOLUME and BALANCE. 

p+p 50p 95p 

FOR 'ANAL 

SHOPPERS 
ONLY 

GARRARD 
BARGAIN 
LIST PRICE Al Mfr' 
OUR PRICE f39.95 

86 SB MKII. 
Belt drive, 
2 speed turntable 
module with 
plinth and cover. 

SANYO Nic /cad. battery, with 
mains charger equivalent in 
size and replaces 4 SP 11 

type bans. Size 31/4"z 1' /a" 
x 2" approx. 

Pia 
£7.50 (i 50p 

AM /FM STEREO 
TUNER AMPLIFIER CHASSIS COMPLETE 
Ready built. Designed in a slim form for compact, modem installation. 
Rotary Controls Voi On /Off, Bass, Treble, Balance. 
Push Buttons for Gram, Tape. VHF. MW, LW and 5 button rotary 
selection switch. 
Power Output 5 watts per channel -Sine at 2% THO into 15 Ohm 
7 watts speech and music, 
Tape Sensitivity Playback 400mV /30K OHM for max output Record 
200mV/50K output available from 25KHz. (I SOmV /100K) deviation 
FM signal Frequency Range (Audio) 50Hz to 17KHz within ±1d8 
Radio, FM sensitivity for 3dB below limiting better than 10 uV 
AM sensitivity for 20dB S/N MW 350 uV /Metre LW 1mV /Metre 
Size approx length 16" x height 23/4" x depth 41/4" 

240 Volts AC Complete with Circuit diagram. f 19.95 f2.60 

e 

,.......r.. 

20 x 20 WATT STEREO AMPLIFIER 
Viscount IV unit in teak finished cabinet. Silver fascia with aluminium 
rotary controls /pushbuttons, red mains indicator and stereo jack. 
socket. Functions switch for mic. magnetic and crystal pickups, 
tape tuner and auxiliary. Rear panel features two mains outlets 
DIN speaker and input sockets plus fuse 20x20 watts RMS 
40x40 watts peak. For use with 8 to 15 ohm £29.90 speakers. 

Of FER + f2.50 p &p 
SPECS 

FOR PERSONAL SHOPPERS ONLY 
FREE. 4 dimensional stereo sound adaptor. when purchasing the 
20x20 Viscount amplifier. 

30x30 WATT AMPLIFIER IN KIT FORM 
For the experienced constructor complete in every detail, same 
facilities as Viscount IV, but with 30x30 output. 60x60 watts 
peak. For use with 4 -15 ohms speakers. (23.00 without cabinet. 
(29.00 complete with cabinet. p&p (2.50 in each case. 

£23.00 +£2.50 (NOTE Cabinet not £29.00 f só 
without cabinet. P &P available separately.( complete with cabinet. 

VOA 

SPP 
yeA 

h 30x30 WATT AMPLIFIER IN KIT 
Case WITH SPEAKERS 

2 Goodman compact 12" bass woofers with cropped size 14,000 
Gauss magnet. 30 watt RMS handling + 31/4" approx. 

£48.00 tweeters and crossovers. 

BUILTAND READY TO PLAY 
30x30 Viscount. Available fully built and tested. 

+ p&p f4 00 

39.00 
+ p&p £2.50 

AL_ 

R 
323 EDGWARE ROAD, LONDON W2 
210 HIGH STREET, ACTON W3 6NG 

ALL PRICES INCLUDE VAT AT 12'/x% 

All items subject to availability. Price correct at 
1.12.78 and subject to change without notice. 

-me 

50 WATE MONO 
DISCO AMP 

(29.95 
P &P (2.50 
Size approx. 

13%4" x51/4'x63 "I 
50 watts rms. 700 vans peak outph. Big features include two disc 
inputs, both for ceramic cartridges, tape input and microphone input. 
Level mixing controls fitted with integral push -pull switches. Independent 
bass and treble controls and master volume. 
SPECIAL OFFER. The above 50 watt amp plus 4 GoodmansType 8P. 8" 
speakers. Package price 145.00 + (4.00 P &P. 

70 & 100 WATT 
MONO DISCO AMP 
Site approx. 
14" , 4" , 
Brushed aluminium 
fascia and rotary controls. 
Five vertical slide controls master volume. 
tape level, mm level. deck level, PLUS INTER DECK FADER 
for perfect graduated change from record deck No. 1 to 
No 2, or vice versa. Pre fade level control 10 watt 157 
(Pfll lets YOU hear next disc before fading 141) wan peak 

it in. VU meter monitors output level. P & p (4.00 

Output 100 waits RMS 200 watts peak. 100 watt (55 

STEREO 
CASSETTE 
TAPE DECK 
ASSEMBLY 
Consisting of ready built tape 
transport system /mechanism. 
mated to the electronics. 
Unit is ready built for in- 
stalling into cabinet of 

own choice. Features include 
pause control. solenoid assisted 
auto -stop, 3 digit tape counter. beg 
driven balanced fly wheel by DC motor 
with electronic speed control. twin VU meters. Specification Power 
Output, more than 0.5v, mic. -65d8 IDEA, OIN -47dB 100Kí1 
Track -2 channel stereo record playback, Tape speed 4 8cm/sec Freq. 
response 50.1200 Hz signal to noise ratio 41dB Recording system AC bias 
Erasing system AC erase Bias freq. 57101Z. Compatible for both normai and 
chrome dioxide tapes. Size of mechanism only 4' r" x 61/4" x II approx., 
included a moulded top -plate as illustrated 

133/4" x 91/4" approx. with circuit diagram. £2 5.00 P &P (2.50 

Opt. extras Mains transformer to suite E2.50 + fl p & p. 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01 -723 8432. 9.30am- 5.30pm. Half day Thursday. ACTON: Mail Order only. No seers GOODS NOT DESPATCHED OUTSIDE UK 
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Almost all audio and hi -fi amplifiers employ a push -pull 
output stage biased either to class A or quasi -class B 
(which is rather like class AB), so that the analogue input 
signal swings over a fairly linear part of the transfer 
characteristic. To combat residual non -linearity and hence 
to reduce the distortion a liberal amount of negative feed- 
back is commonly used, and with quasi -class B designs, 
which are currently the most common, the output tran- 
sistors are biased for a small quiescent current to avoid 
transfer characteristic discontinuity at the centre, low -level 
point where the characteristics of the two output transistors 
join. Power amplifiers of this kind are well known and it is 
not here intended to dwell on their design. 

A less well -known technique converts the analogue in- 
put signal to a digital format which is used merely to 
switch the push -pull output transistors on and off. The 
digital format is a pulse train derived from a stable 
squarewave generator, and the width of the pulses is 
caused to vary in direct sympathy with the audio informa- 
tion carried by the analogue signal, which is the usual out- 
put from a gramophone pickup, tape deck, radio tuner, 
etc. 

The analogue signal is reconstituted for driving the 
loudspeaker by passing the encoded pulse chain through a 
low -pass filter which, while greatly attenuating the 
relatively high- frequency pulses, yields an output which is 
proportional to the average value of the pulse chain at any 
instant. Because the squarewave pulse chain is effectively 
modulated by the analogue signal, the system is generally 
referred to as pulse width modulation, or p.w.m. for short. 

It is not new from the technical point of view, for am- 
plifiers adopting the principle were referred to way back in 
1947', well before the days of fast -switching transistors, 
and more recently in 1960 in terms of a practical design2. 
Since then one or two commercial amplifiers have ap- 
peared for a short time, later to be taken off the market as 
the result of various shortcomings, not the least of which 
being a high level of radiation of the harmonics of the 
squarewave switching signals. Audio amplifiers are 
designated class A, class B and class AB, and since class 
C refers to r.f. amplification, the next class in line was 
class D, so in the early days the first p.w.m. amplifiers 
were designated class D. 

It is of interest to note that the Dynaharmony range of 
amplifiers by Japanese Hitachi have been designated class 
E in the US. This is because they employ an auxiliary out- 
put amplifier which automatically switches to a higher 
voltage supply on high amplitude signals as a means of 
combating bad distortion on the peaks, which other am- 
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plifiers of similar main -amplifier power may well clip; also, 
of course, because the letter "E" was the next in line! This 
range of amplifiers is also referred to as class "G" (mainly 
in the UK), but there is no connection with class D. 

Principle of PWM 

With the advent of fast -switching power transistors and 
more sophisticated circuit techniques there has been a 
revival of interest in p.w.m. amplifiers, and one or two ex- 
cellent designs, including the recent Sony TA -N883, are on 
the market. The time is now ripe to explore the basic prin- 
ciple of class D operation, to see whether there are advan- 
tages (or, indeed, disadvantages) with respect to ordinary 
analogue power amplification, and to investigate some of 
the performance parameters of a commercial design. 

An impression of the make -up of a p.w.m. amplifier is 
given by the elementary block diagram in Fig. 1. Here the 
switching devices are p- and n- channel V -type junction 
f.e.t.s (a complementary pair) which are switched on and 
off by the driver stage feeding the gates. 

There are various ways in which the pulse chain can be 
modulated by the analogue signal, such as by a Miller in- 
tegrator (an arrangement similar to this being found in the 
Sony TA -N88) or by a "comparator" stage, shown in the 
diagram by the block labelled Modulator. 

The pulse chain starts life as a high- frequency sinewave, 
and is then changed to a square or triangle wave, 
depending on the nature of the modulation, after which it 
is buffered before being applied to the modulating system. 
A transformer feedback type of oscillator may be used, 
though, from the point of view of subsequent filtering, 
there can be merit in using a crystal -controlled oscillator. 
One design'', in fact, employs a television subcarrier 
reference crystal which runs at 4.433618MHz, which is 
followed by a divide -by -ten TTL stage to yield a frequency 
of 443kHz. The Sony TA -N88 amplifier employs a 
transformer- coupled oscillator running at 500kHz. 

Clearly, the switching rate must be much higher than 
the highest audio frequency. The higher the frequency the 
better, since this makes it easier to achieve high attenua- 
tion of residual ripple signal at the loudspeaker terminals. 
However, there are constraints related to the switching 
speed of the output devices and the losses involved if the 
switching rate is too high. With contemporary power tran- 
sistors a fundamental switching rate of about 500kHz, 
corresponding to 21..ts, seems appropriate. This also 
satisfies the requirement for an upper- frequency response 
extending to around 50kHz before the analogue output is 
unduly affected by the low -pass filter action. Moreover, if 
negative feedback is taken after the low -pass filter, as 
shown in the diagram, the phase shift of the filter at the 
frequency of unity gain must not be so large as to incite in- 
stability. The use of a high switching rate also helps in this 
respect. When the pulse chain is derived from a very stable 
oscillator, such as a crystal -controlled oscillator, very 
high -Q filtering can be employed for ripple rejection 
which, of course, is not possible if the oscillator is likely to 
drift slightly in frequency. 

With the Miller integrator type of modulator, the tops of 
the pulses widen and the spaces between them shorten as 
the amplitude of the analogue signal increases and, con- 
versely, as the amplitude of the signal falls so the tops of 
the pulses shorten and the spaces between them widen. 
Analogue signal is continuously changing in amplitude as 
the information carried by the signal changes, so this is en- 
coded in terms of the pulse chain continuously changing in 
effective mark /space ratio. Information on the frequency 
components (rise -time, etc.) of the analogue signal is en- 
coded in terms of rate -of- change of the mark /space ratio 
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Analogue 
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stage 
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ITriangle 
generator 

Negative feedback 

H Foscillator 

of the pulse chain. When there is no analogue input the 
pulse chain assumes a steady -state 50:50 mark /space 
ratio, which means that the tops of the pulses and the 
spaces between them are equal. 

The Sony p.w.m. amplifier uses a dual- f.e.t. in differen- 
tial configuration which, with current regulators and a 
bipolar stage, forms an integrator to which are applied the 
analogue and squarewave signals. It works by subtracting 
the inputs from the output, and has a bandwidth from d.c. 
to several megahertz. This is followed by a comparator 
composed of an i.c. containing three differential amplifiers, 
and its job is to produce the modulated pulse chain for 
switching the output devices via a driver amplifier. The 
configuration ensures that the rise -time of the pulse forma- 
tion is less than 2Ons. 

Another method of modulation'', which is that shown in 
Fig. 1, works in the manner shown in Fig. 2. As already 
noted, the analogue and pulse information, the latter first 
converted to a triangular wave format, are fed to the two 
input ports of the comparator or modulator. A simple 
sinewave analogue signal is shown in the diagram for the 
sake of rendering the description more apparent. In a prac- 
tical situation, of course, the analogue signal would be 
continuously changing in amplitude and rate in accor- 
dance with the audio information. To ensure a faithful 
conversion to digital, and hence to minimise the amount of 
false information on the reconstituted analogue signal, a 
primary requirement is for the triangle wave to be very 
linear. 

The diagram reveals that the output pulse chain en- 
coding is a function of the amplitude of the analogue input 

Input 

I 

Output 

tWAD2661 

Fig. 2: Showing one method of encoding a pulse chain 
with information carried by an analogue signal 
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Fig. 1: Block diagram showing the essential features 
of a p.w.m. amplifier (see text for full description) 

at any instant resulting from the corresponding changes in 
"slicing" level with respect to the constant -rate triangle 
wave input. The implication here is that the triangle wave 
rate is about four and a half times greater than the fre- 
quency of the analogue signal. Thus, if the triangle wave 
repetition rate were, say, 500kHz, then the analogue signal 
being encoded would have a frequency of around 111kHz. 
At lower analogue frequencies, of course, there would be 
many more triangle wave cycles per analogue cycle. 

To avoid the former happening, the frequency of the 
analogue signal fed to the modulator for encoding is 
deliberately restricted by low -pass filtering. The audio 
spectrum is generally regarded as extending from 20Hz to 
20kHz, and an amplifier with a small -signal response, at 
least, of less than this would certainly not be regarded as 
"hi -fi" by the devotees. However, having said that, it is of 
interest to 

, 
note that even a high -quality stereo f.m. 

transmission carries little or no information below about 
30Hz, while at the upper end of the spectrum the output is 
swiftly attenuated above about 15kHz or, perhaps, a trifle 
higher owing to the demands of pilot tone filtering. 

Well- recorded gramophone records played with a top- 
flight pickup system fail to extend noticeably above the 
f.m. audio spectrum. Output below 50Hz is tamed by the 
specified low- frequency 31801.ts time -constant of the 
RIAA equalisation, while the more recent IEC require- 
ment calls for further filtering at 20Hz, corresponding to a 
time- constant of 7957µs. It is thus unlikely whether the 
equivalent rise -time of most of the best programme 
material fed into a hi -fi amplifier is quicker than about 
15µs. 

Nevertheless, to avoid this rise -time being further 
slowed down by rise -time limitations of the amplifier to 
which the programme material is fed, it is generally con- 
sidered that the amplifier's small -signal frequency response 
at the -3dB points should extend to about 40kHz, 
corresponding to a rise -time of just under 91.1s. Some am- 
plifiers boast a small-signal rise -time of less than 211s, 
corresponding to an upper- frequency response around 
200kHz. It is my judgement that this is totally un- 
necessary and can detract from, rather than enhance, the 
reproduction. 

It is not unreasonable, therefore, to filter the analogue 
signal before it is applied, to the modulator so that the 
small- signal response is down to -3dB at 40kHz or, 
perhaps, a little higher (say, 50kHz). The p.w.m. amplifier 
design in Ref. 4 specifies a Bessel input filter for control- 
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Fig. 3: The analogue of the pulse chain is represented 
by the average value of the pulse chain, which is 
shown at (a) with respect to 50:50 mark/space ratio 
(zero analogue) and at (b) when the pulse chain is en- 
coded with sinewave signal, as produced by the 

process shown in Fig. 2 

ling the input signal rise -time. As with any hi -fi amplifier, 
the design should aim for the widest open -loop bandwidth 
of the power amplifier section to prevent the effects of so- 
called transient intermodulation distortion (t.i.d.) which, to 
some extent, establishes the small -signal upper- frequency 
response of the analogue signal at the modulator input. To 
avoid phase distortion at infra -bass frequencies it is now 
common practice to employ direct coupling throughout 
the power amplifier system; this presents no problem. 

Digital -to- Analogue Conversion 

Referring to Fig. 1, the encoded pulse chain is fed to the 
output f.e.t.s merely to switch them on and off. In Fig. 3 a 
pulse chain of 50:50 mark /space ratio is shown at (a). 
Since this chain is perfectly symmetrical its average value 
is equal to half the peak -to -peak value which is zero. This 
is the condition when there is no analogue signal input. 

Since this chain is fed to the loudspeaker through the 
low -pass output filter the current flowing through the 
loudspeaker is zero (the symmetrical switching of the corn - 
plementary output f.e.t.s also ensures that this is the case). 
The filter, of course, greatly attenuates the switching corn - 
ponent, and when the pulse chain is encoded the average 
value corresponds to the analogue input signal, as shown 
at (b) in Fig. 3, which is the pulse chain resulting from the 
sinewave modulation in Fig. 2. The result is that current 
corresponding to the analogue signal flows through the 
loudspeaker, along with a little switching residual, as 
shown in Fig. 4. 

With a suitably high switching rate and well- designed 
filtering the switching residual is generally much lower 
than that implied by Fig. 4. The design aim is for a rejec- 
tion ratio of 100dB which, referred to 100W output into 
8 ohms, corresponds to a residual as small as 28311V; but 
not all commercial designs appear yet to be meeting this 
aim. The design in Ref. 4, aided by the crystal -controlled 
switching rate source, is one which has, at least, achieved 
the aim. 

Although a higher level of ripple appears not to affect 
the reproduction (since it is well outside the response 
capability of the loudspeaker and up in the r.f. realm), it 
can cause medium -frequency radio interference owing to 
radiation from the amplifier direct and from the 
loudspeaker cables. This was one of the major problems 
with early p.w.m. amplifier designs. Some produced more 
than IV of ripple signal, which is well above the require- 
ments of international standards. 
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Advantages and Disadvantages of PWM 

What are the advantages of p.w.m.? Probably the main 
advantage is high efficiency, which means that powerful 
amplifiers can be made in small size without undue 
overheating. With "linear" amplification the power tran- 
sistors are not working very efficiently because a relatively 
high average power is dissipated by them. The maximum 
efficiency of push -pull class A working is only 50 %. The 
efficiency is improved by class B, it working out to 78.5% 
excluding the driving and pre -amplifiers, of courses. 

Because the output transistors of p.w.m. remain either 
bottomed or cut -off for most of the time the efficiency is 
very high. Maximum theoretical efficiency is 100% (out- 
put power the same as the input power). In a practical 
design an efficiency of up to 90% is realisable. The loss 
stems mainly from the saturation voltage and the peak 
current in the "on" state. If it is assumed that these are 
respectively 1 V and 6A, then the power dissipated by the 
transistors would be a mere 6W, while the peak power into 
an 80 load would be 288W. Other small losses result from 
transient switching dissipation. 

The Sony TA -N88 p.w.m. power amplifier will deliver 
2 x 160W average power into 80 loads yet its size is only 
about half that of a 2 x 100W quasi -class B amplifier. In 
comparison with a class A amplifier of similar power yield, 
the Sony has a power -to- weight ratio advantage of four or 
five times! 

A quasi -class B amplifier is inherently a very non -linear 
animal in open -loop mode, which means that a high degree 
of negative feedback needs to be applied to bring its per- 
formance up to an acceptable hi -fi standard. Sadly, 
negative feedback is not a cure for all amplifier troubles 
and, contrary to some opinion, there are times when an in- 
crease in feedback can actually impair the performance. 

On the other hand, a class A amplifier behaves much 
more linearly in open -loop mode, which means that it re- 
quires less feedback for a given fidelity. This is undoub- 
tedly one of the reasons why class A power amplification 
has been favoured by devotees over the years. When a lot 
of power is required for driving very inefficient 
loudspeakers in large rooms, for example, then the major 
disadvantage of this type of amplifier is the abysmal 
power -to- weight ratio -very large and massive heat sinks 
being required by the output transistors along with large 
transformers to yield the high standing power. 

A well- designed p.w.m. amplifier is endowed with vir- 
tually the same open -loop linearity as a class A amplifier 
yet it possesses a far more acceptable power -to- weight 
ratio. Hence, a p.w.m. amplifier calls for a relatively small 
amount of negative feedback merely to improve upon an 
already good intrinsic linearity rather than to correct for 
the shortcomings of some quasi -class B designs, which is 
the hallmark of favourable auditioning. 

The greatest disadvantage is really related to the 
switching signal and the probability of this being radiated 

Fig. 4:- Reconstituted analogue signal at the output 
carrying residual switching signal. In practice, the 
level of the residual is well below that implied by the 

waveform 
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Fig. 5: CCIF intermodulation distortion produced by 
the Sony TA -N88 p.w.m. amplifier when delivering 
38V peak composite signal across a load 
corresponding to a "difficult" loudspeaker of about 
5 ohms modulus of impedance and 60 degrees 

phase -angle 

if it is not suppressed properly, Most of the earlier 
problems have been resolved by the advent of new solid - 
state devices, including fast -switching i.c.s and power 
transistors. 

Non -linearity arises when the pulse chain varies in am- 
plitude or width from causes which are not directly related 
to the analogue modulation process. When this happens 
harmonic and intermodulation components and products 
appear across the output load, but by the use of suitably 
fast switching devices allied with competent design these 
aberrations are minimised. Normal feedback is possible 
from the analogue output to the analogue input, as shown 
in Fig. 1. 

In some designs the feedback voltage is obtained prior 
to the output low -pass filter, as in the Sony, and with 
others the voltage is picked up after the filter, as in Fig. 1. 
The latter would appear to have merit, provided the filter 
does not cause phase shift likely to evoke instability, 
because it keeps the source impedance low and hence the 
damping factor high. 

Limiting and Protection 
Input overload can result in the loss of switching pulses 

at the extremes of modulation, accompanied by a severe 
rise in distortion and an increase in r.f. emission. To avoid 
this, most p.w.m. amplifiers are equipped with a "soft 
limiting" circuit in series with the analogue input signal. In 
the Sony, for example, this consists of a high -speed f.e.t. 
attenuator whose gate is connected to -current sensors in 
the output stage. When the current threshold is exceeded 
the attenuator is activatéd so that the level of analogue 
signal reaching the modulator is reduced. 

Thermal and short- circuit protection circuit are also in- 
cluded. These operate a relay whose contacts are in series 
with the loudspeaker, so that in the event of an output 
short -circuit under heavy drive or an abnormal rise in tem- 
perature the contacts open and disconnect the load. The 
relay is also connected to an energising delay circuit so 
that the contacts close after the power supply has fully 
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Auditioning 

How do p.w.m. amplifiers compare in reproduction 
with more conventional class A and quasi -class B designs? 
Of the p.w.m. amplifiers that we have auditioned we have 
found the sound quality to be very close to that expected 
from a well -designed class A transistor or valve amplifier. 

Lab Performance 

As already noted, the Sony TA -N88 produced a full 
160+160W into 80 loads to the threshold of heavy distor- 
tion rise (just prior to the peak clipping point) at any fre- 
quency, at least, within 20Hz to 20kHz. Second harmonic 
distortion at 1kHz and with both channels delivering 
160W was -70dB, corresponding to about 0.03 %. Odd - 
order and higher -order distortion was negligible, being 
equal to or below the residual of the switching signal at the 
output. 

At 10kHz and the same two -channel power the distor- 
tion was, as would be expected, higher, corresponding to 
about 0.25% second harmonic, which predominated. The 
third harmonic was about 64dB down, corresponding to 
about 0.063 %. 

At lesser output power all distortion components 
shrank towards the level of the switching signal residual, 
which measured about 100mV r.m.s. across the output of 
one channel (less across the other). Although rather on the 
high side, the reproduction was not affected, but radio in- 
terference could just be detected on medium frequencies 
when a receiver with a ferrite rod aerial was placed a short 
distance away from the amplifier (a really tough test!). 

The spectrogram in Fig. 5 shows the measured CCIF 
intermodulation distortion with 38V peak of composite 
two -tone signal across an impedance load corresponding 
to a "difficult" loudspeaker. There was a rise in amplitude 
of the IM products with increasing output voltage. 

The amplifier required just under 1.5V r.m.s. for full 
drive; stereo separation was as high as 88dB, and residual 
mains ripple below 90dB. The damping factor was not too 
good, being 28 at 40Hz and 2.3 at 20kHz. This could 
possibly be improved by taking the feedback from the out- 
put side of the low -pass filter. Small- signal bandwidth was 
from d.c. to almost 90kHz ( -3dB), after which the roll -off 
rate was 12dB /octave, corresponding to about 4µs, which 
we regarded as unnecessarily fast. 

The amplifier is equipped with two pairs of complemen- 
tary junction V- f.e.t.s in parallel. These devices or 
MOSFET power devices are ideally suitable for p.w.m. 
amplifiers, as also are fast -switching power bipolar tran- 
sistors. However, with the inevitable price reduction of the 
V- f.e.t. species of power transistors, such as the Hitachi V- 
MOSFET, we are almost certain to experience a revival of 
the p.w.m. amplifier, especially when the pundits fully 
realise just how fine such an amplifier can audition. 
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Requests from readers for an even wider capacitance 
measurement range set the author thinking and here is the 
result -an add -on unit which enables the Wide Range 
Capacitance Meter (PW Sept '76 issue) to measure 
capacitors up to 30 millifarads, i.e. 30 000µF. 
Modifications to build the extra ranges into the original 
capacitance meter were hardly practical and this add -on 
unit involves only minimal changes, namely the addition of 
two 2mm sockets to the front panel. 

To avoid possible confusion, component references 
for the extender follow on from those of the original 
capacitance meter. 

Circuit Description 
Fig. 2 shows the circuit diagram of the extender. It 

works on the same principle as described in the original 
article. The capacitance under test shunts a voltage 
waveform generator of known source impedance. The 
lowest impedance available in the original circuit was 
about 2200, limiting the measurement range to 10µF or 
3011F with the function switch at x3. The extender unit 
takes the test waveform (at 2200 source impedance) via 
an extra socket on the front panel of the meter and feeds it 
to a 2200 attenuator chain; the extra loading of this chain 
attenuates the test waveform by 6dB. The chain is tapped 
at points where, looking in, one `sees' a 220 source 
resistance (x10 socket) and a 2.20 source resistance (x100 
socket). The latter point represents a further 40dB of 
attenuation of the test waveform and IC i provides 46dB 
of gain, so producing the same voltage at its output as 
would have appeared at the red CX terminal originally. The 
op. amp. output has a d.c. blocking capacitor whose 
reactance at the frequency of the test waveform is very 
low, and by setting the range switch to 10- 100pF, the f.e.t. 
Tr5 is biassed via R22 but `sees' a.c. signals only from the 
op. amp. Clearly, a 100µF capacitor connected to the x10 
terminal, or 1000µF at the x100 terminal, will produce the 
same attenuation (in dB) of the test waveform as 10µF 
connected to the original meter (on the 1 -10µF range). 

Push button S3 reduces the source resistance at the 
x100 socket from 2.20 to 0.220 and raises the gain from 
the op. amp. to 66dB (x2000) to compensate. This 
provides a x1000 range, at reduced accuracy. This is 
because of the reduced bandwidth of the op. amp. when 
supplying the extra 20dB of gain. In particular, the x1000 
range should only be used in conjunction with the x3 range 
of the function switch, as on x3 the test waveform 
frequency is reduced by a factor of 3. Even so, R46 has 
been set at 430kO instead of the theoretical 390kO. The 
latter value should be used if you use a high -speed op. 
amp. such as the LM318 instead of a 741. If using a 741, 

30 

it should be a full spec. device from a reputable source - 
not a `reject' or `fall out'! 

Note that no polarising voltage is applied to the 
capacitor under test, thus avoiding the inconvenience of a 
6 seconds time constant for charging when measuring 
30000µF! The amplitude of the test wave form applied to 
the capacitor under test is so small that the absence of a 
polarising voltage is of no consequence. 

Construction 
The author used a diecast box and though only just 

deep enough internally, this fits neatly in front of the 
capacitance meter leaving the controls unobstructed. Any 
similar sized box would do, but metal is preferable to 
plastic. The box is connected to the black Cx terminal, i.e. 
the case of the capacitance meter. Two additional 
connectors are required on the capacitance meter, one to 
make the 12V supply available to the extender and one to 

This unit is an add -on extender for the Wide Range 
Capacitance Meter described in Practical Wireless Sep- 
tember 1976. It is presented for the benefit of those readers 
who have already built the main instrument. We regret 
that the issue in which the meter originally appeared is no 
longer available. 

supply the test waveform. These were added one either 
side of the existing CX terminals. 

The circuitry of the extender was made up on a piece of 
0.1 inch pitch Veroboard as shown in the component 
layout drawing Fig. 1 and mounted on the three 4mm 
sockets and S3 along one edge of the board, the other edge 
being supported by a long 6BA bolt fastened to the back 
of the front panel with Araldite. 

Resistors R41 and R42 may be wound using Eureka 
wire: 126mm of 36 s.w.g. gives 1.980 and 124mm of 24 
s.w.g. gives 0.220. This allows 2.5mm each end for 
soldering. Alternatives are to use 3.90, 4.70 and 270 in 
parallel for R41 and a 0.220 4W metal film resistor for 
R42. 

On completion of the extender, check that it will not 
short the stabilised supply of the Capacitance Meter, 
connect up and switch the Meter to xl and 10- 100µF. 
Check that the voltage at the junction of R45 and C13 is 
about 6V. The meter should read off -scale to the right. 
Connect a 201.1.F capacitor between the x10 terminal and 
common and check that the meter reads in the region of 
20µF (i.e., 2 on the upper scale). Note that the tolerance 
on electrolytics is typically -20 + 50 %, so precision 
cannot be expected! 

Practical Wireless, February 1979 
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Common x10 

* components 

x100 
1x1000) 

Resistors 

2% 0 2 W metal oxide or thick film 
2252 
22052 

1 

2 
R39 
R37, 47 

22k52 2 R45a, b 
430k0 1 R46 

5%ZW 

47052 1 R40 
1 8k53 1 R38 
390k52 2 R43,44 

see text for R41 and R42 

Capacitors 
Disc ceramic 

0íµF C15 

Polyester Electrolytic 

0.04µF 1 C13 47µF 10V 014 
047µF 1 C12 2201.IF 10V C11 

Semiconductors 
Integrated Circuits 

741 1 Cl 1 

Miscellaneous 
2 pole min. push button switch (RS 337 -942) (1). 
Diecast box 114 x 89 x 55mm approx. (1). 
Veroboard 0.1 inch pitch 36 tracks x 32 holes. 
2mm sockets (5). 
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Fig. 1: The component layout of 
the add -on millifarad extender unit. 
0.1 inch pitch Veroboard is used. 
The 741 op. amp. i.e. is shown as 
an 8 pin d.i.l. package but the alter- 
native 14 pin d.i.l. package can also 

be used on the same board layout 

Fig. 2: The circuit diagram of the 
extender unit 
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Use 
Following the above checks, the unit is ready for use, as 

there is no calibration to carry out. Capacitors in the range 
10 -100µF can be measured by connecting between 
'common' and `x10', whilst capacitors between 100µF and 
1000µF (3000µF with the function switch at x3) are 
connected between `common' and `x100'. These terminals 
are also used for measuring capacitors between 3000µF 
and 30 000µF, with press button S3 depressed and the 
function switch at x3. As the reactance of 30 0001.IF at the 
test frequency is only tens of milliohms, good quality plugs 
and crocodile clips with short stout leads should be used 
for connecting the capacitance under test to the extender. 
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SPECIAL 
PRODUCT 

D 

REPORT 

M235 
DIGITAL 

MULTIMETE 

¡sindair 

Every person who claims to be actively °nterested in 
wireless or electronics needs some form of multi -test meter. 
If you are richer than most then this will probably be the ubi- 
quitous Ay() Model 8, for long regarded as the Rolls Royce of 
conventional multimeters. For the not quite so well off a 

lower priced oriental meter will suffice, some of them having 
a bewildering array of ranges -my own one even tests tran- 
sistors. 

The digital multimeter, or d.m.m. for short, is relatively 
new to the amateur scene mainly because of its very high 
initial cost for an instrument with a limited number of 
ranges. 

Recently, however, several such instruments have been 
launched by manufacturers obviously aimed at the amateur 
segment of the market. The Sinclair DM235 is such an in- 
strument and forms the subject of this test report. 

A 3Z digit, six function multimeter, the DM235 is both a 

bench -top and a fully portable unit. The carrying handle is 
arranged to act as a leg to tilt the case for easier reading of 
the display. With a set of dry batteries in the rear mounted 

* specifications 
Voltage: 

Current: 

Resistance: 
Diode test: 
Input impedance: 
Basic accuracy: 

Size: 

Weight: 

1 mV to 1 kV d.c. 
1 mV to 750V a.c. 
11.tA to 1 A d.c. 
1µA to 1Aa.c. 
1S1 to 20MSZ 
0.1µA to 1mA 
10M52 
0.5% on 2V range; 1% on 
all other d.c. ranges and 
resistance; 1.5% 30Hz to 
10kHz a.c. ranges 
254 x 147 x 41mm 

682gm 

compartment the instrument can be carried very easily with 
the front uppermost. The test leads fit neatly into a space 
behind the battery compartment panel when not in use. If 
you intend to carry the meter around a lot then an ever -ready 
carrying case is available as an extra. In use the DM235 
proved to be simple to operate and the display was easily 
read with the unit on the bench top. Range selection is by 
two rotary switches, one of which acts as a function selector 
and other determines the full scale reading. A slide switch 
selects d.c. /S2 or a.c. readings and a second slide switch con- 
trols the power to the unit. 

The test leads provided are the usual type with a banana 
plug at one end and a spring -loaded hook -grip at the other 
end. I found these to be more of a nuisance than useful. They 
never seemed to grip properly when I tried to hook them 
over a test point but when finally in position they seemed 
reluctant to let go. Also they proved difficult to use as a 

probe as the wire hook tends to get hidden inside the plastic 
end. The wander plugs fitted tightly into the two sockets 
provided on the front panel. 

Continued on page 56 

Sinclair Radionics Ltd., St. Ives, Huntingdon, 
Cambs. PE17 4HJ. 
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The internal construction of the DM235 
showing the main p.c.b. and batteries. 
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Using power FETs in the output stage, the "Winton" 
produces 50 watts per channel with harmonic 
distortion around 0.015% and sounds as good 
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hi -fi amplifier! 
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active filters. 
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have ever wanted on such 
topics as soldering, front 
panels, component mark- 
ings, cases and cabinets, 
handling CMOS and more 
besides, is yours free in our 
special supplement. 



F.M. RECEIVERS 

DEViCES & CiRCUiTS 

M. J. DARBY 

In the first part of this feature we saw that the front -end 
unit of a receiver provides a 10.7MHz intermediate 
frequency output signal. The i.f. stages must amplify, filter 
and limit this signal before it is demodulated. Current 
trends are strongly towards the use of one or two 
integrated circuits in the i.f. stages rather than the use of 
discrete components, whilst ceramic filters are generally 
employed rather than inductance -capacitance tuned 
circuits, since they provide the required selectivity without 
the necessity for alignment. 

In most designs a single quadrature -tuned circuit is 
employed in the demodulator circuit and this must be 
aligned so that it resonates at 10.7MHz. A few years ago 
Signetics produced an integrated circuit phase -locked 
loop, the NE563, which required no tuned circuits in the 
i.f. or demodulator stages, but this device is no longer 
available. Nevertheless, when using a commercially 
manufactured front -end unit, the alignment of the receiver 
is very simple -only the demodulator circuit need be 
adjusted. The position is very different to the alignment of 
the many tuned circuits in the older valve type of receiver 
where any slight mis- alignment of the band -pass tuned 
circuits or of the ratio detector circuit could result in 
considerably greater distortion. 

Available Devices 
There are quite a number of integrated circuits available 

which include all the devices required for the i.f. 
amplifier /limiter and demodulator stages of an f.m. 
receiver. The decoder required for stereo reception is 
always a separate circuit, normally a phase -locked loop 
i.c., but some amplifier /limiter /demodulator devices 
incorporate an audio amplifier. Many of the devices 
designed for use as amplifier /limiter /demodulators in the 
sound section of television receivers are suitable for use in 
f.m. radio receivers. A selection of typical 
amplifier /limiter /demodulator devices is shown in Table 1. 

These devices are suitable for the f.m. section only of 
receivers which cover both the f.m. and a.m. bands. 
However, some details will be given later of devices which 
can be used in both parts of an a.m. /f.m. receiver. 

Sensitivity 
It is quite reasonable to feed the output from a high gain 

front -end unit through a single ceramic filter into a high 
gain i.f. device (such as the 3089) for local station 
reception, but in a situation using a relatively insensitive 
device, such as the µA2136 or the LM2111, it is almost 
essential to employ an interfacing amplifier in order to 
obtain adequate gain, reasonable a.m. rejection, etc. The 
amplifier used may employ one or two discrete transistors, 
but an integrated circuit amplifier is often much more 
convenient. 

34 

The sensitivity of the devices shown in Table 1 is 
expressed as a value which is known as "the input limiting 
voltage at the -3dB point" or sometimes as the "limiting 
sensitivity" or the "input limiting threshold ", any of these 
terms being used in various data sheets. Let us consider 
what this definition means. If the input signal level to a 
device is relatively high, the amplitude of the output signal 
will be unaffected by any reasonable variations of the 
input signal, since the output amplitude is controlled only 
by the limiter circuit. As the input voltage falls, a point is 
eventually reached at which the input to the limiter is 
inadequate for it to operate correctly and the output 
amplitude must then fall. When this fall is equal to -3dB, 
the input signal level to the device is known as the "input 
limiting voltage at the -3dB point" or one of the other 
terms mentioned. The lower the value of the input limiting 
voltage, the more sensitive the device. 

It can be seen from Table 1 that the input limiting 
voltage ranges from about 12µV up to about 4501.V. 

The main difference in the internal circuits of such 
devices is the use of a more sensitive amplifier- limiter with 
more amplifying stages in the more sensitive devices. 
Although it must be remembered that the more sensitive 
devices are likely to become unstable if the circuit layout is 
unsuitable, all of the devices should be stable if used in a 
reasonable circuit layout with the input well away from the 
output. The input to a sensitive device should not consist 
of a length of copper strip on a board, but rather a 
miniature coaxial lead or at least a short wire. 

Facilities 
Another important factor to be considered when 

choosing an amplifier /limiter /demodulator device is the 
range of facilities provided by each of the integrated 
circuits concerned. The 3089 device, the TDA1200 and 
the CA3189E offer a very wide range of facilities, 
including a.g.c. output, a.f.c. output, muting of noise when 
tuning between stations and generally a very high 
performance for high quality equipment. A few devices, 
such as the LM 1808, are available with an incorporated 
audio amplifier and this can be useful when space is at a 
premium. 

Gain Block 
Before we consider typical amplifier /limiter/ 

demodulator circuits, we will look at an integrated circuit 
gain block which will provide ample gain between the 
front -end unit of the receiver and any of the devices shown 
in Table 1. 

The circuit of this 10.7MHz amplifier is shown in Fig. 
7. A Fairchild µA753 integrated circuit (in a plastic 8 pin 
dual -in -line package) is very convenient for use in this type 
of circuit for a number of reasons. There is a choice of a 
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Fig. 7: A simple 0A753 10-7MHz amplifier with 
ceramic filters 

gain of about 34dB if the output is taken from pin 7 or a 
higher gain of about 50dB if the output is taken from pin 
5. Another feature of the 0753 is that its input and 
output impedance have been chosen to match those of the 
ceramic filters normally used in the input and output 
circuits. 

It is important that the filters (marked Fl and F2 in Fig. 
7) should be reasonably closely matched with the circuit 
impedances. The 10.7MHz filters now available from 
Toko, Vernitron and Murata have been designed to 
operate with their inputs and outputs connected to circuits 
of 33052 impedance; if the "in" and "out" impedance is far 
from this value, the band -pass characteristics of the filters 
will be impaired. 

The input impedance of Fl can be matched by making 
the value of R1 equal to 33052 minus the output 
impedance of the front -end. Similarly the value of R2 is 
selected so that this resistor, in parallel with any load 
which the circuit feeds, forms the required 33052 value 
across the output of F2. The values of these resistors are 
not at all critical and R1 can often be 27052 whilst R2 may 
be about 39052. 

Ceramic filters are marked with a colour code to 
indicate the approximate resonant frequency. It is vitally 
important that the two filters used in the Fig. 7 circuit 
should both have the same colour coding or they will not 
match one another accurately enough in frequency; they 
must also come from the same manufacturer. Two such 
filters provide almost the ideal band -pass characteristic' 
with a rejection of around 100dB at frequencies 0.2MHz 
or more from the resonant frequency. However, it is 
possible to omit F2 and to couple pin 5 or pin 7 through a 
small capacitor (perhaps 1nF) directly to the input of an 
amplifier /limiter /demodulator device. The rejection of 
unwanted frequencies will then be of the order of 55dB- 
which is adequate for many locations. 

The 1.tA753 provides a stabilised output of +7.8V from 
pin 6. This is ideal for use as a power supply to certain 
front -end units (such as the Mullard LP 1186), but some of 
the Toko front -end units require a higher voltage supply 
which can be conveniently obtained using a Zener diode. 
The maximum current which can be taken from pin 6 of 
the µA753 is about 10mA. 

The µA753 has been designed to operate over a wide 
temperature range, namely -40 °C to +85 °C, at almost 
constant gain. Naturally care must be taken to ensure that 
the leads to the decoupling capacitors C 1, C2 and C3 in 
Fig. 7 are kept as short as possible. 

There are few other similar gain blocks available. The 
Fairchild µA3076 (available from Arrow Electronics Ltd.) 

provides a relatively high gain (around 80dB) for use with 
a demodulator of moderate sensitivity. 

Amplifier /Limiter /Demodulators 
The output from the circuit of Fig. 7 may be fed into 

one of the amplifier /limiter /demodulator devices listed in 
Table 1. We will now consider some typical applications 
circuits using some of these devices. Although the 
principles of operation of each type of device are the same, 
the individual features of the devices (and therefore 
practical circuits) differ considerably. A common feature 
is that they all require a phase shifting "quadrature" tuned 
circuit. 

The .íA2136 
The Fairchild µA2136 is a relatively simple device with 

moderate gain, three stage input amplifier /limiter, a 
quadrature demodulator circuit, an audio output amplifier, 
an internal voltage regulator and other circuitry. The 
connections of this device are shown in Fig. 8; it is 
available in a standard 14 pin dual -in -line case from 
Arrow Electronics Ltd., Coptfold Road, Brentwood, 
CM 14 4BN at a price of about £2. 

The basic circuit for a limiter /demodulator using a 
device such as the µA2136 is shown in block form in Fig. 
9, whilst a full typical circuit is shown in Fig. 10. The input 
from the amplifier which follows the front -end may be 
coupled through C 1 to L2 and hence into the limiter of the 
µA2136 device. Although inductor coupling is used in this 
circuit, other types of input coupling can be employed, 
such as in the examples used with other circuits in this 
article. It is important to note, however, that the maximum 
resistance between pins 4 and 6 is about 30052; in Fig. 10, 
this resistance is that of the winding L2 which is very low. 

The output of the limiter is fed to the quadrature 
detector and appears at pin 10; after attenuation by a 
factor of about seven times, it also appears at pin 9. The 
quadrature tuned circuit is connected between pins 2 and 
12, R 1 damping the resonance of the circuit. The value 
chosen for R l is a compromise between obtaining a 
relatively high audio output voltage and obtaining the 
lowest possible distortion at the output. 

Detector output 

Detector input reference 

Positive supply 

I.F. input 

Input decoupling 

Input Reference 

Ground MUM 

I.F. 
input 

1WAD2721 

1 v 14 

2 13 

3 12 

juA2136 
4 11 

5 10 

6 9 

7 8 

De- emphasis 

Regulated voltage 

Detector input 

Test point 

Amplifier output (high) 

Amplifier output (low) 

No connection 

Fig. 8: The µA2136 connections 

Limiter 
External Phase 

Shift 
Network 

Demodulator Audio 
Multiplier output, 

Fig. 9: Basic circuit in block form for a limiter and f.m. 
demodulator 
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Fig. 10: A limiter -demodulator 
circuit using the µA2136 
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+12V 

Regulator 
13 

Limítgr Quadrature 
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14 
C7* 

moo 6.8nF 
(De- emphasis) 

The output from the quadrature circuit is amplified and 
fed to pin 1. A de- emphasis capacitor should be connected 
from pin 14 to ground, the internal resistance of the device 
at pin 14 providing the required resistive component of the 
de- emphasis network. 

The regulated voltage appears at pin 13, but this voltage 
is also used to power the input limiter and the quadrature 
detector; the internal connections are not shown in Fig. 1.0 

in order to keep the circuit as simple as possible. No 
external connection need be made to pin 13. 

It may be noted that the µA2136 device is an improved 
version of the earlier ULN2111 14 pin dual -in -line device. 
The Sprague ULN2111 has no internal voltage regulator 
and the positive supply of about 12V must be connected 
directly to pin 13 instead of to pin 3. Otherwise, the 
connections are the same. Further similar devices are the 
ULN2111A (Sprague), the CA2111AE and its quad -in- 
line version the CA2111AQ (RCA) and the MC1357 
(Motorola). The µA2136 is a direct equivalent of the 
Sprague ULN2136. 

Fig. 11: A limiter -demodulator r- L1 1 
circuit using the 3075 device 
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The 3075 
The Fairchild µA3075 (available from Arrow 

Electronics Ltd.), the National Semiconductor LM3075 
and the RCA CA3075 are somewhat similar devices to 
the p.A2136, but an audio pre -amplifier is incorporated on 
the same chip as the i.f. circuitry. These are 14 pin dual -in- 
line plastic devices. 

A typical 3075 circuit is shown in Fig 11. The i.f. input 
circuit may be similar to that of Fig. 10 or one of the other 
circuits, but the effective resistance between pins 1 and 2 
must be fairly small so that pin 2 is correctly biased from 
pin 1. The 3 -stage limiter has a gain of about 60dB and 
feeds a quadrature detector, the output from which feeds 
an emitter -follower before being coupled to the input of an 
audio pre -amplifier at pin 14. The output from the pre- 
amplifier stage is fed to pin 12. The capacitor C7 of Fig. 
11 is for de- emphasis and should be omitted from a stereo 
circuit. The audio pre -amplifier provides a gain of about 
21dB, but there is a loss in the coupling network between 
the emitter follower and the pre -amplifier. 
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TBA 120 series 
The TBA 120 device was developed for television sound 

circuits and contains a six stage limiter, but the more 
sensitive TBA 120S with an eight stage limiter is normally 
preferred for f.m. receiver applications (available from 
Chromasonic Electronics, 56 Fortis Green Road, N10 
3HN). The TBA120T is similar to the TBA120S, but has 
an 8200 input resistor to match it to the 5.5MHz ceramic 
filters used in television receivers; the TBA 120U is another 
device in this series designed to be used with L/C tuned 
circuits. These devices are manufactured by Siemens, 
AEG -Telefunken, etc. 

10.7MHz 
input signa 
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Fig. 12: A limiter -demodulator using the TBA120S 
device with an electronic volume control 

Fig. 13: A 3089 circuit which 
provides very comprehensive 

facilities 
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A typical TBA 1205 amplifier /limiter /demodulator 
circuit is shown in Fig. 12. A particular feature of all the 
TBA120 series of devices is an electronic attenuator in the 
circuit shown. VR1 will provide a variation of about 70dB 
in volume and since only d.c. levels are involved the 
volume control leads need not be screened -this is 
another feature of the TBA 120 and the LM 1808 devices. 

The filter F in Fig. 12 may well be the output filter F2 of 
the circuit of Fig. 7. L and C4 form the normal 
quadrature circuit of the demodulator. 

The 3089 
The 3089 type of device (equivalent to the TDA1200) 

is probably the best known of all limiter /demodulator 
integrated circuits for 10.7MHz f.m. i.f. use; it is an 
"industry standard" type available from many 
manufacturers and provides a wide range of facilities for 
use in high quality equipment. It has been included in 
many circuit designs which have appeared in this 
magazine. It is a sensitive device with a 12µV limiting 
sensitivity. 

A 3089 circuit is shown in Fig. 13. The input to pin 1 is 
obtained from the 10.7MHz ceramic filter F (which may 
be the output filter F2 of Fig. 7). Inside the device the 
signal passes through three cascaded amplifier /limiter 
circuits and hence to the quadrature detector circuit. This 
part of the circuit requires a 221.tH choke (L1 in Fig. 13), 
but a miniature Toko component is available for this 
application. The Toko Company also produces a KACS- 
K-586HM 10.7MHz tuned circuit in a miniature can 
which has been especially designed for use as the 
quadrature detector tuned circuit with 3089 devices. 

The output impedance of the 3089 device at pin 6 is 
about 5k0, so when the value of the series resistor R6 is 
added to this, the total of nearly 10kSZ produces the 
required 501.ts de- emphasis time -constant with C8. The 
capacitor C8 should be omitted in stereo circuits. 

L1 - Toko part no. 144 LZ 220K 
L2/C5 -Toko tuned circuit KA CS -K -586HM 
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Correct tuning point 

Fig. 14: Variation of the 3089 pin 7 potential with 
tuning 

The meter M 1 provides an indication of the signal 
strength of the i.f. signal at pin 1 of the device. The 
potential at pin 13 of the device increases approximately 
as the logarithm of the signal strength and the meter 
reading increases in proportion to this voltage. The 
logarithm scale has been chosen so that a very wide range 
of signal strengths can be accommodated and shown on 
the meter. In practice, the circuit can indicate any input 
signal level between about 511V and 100mV by means of 
M 1. 

Each of the three cascaded amplifier /limiter circuits in 
the input of the device has a signal level detector 

10-7MHz 
from -0i 
tuner 

3-3 k 

2.2k 

10nF 

E 
> 390 

1-8k 

associated with it. The combined outputs of these signal 
level detectors control the deflection of the signal strength 
meter. The first level detection circuit also provides the 
a.g.c. control signal from pin 15 which may be fed to the 
front -end unit. 

The centre -reading meter M2 can be used as a tuning 
meter. When tuning towards the centre frequency of the 
signal, the meter needle is deflected to one side, but as 
tuning becomes closer to that of the signal, the meter 
needle returns through the centre position (when tuning 
should be exact) and is displaced to the other side. This 
variation of the potential at pin 7 with the tuning is shown 
in Fig. 14. 

All the phase quadrature circuits discussed in this 
article must be aligned before use by adjusting the position 
of the core of the phase quadrature coil, whilst the extra 
input coil used in Fig. 10 must also be aligned. The 
alignment is greatly facilitated by the use of the meters 
shown in Fig. 13. When L2 -05 is correctly tuned, the 
meter M2 will show almost a symmetrical response when 
tuning through the signal (see Fig. 14) with optimum 
results when the receiver is tuned to the centre point of the 
curve. 

The use of the meters in the Fig. 13 circuit is optional 
and some readers may wish to construct the circuit so that 
a meter is used only during the alignment of the receiver, 
since the incorporation of a meter permanently into a 
circuit does increase the cost of the receiver. The full scale 
reading of M1 and of M2 is not at all critical, as the values 
of the series resistors R2 and R5 can be adjusted to obtain 
suitable deflections with the meters available. However, 
the full scale deflection should not exceed a few mA or the 
device operation may be affected. 

When tuning an f.m. receiver, a considerable amount of 
unpleasant random noise ( "hiss ") is formed when tuned to 
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Device Package Sensitivity 
(Input 
voltage 
at -3d8 
point) 

Supply 
Voltage 

Supply 
Current 
lin mA at 
12V) 

AM 
Rejection 
(dB) 

Total 

Harmonic 

Distortion 

AFC 
Output 

ACC 
Output 

Muting On -chip 

Audio 

Pre -amp 

Electronic 
Volume 
Control 
range 
(dB) 

Remarks 

µA2136 14 pin 

d.i.l. 

450µV 
(max. 

12V 

(20V max.) 

17 

(max. 22) 
40 1% 

(max. 3 %) 

- - None - - -- 

800µV) 

3075 14 pin 
d.i.l. 

2501.1.V 

(max. 

12V 

(max.18V) 
17 

(max. 28) 
50 

(min.40) 
1% 

(max. 2%) 

- - None Yes - 

600µV) 

3089 or 16 pin 121.1V 12V . 23 55 0.5% yes yes Noise - - -- Industry 
TDA1200, 

CA3198E 

d.i.l. 

16 pin 

(max. 25µV) 

121.1V 

(max. 18V) 

12V 

(max. 30) 

14 

(min. 45) 

55 

(max. 1%) 

0.5% yes yes 

only 

Noise and - 
standard type 

used in high 
d.iI. (max. 25µV) (max. 16V) (max. 18) (min. 451 (max. 1%) deviation quality 

receivers 

TBA120 14 pin 

d.i.l. 
801.1V 12V 

(max. 14V) 

14 

(max. 20) 
60 

(min. 50) 

- - - none - 60 designed for 

television 

sound 

TBA120S 14 pin 501.tV 12V 14 68 0.2% none single 85 Internal 
d.i.t. (max. 

1000) 
(max. 18V) (max. 20) transistor 

available 
(min. 70) transistor and 

Zener diode 

LM1808 18 pin 20010V 16V 11 min. 40 1.2% - -- - none 2W power 75 On -chip 
d.i.l. (max. 

4000) 
(max. 26V) (i.f. only) (max. 2 %) amplifier power amplifier 

with protection 

2111A 14 pin 

d.i.l. 
300µV 12V 

(max. 15V) 

17 

(max. 22) 
40 0.3% - - none - - - 

Parameters may vary from one manufacturer to another -consult data sh ets Devices suitable for use s 10.7MHz Limiter/Demodulators 

frequencies between the incoming required signals. The 
3089 device incorporates a circuit which is able to mute or 
silence the receiver when no signal is being received. A 
muting signal is obtained from a level detector connected 
to the quadrature circuit which feeds a steady output 
voltage to pin 12, this voltage varying according to 
whether an input signal or only noise is being received. 

A fraction of the voltage from pin 12 is tapped off by 
VR 1 and fed to pin 5, the muting input. The voltage fed 
into pin 5 can mute the audio pre- amplifier inside the 3089 
so that no audio output is obtained whilst tuning between 
input signals. 

The total harmonic distortion at the output of the 3089 
device is about 0.3 %, this being lower than that of most 
other similar devices. This distortion level is mainly a 
function of the phase linearity characteristic of the 
quadrature tuned circuit. A considerable reduction in the 
distortion level can be obtained by employing two tuned 
circuits instead of óne between pins 9 and 10, but the 
alignment is then far more difficult and suitable test 
equipment is required to set up the double tuned circuit 
correctly: However, it is possible to reduce the total 
harmonic distortion at the output to a level of less than 
0.1%. 

The CA3189E 
The RCA device type CA3189E is a recent 

development of the 3089 type of device. Like the 3089, it 
is encapsulated in a 16 pin dual -in -line package and the 
connections to the two devices are almost identical (except 
for pin 16), but the external circuits which must be used 
with the two devices are somewhat different. The 
CA3189E is the latest device for use in equipment of the 
highest quality. 

The bandwidth of the CA3189E circuit has been 
restricted to about 15MHz (as opposed to the 25MHz of 
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the 3089 type devices); this not only improves the noise 
level by reducing the amount of "in- band" noise generated 
by two signals outside the pass band, but also renders the 
circuit layout less critical and improves stability. 

Unlike the 3089, the CA3189E includes an adjustable 
delay for the a.g.c. system; this means that the signal level 
at which the a.g.c. voltage commences to reduce the gain 
of the device is adjustable. Improvements in the design of 
the CA3189E internal circuit have resulted in the signal - 
to -noise ratio being increased to over 70dB. Another 
feature unique to the CA3189E is the inclusion of a 
"deviation" muting circuit in addition to the normal noise 
muting circuit used in the 3089 devices. This deviation 
muting circuit results in the muting of the "thump" noise 
when turning rapidly through a fairly powerful signal. 

A typical CA3189E circuit is shown in Fig. 15. The 
limiting sensitivity of the CA3189E is about the same as 
that of the 3089 device and a similar input circuit can be 
employed. However, Fig. 15 shows a different type of 
input circuit using two BF594 npn transistors and a total 
of four Toko CSFE ceramic 10.7MHz filters which 
provide a band -pass characteristic which enables a signal - 
to -noise ratio of about 40dB to be obtained at an input 
signal level of onlu 3µV. 

It is possible to omit one of the BF594 amplifier stages 
and two of the ceramic filters; the input signal is then fed 
directly (through a capacitor) to the base of the second 
BF594 transistor. In this simpler circuit the signal -to -noise 
ratio is appreciably lower, being rather over 20dB at the 
same input signal level of 31.1.V. 

The similarity between the CA3189E and 3089 circuits 
can be seen from Figs. 15 and 13. An important difference 
between the two is the use of an external audio load 
resistor 12kû between pins 6 and 10 in the CA3189E 
circuit, whereas the load resistor is fabricated on the 

continued on page 71 

39 



MPU bank cards 
A popular cheque scheme on the Con- 
tinent is one in which the owner's 
photograph is printed on, each cheque. 
This gives a useful security "cheque "! 
The Continental bankers have again 
been looking at services to customers 
and on French electronics company 
has warmed to this theme by propos- 
ing to stick a microprocessor into 
everyone's bank credit card. 

Cards in current use can store only a 
limited amount of information in 
magnetic stripes. The proposal is that, 
by using a microprocessor, every tran- 
saction could be recorded and the 
holders bank balance could be updated 
at each transaction. 

While all this "with -it, latest, state - 
of- the -art" approach might be 
applauded by electronics pundits, I 

keep hearing about electronic 
accounting systems charging people 
idiotic amounts, like the £8 million gas 
bill etc. The Ginsberg abbacus rules - 
OK? 

What is an 1154? 
Say 1 154 to most Lisle Street elec- 

tronics buffs and they will draw you a 
picture of an enormous ex -RAF 
transmitter, complete with coloured 
knobs and a couple of PT15 directly 
heated valves in the p.a. stage. 

Contrast this nostalgic collossus 
with the new i.c. that incorporates its 
own 4MHz oscillator. The chip uses 
silicon gate techniques (not to mention 
a touch of c.m.o.s.) and sips only a 

dainty 611A at 1 .55V. It is aimed at the 
watch market and deliveries are now 
rumoured to be rife. 

Meter magic 
So now I've heard it all, Magic 

Meters -well, they appear to be magic 
to me. A new range of analogue panel 
meters just out on the British market 
look all very smart in their black edged 
cases and large white dials with black 
lettering. The scale reads 0 -150A (on 
the one I'm looking at). But if I want it 
to read 0 -15kV, I can simply unplug 
one scale, and insert another. And the 
readings are guaranteed to be accurate 
to Class 1-5 accuracy. There's virtually 
dozens of scales; another reads 
0- 1000kW. 

The nice thing about these meters is 
that they are dustproof, the scales have 
a positive "click" insert mechanism, 
and you can change scales without 

A REVIEW OF RECENT DEVELOPMENTS 
In general, the author does not have any more 
information on products than appears in the article. 

taking the meter to pieces or, indeed 
meddling with anything else on the 
instrument. 

The range of scales available is truly 
enormous, ranging from milliamps to 
Megavolts. These meters are intended 
for the professional who should look 
for the IMO J Series instruments. 

Confucius -1l dit 
Someone in History is always having 

his magic phrase "Damned clever 
these Chinese" repeated. Alas, to bring 
it up to date we must substitute 
French. An electronics company in 
Toulouse has been watching the grow- 
ing market in home computing and 
business computing. Now, it is to 
launch its X1 system which is based on 
the Motorola 6800. The X1 offers 8K 
of memory, two minifloppy discs, 
keyboard, and 12in display monitor all 
for around £2 000 The display can han- 
dle 24 rows of 80 characters. Strong 
rumours persist that a basic version wil 
be made available for around £500. 

The murky depths 
revealed 

Television cameras on the seabed 
are all very well -until there's tur- 
bulence, or the water gets murky, then 
they're blind and virtually useless. 

A British company has come up with 
a solution -use an ultrasonic TV 
camera. While the possibility has been 
argued about since the late 1930's, it 
is only now that a practical solution has 
been achieved. In use, an array of ul- 
trasonic transducers fire forward to 
"illuminate" the screen at ultrasonic 
frequencies. 

The reflections are focused onto a 

special converter tube. A half - 
wavelength piece of quartz is embed- 
ded in the faceplate of the converter 
tube and it is this that accepts the 
ultrasonic echoes and translates them 
into a voltage pattern. The new unit is 
said to operate at depths down to 30 
metres, but can be used down to 300 
metres with an added pressure 
window. 

The TV scan details are 122 
frames /second 201 lines/frame. Using 
a frequency of 2MHz it is claimed to 
see clearly through several metres of 
very murky water. 

While underwater enthusiasts 
celebrate, doubtless Hams will wonder 
about further QRM at the high end of 
Topband! 

Hothouse transducers 
If you're interested in checking 

relative humidity, then you might be 
pleased to hear about a special relative 
humidity transducer that has recently 
appeared on the American market. It 
measures only 41 x 22 x 1 6mm and 
the humidity is sensed by an elec- 
trically conductive surface. It can 
monitor from 0% to 100% relative 
humidity over the temperature range 
-60 °F to +200 °F. Useful, perhaps, for 
electronics gardeners or budding sauna 
enthusiasts. 

Optical disc store 
In previous Ginsberg writings I men- 

tioned that video discs were a reality 
and that many manufacturers were 
producing these. It now seems that 
these discs will have another 
application -for storage in computers. 
A European company has produced an 
optical disc memory system that looks 
very promising. One, single 12 inch 
double sided disc can store the 
equivalent of half a million pages of 
typewritten matter. This is considerably 
more than magnetic discs. The mean 
access time to any address anywhere 
on the disc is 250ms. 

Self checking 
When using computers and corn - 

puter systems it is not unusual to find a 
thing called "self- diagnostic ". This is 
where the computer (or system) fires 
signals around its own circuitry to 
check that all its circuits are function- 
ing correctly. This usually happens in 
those fractions of a second that the 
system isn't being used. 

The latest digital multimeter to 
arrive on the market does the same 
thing. It will self -check itself and, if it 
does find something it shouldn't, it will 
isolate the fault to one of the five basic 
boards. It will also function as a d.m.m. 
to an accuracy of better than ±2 p.p.m. 
of reading, and 1 p.p.m. of full scale 
(64- digits). Input impedance of this 
truly magnificent beast is 1 000MQ 
and the input is also fully protected 
against overloads to 1 kV. And the 
price! 
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This modern receiver design offers very good performance 
at low cost, is easy to build and uses .readily available 
components. The receiver provides for the reception of 
a.m., c.w. and s.s.b. signals. The construction of the 
receiver unit makes use of a single printed circuit board 
and the alignment procedure is simplified by the use of a 
pre -tuned ceramic i.f. filter. The resulting performance is 
more than adequate to satisfy the needs of the discerning 
short wave listener or medium wave DXer. 

Although the basic receiver design is for a frequency 
coverage of 1.5 to 3.5 MHz, coil winding details are also 
given for alternative frequency bands in the range 1 to 12 
MHz. Only two coils need to be wound by constructors 
and, to further simplify this task, they each make use of 
only a single tuned winding. 

The multi -mode capability and the 2 MHz tuning range 
of the receiver also makes it ideally suited for use as a 
`tuneable i.f.' in conjunction with a front -end convertor for 
the v.h.f. aircraft or amateur bands. 

The receiver utilises the National Semiconductor 
LM373N if. amplifier. This versatile device, designed 
specifically for communications subsystems, provides all 

._. _......-- 

,. 

the necessary facilities for a complete multi -mode i.f. am- 
plifier and detector. The LM373N is a 14 -pin dual -in -line 
integrated circuit which comprises a gain -controlled i.f. 
preamplifier, main if. amplifier, f.m. /c.w. /s.s.b. product 
detector, a.m. peak detector and an a.g.c. system. 

The product detector operates in an unbalanced mode 
for a.m. reception and functions as an amplifier followed 
by an envelope detector. For f.m. reception, the product 
detector is supplied with a signal which is in phase 
quadrature with the original i.f. signal (i.e. 90° out of 
phase). The product detector inputs for s.s.b. operation are 
the i.f. signal and the b.f.o. output. The audio output is 
then derived before the envelope detector. The envelope 
detector then acts as an audio frequency peak detector and 
the output of this stage is used for a.g.c. purposes. 

Circuit Description 
An overall block diagram of the receiver is shown in 
Fig. 1. It is a conventional single- conversion superhet 
which makes use of five transistor stages and two in- 
tegrated circuits. The circuit diagram is shown in Fig. 2. 
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For this external view, the receiver has been fitted 
with satin -finish aluminium knobs, contrasting the 

black front panel 
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)WAD2841 

Iipo 
2MHz r.f.Amplifier 

(2N3819) 
Tri 

2MHz Mixer 
(3N140) 

Tr2 

470kHz 

2.470MHz 

Local 
Oscil ator 

(BC548) 
T3 

Fig. 1: Overall block diagram of the PW "Hythe" 
receiver 

Amplification at r.f. is provided by a junction gate field 
effect transistor, Tr1, operating in common gate con- 
figuration. This stage exhibits a low input impedance, ideal 
for matching long wire aerials, and a high output im- 

* specification 

Frequency Coverage: 1.5 to 3.5MHz 
Modes of Operation: AM, FM, CW and SSB 
Intermediate Frequency: 455kHz (nominal) 
Sensitivity: 1.50V RMS typical for .10d13 S 

ratio measured at ":2 5MHz (30 °.,",` 
modulation at 400H4 ' 

tty: 5.6kHz at -3dB points 
1 1.9kHz at -20dB points 

AF Power Output: 500mW maximum " i 
loudspeaker at 1 kHz 

AF Response: 130Hz to 3- 5kHz at -6áB 
Image Channel Rejection: Greater than 20dB at 

.s< ....::. _.. 2MHz (This figure is 
considerably improved 
with the aid Of an aerial 
tuning-: unit or.preselec- 
tor} 

IF Rejection: Greater than 55dB at 2.5MHz 
AGC Range; AM; less than 3dB change in audio 

output for 40dB change in input, 
Measured at 2.5MHz, 30% modulation 

FO Tuning Range; 2kHz centred on 455kHz 
(nominal) 

put Impedance: 60052 (nominal) 
t Impedance; 852 to 1 "5íl (nomirtal) 

Table of component changes for 
alternative frequency coverage 

Frequency 
coverage Turns SWG Turns SWG 

1 -0 25MHz. 
2.5- 6OMHz.:: 
5-0-u12,tIMHz;`' 

140 34'" 
60 
40 

105 34 47nF 
50 30 . 1 nF 

38 30 -470pF 
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i .f.Ampl i f ier /Det ector 
Sub -system 
(LM373 N) 

IC1 

470kHz 

Ceramic 
i.f. Fi lter 

Audio a.f.Amplifier 
RN 380N) 

IC2 

Beat Frequency 
Oscillator 
(BC548) 

Try 

'S' Meter 
Ampli fier 

(BC548) 
Tr4 

L.S. 

Meter 

pedance, which is necessary to reduce the loading on the 
r.f. tuned circuit, L1 and VC1. 

A dual gate field effect device, Tr2, is used in the mixer 
stage. The signal from Trl is applied to gate 1 and the 

Ski Cl 
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1 C2 
T0.1,uF 

\\\ 

R2 
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I 
100pF 

Trl 
2N3819á 

R1 
680 

VC1a 
500pF 

VC2 
50pF 

2N3819 d 

3N140 

BC548 e 

gl 92 

R6 
330 

IFT1 

R4 

33k 

C4 
.I47pF 

R3 
100k 

C16 
0.47,JF 

C7 

Ó!F 

Sta 
AM 
tFM 

SSB1CW 

RÍ 

C 

C8 
0.1/uF 

CS 

10r 

R17 
270 

r - - 
L 

C27 

I 

I 

I R19 
_ J 6.8k 

"47pF 

b lb mmC28 
Viewed from underside 500pF 4.7nF 

I WAD286) I+ 

Tr3 
BC548 

R16 R1a 
470 3.3k 

7 03 
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local oscillator signal to gate 2. This type of mixer offers 
very good performance, providing considerable conversion 
gain and minimising the loading on the r.f. amplifier and 
local oscillator tuned circuits. The drain load of Tr2 is a 
double -tuned i.f. transformer, used to select the desired 
intermediate frequency signal. 

The local oscillator stage is somewhat unconventional 
in design. A bipolar transistor, Tr3, is connected in com- 
mon base configuration in a modified form of Colpitts os- 
cillator. This arrangement provides an almost constant 
output level over a very wide tuning range, with the added 
advantage of requiring only a simple untapped inductor. 
The power supply to the oscillator is stabilised by a Zener 
diode, Dl. 

The i.f. amplifier and detector functions are provided by 
IC 1. A ceramic filter is used to define the overall selec- 
tivity of the receiver. The LM373N is ideally suited for 
filters of this type having medium level input and output 
impedances. 

External switching is used to select the different modes 
of operation. This switching is important, not only to 

select the appropriate signal paths, but also to ensure that 
the correct a.g.c. characteristics are provided. 

As the LM373N uses only a relatively small a.g.c. 
voltage swing compared with a conventional i.f. amplifier, 
it is necessary to provide additional d.c. amplification in 
order to drive the signal strength meter. The current am- 
plifier, Tr4, operates as an emitter follower which has a 
high input impedance in order to minimise the loading 
effect on the a.g.c. line. Pre -set potentiometers, VR4 and 
VR5, are respectively used to allow calibration and balan- 
cing of the `S' meter. 

The beat frequency oscillator (b.f.o.) stage uses a tran- 
sistor, Tr5, operating as a conventional common emitter, 
tuned -collector oscillator. The emitter load, however, is left 
un- bypassed in order to improve the purity of the output 
waveform. The operating frequency of the b.f.o. is pre - 
adjusted by the core setting of IFT4. Fine frequency ad- 
justment is achieved by means of a conventional silicon 
diode D3, connected as a "varicap " -i.e., to a variable 
reverse bias potential derived from a potentiometer across 
the supply. The b.f.o., a.g.c. amplifier and local oscillator 

R9 
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Fig. 2: Complete circuit diagram of the 
receiver. Details of the optional mains 

power supply will be given next month 
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Fig. 3: Printed circuit board track pattern, shown full size 
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Internal view of the PW "Hythe ". Access to the 
internal battery pack is by removing the right -hand 
end of the case. The case specified is also suitable for 

mounting in a standard 19 inch rack cabinet 
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Fig. 4: Component location and external connections 
for the receiver printed circuit board 

stages are all powered from a nominal 9V stabilised supply 
provided by D2. 

Audio amplification of the detected signal is provided 
by IC2. This is a conventional arrangement using an 
LM380N. Little comment is needed, save to mention that 
this arrangement provides an adequate power output, with 
a fixed voltage gain of around 50, and uses an absolute 
minimum of external components. 

Construction 
The majority of components are located on the p.c.b. with 

IWRM1081 

Sta a.m. 

Sid a.m. 

Sia f.m. 

Sic ss.b. 

RII 

controls and switches mounted on the front panel. After 
completing the assembly of the p.c.b. a careful visual 
check should be carried out in order to ensure that all 

components have been soldered correctly into place and 
that no dry joints or inadvertent short circuits exist. It is 

essential that the p.c.b. should be thoroughly checked at 
this stage since it is difficult to remove it for inspection 
once it has been wired to the front panel components. 
Push -fit terminal pins may be inserted into the p.c.b. to 
readily facilitate connections to the rest of the circuit. The 
p.c.b. is secured above the base of the chassis close to the 
front panel by means of four short stand -off pillars. The 
wiring from the main p.c.b. to the front panel, and par- 
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Resistors 
all +W 10% carbon 
10052 1 R14 

á:í& 27052 2 R5, 17 
£ 33052 1 R6 

47052 '°°zM 4 R2,15,1622 z 
..,3.. LSgátt 

68052 F4."îï`' 1 R1 
82052 § r.1 R21 
1kS2 '_'Rs-` R8 20 
3.3kS2 

g 
' R18,23 

3.91(0 R9 
4-7k0 = R 12 
6.8k0 "°' ; 2 R19, 24 
22kS2 R10 
27k0 Y"ká:; 1 R11 
33k0 R4, 13 

g8 68k0 R25 
100kS2 R3, 7 

Capacitors 
Silvered mica 
2pF saaxá 1 

Miscellaneous 
Si miniature Maka -switch, two 4p 3w wafers and 
spacers, S2 s.p.d.t. miniature toggle switch, S3 
d.p.d.t. miniature toggle switch. IFT1 Denco IFT18, 
IFT2, IFT3 Denco IFT13, VC1 dual gang 500pµ:. 

$' (365pF if reduced frequency coverage acceptable). 
VC2 50pF variable. Ceramic filter CFT455C (6kHz 
bandwidth) Ambit International. Coil formers 
4.8mm dia x 27mm in length 2 off, base plates, 
cans and dust cores to suit. 8í speaker (2 +in dia), 
moving coil meter (see text), 50mm vernier drive, 
terminal pins, stand -off pillars, round BNC socket, 
countersunk 4BA screws, 15mm long (min.) 3 off, 
4BA clearance spacers 12 +mm long (min.) 3 off, 
standard jack, battery holders (optional), West Hyde 
"Brightcase" BC2121, front panel (D. J. Pattie). 

Polystyrene 
47pF 
100 p F f 
220pF 
470pF 

22nF 
01µF 
022µF 
0.474F 

Electrolytics 
63V tubular 
11F 22µF; 
1001F 

C10,21 
C13, 15 
C24, 26 

Semiconductors 
LM373N 1 

2N3819 
3N140 
BC548 £3 
BZY88 C6V2 1 

BZY88 C9V 1 1 

1N4001 
TIL 209 

tC1 
IC2 
Tri 
Ta 
Tr3, 4, 5; 
Di 
D2 
Da 

ticularly that associated with the tuning capacitor VC 1, 
should be as short and direct as possible, and wiring from 
the board to the volume control, and from the aerial socket 
to the board, should employ short lengths of screened 
cable. Some care is needed here in order to ensure that the 
control spindle of VC1 is correctly aligned to the shaft of 
the drive. If this alignment is not correct, undue wear may 
be placed on the vernier drive mechanism and also the 
tuning may be found to be somewhat erratic. 

Inductors L1 and L2 consist respectively of 120 turns 
and 80 turns of 32 s.w.g. enamelled copper wire wound in 
two layers on a 4.8 mm diameter former fitted with a base, 
screening can, and dust core. In each case, care should be 
taken to ensure that the terminal pins of the base align 
correctly with the p.c.b. connections. After completing the 
winding of the coils, they should be liberally coated with a 
polystyrene impregnant in order to hold the windings in 
place. The screening can is then fitted and the entire 
assembly is located and soldered -to the p.c.b. If an alter- 
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native frequency coverage is required, coil winding details 
are provided in the table shown. The moving coil meter 
used in the prototype was a miniature edgewise tuning in- 
dicator of approximately 2001.tA full -scale deflection. The 
receiver will, however, operate satisfactorily with moving 
coil meters having anything between 1001.1.A and 1mA full - 
scale deflection and, if desired, constructors may choose to 
use a properly calibrated `S' meter. In the authors' ex- 
perience, however, the calibration of such meters in all but 
the most expensive of receivers has been found to be 
somewhat arbitrary and, for most purposes, a conven- 
tional linear meter scale will be found to be quite satisfac- 
tory. 

The second p'art of this article will deal with the two op- 
tional items involved -the power supply, and an aerial 
matching unit, the latter providing an improvement both in 
image rejection and impedance matching. Details will also 
be given for setting up and operation of the receiver 
generally. 
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Cases Galore 
West Hyde Developments, the 
Aylesbury based electronic hardware 
suppliers, inform me, that they can 
supply from stock a case to house vir- 
tually all projects likely to appear in 
journals such as Practical Wireless. The 
photograph shows a selection of the 
various families of cases available, 
however, the combination of sizes mul- 
tiply this selection enormously. 

West Hyde can also offer a full range 

of accessories such as knobs, handles, 
switches, indicators and tools. 

With the aid of a computer, designed 
to complement West Hyde's ac- 
counting system, they are able to 
provide a speedy turnround of orders. 

To obtain their latest, free catalogue 
and price list, applications should be 
sent to: West Hyde Developments Ltd., 
Unit 9, Park Street Industrial Estate, 
Aylesbury, Bucks HP20 1ET. Tel: 
(0296) 20341 /4. 

If you please 
Would readers kindly mention "Pro- 
duction Lines ", when applying to 
manufacturers or suppliers featured on 
this page. 

Neat job 
With the home constructor demanding 
a highly professional standard of finish 
to his projects, a useful tool has been 
introduced by Litesold. 

The Opsec component lead bending 
tool is designed for simple and 
accurate preforming of component 
leads prior to insertion into the p.c.b. 

The jaws may be adjusted, up to a 
maximum of 45mm, to accommodate 
most lengths of components likely 
to be used on circuit boards. An 
adjustable stop and numbered slots on 
the jaws ensure accurate positioning of 
the component prior to bending. The 
base is engraved in steps of 2.5mm to 
aid initial setting -up. 

Manufactured in Deroton, a tough, 
high impact plastic and with the base 
fitted with non -slip feet, which may be 
drilled through and the unit screwed 
securely to the bench, the Opsec tool 
costs £4.99 plus 8% VAT and 15p 
P &P. Light Soldering Developments 
Ltd., 97/99 Gloucester Road, Croydon, 
Surrey CR0 2DN. Tel: 01 -689 0574. 

Drill stand 
Recently introduced by Mega Elec- 
tronics Ltd., a new low -cost p.c.b. drill 
stand designed for use with conven- 
tional hand -held p.c.b. drill units. 

Designated the Photolab PLST -12A, 
the drill stand is constructed with a 

strong base of machined cast iron sup- 
porting precision steel guides by 
means of which the standard 12V drill 
is raised and lowered. 

Important features are its combined 
simplicity and accuracy, and the fact 
that it will accept both the Mega and 

other proprietary drills of 34mm body 
diameter. Additionally, the same basic 
drill stand is available to special order 
from Mega, capable of accepting drills 
between 20mm and 41 mm diameter, 
at marginal extra cost. 

Printed circuit boards of up to 254 
x 228mm (10 x 9in.) overall will be 
accepted by the drill stand. 

The Photolab drill stand is priced 
at £ 16.50 which includes VAT, and is 
available from: Mega Electronics Ltd., 
9 Radwinter Road, Saffron Walden, 
Essex CBI 0 1 EP, Tel: 0799 21918. 
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OF THE MONTH 73 
Brian DANCE M.Sc 

NATIONAL LM391 N -60 AUDIO DRIVER 

The design of high quality audio power amplifiers is quite 
complex, and poorly constructed circuits may develop dis- 
tortion or even burn out if used in a warm room. To avoid 
the problems associated with the construction of a com- 
plete amplifier using discrete semiconductor devices, a 
complete audio hybrid module or integrated circuit power 
amplifier can be used. 

However, another approach involves the use of an 
audio power driver i.c. which contains most of the cir- 
cuitry required for the early stages of the amplifier, but 
which is not itself designed to supply high power levels. 
This device will provide signals which can be used to drive 
external power transistors feeding the load. 

Unfortunately very few audio power driver devices have 
been manufactured, but recently the new LM391N -60 has 
become available to the home constructor. This is a 16 pin 
dual -in -line device with the connections shown in Fig. 1 

which can be used to construct audio power amplifiers 
producing only about 0.01% total harmonic distortion. It 
has the advantage that it is internally protected against 
output faults causing excessive current flow. In addition, it 
is protected against thermal overloading, and also protects 
the external power transistors. 

A typical LM391N -60 amplifier which will deliver up to 
20W into an 8S1 loudspeaker or up to 30W into a 4f/ 
loudspeaker when operated from suitable power supplies is 
shown in Fig. 2. Pin 8 of the LM391N -60 can deliver an 
output current of up to 5mA to the base of the BD345 
driver transistor Tr 1; this latter device amplifies the 
current before it is again amplified by the BD346 power 
transistor, Tr2. Pin 8 is a current source, but pin 5 accepts 
current and is therefore known as a current sink. The 
current is withdrawn from the base of the BD344 tran- 
sistor Tr3 into pin 5; Tr3 drives the BD347 power tran- 
sistor Tr4. 

The positive half cycles of the waveform are handled by 
the BD346 power device, the current passing through R9, 
L1 and the loudspeaker to ground, but during negative 
half cycles current flows from ground through the speaker, 
L1, and R10, to the BD347 and hence to the negative sup- 
ply line. This is a normal type of Class B operation in 
which each output transistor conducts alternately. 

Circuit Details 

The audio input signal is coupled by C 1 to pin 1 of the 
device, R1 being the ground return resistor. The values of 
these components must not be too low or the bass 
response will be reduced. The amplifier input impedance is 
approximately equal to R1, but if this resistor has a very 
high value, board layout problems may occur when 
designing for stability. In addition, the use of a very high 
value for R1 may result in a high offset voltage at the 
output. 

Negative feedback is taken from the output through R4 
to pin 2. The gain at audio frequencies is equal to (1 + 
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R4 /R2) or about 20 (26dB) with the component values 
shown. However, the value of R2 Can be altered (within 
reasonable limits) to obtain various values of gain. The in- 
put voltage required for full output power is about 630mV 
with the values shown. The value of R4 should be approx- 
imately equal to R1 for minimum offset voltage. 

Capacitor C2 prevents the flow of a steady direct 
current in the feedback circuit so that there is 100% 
negative feedback at zero frequency; this reduces the gain 
of the circuit to unity at zero frequency with the result that 
any small input offset voltage is not amplified to produce a 
large output offset. Such an output offset would not only 
reduce the output voltage swing in one direction (and 
hence limit the maximum output power), but would also 
drive a steady current through the loudspeaker so that the 
loudspeaker coil would be displaced in its magnet gap or 
perhaps even burnt out. The value of C2 should be ade- 
quate to prevent the attenuation of bass frequencies. 

Fig. 1 

+In- 
-In - 

Comp C - 
Ripple C- 

Sink - 
Bias - 
Bias - 

ou rce - Source- 

Top view 1WAD279i 

-V- 
-V+ - Shutdown - -I Limit - -SOA diode 
-+SOA diode 
-+1 Limit - Output sense 

1 1 16 
2 15 
3 14 
4 13 
5 12 
6 11 

7 10 
8 9 

The 5pF capacitor C4 is for frequency compensation 
(as in an operational amplifier) and sets the high frequency 
gain- bandwidth product. This component is required for 
high frequency stability. Capacitor C3 connected to pin 4 
improves the rejection of mid -band and high frequencies 
(see Fig. 3) and if used should have a value equal to that of 
C4. 

The potentiometer VR1 between pins 6 and 7 sets the 
bias for the external transistor output stages. Too little bias 
will result in excessive crossover distortion, whilst too 
much will result in an excessive power consumption and 
possible overheating. In the circuit of Fig. 2, VR 1 should 
be adjusted for a quiescent current in the output devices of 
about 15mA, since this is just a little more than is required 
for minimum crossover distortion (as shown in Fig. 4). 
Crossover distortion is best detected at high frequencies 
and at low signal amplitude. The component C5 is a bias 
by -pass capacitor which reduces high frequency distortion 
and improves the transient response. 

The components L 1 and R14 connected in parallel may 
be made as a single item by wrapping about 25 turns of 19 
s.w.g. wire around a I0S2 2 watt resistor and soldering the 
ends of the wire to the resistor leads. It is possible to omit 
these two components completely with some loads, but the 
inductance L1 greatly improves the stability of the circuit 
with a capacitive load. Almost all the load current flows 
through the wire of the inductance (except at very high fre- 
quencies) rather than through the resistor R 14. The value 
of this inductance is not at all critical, 2 to I 2iH being 
suitable, but the wire used for L1 must be able to carry the 
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Fig. 2: Typical LM391 N -60 amplifier circuit delivering 30W into 40 

peak current required by the loudspeaker. 
The components R15 and C8 form the normal Zobel 

network which improves the stability at very high frequen- 
cies with certain types of load. Although the circuit may 
possibly operate satisfactorily without these two compo- 
nents, it is wise to include them rather than risk having 
trouble with the finished amplifier. 

The resistors R9 and R10 are the emitter stabilising 
resistors for the power output transistors Tr2 and Tr4 
respectively. They can easily be wound from a short length 
of resistance wire (possibly around a resistor of higher 
value), but the resistance wire used must be able to carry 
the peak current passed by the transistors. R9 and R10 
stabilise the ouput stage quiescent current against varia- 
tions of temperature. 

The resistors R7 and R13 are bleed resistors which 
remove the charge stored in the base of the output tran- 
sistors and thereby speed up the operation of these 
components. 

Protection Circuit 
If an excessive current passes through R9, the voltage 

drop across this resistor will be passed to pin 10 of the 
LM391N -60. The internal circuit of the device will then 
cause the current drive to pin 8 to be reduced so that the 
current passing through R9 is limited to a safe value. 
Similarly, a high current through R10 results in an in- 
creased voltage being applied to pin 13; this results in a 
reduction of the pin 5 current so that the current in Tr4 is 
limited to a safe value. 

The limiting action of this protective circuit commences 
when the voltage between pins 10 and 9 or between pins 9 
and 13 exceeds about 0.65V. When the component values 
shown are used, this means the output current in each 
transistor is limited to a few amps. 
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Loudspeaker 
4or6n 

The safe operating area (s.o.a.) protective diodes con- 
nected in the pin 11 and pin 12 circuits are not used in the 
relatively simple circuit of Fig. 2 and neither is the device 
shutdown facility of pin 14. However, a thermal switch 
may be fitted to one of the ouput device heat sinks so that 
this switch closes when the temperature rises above a cer- 
tain level and connects pin 14 directly to ground. A 
current of less than 0.5mA in the pin 14 circuit is adequate 
to shut the device down. 
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Power Supply 
The maximum power supply voltage which can be 

safely applied to the LM391N -60 is ±30V. However, it is 
wise to keep the applied voltage appreciably below this 
value so as to provide a margin of safety to allow for any 
normal increases in the mains supply voltage producing a 
higher supply line voltage. An upper limit of 27V is 
suggested unless stabilised supplies are employed. If the 
power supply voltage is low, the maximum output power 
may be reduced. The LM391N -60 draws a quiescent 
current of about 3mA (maximum IOmA for any device of 
this type). 

The output voltage of a typical LM391N -60 can swing 
to within 5V of the potential of either of the supply lines. 
When using a supply of ±21V, the maximum . output 
voltage swing will therefore be about ± 16V. The current in 
a 40 load will be 16 - 4 = 4A peak, whilst the peak power 
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Total harmonic distortion against frequency (RL=811) 

A 
V 

.200 

Av. 20 

20 

[wAD2821 

50 100 200 500 1k 2k 

Frequency( Hz) 

5k 10k 20k 

Fig. 4: Above Fig. 5: Below 
Total harmonic distortion against bins current 

05 

04 

03 

ö 

02 

0.1 

f=20kHz 

RL=411 

RL= 8n 

WAD281 

50 

10 15 20 25 30 35 40 45 50 

Bias current(mA) 

will be 16 x 4 = 64W. In Europe amplifiers are rated ac- 
cording to the maximum mean power they can deliver; the 
mean power is one half of the peak power in the case of a 
sine wave, so the peak power could be about 32W 
provided the current limiting circuit does not limit at a 
current under 4A. 

When employing an 8S2 loudspeaker with ±21V power 
supplies, the peak current is 16 - 8 = 2A and the peak 
power 16 x 2 = 32W. Thus the maximum mean power is 
about 16W. A little more power can be obtained with an 
852 load if the power supply voltage is increased to about 
±23V. 

The LM391N -60 provides excellent rejection of noise 
and hum present on the power supply lines. The amplitude 
of any such noise and hum signals at the output of the 
device is typically 31 600 times (or 90dB) less than their 
amplitude on the power supply lines; the typical variation 
of the rejection with frequency is shown in Fig. 3. The 
minimum rejection figure for any LM391N -60 is 70dB or 
3160 times. 

The noise generated by the LM391N -60 is only 31.tV 
referred to the input. 

Performance 

The total harmonic distortion in a LM391N -60 circuit 
is about 0.01% at 1kHz when the circuit gain is 20, but it 
increases with frequency as shown in Fig. 4. The distortion 
is also higher in circuits employing higher gain, since the 
amount of negative feedback is smaller. Typical values of 
the total harmonic distortion at two values of gain are 
shown in Fig. 5. The intermodulation distortion has been 
measured as 0.01% for signals of 60Hz and 7kHz 
simultaneously present. 

External transistors 

Various types of complementary output transistor (Tr2 
and Tr4 in Fig. 2) may be used with various types of driver 
device (Tr 1 and Tr3). The transistors used must have a 
VCEO breakdown voltage rating which is not less than the 
total voltage applied across the circuit (namely the sum of 
the positive and negative supply voltages). The maximum 
current at the LM391N -60 outputs is 5mA. The gain of 
the driver transistor multiplied by the gain of the output 
stage must be adequate to bring up this 5mA current to a 
value which is great enough to drive the loudspeaker at the 
required power level. 

The complementary driver transistors in the circuit 
shown have a gain of 40 at 200mA collector current. Thus 
they can bring the 5mA output up to the 200mA level. The 
output transistors have a minimum gain of 30 at a current 
of 4A, so this is adequate for the purpose. The driver tran- 
sistors should have a much higher transition frequency (fT) 
than the output transistors to prevent instability. 

It is recommended by the device manufacturers that the 
output transistors of the Fig. 2 circuit should each be 
mounted on a heatsink of thermal resistance not more 
than 4.8 ° C/W or alternatively both could be mounted on 
the same heat sink which should not have a higher thermal 
resistance than 2.4 °C /W. No heat sinks are required for 
the driver transistors. These heat sinks are not designed to 
cope with long duration short circuiting of the output to 
ground. 

The LM391N -60 can be used together with external 
transistors in high fidelity amplifiers which are reasonably 
simple to construct. The device is available from Arrow 
Electronics Ltd., Coptfold Road, Brentwood, Essex, 
CM14 4BN. 
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your soundosf eonnQefïon in fhg world of nompononfs 
Dept PE1, 56 FORTIS GREEN ROAD, MUSWELL HILL, LONDON, N10 3HN 

The items shown in 
this advert are lust a 

small selection taken 
from our new 78/79 
Catalogue which is 

now available. It 
contains everything 

from Resistors to the 
latest in Micro- 
processors. Don't delay 
order your copy today. 
The price is only 40p 
(inc. 45p vouchers). 

TELEPHONE: 01 -883 3705 

Low Power Schottky and TTL CMOS 
1.1! 

rocket, BITS and PIECES Rngu/aforr Linear I.C's 

1+ 11-6364+ 
1.05* .95' .88' 
1.29* 1.15' 1.08' 
2.46* 2.19' 205* 
2.14' 1.90* 1.18* 
1.07' 96' .86' 
8.10' 7.19* 6.75' 
8.10' 7.19` 6.75' 
3.50* 2.97* 2.52' 

Buffers 
8726P 1.65' 
8T28P 1.65* 
8T95P 1,49' 
8T95P 149` 
8797P 1.49' 
8T98P 1.49' 

78M 
+IPOSI 

55, 

20v 
All 

79M 
-INEGI 
5v, 
20v 
All 

78 
+IPOBI 
55, 

18v 
All 

79 
-INEGI 
5v, 
113v 

Alf 
pÁ723 
L200 
LM3O4H 

Series 
500mA 

6v, 8v, 12v, 15, 
& 24v. 

60p* each 

Series 
500mÁ 

6v, 8v, 12v, 15v, 
& 24v. 

85p each 

Series 
IA 

8v, 12v, 15v 
&24v- 

85p* each 

Series 
IA 

8v. 12v, 15v. 
& 24v. 

£1.00' each 
DIL1 .40* 

1.99* 
240' 

RpRula/OrS 

78L Series 
NPOSI 100mA 
5v. 6v, 8v, 12v & 15v. 
All 30p' each 

LM323K. 
LM325N 
LM326N 
LM345K 
L129/30í31 

6.25* 
2,60' 
2,50' 
8.10' 
.85* 

0+ .2 + 10+ 50+ 100+ 
" TIL220 .16* .125* .125' 11* 

TIL224 Yel x . 3' .21* ,195' .17" 
TIL228 Red x , 3' .21' .195' .17' ' TIL234 Ore x .23' .21' .195' .17' 

CA3080 75 
CA3130E .90' 
CA3140E .37 
LM301AN .30 
LM324N 73' 
LM348N 99 
LM380N .97 
LM381N 1.73 
LM382N 1.33 
LM3900N .65 
LM3909N .70' 
05760015 1.02 
SN76003N 2.32 
SN76013N 1.55 
SN76023N 1.55 
78481045 90 
TCA940 1.75 
25414 .90 
ZN424E 1.35 
ZN425E 3.78' 
ZN459CT 3.54 
251034E 2.03' 
ZN1040E 8.43 * 
ZNA116E 6,75* 

N LS N LS N LS 4000 .15' 4053 
7400.13 .19' 7449 -' .87' 74136 - .39* 74191 121* .75* 4001 ,16` 4054 
7401.13' .19' 7450 .16' - 74138 - .55' 74192 1.21' 1.85* 4002 .16' 4056 
7402.15' .19' 7451 .16` .19' 74139 - 55' 74193 1,21' 1.85' 4006 .92` 4059 
7403.15' .19' 7453 .16' - 74141 ,76' - 74194 1.21* - 4007 .18* 4060 
7404.16' .21' 7454 - .19' 74145 35* 1.05' 74195 1.01' 1.05' 4008. .92* 4066 
7405.16* .21' 7455 .19' 74147 1.59* - 74196 1.18' 1.05* 4009 .54* 4066 
7406,26' - 7460 .16' - 74148 1.32` - 74197 1.18' 1.05* 4010 .54* 4069 
7407.26' 7470 27' - 74150 1.02` 74198 1.81' - 4011 .18' 4070 
7408.17' 19' 7472 .23' - 7415.1 .67* .88' 74199 1.81` 4012 ,18' 4071 
7409.17* .19' 7473 .28' .29" 74153 .67' .48* 74221 - .99' 4013 .48' 4072 
7410.15' .19' 7474 .28' .29' 74154 1.21' 1.25' 74240 2.25' 4014 .92' 4077 
7411.25' .19' 7475 .44' .43' 74155 .67' .78' 74241 225' 4015 .92* 4081 
7412,18' .19* 7476 .30* .29' 74156 11 .78' 74242 2.25' 4016 43' 4082 
7413.21' .40' 7478 - .29' 74157 .67' .55' 74243 225' 4017 .81" 4085 
7414.71' .79* 7462 .73' - 74158 - .58' 74247 .95 4018 .92' 4086 
7415 -' .19' 7483 .75' 74160 121* .99" 74248 .95' 4019 .56' 4093 
7416.25' - 7485 1.18' ,88' 74161 121' .65' 74249 .95" 4020 .92* 4099 
7417.34* - 7486 .25' .29' 74162 1.21' 1.25' 74251 .83' 4021 .92' 4502 
7420,16' .19' 7489 2.60' - 74163 1.21' ( .65* 74253 .99* 4022 .92' 4508 
7421 -" .19' 7490 .34' .62' 74164 1.02' 1.15' 74257 19 4023 .18' 4510 
7422 -* .19' 7491 .73* 1,05* 74165 - .78* 74258 .99 4024 .65" 4511 
7423.25* - 7492 .46' 35' 74166 1.02' - 74259 1.50* 4025 .18' 4514 
7425.25' 7493 .34' 15' 74168 -- 115* 74266 .35' 4026 1.84' 45'5 
7426.25' .19' 7495 .54' .88' 74169 - 185' 74273 2.25` 4027 .51* 4516 
7427,39' .19' 7496 .67* 1.25* 74170 1.85' 1.65* 74279 .48* 4028 .70' 4517 
7428.38" .19* 74107 .27' .35' 74173 1,41' .88' 74283 .99' 4029 1.18' 4518 
7430,16' .19* 74109 .44' .35* 74174 111' 1.05' 74290 13' 4030 .56' 4521 
7432.25' ,25' 74112 - 35' 74175 .81' 1.05' 74293 .83' 4032 1,08' 4522 
7433 -` .19* 74113 - .35* 74176 1,01' - 74295 1.05' 4034 1.89" 4526 
7437.25' .25' 74114 - .35' 74177 111' - 74298 - 1.25* 4035 116' 4528 
7438.25* .25` 74121 .27* - 74180 111* 74365 - 11' 4040 .92' 4534 
7440.17' .19' 74122 .50* .75' 74181 2.21' 2.99' 74366 - .51* 4042 .70' 4536 
7441.70' 74123 .60* .78' 74182 .81* -- 74367 - 51' 4043 .81* 4543 
7442,50' .55* 74124 - 1.25* 74184 1.81' - 74368 - .51' 4046 1.06' 4553 
744510' - 74125 .51' .39' 74185 1.62' - 74386 - .39' 4049 .43' 4566 
7446.60' 74126 .51' .39' 74188 2.97' 74670 -- 1.85' 4050 .43' 4583 
744710' .87' 74,32 .72' ,65' 74189 3.17* 2.25' 405' 11* 4585 
7448.60' .87* 74133 - .19* 74190 1.21' 35' 4012 .81" 

411 
Mr.rt..r. >a... 

.81 
1.29* 
1,46* 
5.18* 
1.24* 

.48' 

.21' 

.21' 

.21' 

.21' 

.21 

21' 
21* 
.21' 
.92* 
.92' 
.81' 

1.81' 
.92* 

2.46' 
1.07' 
.95' 

2,70* 
2.70' 
1.07* 
4,10* 

.95' 
2.54' 
1.89` 
1.89' 

.92' 
7.12* 
3.74* 
1.62* 
4.53' 
1.51* 
1,02* 
1.07* 

011 (Texas) 

8 p6 .10* 
14 pin .12' 
18 pin .13' 
18 pin .18' 
20 pin 20* 
22 pin .24' 
24 pin .26' 
28 pm .30' 
40 pin .44' 

Wire Wrap 
8 pin 23 

14 pin .34* 
16 pin .37* 
18 pin .43' 
20 pm .55' 
24 pin .60* 
28 pm .65' 
36 pin .95* 
40 pin 1.05' 

VAT 
INC 

PRICES 

OPIO 

Static RAM's 
2102A 135Onsl 
2102A -2 1650ns) 
21116.1 (500nsl 
21124-2 1250nsl 
21L02 1350ns) 
MM52571TMS4044) 
2114 1450ns1 
6810 
CPU's 
8080 5.95* 
6800 8.99* 
9900 42.50' 
E- Prom's UV 
170240 5.57' 
27080 7.87' 
TriState Buffers 
81L095 .75' 
81LS96 .75' 
811.397 .75' 
81LS98 .75' 
74365 .75* 
74366 .75' 
74367 .75' 
14368 .75' 

Dynamic BAM 
4116 12.75* 

.125" 1+ 10+ 50+ 1 

TIL2D9 Red x 15' .10' 10' .0 
TIL212 Yel x .20' .18' ,16' .1 

TIL216 Red x .20' .18' .16' .1 

TIL232 Ore x ,20' .18' .16' .1 

= High Brightness 

DL747 
4 for £6.00* 

µA741 
5 for £ 1.00 

NE555 
4 for £1.00* 

V.A.T Inclusive prices .8% others 12.5 %. Export . Customers deduct V.A.T. 2/27 from *1/9 from others. 
Postage and Packing 25p. Trade and Export Inquiries most Welcome. Hours 9.00am- 5.00pm. 
Now available our ORDER -RING line, just phone your order through with your Access or Barclaycard number and providing 
the order is received by 3 00p the components will be despatched the same day (min tel order £5.00). 

CD4011 
.for £1.00* 

LM380 
3 for £2.50 

TIL209 
10 for £1.00* 

TIL220 
8 for f1.00* 

BARCLAYCARD 

for VALUE & VARIETY in 

FREQUENCY COUNTERS 
In addition to our popular 250MHz and 500MHz counters we 
have produced a NEW 200MHz COUNTER KIT specially for 
home constructors. Our new K200 counter, although small, is a 

no- compromise design. It offers: * A full 13 digit LED display. * A frequency range of 10Hz to 200M Hz. * An accuracy of 10Hz at 30MHz, 50Hz at 150MHz in normal 
home environments. * 5/6 volt operation from batteries or mains PSU. * Power consumption of only 1W maximum at maximum 
frequency. * A crystal oscillator at 5M Hz which doesn't need any special 
setting up equipment. * Small size 4" x 2" x 1". * Uses only 4 i.c.s. * Assembly time of about 2 hours. * Full illustrated assembly instructions. 

The K200 consists of 2 PCB assemblies, one being the complete 
input and counter unit, the other, the display unit. Both units are 
available in kit or assembled /tested module form. Prices (IN- 

CLUDING VAT): 
Display Kit £12.96 

£59.00 Module £16.64 
Add 75p for Post & Packing 

Input/Counter 
Kit 
Input/Counter 
Module £68.50 
This new Catronics model K200 complements our DFM5, a 250MHz, 7 DIGIT 
MAINS /12V HIGH QUALITY Frequency Counter, and the DFM 500--a REAL 

500MHz -try some of the others actually at this frequency. 
Both are absolute value for money and are available now with better than 1 in 10' reference 

oscillators as models. 

Special Prices, DFM5 £148.50 DFM5 /S £191.70 
INCLUDING VAT: DFM500 £177.12 DFM500 /S £220.86 

Add £3 for Securicor Delivery. 
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DISCOUNT PRICES for 

VERO CABINETS 
All Plastic Range Metal Fronted Range 

Code No Size Imm) Price Code No Size (mm) 
65 -2514F 100x50x25 £1.70 75 -1237J 85x40x154 
65 -2516G 100x50x40 £1.91 75 -12380 85x60x154 
65 -2518H 120x65x40 £2.15 75 -1239K 85x80x154 
65 -2520J 150x80x50 £2.45 75 -14110 205x140x75 
65 -2522K 188x110x60 £3.25 75 -1412K 205x140x110 

75 -1410J 205x140x40 
Aluminium top pane1-65 -3851 A (120x65x40) 
Sloping front panel- 75 -1798K (171 x 121 x75/37.5) 
Sloping front pane1-65 -2523E (220x 174x 100/52) 

19" CARD FRAME /CASE SYSTEM 
Card Frame /case 

Pairond plates 
8" Module 
4" Module 
Veroboard 
2" Front panel 
1" Front panel 
Veroboards (less connector) 
Plain board (less connector) 
DIP board (less connector) 
Connector, plug, 31 way 
Connector, socket, 31 way 
VQ DIP board 

71- 3841 -L 

71- 3842 -F 
71- 3843 -A 
71- 3844 -G 
09- 3979 -K 
71- 3845 -B 
71- 3846 -H 
09- 1034 -F 
09- 1040 -J 
10- 1041 -J 
17- 0267 -H 
17- 0268 -C 
01- 0044 -C 

Price 
£2.67 
£2.91 
£3.47 
£4.06 
£5.27 
£3.64 

£3.31 
£4.30 
£6.70 

£20.91 
+£1.25 p&p 
84p 
£4.04 
£3.08 
£1.40 
£1.03 
98p 
£1.33 
90p 
£3.60 
98p 
£1.07 
£1.12 

All prices include VAT at current rates 
Please note our minimum U.K. post and packing charge, except 

where indicated, is 20p. EXPORT ORDERS welcomed. 

NEW PLESSEY IC now in sto cckat£4.85 

Send SAE for FREE PRICE LIST or 35p + large (A4) 18 -ip SAE for copy of our Data -Catalogue. 

Catronics Ltd. (Dept 982), Communications House, 20 Wallington Square, Wallington, 
Telephone: 01 -669 6700. Open Mon. -Fri. also Sat. a.m. Surrey SM6 BRG 
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Having examined the various types of logic element and 
some typical applications it may now be interesting to look 
at some of the more recent developments in digital 
integrated circuits and see how they might affect amateur 
projects in the future. 

Probably one of the more significant advances in the 
technology of integrated circuits in recent years has been 
the development of Large Scale Integrated (LSI) circuits 
in which there might be a thousand or more gates, or flip - 
flops, on a single silicon chip. This has been made possible 
by using larger chips, maybe 4mm square, and better 
photographic and etching techniques allowing more com- 
ponents to be packed into the chip. These complex chips 
make it possible to build a complete logic system into a 
single i.c. package. Even more complex devices, having 
tens of thousands of gates on a chip, known as Very Large 
Scale Integrated (VLSI) circuits are now being developed 
which promise to reduce complete computer systems to 
little more than a handful of i.c. chips. 

MOS Logic 

Most of the LSI logic devices currently being built use 
MOSFETs to form the logic elements. Unlike CMOS 
logic, which uses both p- and n- channel devices, the MOS 
logic in LSI chips uses either all p- channel or all n- channel 
type transistors. 

The earliest LSI chips used p- channel transistors and 
this type of logic is generally referred to as PMOS logic. 
Power supplies for PMOS devices are negative and often 
there are two or three different voltages required to 
produce the correct bias conditions. Typical devices might 
use supply lines of -5V and -12V although some circuits 
may need as much as -20V for the supply rail. Because 
the logic signals are of different amplitude and opposite 
polarity there can be problems in interfacing PMOS logic 
with normal TTL and CMOS circuits. Discrete transistor 
circuits are normally used to match the PMOS outputs to 
TTL inputs and vice -versa. 

Production of LSI circuits using n- channel transistors 
was initially more difficult than that of PMOS devices, but, 
once the fabrication problems has been overcome, these 
new NMOS devices, as they came to be called, were found 
to be better than their PMOS counterparts. 

Initially NMOS devices, like the PMOS types, used two 
or three positive power supply rails but in many of the new 
NMOS circuits the bias supplies are derived inside the chip 
so that only a single supply voltage is required. One big 
advantage of NMOS circuits is that they can easily match 
up with TTL' or CMOS logic and in many cases direct 
connection between the two types of logic is possible. 
Most NMOS logic circuits are faster in operation than 
PMOS equivalents. 

A typical NAND gate in NMOS logic would have a cir- 
cuit arranged as shown in Fig. 77(a) whilst a NOR gate 
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would be as shown in Fig. 77(b). As with CMOS the input 
impedance of PMOS or NMOS circuits is very high so 
static electricity can be a problem. Most modern LSI chips 
will have protection diodes built in to minimise the 
possibility of damage due to static. Nevertheless it is wise 
to handle all MOS LSI type devices with the same care as 
CMOS, and they should be stored with all device pins 
shorted together by aluminium foil or conductive plastic 
foam. 

Semiconductor Memories 

Among the earliest applications of LSI techniques was 
the production of semiconductor memory systems for use 
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Fig. 78: Organistion of a typical 1024 -bit (1 K) memory 

with small computers. Prior to the mid -1970s virtually all 
of the digital computer systems used ferrite cores as 
memory cells. These small ferrite ring cores were 
magnetised one way to represent a logic 1 state and the 
magnetisation polarity was reversed to represent a 0 state. 
A vast array of these tiny magnetic cores would be used to 
store the states of perhaps thousands of bits of data. Com- 
plex addressing logic had to be used to select a particular 
core in the array, to read its state or to write in new data. 
Because the windings often consisted of only one turn 
quite large current pulses were needed to magnetise the 
cores, so power supplies tended to be rather large. 

A semiconductor memory can readily be produced by 
using a flip -flop for each memory cell. Using LSI tech- 
niques it is possible to build 1 000 or more such cells on a 
single chip and with MOS logic the power requirements 
will be relatively small. 

To simplify the addressing logic the array of flip -flop 
cells in an MOS memory would be arranged as, say, 32 
rows and 32 columns, and the general arrangement of the 
chip would be as shown in Fig. 78. To select a particular 
memory cell a 32 -way decoder is used to select one row of 
flip -flops. Next a second decoder is used to select one of 
the 32 columns and hence will select one flip -flop in the 
chosen row. The input and output circuits of this selected 
flip -flop will now be routed to the, input and output pins of 
the chip. When a clock pulse (called the Write input) is ap- 
plied, the selected flip -flop will take up the state of the data 
input line thus allowing data to be written into the 
memory. Each time a flip -flop is selected, its output will be 
routed to the data output line of the memory chip allowing 
the data to be read out. 

In a typical memory device, such as the 2102, there 
might be 1024 cells arranged as a 32 x 32 array. Such a 
chip would be called a 1K memory. Note the convention 
by which the "binary thousand" (1024) is denoted by a 
capital K. Thus a 4K memory would hold 4 x 1024 
= 4096 bits, a 16K memory would hold 16 384 bits and so 
on. The address decoders would each be 32 -way devices 
and would be controlled by a pair of 5 -bit binary codes, 
giving a total of 10 pins allocated to address signals for 
the memory. Apart from the address and power supply 
there will also be data input and output and a Read /Write 
control signal to be accommodated. Some chips also have 
a Chip Enable (CE) line and provide a tri -state output 
signal. The connections for a 2102 memory are shown in 
Fig. 79. 
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Larger memory devices use capacitors as the storage 
device and the 0 or 1 state is determined by whether the 
capacitor is discharged or charged. A typical memory cell 
of this type is shown in Fig. 80. 

One problem with capacitor -type memories is that, due . 
to leakage paths on the chip, the charge on the capacitor is 
slowly leaked away and memory would be lost unless the 
cell could be topped up. In fact this process of "refreshing" 
the state of the memory cell is achieved by regularly 
reading the state of the cell and rewriting this state back 
into it. This refresh process needs to be carried out at 
about 2ms intervals and for this reason such memories are 
called dynamic memories, whereas the normal flip -flop 
types are referred to as static memories. 

In a dynamic memory the capacitors used for storage of 
data are very small and in a typical chip there may be as 
many as 16 384 cells together with the addressing logic. 
Newer types with 65 536 cells are already starting to 
appear. Static memories, with their more complex cell 
structure, tend to be less dense and may have perhaps 
4096 cells, although here too larger devices are being 
developed. 

Digital Calculators 

Until a few years ago most engineers used slide rules or 
mathematical tables to carry out their calculations. Today 
they almost invariably use an electronic calculator and 
even the housewife shopping at the local supermarket may 
be found using a pocket electronic calculator to check 
prices. 
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Prior to 1971 calculators were desk -top machines 
which were either mechanical or used a vast array of SSI 
devices. The complex logic of these machines was however 
an ideal application for the new LSI techniques. In 1971 
MOSTEK were to produce the first calculator chip which 
could add, subtract, multiply and divide numbers. The LSI 
revolution had begun. 

Early calculator chips used PMOS logic and needed a 
number of extra circuits around them to drive the displays 
and communicate with the keyboard but despite this it was 
possible to build a complete four -function calculator unit 
into a case that would fit into a coat pocket and run from a 
set of batteries. 

The basic logic scheme inside a typical calculator is 
shown in Fig. 81. At the heart of the device is the ALU 
(arithmetic and logic unit). This is a complex logic array 
which can add or subtract two numbers and perform one 
or two simple tests on the result. For convenience the 
numbers are represented in the BCD format and the ALU 
deals with them four bits (one BCD digit) at a time. For 
multiplication and division a sequence of successive addi- 
tions or subtractions is carried out in much the same way 
as if the sum were being worked out on paper. 

Apart from the ALU there are flip -flop registers which 
will hold the two numbers to be operated upon and the 
result of the operation. An 8- or 10 -digit 1.e.d. or l.c.d. 
seven -segment display is provided to present the numbers 
in visible form. To minimise the number of pins needed on 
the calculator, chip display is multiplexed with the digits 
flashing up in sequence at a sufficiently high rate to 
produce a flicker -free display. A further complex section 
of logic controls the activities of the ALU, registers, 
keyboard and display to produce the desired results. 

Suppose we are going to add two numbers. At the start 
the control logic connects the keyboard and display to the 
"A" register, and as numbers are keyed in their 4 -bit data 
patterns are shifted into this register one digit at a time. 
The display will show the contents as the number is fed in. 
When the " +" function key is pressed, a flip -flop is set to 
select the addition process whilst the keyboard and display 
are switched to the "B" register where the second number 
will be stored. When the second number has been entered 
and the "=" key is pressed, the numbers from the "A" and 
"B" registers are routed to the inputs of the ALU which 
adds them together, and the result from the ALU is fed to 
the display. Digits are switched in sequence by the control 
logic and any carry bits from one decade are added in as 
the next decade is dealt with. 

In the case of multiplication and division, a sequence of 
add or subtract operations is carried out in the ALU as the 
control logic works its way through a preset sequence of 
commands. These commands switch the operation of the 
ALU and control the transfer of numbers between it and 
the other registers. A similar complex sequence of opera- 
tions is used in some modern calculators to work out 
trigonometric and other mathematic functions. Sometimes 
additional registers will be included to allow intermediate 
results of a complex calculation to be stored temporarily. 

LSI in Television 
Another application of LSI devices which has come into 

prominence in the past year or two has been the TV game. 
In the early 1970s TV based games, such as Pong (or TV 
tennis), began to make their appearance in the amusement 
arcades. In these early games conventional logic devices 
were used, but soon GI introduced an LSI chip which 
could provide a choice of several different games such as 
tennis, hockey and squash. Recently much more 
sophisticated games such as tank battle, which would have 
needed hundreds of TTL devices, have been introduced. 
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Fig. 81: Block diagram of a digital calculator 

The games chip itself has to generate a complete video 
signal for the game display including sync pulses and in 
some cases colour signals. Sound effects, such as the ball 
striking the bat, are generated as bursts of pulses by the 
games chip. Apart from producing the display the chip 
must control the motion of bats, balls, etc., and also detect 
scoring moves and keep the score for both players. 
Further logic is needed to display the score on the screen 
and to control the selection of the various games. 

External controls for bats, tanks, etc., are normally 
potentiometers which alter the timing of delay circuits in 
the chip and hence alter the position of objects on the TV 
screen. Sometimes the speed of movement may be con- 
trolled in a similar way as in the stunt rider and racing car 
games. 

Another recent application of LSI devices in television 
has been in building decoder systems for the Ceefax and 
Oracle teletext transmissions now being broadcast by the 
BBC and ITV. 

In teletext decoders the logic must select out the data 
signals from the television picture signal and decode them. 
A particular page of text, selected by the viewer, must then 
be detected and removed from the incoming data stream. 
The selected page of text is stored as a set of binary data 
words in a memory and data from this memory is 
regularly read out and converted into video signals to 
produce a text display on the screen in place of the 
programme picture. Using conventional logic such a 
decoder system might require about a hundred TTL 
devices whereas by using LSI it is possible to reduce this 
to perhaps six to ten chips which will fit conveniently on to 
a small card mounted in the back of the television receiver. 

Universal Logic Chips 
One of the problems facing the manufacturer of LSI 

chips is to decide what to put into them. As the logic gets 
more complex the number of options also increases as 
each user will want his own favourite features. Unfor- 
tunately it costs a lot of money to design an LSI chip and 
unless it can be made in thousands or even millions it will 
not be economic to produce it. 

One solution to this problem adopted by the chip 
makers was to build a standard chip which contained a 
large array of identical gates and to tailor the devices to 
the user's requirements by interconnecting the gates as 
required during the final stages of making the device. Thus 
only the final interconnection pattern needed to be 
designed for each new application and the overall cost of a 
new device could be kept down. 

Another approach was to make the circuit on the chip 
more versatile so that it might satisfy a number of varied 
applications. The limit here is in the number of pins that 
can be used on the chip package and typically a 40 -pin 
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d.i.1. is about the biggest practical container for normal 
use. 

Intel faced this basic problem when they were making 
calculator chips for various designs of calculator unit. It 
occurred to their engineers, however, that basically all of 
the systems were the same but the control sequence used 
in each calculator was different. Since most logic systems 
can be broken down into a sequence of separate logic 
operations, a universal logic chip might now be produced 
where the set of commands to the ALU and control logic 
was fed in from an external memory. Now the basic 
calculator or logic operation chip could be standard and 
mass produced, whilst its action could be tailored to suit 
the user's needs by supplying the appropriate sequence of 
instructions from some external memory device. The basic 
idea of the microprocessor has been born and Intel's 4004 
device became the world's first microprocessor chip which 
could handle 4 -bit data words and process them in any 
way the user desired. 

Microprocessors 

Recently, microprocessors have been very much in the 
news and in some circles have taken on the aura of being a 
kind of magical device which can solve all of our 
problems. In practice, as we shall see, the microprocessor 
is nothing more than a very versatile logic element that will 
respond to a set of external commands to perform a wide 
variety of logic functions. In essence the device works in 
virtually the same way as the central processing unit of 
any digital computer system. 

Internally a microprocessor will be arranged more or 
less as shown in Fig. 82. It consists basically of some con- 
trol logic, an ALU and a set of registers which connect to 
two external data bus systems. At any time the signal 
interconnections between the internal circuits are set up by 
the control logic in response to the external commands, 
and the internal circuits can communicate with one 
another via an internal data bus system. Outside the chip 
an 8- bit -wide data bus is used to carry data to and from 
the processor chip. A second bus, usually 16 bits wide, 
carries address signals from the processor which define the 
particular external circuit that is to talk to the 8 -bit data 
bus. Usually most of the external circuits are memory 
arrays and the address bus will select the particular 
memory location where the desired data is to be found or 
sent to. 

The ALU is perhaps the heart of the processor since it 
can add or subtract numbers, carry out AND, OR, 
INVERT and EXCLUSIVE OR logic operations or act as 
a counter or shift register. This is the versatile logic ele- 
ment. The control logic decodes the command instructions 
fed in from the external memory and sets up the ap- 
propriate operation in the ALU and the interconnections 
between the registers. 

The Accumulator register is used to take data from the 
external data bus and process it via the ALU, after which 
the result is held in the Accumulator. A second register, 
called the Program Counter, keeps track of the memory 
address where the next instruction is to be found. The 
Program Counter also controls the transfer of instructions 
from the data bus into the instruction register, from 
whence they pass to the control logic for decoding and 
execution. 

An Address register is used to hold the current memory 
address for any data or instructions that are to be passed 
from the data bus into or out of the processor. Two other 
registers may also affect this address signal. One is the 
Index register which allows the processor to modify the 
memory address during program execution whilst the 

Stack Pointer register is used to hold the address of a 
special area of memory used as a scratchpad by the 
processor as it executes the program. Finally there is 
usually à Status register which provides information on the 
state of play within the processor device. This register can 
for instance indicate if the result of the last arithmetic 
operation was zero or negative. 

Microcomputers 

A microprocessor chip by itself is totally useless, apart 
from its value as an objet d'art or collectors item. To 
produce a working system it needs the addition of some 
memory to hold program and data information and also 
there must be input- output circuits to allow the device to 
talk to the outside world. A typical microcomputer system 
might be as shown in Fig. 83. 

To make the system work, a set of program instructions 
must be written into the memory system and the program 
counter register is then loaded with the address of the first 
instruction of the sequence. Each instruction may consist 
of from one to three 8 -bit data words. The first word is 
always an Operation code which will tell the processor 
what to do. The second and third words convey the 
address in the memory where any data needed is to be 
found or stored. As each of the instructions is executed the 
Program counter register is updated automatically so that 
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it now contains the address in memory where the next in- 
struction to be executed is to be found. 

Programming 
Perhaps the most important part in designing a system 

using microprocessors is the process or writing the 
program of instructions, or software as it is called in com- 
puting circles. 

Actual instruction codes stored in the memory are just 
8 -bit binary numbers which represent instruction codes 
and addresses. Programming in this machine code is dif- 
ficult and definitely not recommended. To overcome this 
problem a new language called Assembler code is nor- 
mally used for writing the programs for a microprocessor. 
Here each operation code is given a mnemonic name such 
as ADD, SUB or LDA (Load the Accumulator) and the 
memory addresses can be given names, such as TEMP, 
SPEED or SUM. 

Suppose we want to add two numbers together. The set 
of instructions might be; 

LDA NO1 (Load NO1 into accumulator) 
ADD NO2 (ADD NO2 to accumulator) 
STA SUM (Store the result in SUM) 

When the complete program has been written in this 
mnemonic language it must next be translated into the 8- 
bit binary words of the machine code before it can be 
loaded into the microcomputer's memory system for 
execution. The translation is carried out by a complex 
program called an Assembler. This translation process 
may be carried out on a similar microcomputer system or 
on a full -size digital computer system. Once the machine 
code data has been generated it may be put on to a 
cassette tape or written into a Read Only Memory. In the 
small microcomputer system the program is either loaded 
from cassette tape into a normal read /write memory or 
read directly from the programmed ROM in order to 
make the microprocessor carry out its required operations. 

Where the microprocessor is being used as a calculator 
or computer it is convenient to use a higher level language 
than the Assembly code. Typical of these are the FOR- 
TRAN and BASIC languages used on larger digital com- 
puters. In this case our simple addition program is reduced 
to the statement: 

C =A +B 
where A and B are the two numbers and C is the answer. 
These high level languages also need to be translated. In 
the case of BASIC this is done by using an interpreter -type 
program to translate each instruction as it is executed, but 
FORTRAN is translated to machine code in much the 
same way as the Assembly code. 
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Where do we go from Here? 

In this series the basic principles of logic have been dis- 
cussed and some of the applications of these devices to 
amateur electronic projects have been touched upon. It is 
to be hoped that the reader will now be in a position to un- 
derstand how a logic system works and perhaps to follow 
the descriptions of logic operation in books and articles, 
though it must be admitted that some books on logic tend 
to be a bit obscure. 

How will microprocessors and LSI affect our projects? 
It is certain that microprocessors are here to stay and that 
they will feature in the more advanced amateur projects 
such as RTTY systems, Morse decoders, control systems 
and various types of electronic games. 

LSI devices are already making themselves felt in the 
field of amateur electronics. It is now possible to buy a 
single LSI chip which, with a suitable display, makes a 
very nice digital voltmeter. The counter and control logic 
for a digital frequency meter can now be reduced to a 
handful of LSI chips whilst text displays can readily be 
produced on the domestic TV screen using a few LSI 
devices. 

Small logic circuits and discrete transistors will not 
disappear however, and still have their uses in the simpler 
applications. It's foolish to use a microprocessor when a 
few simple gates will do the job, unless of course the 
microprocessor is already in the system somewhere. It's 
always a good idea to look at the simple approach first 
before a microprocessor or LSI chip is considered. The 
problems are all out there waiting to be solved so why not 
see if you can put those logic chips in the junk box to some 
good use? 

SPECIAL PRODUCT REPORT -DM235 
continued from page 32 

The readout is a full 31 digit I.e.d. display with 8mm high 
red digits reading up to ±1999. The digits are bright and 
well formed giving a good angle of view. 

The instrument is well built with most of the components 
on one main printed circuit board. The two halves of the 
plastics case are held together by several screws. The dis- 
play board is mounted onto the main board. 

For use in the lab it would make sense to use the a.c. 
mains adaptor which is built into a 13A plug. This small unit 
was a shade tight fitting into a standard mains socket but 
otherwise was satisfactory, and should repay its cost by 
saving on dry batteries. Rechargeable batteries are also 
available and can be recharged from the mains adaptor 
while the instrument is being used. 

The advantages of a d.m.m. over the conventional 
analogue type is the unambiguous readings given by the 
digitial display. Even with a mirror scale such as provided by 
the Avo 8 type of instrument it is difficult to obtain an ac- 
curate reading and almost impossible if you cannot stand 
right over the scale. The d.m.m. eliminates any parallax error 
as well as any misreading of ranges or scales. Against this, 
however, is the comparatively slow scanning rate of the 
DM235. It can be a little disconcerting for the newcomer to 
digital meters to have to wait for three or four changes of the 
display before the true reading is shown. With an analogue 
meter the reading is instantaneous. Also, if you are used to 
using your conventional meter to indicate maximum or 
minimum voltages, such as when tuning a circuit, then the 
digital readout will be no real substitute, as it is difficult to 
interpret trends: 

However, taken all round the DM235 represents good 
value for the enthusiast and should prove to be a useful addi- 
tion to his workshop test equipment. 

Dick Ganderton 
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MAIL ORDER DEPT. 

CRESCENT RADIO LTD 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON N22 4SJ. 01 -888 3206 
_ -- LOUDSPEAKERS + 

2'," (57mm) 8 ohm 

"FLIP" 
PUSHBUTTON HEADS OR TAILS 

Completd kit and full instructions supplied. 
A pocket game, easy to build and great to play_ 

KIT PRICE _ 85.25 + 8% VAT. Post Tree. 

75 OHM 
2'-, "(57mm)LOUDSPEAKER BARGAIN 

This ever popular many project loudspeaker. 
Only while stocks last. 65p + 12, %VAT. 

REAR SHELF CAR SPEAKERS 
5W 8 ohm good quality car stereo 
loudspeakers. 
Still only £3.75 + 121% per pair. 

HEAVY DUTY XOVER 
2 WAY 8OHM 

A 2 way 8 ohm FI /D Xover suitable 
for LIS systems up to 100 watt. 
Fitted with screw terminals for 
input and a three position 'HF 
LEVEL' switch which selects either 
Flat, -3dB or -6dB. 

ONLY E3.00 I- 8% VAT 

A CRESCENT 'SUPERBUY' 
Goodmans 5" 8 ohm long throw 
li /D loudspeaker. 
Mounting plate is integral with L/S 
chassis and has fixing holes with 
centres spaced at 5 }" (diagonally). 

ONLY £5.00 - 12+% VAT 

12 +% VAT 

90p 
5" 8 ohm Ceramic fí50 
8" "ELAC" 8 ohm 15W dual 

cone 15.00 
8" "GOODMANS" 'Audiom 

SPA" 8 ohm 15W £4.95 
7 "x4 "8 ohm 4W £200 

EFFECTS PROJECTOR "150" 
Ideal for disco work, this versatile 
low price machine, is of a sturdy 
metal construction. Comes Com- 
plete with bulb (150 watt) and 6" 
Liquid Wheel. 
A most for parties, the ideal 
machine to set the mood for your 
music. 
ONLY £37.50 + 8% VAT 

LOUDSPEAKERS -= 8% VAT 
12" " McKENZIE" 8 ohm 75W 

Bass E23.62 
12" "McKENZIE" 8 ohm 75W dual 

cone £23.62 
12" " McKENZIE" 8 ohm 75W 
general purpose £18.75 
12" "GOODMANS" 'Audiom 12" 
8 ohm 50W £2373 
12" "FANE" POP 33T 16 ohm 33W 

£12.92 
12" "FANE" POP 50/2 16 ohm 50W 

£1570 

P & P. Orders up to £5, add 30p. Orders 
15-110, add SOp. All orders over £10 
post free! Please add V.A.T. as shown. 
S.A.E. with all enquiries please. 

Personal callers welcome at: 21 Green Lanes, Palmers Green 
Also 13 South Mall, Edmonton Green, Edmonton. 

N 13. 

MIGHTY MIDGETS 

SÖLDÉRÏÑG 
IRONS AND 
ACCESSORIES 
18 WATT IRON inc. No.20 BIT 

RETAIL PRICE 
each jnc.v.a.t. 

£3 78 

POSTAGE 
extra. 
22p 

SPARE BITS 44p - 
STANDS £3.25 65p 
SOLDER : SAVBIT 20' 52p 9p 

" 10' 26p 4p 
LOWMELT 10' 65p 9p 

I.C. DESOLDERING BIT 88p 9p 

BIT SIZES: No.19 (1.5mm) 
No. 21 (4.5 mm) 

No. 20 (3 mm) 
No. 22 (6 mm) 

From your Local Dealer or Direct from Manufacturers 

SAR. BREWSTER LTó 

86 -88 Union St -Plymouth PL1 3HG 
Tel 65011 TRADE ENQUIRIES WELCOME 
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A great Antenna 
and no mistake! 
And even if there are mistakes- inadvertently and 
without any intent to confuse -our JOYSTICK VFA 
remains good value for money -giving continuous 
coverage 0.5 -30 MHz in a space saving package (only 
7' 6" long) installed anywhere, instantly ready for use. 

We do, however, have to apologise for errors in published 
prices in PW for December -the correct prices appear in 
this issue. 

In use by Amateur Transmitting and SWL Stations world- 
wide and in government communication. 

JOYSTICK ANTENNAS 

SYSTEM "A" £41.00 
200 w. p.e.p. OR for the SWL 

SYSTEM "J" £47.95 
500 w. p.e.p. (improved 'Q' on receive) 

"PACKAGE DEALS 
I, 

COMPLETE RADIO STATIONS FOR ANY LOCATION 

All packages include the JOYSTICK VEA (System "A ") 8ft feeder, all 
necessary cables, matching communication headphones. Delivery 
Securicor our risk. ASSEMBLED IN SECONDS. You SAVE £14.15 on 
each PACKAGE DEAL! 

PACKAGE No. 1 

Features R.300 Rx. 

PACKAGE No. 2 
Features FRG7 Rx. 

PACKAGE No. 3 
Features SRX30 Rx. 

PACKAGE No.4 
Our "Rolls " -Rx. FRG7000 

RECEIVERS ONLY 
R.300 £184.50 
SRX30 £174.95 

£22200 
£237.45 
£212.45 
£402.00 

FRG7 
FRG7000 

£199.95 
£364.50 

Ail prices are correct at time of going to press 
and include VAT at 121% and carriage. 

G3CED 

Just telephone 
your card number 

Phone 0843 62535 (ext. 5) 
(or 62839 after 
office hours) 

or write for details, send 9p stamp 

lOP/4 TR/G 
L LEflIIÖN/Ci 

G3VFA 

5, Partridge House, Prospect Road, Broadstairs, 
CTIO -ILD. (Callers by appointment). 
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PRODIJ(i'I()N 
I.I \T1:S alan martin 

High power batteries 
A new heavy -duty battery has been ad- 
ded to the range of transistor and high - 
power types from the Vidor division of 
Crompton Parkinson Ltd., a Hawker 
Siddeley company. 

The new Vidor battery, which is 
known as the VT3C, is identical in size 
to the "small" transistor type currently 
available. It has been designed for use 
in portable electronic and electrical 
equipment and is particularly suitable 
for heavy -duty applications where 
sustained high power is required. 

Typical applications for the VT3C 
include calculators, TV games, toys, 
remote TV programme selectors and 
small battery -powered domestic appli- 
ances. 

The new VT3C complements the 
recently introduced HP7C calculator 
battery. Crompton Parkinson Ltd., 
50/52 Marefair, Northampton NN 1 

1NY. Tel: (0604) 30201. 

Alarm watch 
If you feel like treating yourself to a 

really nice present, the Casio Alarm 
watch (25CS -14B) should fit the bill. 

Presented with a superb stainless 
steel case and strap, the watch dis- 
plays in the normal time mode -hours, 
minutes, seconds, a.m. /p.m. and day,- 
with a claimed accuracy of +10 
seconds per month. 

The calender mode displays day, 
date, month, year and is pre- 
programmed until the year 2009. 

Also the watch features an alarm 
facility with a rather piercing voice. 

Powered by one silver oxide battery 
(type UCC393) with an operating life of 
approx. 15 months, calculated on the 
basis of 5 pushes of the light button 
per day for 1 second duration each, 
and the alarm running for 60 seconds. 

The recommended retail price is 
£74.95, but Tempus offer the watch at 
a discounted price of £59.95 which in- 
cludes VAT. Tempus, Dept. PW, 19/21 
Fitzroy Street, Cambridge C81 1 EH. 
Tel: 0223 312866. 

Every month is the 
right frequency 
When you're building a major project from,a PW design, 
you want to be sure of getting every issue in sequence ! 

Use this order form for a year's supply to be posted to 
you. 
ANNUAL SUBSCRIPTION RATES (including postage 
and packing) U.K. £10.60.Overseas £10.60. 

r practical 

WIRELESSSUBSCRIPTION ORDER FORM 

Please send me Practical Wireless each month for one year. I enclose 
a Sterling cheque /international money order for (amount). 

PLEASE USE BLOCK LETTERS 

NAME Mr /Mrs /Miss 

ADDRESS 

POSTCODE 

Make your crossed cheque /MO payable to IPC Magazines Ltd., and 
post to : Practical Wireless, Room 2613, King's Reach Tower, Stamford 
Street, London SE1 9LS. 
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Dorchester PAINT 3 :. 

ALL -BAND TUNER W.S.EL 

This part deals with the extensions and accessories that 
you may wish to consider in connection with the 
"Dorchester" tunerboard, some of which are likely to be 
methods of housing, powering and tuning the receiver, in a 

manner which will not disgrace your sitting room. 
The case housing the Author's unit was modified from 

parts used for a commercial design which is no longer 
produced. In this way, a professional standard of presenta- 
tion, with a neatly sculptured front panel and proven 
mechanics were available instead of the usual combination 
of folded aluminium and Dymo tape. 

The basic mechanical layout of the prototype is given in 
Fig. 11: subsequent versions had the chassis deepened 
slightly to accommodate the tuner with a little more ease. 
An extension shaft is required which is fitted to the tuning 
capacitor spindle and held rigid by means of a bush moun- 
ted on a bracket. 

The tested tuner board -remember not to expect a 

completely un -tried unit to work first time, no matter how 
carefully you may have constructed it -is fitted to the 
base plate by means of pillars mounted in the bottom of 
the chassis. The Author prefers spacers which are 

Antenna rod tube 

IAD254 

Mains transformer 

Drive drum 

Drive extension spindle 
type MTC- 1 /85cm. 

Flywheel (optional) 
type MTC -Z 

Fig. 11: Mechanical layout of the tuner 

designed for use with self -tapping screws so that the pillars 
are fixed down independently of the tuner board. The ap- 
proach whereby the bolt is simultaneously passed through 
a pillar and fixed through the p.c.b. is usually frustrating 
and tedious to perform. 

Tuner Power Supply 

This unit (Fig. 12) is simply a mains transformer, 
followed by a rectifier and three -terminal voltage regulator 
from the 7812 series, or the SOS TDA1412. Radio fre- 
quency interference from this type of regulator needs to be 
suppressed with additional filtering circuitry, so note the 
extra decoupling. 

The current -handling capacity of the power supply 
needs to be about 150mA -but in the prototype, a degree 
of headroom has been left, so that the illumination of the 
meter and tuning scale may be included. Before you con- 
sider attaching any sort of audio power amplification to 
the tuner supply, make absolutely certain that there is 

sufficient reserve to prevent the voltage from falling below 
the minimum at which regulation takes place. 

Where a steel chassis is used, it is desirable to mount the 
ferrite rod antenna on the back panel (outside) or the 
efficiency will be greatly impaired. There are various 
methods employed in commercial designs, the most 
elegant of which is to mount the rod in a non- ferrous tube 
on some form of infinitely- adjustable pivot so that the 
angle may be adjusted to the user's requirements. A long 
wire antenna coupled to the rod tends to reduce directional 
effects and can be the conveyor of problems arising from 
one of the many thousands of sources of r.f.i. This design 
makes a simple approach, using proprietary parts and 
tubing -since it seems the more intricate mechanical 
arrangements are exclusively customised to individual 
manufacturers' specifications. 
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Illuminated Meter 
Pointer Illumination 

Fig. 12: Power supply arrangements 

In stretching the wiring feeding the ferrite rod, the 
possibility of extraneous pickup on the coupling leads has 
been greatly increased, so this wiring must be tightly 
wound and kept to an absolute minimum. It is not feasible 
to use fully screened connections of this length, since their 
additional capacitance would restrict the necessary 
bandwidth. 

Remember to secure the coils on the rod when you have 
adjusted them. This should be carried out whilst the rod 
is in place at the rear of the chassis, since the presence 
of adjacent metal will tend to modify the aerial tuning 
characteristics somewhat. 

A view of the completed unit prior to the outer case 
being fitted 
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Coverage and Sensitivity 
In the Author's prototype, SW3 was restricted to a 

maximum of approximately 22MHz. In this way, the main 
broadcast bands are given a bit more spread on the dial. 
No modification of the circuit is necessary, since the ad- 
justment is simply carried out using the trimming adjust- 
ments of capacitors and tuning slugs. 

A preselector is frequently suggested for use in conjunc- 
tion with receivers that are to be fed with nondescript 
antenna arrangements and have broad coverage -and 
before considering a suitable design here, it is very impor- 
tant to bear in mind that gain and h.f. receivers are not 
necessarily the best of companions. Certainly everyone 
likes to think their set can resolve s.s.b. below 11.1V, but 
then, there isn't much point if the set overloads when 
another station a few kilohertz away flattens the whole 
thing with a ImV input! 

The basic tuner has excellent sensitivity for a unit of 
this type -a broadcast transmission receiver, first and 
foremost. An antenna of some twenty feet in length proved 
to be more than adequate, so before getting carried away 
with antennae it must be borne in mind that some selec- 
tivity in the tuner is called for, to limit cross -modulation of 
the mixer by strong adjacent channels. 

The average casual listener usually has a length of wire 
for an antenna, and as far as receiving is concerned, this 
can be turned into a beautifully affective and versatile 
arrangement with a simple pi- network tuner. Various 
designs have been featured over the years (Fig. 13 shows 
two examples) and so we will not go into too much detail 
here. By switching coil taps at various positions along an 
inductor, almost any piece of wire can be tuned to 
resonance at h.f. Wires that are much shorter than a 
wavelength tend to exhibit a high impedance -and the pi- 
network is one of the best ways of matching. 

Wire antenna 

50t 2cm. dia.18s.w.g. tapped 
at 10t points air core. 

To tuner board To tuner board 

10nF 

MVAM 
115 

400pF 

Mechanically tuned Varicap tuned I AD256) 

Fig. 13: Typical pi- network aerial tuning arrangements 
with (left) ganged variable capacitor and (right) 

varicap diodes 

If you still want more gain with your tuner, then the cir- 
cuit of Fig. 14 is suitable, but remember that the gain con- 
trol is not merely an adornment, but a necessity -since 
the preselector may be used as a tuned attenuator when 
things get out of hand simply by backing -off the gain 
control. 

If you are a keen s.w.l. then a digital frequency- readout 
is a virtual must these days. The recently -published PW 
design will readily suit this receiver. Take the oscillator 
from pin 20 of the i.c. -or by f.e.t. buffering from the 
oscillator section of the tuning capacitor. 
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MOSFET 
40822 10nF 

'--sTo tuner board 

IA0257J 

Fig. 14: R.F. pre -amplifier 

1k 
Gain 

Audio 
Some readers may wish to include audio amplification 

within the tuner -and the many i.c.s that exist to fulfil this 
requirement scarcely need additional comment here. 
However, there is one point to watch, and that is the 
almost universal tendency of such amplifiers to exhibit h.f. 
oscillation at their output. Remember to decouple 

, 
the 

power supply carefully -and feed the loudspeaker/ 
headphones using screened audio cable, taking care to 
follow manufacturers' recommendations concerning Zobel 
networks, ferrite bead suppressors, etc. The high gain of 
the tuner makes it susceptible even to quite low levels of 
spurious radiation that most applications could quite 
easily ignore. 

The question of using the tuner in a portable configura- 
tion was briefly discussed in the first part of this article. 
The main i.c. consumes a fair amount of current for this 
application -especially in the a.m., mode; but in f.m. the 
consumption reaches around 23mA, with another 12mA 
for the tunerhead. This is not necessarily unreasonable 
by modern standards, and indeed, many of the larger 
portables have a much higher consumption. 

Thus the unit makes the basis of a very fine portable. 
The really superfluous part of the circuit would then be the 
stereo decoder, for however desirable the idea of a stereo 
portable may seem, it is usually a wasteful extravagance. 
In units incorporating mains /external 12V options, the 
decoder arrangement should be locked out when the inter- 
nal batteries are used. All scale lighting functions should 
be wired so that they only illuminate on the operation of 
biased switch or pushbutton. 

VO253) 

Rotating d.f. 
antenna 

Sense antenna 
about 3ft telescopic 

Close to 
sense 

33k 
r.f. tuned 
circuit 

Toko 
CAN 1350 
l.w. r.f.coil 

To 
i.c. 

40 turns clockwise 
40 turns anticlockwise 
on 7" ferrite rod {FllorF14 material- preferably fluted) 

Sense antenna 

ó A Tune 
for null 

Signal null indicating 
transmission from 
either Aor B 

Fig. 15: Typical arrangements when direction- finding 
facilities are to be incorporated 
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A rear view of the Dorchester showing the ferrite rod 
aerial and other connections 

The question of direction -finding has recently been 
raised, and since the nautical and aero transmissions are 
located in the only section omitted from the standard 
broadcast range of 175kHz to 30MHz (250- 400kHz 
approx.) one of the s.w. bands has to be sacrificed if the 
facility is to be accommodated. This will probably be SW3 
and oscillator coil is changed for a 63211H DF band type. 
The antenna coil is also changed, and a second ferrite rod 
antenna for the DF band fitted -or, as an alternative, the 
"loopstick" arrangement used to permit sensing of the rod 
position relative to the transmission (Fig. 15). 

The tuned circuit for DF is then the l.w. r.f. coil, with 
the DF rod coupled to the tap. 

Work on DF applications is far from finalised as yet, 
but if sufficient reader -interest is apparent, then further 
developments will be published at a later date. 

ELECTRONICS -an elementary introduction for 
beginners 
by L. W. Owers 
Published by Talbot House Press 
Freeland, Oxford OX7 2AP 
119 pages. 209 x 149mm. Price £2.95 
This book sets out to give a broad introduction to the subject 
of electronics, providing a background for more advanced 
study. This is achieved well, starting with the discovery of 
electric charge and ending with semiconductors. 
Moving away from electrostatics into the realm of moving 
charges and conduction we meet resistors, capacitors and 
inductors, progressing through valves and the cathode ray 
tube into semiconductors and the doping of semiconductor 
materials to form transistors-and integrated circuits. 
The whole book is well illustrated with some excellent 
diagrams which are available as 35mm slides for teaching 
purposes. 

KA 
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by Eric Do wdes well G4A R 

The business of listening on the amateur bands ought to be 
more than just a matter of entering long lists of stations in 
the log. After some months it will become apparent that 
there is a definite pattern to the times at which stations in 
different parts of the world appear on the various bands. 

I have mentioned this before as a means of under- 
standing the mechanics of the propagation of radio signals 
in connection with the 11 -year sunspot cycle. However 
there is another aspect which should not be overlooked. 
Since none of us have unlimited time to spare listening or 
working on the air, it is essential that the time we do have 
available is well- spent. 

The newly -licensed amateur whether a G4 or a G8 is 
going to waste an awful lot of time if the optimum band or 
mode is not chosen as a result of experience gained as a 
Iistener. The tyro may call CQ for hours without a reply 
on a dead band or use the wrong mode for a particular 
part of a band. 

On the h.f. bands a note should be kept of prefixes and 
when they are heard, at what time and which band, to 
build up a picture over a year or so. If a band is found to 
be dead then note it and check all bands if possible, 
whenever sitting down to listen. 

For the listener who is able to copy c.w., check the c.w. 
end of each band as it is strange how often there is activity 
there when the s.s.b. part is comparatively dead. In contest 
work the listener and the transmitting amateur can per- 
form much more efficiently by choosing the right band to 
work on at any given time. In days gone by I would 
always watch the bands for a couple of weeks before a big 
international contest just to get the feel of them, noting 
when the more elusive countries and prefixes were coming 
in well, band by band. 

Then an operating schedule was compiled of bands 
against time for 24 hours thus giving two "windows" for 
working a particular DX station in a 48 hour contest, all 
aimed at reducing unnecessary operating to a minimum. 
This resulted on one occasion in being able to work 99 
countries on c.w. in a weekend contest using all bands 
from 3.5 to 28MHz. 
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It will be noted that occasionally signals from the west 
coast of the US and from VK are audible in the early 
morning and late afternoon due to short and long path 
propagation, thus doubling the possible openings for work- 
ing or copying stations in these areas. 

On the Bands 
In spite of our most welcome Indian summer the change 

to winter conditions has gone on apace on the h.f. bands, 
exemplified by reports from readers such as Ian Marquis 
A9140 of Leigh -on -Sea, Essex, who copied CT2, EA6, 
EA8, JA, VP2 and 9K2 on 80m s.s.b. Ian's FRG -7 and 
long wire also found the extremely rare Willis Island in the 
form of VK9ZM on 20m, in the DX Net on 14 265kHz. 
15m revealed another new country in KV4KV /D on 
Deception Island, plus WODX /D on c.w. on 10m, part of' 
the same set -up there. 

Richard Smith in Porthcawl, S. Wales, has forsaken his 
old and trusty t.r.f. set for a KW77 and is particularly glad 
to find it incorporates a crystal calibrator. He plans to put 
a 2m converter in front to get the feel of the v.h.f. world 
before he takes his RAE in the not too distant future. 
Richard found a 5Y3 and 7X2 on 80m so let's hope this is 
a sign of more good stuff to come from that direction. 
African activity has always been low on the l.f. bands due 
to the high level of static experienced there. It's something 
that has to be experienced to be believed! 

SSTV has captured the imagination of Simon Robinson 
in Stocksfield, Northumberland, and now G8POO. Using 
an MK Electronics monitor he has seen DL, OZ, I, EA 
and OK stations, using a loin diagonal c.r.t. The only call 
of interest on 10m s.s.b. was JW7FD on Bear Island. 

Rod Hunt (Darlington) sticks with his t.r.f. rig and to 
date has logged over 80 countries on it, mainly on 21 and 
28MHz. The latter band has come up with DX such as 
JW7, ZP5, with 21 producing EAO, HPO, ZB2DV 
(G4EMR on holiday!), ZL1, 3D6 and 9J2. Rod has star- 
ted his own RAE course and is not neglecting to get some 
practice in on the key, while a G3 "on the other side of the 
hill" is giving advice and assistance. 

Loft aerials for Bob Bell in Blyth, Northumberland, 
means sloping tubular ones with coils to load to a par- 
ticular band but due to the awkwardness of the set -up it's 
all likely to finish up in the garden very soon! Bob found 
PYOEG on 20m s.s.b. and an early morning session 
provided VK7, not heard too often, ZL4 and VK5. 

Not a very exciting month for Bill Rendell of Truro but 
KG4KG in Guantanamo Bay is a rare bird on 20m s.s.b., 
with KC6GF a good find. Bill also intends dumping his 
attic aerials and getting something up outside. Allan 
Stevens is still plugging on with his PW direct conversion 
set plus PR40 preselector and has notched up 81 countries 
so far including excellent find VR6TC on Pitcairn, a real 
rarity. 
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In Oswestry, Salop, 14- year -old David Wyatt has 
moved to the amateur bands with his home -brew 4- 
transistor superhet plus audio amp and b.f.o. Prefixes like 
HH and HP and another KG4 aren't bad on 20m but an 
AR88 is in the pipeline. John and Steven Goodier have 
been struggling over the rig trying to decide on BC or 
amateur bands and I'm glad to report that the latter has 
won the day! Reports to follow regularly now, I gather. 
They've been looking for LU3ZY on South Sandwich but 
no -one seems to have heard them yet. J and S have an 
FRG -7 and 30ft wire so it can't be the rig. 

With the Clubs 
Barking Radio & Electronics Society is on a recruit- 

ment drive and meets, wait for it, FOUR nights a week, 
Monday to Thursday. Morse classes Tuesdays and main 
club night Thursdays, all at 1930. Stations G3XBF and 
G8GPK are active on h.f. and v.h.f. but club activity tends 
to favour v.h.f. at the moment, hopefully to be redressed 
very soon! So pop along to the Westbury Recreation 
Centre, Westbury School, Ripple Road, Barking, Essex 
some time or contact Sec Nick Dowsett G8PUY, 44 St 
Ann's, Barking, Essex. 

Every Tuesday sees the Bury RS hard at work at 
Mosses Centre, Cecil Street at 1930 onwards with RAE 
classes at nearby College of FE. 9 Jan has G2BTO on 
TVI and the Amateur, with G4CLF holding forth on the 
SL600 series of i.c.s on 13 Feb. The subject on 13 March 
is v.h.f. linear amps with G8NOF covering Orbiting 
Satellites on 10, April so there's plenty to look forward to 
at Bury RS. Write to Eric Thirkell G4FQE, 59 Oulder Hill 
Drive, Rochdale. 

It's all go, down with the Wessex AR Group with a 
proposal to revert to the old title of the Bournemouth 
ARS, similar to the society that was first formed there in 
1922. As an outsider I heartily approve! Don't like 
changes that cause a group to lose its identity! Meetings 
are held at the Dolphin Hotel, Holdenhurst Road, Bour- 
nemouth at 1930 hours. Friday 19 Jan sees G2YH talking 
and demonstrating miniature v.h.f. transmitting devices 
while, 2 February is devoted to "Planning and Preparation 
for HF and VHF Contests ". Note new QTH of Sec /Editor 
Geoff Cole G4EMN 3A Cavendish Road, Bournemouth 
or ring 20027. 

Log Extracts 
R. Bell:-20m PYOEG 20m VK7AZ 15m JR3IIR 
S. & J. Goodier:-20m CEOAE HKOQA (San Andres) 

KG6SW KJ6BZ VK2AGT (L. Howe Is) VK9ZM (Willis 
Is) VK9ZR (Mellish Reef) VP2EEK VP2GVI VP5BD 
VR6TC ZK1CV 

D. Wyatt:-80m VO1FG 20m CT2CB HH2SD 
HPIXDN KG4EP 

A. Stevens: 20m JW7FD (Svalbard) VE8RCS 
VK7AZ VR6TC WA4YUG/VQ9 (Diego Garcia) 

W. Rendell:-20m. CT2BQ HRIJAG KC6GF 
KG4KG VK7AE VP2AW 15m C5ABK HV3SJ KZ5BA 
ZB2DV 10m CT2SH HK4DF 

I. Marquis:-80m CT2QN EA8CR JA6BSM VP2SD 
9K2IX 20m PJ8CO VK9ZM VP2VER 15m EA9EO 
JW7FD KV4KV/D (Deception Is) TA1DF 10m EP2SL 
FGOEID/FS VS6FE WODX/D (Deception Is) YJ8KM 

R. Smith:-80m 5Y3GT 7X2DG 40m EA8CR 20m 
CT3AC S79MC VP8PF 15m AP2KS 10m EL2AG 

S. Robinson:-SSTV 20m DL6HP OZ2ARD I2II 
EA2JO OL7VI 10m JW7FD 

R. Hunt:-15m EAONS HPOED ZB2DV 3D6BP 10m 
JW7FD ZP5AO 9K2DR 

All s.s.b. unless indicated otherwise. 
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MEDIUM WAVE DX 

by Charles Molloy G8BUS 

This is the time of year to listen to North America on the 
medium waves. Although reception is possible at any time 
of year it is in the winter when the nights are long that one 
can pick up a few local broadcasts from across the Atlan- 
tic before going to bed. Listen between 2300 and midnight, 
as European interference begins to subside for CKVO in 
Clarenville, Newfoundland on 710kHz, CJYQ in St 
John's, Newfoundland on 930, WINS in New York City 
on 1010 and WNEW also in New York on 1130. These 
are but a few of the many North Americans that can be 
picked up in the UK when conditions are favourable but 
be careful. All transatlantic signals are subject to slow 
fading and it is very easy to pass over quite a strong signal 
that is temporarily in the minimum of a fading cycle. So 
tune carefully and slowly. The path is not always open and 
fadeouts do occur at times so if you are unsuccessful at 
first then try again a few nights later. 

North American Medium Wave Stations 
There should be no problem identifying North 

American DX, for nearly all broadcasts are in English and 
all, without exception, are issued with callsigns which the 
stations are obliged to use when they identify themselves. 
In the United States the callsigns are either of four or three 
letters which begin with a W or a K. For example, WINS 
is the call of the station on 1010kHz located in New York 
while KDKA on 1020 is in Pittsburg. Similarly in Canada 
where the prefix is C, or V in the case of a few outlets in 
Newfoundland. 

The station separation in North America is 10kHz in- 
stead of the 9kHz we have in Europe and each channel is 
also a multiple of 10kHz which means that the band is 
divided up into 107 " channels" starting at 540kHz and 
ending at 1600kHz. It is a lot easier to use kHz instead of 
metres when dealing with North Americans and receivers 
in that part of the world are often marked from 54 to 160, 
i.e., with channels 54 to 160. 

North Americans are usually good verifiers, that is of 
course if you send them an accurate reception report. The 
time to gather material for the report is just before the 
hour and the half hour when commercials (jingles), 

Reports on the various bands are welcome and should 
be sent direct, by the 15th of the month, to: 
AMATEUR BANDS Eric Dowdeswell G4AR, Silver 
Firs, Leatherhead Road, Ashtead, Surrey KT21 2TW. 
Logs by bands, each in alphabetical order. 
MEDIUM and SW BANDS Charles Molloy G8BUS, 
132 Segars Lane, Southport PR8 3JG. Reports for 
both bands must be kept separate. 
VHF BANDS Ron Ham 8RS15744, Faraday, 
Greyfriars, Storrington, Sussex RH2O 4HE. 
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weather reports, news items and station identification 
takes place. The reports themselves should be sent to the 
chief engineer of the station and the address should include 
the call letters of the station and the town or city men- 
tioned in the announcement. For example, The Chief 
Engineer, WNEW Radio, New York City, NY, USA will 
certainly find the station on 1130kHz. 

Loops and Aerials 

Although the standard 40ín box loop has a single turn 
for the coupling winding it is worth experimenting a bit to 
find out what suits your particular receiver best. This point 
is highlighted by Harold Emblem (Mirfield) who tried the 
effect of using two turns instead of one with a Layfayette 
HA63 receiver a few years ago. The two turns gave much 
better results with this receiver. Harold thinks it is 
worthwhile trying a second turn to see if there is any 
significant improvement and also the adjustment of the 
position of the two turns is worthwhile. 

Shortwave DXer J. F. Porter of Belfast would like to 
listen to some medium wave DX and he wonders if a 
ferrite rod aerial could be used as a substitute for a loop. 
The pick -up of a ferrite rod aerial is really too small for 
serious DXing. I have played about with ferrite rods (see 
July 1978 PW) and they can be useful for semi -DX but 
this is really the field for someone who likes experimenting 
rather than hearing DX. There is nothing wrong with an 
FRG -7 plus Joystick or 100ft long wire for m.w. DXing 
and if you want a substitute for a full size loop then try 
Bob Bell's half size loop (Nov. 1978 PW). 

Beacons 

Although the medium waves are supposed to be used 
exclusively for broadcasting there are a small number of 
navigation beacons that operate inside the band at the low 
frequency end. In answer to E. C. Adams, this is probably 
what you are hearing around 460 metres. Navigation 
beacons have callsigns which are repeated in Morse and 
the majority of them operate on the long waves on fre- 
quencies between the long and medium wave broadcasting 
bands. The third harmonics of some of these beacons 
occasionally appear on the medium waves to cause QRM 
with broadcasting stations and to mystify the DXer. 
Sometimes these harmonics can travel a considerable dis- 
tance, much farther than the fundamental. For a number 
of years, using several different receivers, I have picked up 
the call SW ( --) on approx 930kHz while listening to 
CJON (now CJYQ). There is an SW on 310kHz situated 
at the Cabo de Santa Marta Grande lighthouse on the 
north -west coast of Brazil which transmits with a power of 
05kW (fundamental) and it is interesting to speculate 
whether it really is the tiny third harmonic of this beacon 
that we hear as QRM on CJYQ. 

Readers' Letters 

A number of interesting loggings of stations in the 
USSR come from Bob Bell in Blyth who uses an FRG -7 
receiver and a mini (half- sized) loop. These are Kharkov 
on 836 (837), Stavropol 881, Arkhangelsk 908, Tallin 
1034 (1035), Yoshkar Ola 1061 (1062), Baku on 1295 
and an unidentified station on 1525. The frequencies are 
pre- Geneva Plan and those in brackets are the new ones 
where known. The station on 1525kHz may in fact be in 
China even though the language was Russian and there is 
often jamming to be heard on this unauthorised channel. 
Bob is willing to supply information and to advise anyone 
who is genuinely interested in his half-size loop. Letters 
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should go direct to Bob at 5 Byron Avenue, Blyth, 
Northumberland NE24 5RN with, I would hope, a 
stamped addressed envelope for a reply. 

News of Manx Radio comes from Douglas Gibb 
(Selkirk) who heard their test transmission on 1368kHz 
last September. This local station is now full -time on the 
new frequency and the 219 Times gives details of their 
broadcasts. It is available from Manx Radio, Broadcasting 
House, Douglas, IOM which is also the address for recep- 
tion reports. Manx Radio will QSL by return. 

Some countries are easier to hear on the medium or 
long waves than on the short waves and this has been 
noted by David Wyatt of Oswestry who logged Radio 
Andorra on 710kHz. He received a QSL in three weeks in 
answer to a report made out in French. On the long waves 
he picked up Radio Algeria in English on 25 1kHz at 2025, 
another country he had not been able to hear. The receiver 
in use is a 1947 Kolster Brande BR20 and a 90ft long 
wire. These older domestic sets often perform very well on 
the medium waves especially when used with a loop. Why 
not try this before looking for another receiver; it is possi- 
ble to use low impedance phones in place of the 
loudspeaker. Be careful though to keep away from the 
chassis which may be live. 

Sweden Calling DXers is now on a second frequency 
on the medium waves as the transmitter at Gothenburg on 
991kHz has been allocated to the foreign service during 
the evening according to a station announcement. A final 
item from Ian Rennison (Horsham) who has logged Radio 
Paradise, St Kitts on 1265kHz at 0014, details of receiver, 
etc., not given. 

SHORT -WAVE BROADCASTS 

by Charles Molloy G8BUS 
The majority of short -wave receivers tune from 6MHz to 
18MHz, a range which includes six international broad- 
cast bands. These are the 49 metre band (6MHz), 41m 
(7MHz), 31m (9MHz), 25m (11MHz), 19m (15MHz) and 
16m (18MHz). There are also the 13 metre band 
(21MHz), the 11m band (26MHz) and the 75m band 
(4MHz) which are within the range of some receivers. It is 
traditional to quote a band by its wavelength in metres and 
the individual station within the band by its frequency in 
kilohertz (kHz) but there is a trend these days to refer to a 
band by the frequency in megahertz (MHz) and this is the 
figure shown in brackets. The 49m band for example can 
also be referred to as the 6MHz band. The relationship 
between MHz and kHz is quite simple. 1MHz is the same 
as 1000kHz. Radio Nederland is on 6020kHz in the 49m 
band but it may appear on 6.02MHz on some receivers. 

Short -wave reception is entirely by means of the sky 
wave, which is reflected by the ionosphere many miles 
above the surface of the earth. The sky wave is influenced 
by the amount of daylight between transmitter and 
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receiver. The more daylight the higher the frequency that 
may be used. DX is possible on the highest frequencies 
during the day and on lower frequencies after dark. Short 
range reception is on lower frequencies by day and either 
75m or the medium waves by night. In general, the fre- 
quency in use over any particular path will be higher dur- 
ing the day than after dark. In order to help beginners to 
find their way about the different bands it might be useful 
to have a look at each one in turn to see what sort of DX 
can be found there, starting this month with 25m. 

25 Metre band 

The 25m band has official limits of 11 700kHz to 
11 975kHz, though in practice stations are to be found 
between 11 600kHz and 12 100kHz. There is something to 
be heard on 25m at any time of the day or night or during 
any season of the year and for that reason it is a good 
place for the newcomer. Last autumn the Radio Japan 
relay in Sines Portugal could be heard on 11 825kHz from 
2200 to 2230, but after sign -off the much weaker Voice of 
Free China in Taiwan could be heard in English in its 
place, so always investigate weak signals. 

During the day, look for distant broadcasts from Radio 
Pakistan on 11640kHz, Radio Australia 11 760 and 
11900, Madagascar 11730, Bonaire 11790, Kuwait 
12 085. Medium range stations that can be heard are 
Vatican Radio 11740, Finland 11755, Spain 11815, 
Austria 11 855, Norway 11 865, Budapest 11 910, Greece 
11 925 and Bucharest on 11 940. Latin America appears 
on 25m during the evening. Look for Radio Guaiba on 
1: 785, Radio Globo 11 805, Pernambuco on 11 865, all 
of them being in Brazil, and Radio Habana Cuba on 
11 760. Other DX that may be heard at this time are 
WFYR Family Radio USA on 11805, ELWA Liberia 
11 835, Canary Islands 11 880, Radio Bamako in Mali on 
11 960 and Radio Abidjan Ivory Coast on 11 920. Broad- 
casters on the short waves often move around and some of 
the frequencies mentioned may change but the list is 
typical of what a DXer may hope to hear without too 
much difficulty on the 25m band. 

Readers' Letters 

Sean Stray of Market Harborough (details of receiver 
and aerial not mentioned) reports some useful DX heard 
during his recent half term holiday. Radio Japan is a 
regular on 21 535kHz in the 13m band between 0800 and 
0830. The signal is weak but clear of interference but a 
curious echo effect was observed, probably the result of 
propagation.along different paths through the ionosphere. 
Radio Nacional Argentina was logged on 11 715 in the 
25m band at 2320 and the address for reception reports is 
RAE Ayacucho 1556, 1000 Buenos Aires, Argentina. 
Riyadh in Saudi Arabia was picked up at fair strength at 
1930 the address to write to being Ministry of P and T, 
Riyadh, Saudi Arabia. An unidentified with the call Radio 
Tinian (not Tirana) was heard on the 25m band at 2145. 
Has anyone any ideas on this? 

A signal like a short burst of machine -gun fire is repor- 
ted by T. M. Headley of Seaford in Sussex who has started 
listening on the short waves again after an absence of 
many years. This is over -the -horizon radar which can be 
heard all over the short waves and was the subject of inter- 
national complaints to the USSR a year or two ago. A 
Sanyo RP8700 portable communications receiver which 
was a present from USA is in use by 13- year -old Paul Cox 
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of Twickenham. When used with a 70ft long wire this rig 
pulled in Delhi on 11 740 at 2125 SIO 544, Radio Kuwait 
12 085 at 1940 SIO 544 and Radio Japan on 17 820 at 
0715 SIO 344. From Walsall comes another report of 
reception of R. Japan on 17 820 from Craig Kelly who 
used a t.r.f. receiver and 75ft long wire. Craig asks for 
identification of a station playing guitar music but he 
forgot to mention the frequency or band concerned. 
Requests for identification should contain as much detail 
as possible including the frequency, date, time and station 
announcement and the language used. 

Tropical Bands 

From Blyth in Northumberland comes an interesting 
log compiled by Bob Bell using his FRG -7 and home- 
made vertical antenna. On the 60m band he heard USSR 
(unid) on 4775kHz at 0255, Radio Lara Venezuela on 
4800 at 0300, Radio Luz y Vida in Ecuador on 4800 at 
0405, plus Radio Nacional Canaries on 11 880 in the 25m 
band at 1400. A Vega 206 plus 20ft outdoor aerial are in 
use by Bill Stevenson who heard Radio Yaounde 
Cameroon in French on 4850 at 0430 SIO 333, Radio 
N'Djamena Chad also in French on 4905 at 0430 sign -on 
SIO 333 and Radio Nigeria in English on 4990 at 0430 
SIO 333, all on 60m. Bill has built an r.f. pre -amp for use 
with his receiver but it does not give good results. The 
symptoms are of overloading. Bill would be interested to 
hear from other Vega 206 users. Replies direct to him at 
10 Crompton St, Swinton, Lancs. 

Reception Reports 

A DX Press Release from Radio Finland makes distur- 
bing reading for the DXer. This station has stopped using 
QSL cards. In their place there will be audience cards with 
a different card for each month of the year. The new cards 
will not confirm the date, time or frequency and will 
therefore only be an acknowledgment of the listener's 
letter. 

The reasons for the change are interesting. Radio 
Finland gets about 300 reception reports a week and to 
quote the press release "you could say we were keener to 
receive programme comments ". Of course, if they stop 
issuing QSLs then they may not get any reports at all and 
a better policy surely would be to restrict QSLs to reports 
that are of real value to the station. None -the -less the point 
of view expressed by Radio Finland is a valid one. A 
short -wave station transmits a programme for its audience 
to listen to rather than a signal for DXers to pick up and 
DXers should bear this in mind when writing to a station. 
Perhaps if DXers were to include comment on the 
programme heard and how it compares with other sta- 
tions, which apparently is what Radio Finland wants, in 
addition of course to the reception reports, then everyone 
would be satisfied. The "powers that be" at Radio Sweden, 
according to a recent broadcast from that station, feel they 
have few listeners but many DXers for an audience and 
this might be a prelude to another attempt to cut back the 
popular Sweden Calling DXers. Radio RSA has reduced 
its English transmission and cancelled its DX Corner, so 
abruptly that the editor Gerry Wood did not even have the 
chance to say goodbye. The future for DXers does not 
look too good at the moment. On a lighter note. A DXer 
who recently sent a report to a Middle East country 
received the reply "Don't you have radio in your country, 
why you listen to ours ? ". 
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MK14-the only low -cost 
keyboard -addressable 
microcomputer: 
The new Science of Cambridge 
MK14 Microcomputer kit 
The MK14 National Semiconductor Scamp based 
Microcomputer Kit gives you the power and performance 
of a professional keyboard -addressable unit -for 
less than half the normal price. It has a specification 
that makes it perfect for the engineer who needs to 
keep up to date with digital systems or for use 
in school science departments. It's 
ideal for hobbyists and amateur electronics 
enthusiasts, too. 

But the MK14 isn't just a training aid. 
It's been designedforpracticalperformance, 
so you can use it as a working component 
of, even the heart of, larger electronic 
systems and equipment. 

MK14 Specification 
* Hexadecimal keyboard 
* 8- digit, 7- segment LED display 
* 512 x 8 Prom, containing monitor 

program and interface instructions 
* 256 bytes of RAM 
* 4MHz crystal 
* 5V stabiliser 
* Single 6V power supply 
* Space available for extra 256 byte 

RAM and 16 port I/O 
* Edge connector access to all data 

lines and I/O ports 
FreeManual 

Every MK14 Microcomputer kit includes a 
free Training It contains 

Regd No. 21 381 7 08 8. 

I TTo: cien e of Cambridge Ltd, 
6 Kings Parade, Cambridge, 
Cambs., CB21SN. 

! 
Please send me an MK14 Standard 
Microcomputer Kit. I enclose cheque/ 
Money order /PO for £43.55 (£39.95 
+ 8% VAT and 40p p &p). 

[Allow 21 days for delivery. 
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operational instructions and 
examples for training applications, and 
numerous programsincluding math routines 
(square root, etc) digital alarm clock, 
single -step music box, mastermind and 
moon landing games, self -replication, 
general purpose sequencing, etc. 

Designed for fast, easy assembly 
Each 31-piece kit includes everything you 
need to make a full -scale working 
microprocessor, from 14 chips, a 4 -part 
keyboard, display interface components, 
to PCB, switch and fixings. Further software 
packages, including serial interface to TTY 
and cassette, are available, and are 
regularly supplemented. 

The MK14 can be assembled by anyone 
with a fine -tip soldering iron and a few 
hours' spare time, using the illustrated 
step -by -step instructions provided. 

Tomorrow's technology - today! 
"It is not unreasonable to assume that 
within the next five years ... there will be 
hardly any companies engaged in 
electronics that are not using micro- 
processors in one area or another" 

Phil Pittman, Wireless World, Nov.1977. 

Name 

Address (please print) 

(+ £3.20 VAT, and p &p) 

The low -cost computing power of the 
microprocessor is already being used to 
replace other forms of digital, analogue, 
electro- mechanical, eyen purely 
mechanical forms of control systems. 

The Science of Cambridge MK14 Standard 
Microcomputer Kit allows youtolearn more 
about this exciting and rapidly advancing 
area of technology. It allows you to use 
your own microcomputer in practical 
applications of your own design. And it 
allows you to do it at a fraction of the 
price you'd have to pay elsewhere. 

Getting your MK14 Kit is easy. Just fill in 
the coupon below, and post it to us today, 
with a cheque or PO made payable to 
Science of Cambridge. And, of course, it 
comes to you with a comprehensive 
guarantee. If for any reason, you're not 
completely satisfied with your MK14, 
return it to us within 14 days for a full 
cash refund. 

Science of Cambridge Ltd, 
6 Kings Parade, 
Cambridge, 
Cambs., CB21SN. 
Telephone: Cambridge (0223) 311488 

Scienceof , 
Cambr idge 
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by Ron Ham BRS15744 

What more could we v.h.f. addicts ask for than a new 
amateur satellite to play with, the 10m band alive with 
signals from all parts of the world, a tropospheric opening 
which sent the amateur and broadcast bands haywire, and 
all between mid -October and 18 November? 

The 10 Metre Band 
How often the new recruits to amateur radio must have 

heard the old hands reminiscing about the great 10m open- 
ings of the past. Well, hopefully, those good times are here 
again, but now, thanks to the RSGB, we have the Inter- 
national Beacon Project going well and it is almost a daily 
occurrence to hear strong signals from the beacons in 
Bahrain A9XC, Bermuda VP9BA, Cyprus 5B4CY, 
Florida N4RD and Germany DLOIGI indicating the best 
DX path to use. 

Like many other clubs and individuals throughout the 
world, the Mid -Sussex Amateur Radio Society entered the 
CQ World Wide contest on 28/29 October from their club 
shack in Burgess Hill. During the event the operators, 
G3JMB, WPO, WYN, ZYE, G4GNX and HHB, worked 
almost 500 stations and more than half of these were on 
10m. Afterwards, G4GNX said that conditions were so 
good that around 1800 on the 28th they worked 60 Ws in 
45 minutes, and at 0730 on the 29th they had 16 contacts 
with JAs in about 20 minutes. Throughout the contest 
good signal reports were exchanged with stations all 
around the world, and N. Clarke BRS 34306, Knottingley, 
Yorks, logged all W call areas within one hour. 

While John Branegan GM8OXQ, Saline, Fife, N. 
Clarke and myself kept a daily watch on the IBP signals 
and found that A9XC was the most consistent, closely 
followed by 5B4CY, DLOIGI, N4RD and VP9BA. 
Graham Lay, West Chiltington, Alan Baker G4GNX, 
Newhaven and Ian Rennison, Horsham, all in Sussex, 
listened to the world -wide DX on 28MHz. Ian also men- 
tioned the very strong American CB signals he heard in 
the 27MHz band, especially on 21 October. 

Solar Activity 
Although the sun has been "quiet" at 136MHz com- 

pared with the same period in 1977, a few small bursts of 
solar radio noise were recorded on 6, 7, 8, 11 and 13 
November by John Branegan, Cmdr Henry Hatfield, 
Sevenoaks, John Smith, Rudgwick, Sussex and myself 
and, on 6 and 13 Nov., Henry saw several filaments on the 
sun's disc with his spectrohelioscope. 

Satellites 
John Branegan has completed a 6 -month survey of 

70cm propagation from space, based on the signals from 
OSCAR -8J and says "Not only is OSCAR -8J affected by 
propagation disturbances both in, and way above, the nor- 
mal E and F regions, all 70cm satellites are affected. At- 
tenuations of up to 20dB (not due to polarisation rotation) 
seem to occur regularly in two regions of the world. The 
most noticeable are the Denmark Strait between Iceland 
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and Greenland (i.e. between us and the magnetic pole) and 
over the equator in the South Atlantic ". So far he cannot 
correlate these effects with solar disturbances but there is, 
writes John, "A positive correlation with time of day, the 
equatorial disturbance being most marked in the even- 
ings ". 

For about 20 minutes at 1258, on 27 October, John 
heard the Russian amateur radio satellite, RS -1, come up 
over North America, heading east, and pass between his 
QTH and the pole. The satellite appeared again at 1502 
and John accessed it on 145.890MHz (Down link 
29.370MHz), called CQ and immediately a c.w. station 
answered, so excited that he sent John's call sign six times 
and forgot his own! The next pass was at 1708 when John 
had a good five- minute QSO with G3IOR. On the 28th he 
had his first transatlantic QSO via the new bird with 
W2BXA in New Jersey, followed by contacts with DC9II 
and DC9ZP. During the same orbit 5 GMs were in QSO 
with European stations and, that afternoon, a delighted 
GM8PSM made his first contact outside the UK via RS -1. 

Microwaves 
The two Ems, G8BDJ and G8GKV assisted Mitch 

Tribe G8PMT, Worthing, a newcomer to 10GHz activity, 
to contact four QRA locator squares on Sunday morning, 
12 November. While Mitch set up his equipment, with a 
60cm dish aerial, on Chanctonbury Ring, a high spot on 
the South Downs, G8GKV, accompanied by Matthew 
Walton a keen SWL and student of microwave activity, 
took his gear to other high spots in squares AK, AL and 
ZL. G8BDJ made the QSO with Mitch in ZK. Conditions 
were good and all contacts were 59. During the morning 
both G8BDJ and G8PMT heard the Isle of Wight beacon, 
GB3IOW on 3cm, and were later joined by G3JHM to 
make arrangements for future tests on the band. 

Tropospheric 
On 18 October, the atmospheric pressure rose rapidly 

from 30.0in to 30.4in, and with a few fluctuations it 
remained high until 12 November when it dropped back to 
30 lin. This high pressure, coupled with mild and fine 
weather, frequently upset the v.h.f.s between 27 October 
and 12 November and as usual, our readers were both 
active and observant. At 2237 on 27 October, Alan Baker 
worked G8FRB /P near Derby on 2m s.s.b. and during the 
evening of the 28th, Belgian stations were working through 
the Dover repeater GB3KR, R4. While continental broad- 
cast stations were audible in Band II on 28, 29 and 30 
October, I frequently received strong pictures from the 
IBA transmitter at Lichfield, 189MHz, with a dipole 
aerial. Between 1900 and 2000 on 5 November, Dermot 
Cronin G4GRO, Royal Sovereign Light, heard 2m s.s.b. 
signals from DM, HG, OE and OK and at 2057 Ken 
Smith, Horsham reported patterns on u.h.f. TV. On the 
9th both Ken and Ian Rennison heard continental stations 
in Band II and Alan Baker heard DL3HB and worked 
F6EVL on 2m c.w. At 0044 on the 10th, Alan, behind 
400ft of chalk had a QSO with G8FUE in Somerset on 
2m s.s.b. 

Although conditions were generally very good for v.h.f. 
and u.h.f. DX throughout the 10th, 11th and part of the 
12th, some strange things also happened. For instance, 
during the morning of the 10th, Brian Houghton G4BCO, 
Hastings, worked a station in Luton on f.m. running 1 

watt from a hand -held set and Brian Fenwick G8BTC, 
Brighton, was listening to G8BDJ in nearby Southwick on 
2m f.m., when suddenly his strong signals were obliterated 
by a station in Birmingham. 

At 0843 on the 10th, I received strong pictures plus co- 
channel interference from Lichfield, and with patterning 
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on some u.h.f. TV channels I was not surprised when I 
heard signals from the 70cm beacons at Emley Moor 
GB3EM and Sutton Coldfield GB3SUT, using only a 
dipole aerial. Around 1800 John Keegan, Steyning, Sussex 
saw German TV signals, complete with adverts in Band V. 
Later the same evening, Peter Beer, near Saffron Walden, 
Essex, using a loft aerial, received pictures from French 
u.h.f. television. 

Mitch Tribe was delighted with his achievements on the 
10th because, using his Multi -800D rig from his stationary 
car, he worked several PDO (Dutch Novices' call sign) on 
2m f.m. and at 1300 G4GNX /M, situated on Beachy 
Head, worked PAO and DJ via the Brugge repeater 
ONOVW, R2. Between 2145 and 2230 Ian Rennison 
received Belgian, Dutch and French stations in Band II, 
using a dipole aerial into his AIWA 5080 stereo system. 
At 0054 on the 11th, John Cooper G8NGO, Cowfold, 
heard an OZ on 2m s.s.b., and periodically between 0900 
and 1400 both Ian Rennison and myself received pictures 
from a Dutch station on Channel £4. 

Amateur Co- operation 
While in contact with PAOOOM at 0036 on the 11th, 

G4GNX learnt that the Dutch station had been trying for 
two years to work a station in QRA square ZK, so he 
called G8NGO who lives in ZK who was very soon in 
touch. Later, PAOOOM told G4GNX that he was going 
QRT, a very happy man. 

During the opening, several amateurs and u.h.f. 
televiewers complained about total loss of signals and a 
good example was a local QSO in Hastings between 
G3JSF and G8PUW on 2m, only about three miles apart, 
who suddenly completely lost contact with each other. 
More fading was reported by Guy Stanbury, Chelmsford, 
who became aware of the disturbance when he saw patter- 
ning on Band V pictures on the 10th, and from about 1900 
received f.m. signals, some in full stereo, from stations in 
West Germany and the Low Countries. Throughout the 
evening he noticed that signals would appear for a while 
and then fade away, and very soon the space would be 
taken by another. Guy also remarked about the extensive 
fluctuations in signal strengths and writes "I am sure you 
will agree that this type of opening is as fascinating when it 
deteriorates as when it starts ". 

New VHF Repeater 
The first QSO through the Brighton repeater GB3SR, 

which commenced operation on R3 at 1900 on 15 Octo- 
ber, was between G8ETL /M, Brighton, and G3WPO, 
Worthing, who was using a home -brew, hand -held 
transceiver. The Sussex Repeater Group, who are respon- 
sible for the station, are delighted with its initial perfor- 
mance despite the fact that they are using temporary 
filters. 

From our Overseas readers 
Congratulations to Anthony Mann, Applecross, 

Western Australia, who sent us the exciting report that he 
had received Ch.B1 BBC TV sound, 41.5MHz, down - 
under, on 13, 14, 16 and 19 October, the vision, 45 MHz, 
on the 13th and Ch.F2 French sound, 41.25MHz, on the 
16th. Anthony also received strong f.m. signals from the 
Korean Broadcasting Service, 44.3 and 44.9MHz, on 
each of these days and Russian signals on 41, 42 and 
43MHz on the 19th. Also on the 19th he heard signals 
from Japanese amateurs on 52MHz, and Chinese and 
Malaysian TV signals on Channels R1 and E3 respec- 
tively. 
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"You might realise that any v.h.f. from the north is DX 
long before it arrives" writes Ian Roberts, Pretoria, South 
Africa, who also says that 19 October was remarkable 
because he was receiving Ch. R1 vision at 0900 and the 
Cyprus beacon, 50.5MHz, just above the noise. Also on 
the 19th, Ian heard the second harmonic of the French 
(Issoudum, 500kW) programme at 43.16MHz S5, while 
the fundamental at 21.58MHz was S9. 

Oddleiv Tungland, Trondheim, Norway, is now licensed 
as LA3GW and is operating from LA1K, the club station 
of the students in Trondheim. Oddleiv is also interested 
in DX TV, and in recent years has received signals 
from about 10 European countries using a dipole aerial in 
Band I. 

PLEASE MENTION 
PRACTICAL WIRELESS' 
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TO ADVERTISEMENTS 

BINDERS FOR PW 
Keep your copies together 

Keep them clean 
with the 

PW Easi -Binder 
The Easi- Binder is attractively bound with 
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the current (or last) volume number and 
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supplied. 
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15 -240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8sß 

HY50 
25 Watts 
into 8n 

HY120 
60 Watts 
into 80 

HY200 
120 Watts 
into 8n 

HY400 
240 Watts 
into 4n 

POWER 
SUPPLIES 

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input 
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved 
either by a multi -way switch or direct connection to the appropriate pins. The Internal volume 
and tone circuits merely require connecting to external potentiometers (not included). The HY5 
is compatible with all I.L.P. power amplifiers and power supplies. To ease construction and 
mounting a P.C. connector is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier in single pack -Multi -function equalization -Low noise 
-Low distortion -High overload -Two simply combined for stereo. 
APPLICATIONS: Hi -Fi- Mixers- Disco -Gutar and Organ -Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick -up 3mV; Ceramic Pick -up 30mV; Tuner 100mV; Microphone 10mV; 
Auxiliary 3- 100mV; Input impedance 47k11 at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass A at 100Hz. 
DISTORTION. 0.1% at 1kHz. Signal /Noise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick -up, SUPPLY VOLTAGE ± 16 -50V. 

Price £6.27 + 78p VAT P &P free. 

The HY30 is.an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 

capacitors, mounting kit, together with easy to follow construction and operating instructions. 
This amplifier is ideally suited to the beginner in audio who wishes to use the most up -to -date 
technology available. 
FEATURES: Complete Kit -Low Distortion- Short, Open and Thermal Protection -Easy to 
Build. 
APPLICATIONS: Updating audio equipment- Guitar practice amplifier -Test amplifier - 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 8ß: DISTORTION 0.1 % at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz -16kHz -3dB. 
SUPPLY VOLTAGE ± 18V. 
Price £6.27 + 78p VAT P &P free. 

The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier 
features an integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that it most be one of the most 
reliable and robust High Fidelity modules in the World. 
FEATURES: Low Distortion -Integral Heatsink -Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power Hi -Fi systems -Low power disco -Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 811 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 25W 
at 1kHz 
SIGNAL /NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz -45kHz -3dB. 
SUPPLY VOLTAGE ± 25V SIZE 105 50 25mm 
Price £8 18 + £1 -02 VAT P &P free 

The HY120 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting 
requirements including load line and thermal protection this amplifier sets a new standard in 

modular design. 
FEATURES: Very low distortion- Integral heatsink -Load line protection- Thermal protec- 
tion -Five connections -No external components 
APPLICATIONS: Hi -Fi -High quality disco -Public address -Monitor amplifier- Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4 -1611 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz- 45kHz- 3dB SUPPLY VOLTAGE 
±35V 
SIZE 114 50 85mm 
Price £1901 + £1.52 VAT P &P free. 

The HY200 now improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true Hi -Fi performance. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection -Integral heatsink 
-No external components 
APPLICATIONS: Hi -Fi- Disco- Monitor -Power slave -Industrial -Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 80 LOAD IMPEDANCE 4 -160 DISTORTION 0.05 %at 100W 
at 1kHz. 
SIGNAL /NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 50 85mm 
Price £2799 + £2.24 VAT P &P free. 

The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W into 4ß! It has been designed 
for high power disco address applications. If the amplifier is to be used at continuous high 
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest 
of the family to lead the market as a true high power hi- fidelity power module. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection -No external 
components. 
APPLICATIONS: Public address- Disco -Power slave -Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS into 452 LOAD IMPEDANCE 4 -160 DISTORTION 0.1% at 240W 
at 1kHz 
SIGNAL NOISE RATIO 94d13 FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE 
í45V 
INPUT SENSITIVITY 500mV SIZE 114 100 85mm 
Price £3861 + £3.09 VAT P &P free. 

PSU36 suitable for two HY30's £6.44 plus 81p VAT. P/P free. 
PSU50 suitable for two HY50's £8.18 plus £1.02 VAT. P/P free. 
PSU70 suitable for two HY120's £1458 plus £1.17 VAT. P/P free. 
PSU90 suitable for one HY200 £15.19 plus £1.21 VAT. P/P free. 
PSU180 £2542 + £2.03 VAT. 
BI £0.48 + £0.06 VAT. 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD. 

I.L.P. ELECTRONICS LTD., 

CROSSLAND HOUSE, NACKINGTON, 

CANTERBURY, KENT, CT4 7AD. 
Tel: (0227) 64723. 
Regd No. 1032630. 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name and Address 

Signature 
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SUPERSOUND 13 HI -FI MONO AMPLIFIER 
A superb solid state audio ampi 

fier. Brand new componen 
throughout. 5 silicon tra 

sistors plus 2 power outp 
transistors in push -pul 

Full wave rectificatio 
Output approx. 1 

watts r.m.s. into 
ohms. Frequency r 
sponse I 2Hz 30KHz 

-3db. Fully integrate 
pre -amplifier stage wit 

separate Volume. Bass boost and Treble cut control 
Suitable for 8 -15 ohm speakers. Input for ceramic o 
crystal cartridge. Sensitivity approx. 40mV for fu 
output. Supplied ready built and tested, with knob 
escutcheon panel, input and output plugs. Overa 
size 3" high x 6" wide x 74" deep. AC 200;250V 
PRICE £16.00, P. &P.£1.20. 
HARVERSONIC MODEL P.A. 
TWO ZERO 
An advanced solid state general 
purpose mono amplifier suitable 
for Public Address system, 
Disco,- Guitar, Gram., etc. Features 3 individually con 
trolled inputs (each input has a separate 2 stage pre 
amp). Input I, 15mv into 47k. Input 2, 15mv into 47k 
(suitable for use with mic. or guitar etc.). Input 
200mv into I meg. suitable for gram. tuner, or tape etc 
Full mixing facilities with full range bass & trebl 
controls. All inputs plug into standard jack sockets o 
front panel. Output socket on rear of chassis for an 
ohm or 16 ohm speaker. Output in excess of 20 watt 
R.M.S. Very attractively finished purpose built cabine 
made from black vinyl covered steel, with a brushe 
anodised aluminium front escutcheon. For ac main 
operation 200/240v. Size approx. 124" w. x 5" h. x 74" d 
Special introductory Price £28-00 -£2.50 carr. & pkg 
"POLY PLANAR" WAFER -TYPE, WIDE RANG 
ELECTRO -DYNAMIC SPEAKER 
Size I t$" x. 144.-" 1 --" deep. Weight 19oz. Powe 
handling 20W r.m.s. (40W peak). Impedance 8 oh 
only. Response 40Hz- 20kHz. Can be mounted o 
ceilings, walls, doors, under tables, etc., and used wit 
or without baffle. Send S.A.E. for full details. 
Only £8.40 each -- p. & p. (one 90p, two £ 1 10). 
Now available in either 8" round version or 41" 84 rectangular. 10 watts RMS 60Hz -20KHZ £5.25 
P. & P. (one 65p, two 75p). 
STEREO MAGNETIC PRE -AMP. Sens. 3mV in fo 
100mV out. 15 to 35V neg. earth. Equ. ± 1dB fro 
20Hz to 20KHz. Input impedance 47K. Size 14" 
2 " 54 "H. £2.60 - 20p P. & P. 
2" PLASTIC CONE HE TWEETER 4 ohm, £3.50 pe 
matched pair 50p P. & P. 
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MAINS OPERATED SOLID STATE 
AM /FM STEREO TUNER 

200/240V Mains oper- 
ated Solid State FM AM 
Stereo Tuner. Covering 
M.W. A.M. 540 -1605 
KHz VHF /FM 88 -108 
MHz. 
Built -in Ferrite rod aerial 
for M.W. Full AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 

Indi ator. 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 8 "w x 4 "h x 
94 "d approx. 
LIMITED NUMBER ONLY at £2800 -. £I 50 P. & P. 
10/14 WATT HI -FI AMPLIFIER KIT 
A stylishly finished monaural amplifier with an output 
of 14 watts from 2 EL84s in push -pull. Super repro- 
duction of both music and speech with negligible hum. 
Separate inputs for mike and gram allow records and 
announcements to follow each other. Fully shrouded 
section wound output transformer to match 3 -15 f) 
speaker and 2 independent volume controls, and 
separate bass and treble controls are provided giving 
good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and EZ80 rectifier. Simple instruction booklet 
25p -i SAE (Free with parts). All parts sold separately. 
ONLY £15.50, P. & P. £1.40. Also available ready 
built and tested £20.00, P. & P. £1.40. 
STEREO DECODER 
SIZE 2" x 3" x 4" ready built. Pre -aligned and tested 
for 9 -16V neg. earth operation. Can be fitted to almost 
any FM VHF radio or tuner. Stereo beacon light can 
be fitted if required. Full details and instructions (in- 
clusive of hints and tips) supplied. £6.00 plus 20p. 
P. & P. Stereo beacon light if required 40p extra. 

SPECIAL OFFER 
Slightly shop soiled radios by well -known manufacturer 
for AC Mains or battery use. MW and FM bands. 
Dynamic M /coil speakers. telescopic aerial and internal 
ferrite aerial. Earpiece socket for personal listening. 
Finished in attractive simulated leatherette. Size 
7" H -. 91" W 4" D approx. Fully guaranteed. 
Bargain price of only £1000 - £1 -30 P. & P. 
MODEL FL4 
Few only similar to above, but battery operation only 
and fitted with twin speakers. Four wave bands, MW. 
FM and two VHF bands for reception of aircraft and 
some public services. ONLY £9.50 £1.30 p. & p. 
MODEL MULTI 5 
Specification as Model FL4 but with additional SW 
band. Fitted wih twin speaker:. ONLY £11 00 
£1 30 p. & p. 

HARVERSON SURPLUS CO. LTD(Dept. P.W.) 170 MERTON HIGH ST., 
A few minutes from South Wimbisdon Tubs Station. 

HARVERSONIC SUPERSOUND 
10 -i- IO STEREO AMPLIFIER KIT 
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 
modify to suit magnetic cartridge- instructions in- 
cluded. Output stage for any speakers from 8 to 15 
ohms. Compact design, all parts supplied including 
drilled metalwork, high quality 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: 14 watts 
r.m.s. per channel into 5 ohms. Frequency response: 
± 3dB 12- 30,000 Hz Sensitivity: better than 80mV into 
IM s1: Full power bandwidth: ±3dB 12- 15,000 Hz. 
Bass boost approx. to ± I2dB. Treble cut approx. to 
-I6dB. Negative feedback 18dB over main amp. 
Power requirements 35v. at I 0 amp. 
Overall Size 12 "w.:< 8 "d..-. 28 "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT .. £14.50 P. & P. 80p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. £6.00 P. & P. 95p 
CABINET .. .. .. £6.00 P. & P. 95p 
SPECIAL OFFER -only £25.00 if all 3 items 
ordered at one time plus £1.25 p. & p. 

Full after sales service 
Also avail. ready built and tested £31 25, P. & P. £ 1 50. 

HARVERSONIC STEREO 44 
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 speaker 
sockets & 5 pin din tape rec. /play socket are mounted on 
the printed circuit panel, size approx. 94" 24" x 1" 
max. depth: Supplied brand new & tested, with knobs, 
brushed anodised aluminium 2 way escutcheon (to allow 
the amplifier to be mounted horizontally or vertically) at 
only £10.00 plus 50p P. & P. Mains transformer with an 
output of 17v a/c at 500m /a can be supplied at £2.00 + 
40p P & P if required. Full connection details supplied. 
All prices and specifications correct at time of press and 
subject to alteration without notice. 
PLEASE NOTE: P. & P. CHARGES QUOTED 
APPLY TO U.K. ONLY. SEND SAE WITH ALL 
ENQUIRIES. 

LONDON, S.W.I9. Tel.: 01 -540 3985 
Open 9.30 -5.30 Mon. to Fri. 9.30 -S Sot. Closed Wed. 

TTLs BY TEXAS 
7400 13p 
7401 /4p 
7402 140 
7403 14p 
7404 17p 
7405 180 
7406 32p 
7407 32p 
7408 19p 
7409 19p 
7410 15p 
7411 24p 
7412 20p 
7413 300 
7414 60p 
7416 27p 
7417 27p 
7420 170 
7421 40p 

7423 34p 
7425 30p 
7426 40p 
7427 34p 
7428 36p 

7432 30p 
7433 40p 
7437 35p 
7438 35p 
7440 70p 

7442A óo0 
7443 112p 
7444 1120 

7446A 193p 

7448A 80p 
7450 17p 
7451 17p 
7453 17p 
7454 17p 
7460 17p 
7470 36p 
7472 30p 
7473 34p 
7474 30p 
7475 36p 
7476 35p 
7480 50p 
7481 100p 
7482 84p 
7483A 
7484 1Op 
7485 134p 
7486 34p 
7489 21op 
7490A 33p 
7491 80p 
7492A 46p 
7493A 33p 
7494 84p 

749eÁ 65p 

7497 180p 
74100 130p 
74104 65p 
74105 65p 
74107 34p 
74109 55p 
74110 55p 
74111 70p 
74116 200p 
74118 130P 
74119 2700 
74120 110p 
74121 280 
74122 48p 
74123 55p 
74125 55p 
74126 600 
74128 75p 
74132 75p 

74141 70p 
74142 200p 
74145 90p 
74147 190p 
74148 150p 

74151A 
100 

700 
74153 700 
74154 100p 
74155 90p 
74156 70p 

74159 1900 
74160 100p 
74167 1000 

74163 100p 

74165 130p 
74166 1ó0p 
74167 200p 
74170 720p 
74172 7200 
74173 120p 
74174 93p 
74175 85p 
74176 90p 
74177 90p 
74178 160p 
74180 93p 
74181 200p 
74182 9Op 
74184A 150p 
74185 150p 
74186 700p 
74191 100p 
74191 1000 
84192 100p 
74193 100p 
74194 100p 
74195 95p 
74196 95p 
74197 80p 

74199 150p 

74221 160p 
74251 140p 
74259 250p 
74265 90p 
74278 290p 
74279 1400 
74283 fOp 
74284 400p 
74285 400p 

74290 150p 
74294 200p 
74298 200p 
74365 150p 
74366 1500 
74367 imp 
74368 150p 
74390 200p 
74393 2000 
74490 225P 
74 LS 
SERIES 
74LS00 18p 
74LS02 180 
74LSO4 20p 
74LS08 22p 

74LS13 38p 
74LS14 100p 
74L820 22p 
74L522 280 
74LS27 38p 

7óL847 Op 
74LS55 30p 
74LS73 50p 

74LS75 50p 

74LS85 1á0p 
74L88ó 40p 
74LS90 600 
74L59ó 45p 
74LS107 45p 
74LS112 1110p 
74LS123 75p 
74LS132 900p 
74LS133 60p 
74L5138 60p 
74LS139 60p 
74L5151 1Op 
74LS153 óop 
74LS157 60p 
74LS158 120p 
74LS160 140p 
74LS161 1Op 
74L3153 140p 
74L51ó3 1000 
74LS164 120p 
74LS165 80p 
74LS173 110p 
74LS174 110p 
74LS175 110p 
74LS181 320p 

74LS191 100p 

74LS192 140p 
74LS193 140P 
74L5195 140p 
74LS196 120p 
74LS22t 100p 
74L5240 1750 
74L5241 175p 
74LS242 1750 
74LS243 175p 

74LS251 200p 
74L5257 1200 
74LS259 175p 
74LS298 249p 
74LS373 200p 
74LS374 l95p 
81L595 1200 
81L596 160p 
81 LS97 1200 

0T289ó 2300 
9301 160p 
9302 1750 
9308 31óp 
9310 2750 
9311 275p 

9314 1ó5p 

0316 
326 1252 

9368 200p 
937° 

374 2000p 

9601 1010 
9602 

603 1ó0p 
INTERFACE 
I.C1 
MC1488 100p 
M01489 1000 
75107 1ó0p 
5182 230p 

75451/2 1720 
75491/2 96P 
C -MOS I.C.s 
74C00 25p 
74CO2 25p 
74C04 27p 
74008 27p 
74C10 27p 
74C14 90p 
74C20 27p 
74C30 27p 
74C32 36p 
74C42 110p 
74C48 250p 
74C73 75p 
74C74 70p 
74C85 200p 
74C86 65p 
74C90 95p 
74C95 130p 
74C107 125p 

74C151 260p 

- 74C157 250p 
740160 15515 
74C161 155p 
74C162 155p 
74C163 155p 
74C164 120p 
74C173 120p 
74C174 1600 
74C175 210p 

74C193 150p 
74C194 2200 
74C195 110p 
74C221 175p 
1000 SERIES 
4000 15p 
4001 ' 17p 
4002 170 
4006 9óp 
4007 1tp 

4009 40p 
4010 550 
4011 17p 
4012 18p 
4013 50p 
4014 
4015 840 
4016 45p 
4017 800 
4018 890 
4019 45p 

4021 ;4pp 
4022 í00p 
4023 2p 

4025 YOp 

4026 130P 
4027 04p 
4028 8óP 
4029 155p 

4031 200p 

4033 180p 
4034 200p 
4535 110p 
4040 100p 
4041 80p 
4042 80p 
4043 Op 
4044 90p 
4046 1100 
4047 100p 
4050 550 
4049 32p 
4050 490 
4051 800 
4052 op 
4053 sop 
4055 125p 
4056 135p 
4059 600p 
4060 115p 

4066 155p 

LINEAR I.C.s 
AY1 -0212 600p 
AY1 -1313 668p 
AY1.050 2120 
AY5 -1315 600p 
AY5 -7317 636p 
AY5 -7320 3200 
`CÁ5019 .800 
CA5046 70p 
CA3048 

225p 
0Á3089E 225p 
CA3090AQ 

375p 
0Á31305 1000 
CA3140E 70p 
CA3160E 75P 
FX209 750p 
ICL7t 06 9250 
ICL8038 3400 

LM311A 190p 
LM318 2000 
LM324 70p 
LM339 90p 
LM348 95p 

LM380 t;sp 
LM381AN 150p 
'LM389N 1 {Op 
LM709 36p 
LM710 500 

LM741 129p 
LM747 70p 
LM748 35p 
LM3800 700 
LM3911 1300 
LM4136 1200 
MC1310P 150p 

MC1458 55p 
MC1495 400p 

MC1496 100p 
MC3340 1200 
MC3380 1200 
MFC4000B 1200 
MK50398 700 
NE531 1300 

NE540 2000 
NE543K 25p 

NE556 25p 
NE5618 425p 
NE562B 425p 
NE565 130p 
NE566 1550 
NE567 175p 
RC4151 400p 

SN76003N lisp 
SN76013N idOp 
SN76013ND 

SN76023N 140p 
SN76023ND 

120p 
SN76033N 175p 
SP8515 750p 
TBA841B7225p 

*TI MM 90p 
T8Á810 ]sop 

TCA940 175p 
*XR 

20622 4000 

XR2216 ó75p 
XRu240 400p 

ZN414 900 
ZN424E 135p 
ZN425E 400p 
ZN1034E 200p 
95H90 8000 

TRANSISTORS 
AC127/8 20p 
ÁD149 70p 
AD161/2 45p 
BC107/8 lip 
BC109 lip 
BC147/8 9p 
BC149 100 
BC157/8 10p 
'BC159 lip 
BC169C 120 00172 120 
60177/8 17p 
13c170 18p 
00182/3 tOp 
8C184 lip 
BC187 30p 
80212/3 110 

004614 3óp 
80477/8 30p 

óC516 /7 500 
BC549C 160 
6C547B 180 
BC557B 160 

CY70C 18p 
BCY71/2 

3 22p 
BDY56 200p 

BBF244B 35p 

BF257/8 32p 
BF259 36p 

SFR40 30p 

BFR79 30p 
BFR80 30p 
BFR81 30p 
BFX29 30p 
BFX30 34p 
BFX84 /5 30p 
BFX86 /7 30p 
BFX38 30p 
BFW10 Op 
BFY50 22p 

BFY51 /2 22p 
BFY56 33p 
BFY90 90p 
BLY83 7000 
BRY39 450 
65X19/20 20p 

BU705 190p 
B0108 250p 

BU205 ÿ pp 
80406 1450 
M3481 175p 
MJ491 200p 
MJ2501 225p 
MJ2955 100p 
MJ3001 225p 

MJE340 65p 
MJE2955 100p 

MMPF1D2 45p 
MPF103 /440p 
MPF105/60p 
MPSA06 30p 
MPSA72 50p 
MPSA56 32p 

`MPSU5678p 
0C28 

130p 
R2008B 200p 

TIP29A 
200p 

TIP30A 4óp 
TIP3OC ó0p 

TIP31C 62p 

TIP32C 82p 
TIP33A Op 
TIP33C 1140 
TIP34A 115p 
TIP34C 160p 
TIP35A 225p 
TIP35C 290p 
TIP36A 270p 
TIP36C 340p 
TIP41A 65p 

TIP41C 78p 
TIP42A 70p 
TIP42C 82p 
T1P2955 78p 
TIP3055 70p 
T1543 34p 

T1593 30p 
ZTX108 12p 
`ZTX300 13p 
ZTX500 15p 
ZTX502 Isp 
ZTX504 30p 
2N457A 250p 
2N696 35p 
2N697 25p 
2N697 45p 
2N706A 20p 
2N708A 20p 
2N918 45p 

2N1131/2 20p 
2N1613 25p 
2N1711 250 
2N2102 60p 
2N2160 120p 
2N2219A 20p 

2N2389A 16p 

2N2484 3Op 
2N290415 25p 

2N2907A 30p 

2N3053ó 20p 
2Nó054 

2N3442 140p 

2N3565 
240p 

2N364314 46p 
2N3702/3 12p 
2N3704/5 12p 
2N375617 12p 
2N3708/9 12p 
2N3773 300p 
2N3819 25p 
2N3820 50p 
2N3823 70p 

2N3866 90p 
*2N3903/4 18p 
2N3905/6 20p 
2N4036 65p 
2N4058/9 12p 
2N4060 120 
2N4561/2 18p 
`2N4123/4 22p 
2N4125/6 22p 
2N4289 20p 
2N4401/3 27p 
2N4427 90p 
2N4871 60p 

2N5087 27p 
2N5089 27p 
2N5172 27p 
2N5179 27p 
2N5191 83p 
2N5194 90p 

2N5296 55p 
2N5401 SOp 
`2N1457/8 400 
`2N5459 40p 
`2N54ó0 40p 
2N5485 44p 

2N6247 190p 

2N6254 130p 
2N6292 65p 

3N140 100p 

3N204 110p 
40290 2500 

40361/2 45p 

40408 1 Op 
40409 65p 
40410 65p 
40411 300p 
40594 97p 
40595 105p 
40603 58p 
40673 90p 
40841 90p 
40871/2 90p 

DIODES 
BY127 12p 
0A47 9p 
0A81 15p 
0A15 15p 
0Á90 9p 
0A91 9p 
`0A95 9p 
0A200 9p 
`0A202 10p 
`7 N914 4p 
1N916 7p 
1 N4148 4p 
1N4001/2 5p 
1N4003/4 6p 
1N4005 6p 
1N4006/7 7p 
1N5401/3 14p 
1N5404/7 19p 

2Z7V- 
3V 

400 mW 9p 
1 W 150 
SPECIAL 
OFFERS 
100+ 741 

100 +555 
£20 

RCA 2N3055 

BRIDGE 
RA 

0VI 
RECTIFIERS 

"1A 105V 2p 
2A 50V 30p 

`2A 400V 45p 
3A 200V 60p 
3A 600V 72p 
4A 100V 95p 
`4A 400V 100p 
6A 50V 90p 
6A 100V 100p 
6A 400V 120p 
10A 400V 200P 
25A 400V400p 

VOLTAGE REGULATORS 
Fixed Plastic TO -20 
1A +ve 1A -ve 

5V 7805 90p 5V 7905 100p 
12V 7812 90p 12V 7912 100p 
15V 7815 Op 15V 7915 100p 
18V 7818 Op 18V 7918 100p 
24V 7824 90p 24V 7924 100p 
100mA TO -92 100mA TO -92 

5V 78L05 35p 5V 79LOo 80p 
12V 78L72 35p 12V 79L12 BOp 
15V 78L15 35p 15V 79L15 80p 
OTHER REGULATORS 
LM309K 135p TBA625B 120p 
LM317T 200p TL430 650 
LM323K 625p 78HO5KC 675p 
LM723 37p 78MGT2C 135p 

VAT RATES. All items at 8% EXCEPT marked 
which are at 12+% 

Please add 25p 
p &p and VAT at 
appropriate rates. EEC HNOMiRTIC LTD 
Govt., Colleges, etc. 17 BURNLEY ROAD orders accepted. 
Callers welcome LONDON NW10 

SATURDAY 
9.30-5.30 Tel: (01) 452 1500 Telex: 922800 

OPTO- ELECTRONICS 

OCP71130pORP6090pTTIRL78170p 
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FM RECEIVERS -2 
continued from page 39 

silicon chip of the 3089 device. The use of an external load 
resistor in the CA3189E enables any noise at pin 10 to be 
decoupled by a 10µF capacitor to ground; in addition, the 
value of the load resistor can be selected as desired so as to 
vary the audio output level, which increases with the value 
of the load resistor. The value of the de- emphasis 
capacitor from the output to ground must be chosen 
according to the value of the load resistor used so that the 
produce of the values of these two components is about 
50p s. 

There is no connection to pin 16 of the 3089 devices, 
but in the CA3189E this pin is used to feed the controlling 
voltage for the a.g.c. threshold into the device. This 
controlling voltage may be obtained using the voltage at 
pin 13 as shown in Fig. 15, in which case the onset of 
a.g.c. action will vary from about 2001.tV up to 200mV at 
pin 1 according to the setting of VR1. When the a.g.c. 
voltage is plotted against the input voltage a curve with an 
extremely sharp "knee" is obtained, so the onset of a.g.c. 
action is very rapid. When the a.g.c. voltage from the 
CA3189E is fed to one of the gate electrodes of a 
MOSFET in a front -end unit, a range of 40dB in the gain 
is easily obtained. 

FM /AM Devices 
The f.m. i.f. devices we have discussed process only an 

f.m. signal, but many new devices are now coming onto 
the market which will not only handle the f.m. i.f. signal, 
but which will also process an a.m. signal. When an f.m. 
front -end unit is coupled to such a device together with an 
audio amplifier, all the devices (except possibly one or two 
diodes or transistors) which are required in a receiver to 
cover both a.m. and f.m. bands are then available. Devices 
in this class include the Fairchild µA721, the A.E.G. - 
Telefunken TDA 1083, the Mullard TBA570 and their new 
TDA5700 and the SGS -Ates TDA1220 device. 

One of the problems of using these devices in a home 
constructed receiver is the complexity of the circuitry 
around a single integrated circuit. Many constructors 
therefore prefer to keep the a.m. and f.m. sections of their 
receivers quite separate. However, in car radio receivers 
and in small portable receivers where space can be at a 
premium, these new combined a.m. /f.m. devices are very 
attractive, especially to the receiver manufacturers. 

The µA721 
The Fairchild µA721 device is encapsulated in a 

standard 16 pin dual -in -line plastic package (available 
from Arrow Electronics Ltd.). It contains the 
semiconductor devices required for the a.m. r.f. stage, 
oscillator, mixer and i.f. stage together with an f.m. limiter 
and quadrature demodulator circuit. Although all of this 
circuitry has been compressed onto a single chip, the total 
quiescent current required is only some 20mA. The device 
operates from a supply of about 9V. 

The f.m. section input has a limiting sensitivity of about 
5001.1V and provides an audio output signal of about 
520mV r.m.s. at a typical total harmonic distortion of 
some 0.9% (maximum for any pA721 device is 2 %). The 
signal -to -noise ratio is typically 75dB with a minimum 
value of 60dB. The rejection of a.m. signals is some 46dB 
(as opposed to about 60dB in the case of the CA3189E). 
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So You Want to Pass the RAE? 

A reprint of the complete series, including details of 
the new examination format being introduced in 1979, 
is now available. The reprint will cost 85p, including 
'postage and packing to addresses within the United 
Kingdom. 

Order your copy by completing and returning the 
coupon, together with your remittance, to IPC 
Magazines Ltd., Post Sales Department, Lavington 
House, 25 Lavington Street, London SEl OPF. Please 
ensure that your name and address are clearly 
legible. 

PRACTICAL WIRELESS -Radio Amateur 
Examination Reprint 

Please send your order and remittance to:- 

IPC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, London 
SEI OPF 

Please send me ... copies at 85p each to include 

postage and packing 

I enclose P.O. /Cheque No Value 

Remittance must be crossed postal order or cheque 

(name and address on back please) and made 

payable to IPC MAGAZINES LTD 

NAME 
(BLOCK LETTERS) 

ADDRESS 
(BLOCK LETTERS) 

Post Code 

Remittances with overseas orders must be sufficient 
to cover despatch by sea or air mail as required. 

Payable by International Money Order only 

Company registered in England. Regd. No. 53626 

A subsidiary of Reed International Limited 

- Cut round dotted line -- - - --- 
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READERS PCB SERVICES 
BOX 11, FLEET HOUSE -WELBECK STREET 

WHITWELL- Nr. WORKSOP - NOTTS 
Tel: (0909) 720695 TELEX: 547616 FLEET G 

PW PRINTED CIRCUIT BOARDS 
Dec 75 Sound -to -light display DN0798 1.35 +15 
Dec 75 Disco System Amp (2 req'd) each ÁM0421 4.90 +25 
Mar 76 CMOS Crystal Callibrator AM0438 1.25 +15 
Oct 76 Interwipe DNBJM 0.80 +12 
Dec 78 Chromachase A021 6.50 +25 
May 77 Seekit Metal Locator A031 3.50 +15 
July 77 Radio 2 Tuner A035 1.68 +12 
July 77 Digital Clock Timer A036 3.28 +12 
Aug 77 Atomic Time Receiver D036 2.65 +15 
Aug 77 Morse Code Tutor Cards (SRBP) A037 4.75 +15 
Oct 77 Audio Level Indicator D039 0.98 +12 
Nov 77 Laboratory Power Supply A039 3.50 +12 
Jan 78 Direct Conversion Receiver D043 1.85 +15 
Mar 78 Audio/Visual Logic Probe R001 1.40 +15 
May 78 DX'ers Audio Filter 0001 2.35 +15 
June 78 Audio Distortion Meter (set) R007/8/9/10 6.75 +25 
June 78 Darkroom Timer R011 1.55 +15 
July 78 Avon Transmitter 8015/16/19/20 5.10 +40 
July 78 Digital Lock 0002 1.25 +15 
July 78 Morse Tutor R014 2.35 +15 
Aug 78 Point Motor C.D. Supply 0005 1.25 +15 
Oct 78 Gillingham SW Receiver R025/6 4.80 +20 
Nov 78 Sarum R030 3.30 +20 
Nov 78 STD Charge Timer AD212 3.00 +15 
Nov 78 Auto Outside Light AD225 0.60 +12 
Nov 78 Porch Light AD232 0.60 +12 
Dec 78 Digital Door Chimes R017 4.20 +12 

SPECIAL OFFERS 
A. Induction balance metal detector 9.50 +50 
B. 12 or 24hr L.E.D. alarm clock, large display 9.90 +75 
C. Vega Selina 8 w.b. radio, 5 s /w, l/w, m /w. and FM with AFC 32.95 +1.75 
D. 3 w /B.L.E.D. Clock radio alarm, l /w, m /w, FM 19.50 +1.50 
E. 12 or 24hr Car clock in tachometer case, blue L.E.D. display, 

3" x 21" x 33" deep 14.95 +50 
F. Vega 6" mains /battery portable T.V. 59.40 +1.75 
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WATCH BATTERIES ALWAYS AVAILABLE -ANY TYPE 49p each 
Post and packing is for one board or set of boards or one item. Prices include 
VAT. Remittances with overseas orders must be sufficient to cover despatch by' 
sea or air mail as required. 

I enclose Postal Order /Cheque ACCESS welcome. 
Send card number only. 

No 

for £ made payable to READERS PCB SERVICES LTD 
Box 11, Fleet House, Welbeck St., Whitwell, Nr. Worksop, Notts. 

NAME 

ADDRESS 

Post Code 

72 

11) Wilmslow 
4,,,,i Audio 
THE firm for speakers! 

SEND 15P STAMP FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

AUDAX AUDIOMASTER BAKER BOWERS & 
WILKINS CASTLE CELESTION CHARTWELL 
COLES DALESFORD DECCA EMI EAGLE 
ELAC FANE GAUSS GOODMANS I.M.F. 
ISOPHON JR JORDAN WATTS KEF LEAK 

LOWTHER MCKENZIE MONITOR AUDIO 
PEERLESS RADFORD RAM RICHARD 
ALLAN SEAS SHACKMAN STAG 
TANGENT TANNOY VIDEOTONE 
WHARFEDALE YAMAHA 

WILMSLOW AUDIO (Dept. P.W.) 

SWAN WORKS, BANK SQUARE, WILMSLOW, 
CHESHIRE SK91HF 

Discount HiFi Etc. at 5 Swan Street and 10 Swan Street 
Speakers, Mail Order & Export 0625 529599 Hi -Fi 0625 526213 

r 

SHE BRIDGE BETWEEN 

p ,N O F ACROELECTRC T U R E R S& I J S ERS M MION/ S OF c 
West Centre Hotel, 
Lillie Road, Fulham, 

London, SW6 
January 31 to 

February 2 
' 09.30.18.00 hrs each day l 

Now in its second great year, Microsystems is a combined conference and 
exhibition aimed at alerting industrialists and businessmen 

to the meaning of the microelectronic revolution. 
The Exhibition is free. The 
Conference costs £55 +VAT for each 
of the first two, professional days 
(£95 + VAT for a two -day ticket), and 
£7 VAT for the final, personal 
computing, day. 

Microsystems is sponsored by 
'Computer Weekly', 

'Microprocessors', 'Data 
Processing', 'Electronics Weekly', 
'Systems International', 'Electron', 
'Electrical Times', 'Electrical Review' 
and 'Wireless World' and is 

organised for them by Iliffe 
Promotions Ltd,- Dorset House, 
Stamford Street, London, SE1 9LU. 

USE THIS COUPON TO BOOK FOR MICROSYSTEMS 
To Microsystems, Room 821, Dorset House, Stamford Street, London, SE1 9LU. 

Please send me: Conference details and registration forms A free exhibition ticket (Tick as requiredl 

Name 

Address 

PW1 

L 
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FAST AND EASY FAST AND EASY FAST AND EASY 

Britain's Best 
Breadboard Buys: 

Lektrokit Super Strip SS2 
Only £11.05 inc. p & p and VAT 
Super Strip accepts all D /P's -as many as nine 14 -pin at a 
time -and /or TO -5's and discrete components. With 
interconnections of any solid wire up to 20 AWG. And no 
soldering. Super Strip has 840 contact points, combining a 
power /signal distribution system with a matrix of 640 
contacts in groups of 5. Distribution system has 
8 bus -bars, each with 25 contact points. 

6,11r 
Lektrokit Breadboards 
and Bus Strips 
From £3.25 inc p & p and VAT 
modular, solderless system! Breadboards that !ink 

ether for any size, any configuration. With pitch of 0.1" to 
accept all IC's. Just take each component, choose its hole 
and push it in. 

BREADBOARDS BUS STRIPS 
Model Contacts Price, each Model Price 
264L 640 £8.32 212R £1.78 

248L 480 £6.65 209R £1.62 
234L 340 £5.75 206R £1.45 
217E 170 £3.25 
(All prices include p & p and VAT) 

Lektrokit's policy is the right product, 
whatever the project, at the right price. 
And it's backed by a nationwide network 
of retailers. 
Send for the name of the dealer nearest 
you -plus a FREE full -colour catalogue. 

Write to:- LEKTROKIT LTD., London 
Road, Reading, Berks. RG6 1AZ. Or send 
coupon. 

LEKTROKIT 
Practical Wireless, February 1979 

Lektrokit 
All- Circuit Evaluators 
Seven ACE models from £12.53 
-all prices inc p & p and VAT 

Just plug in components and make connections with ordinary 22 -gauge solid 
wire. No soldering. Build any working project complete as fast as you could lay 

out a circuit diagram before. 
ACE 200 -K (728 contacts: £12.53) and ACE 201 K (1,032 contacts: £16.75) 
come in kit form. 

MN MI Mil I= I= MN IM NM IIM rMN IMME 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 

1 

To Lektrokit Limited, London Road, Reading, Berks, RG6 1AZ. 

Tel. Reading (0734) 669116/7. 
Please send me the name of my nearest Lektrokit dealer -plus FREE catalogue. 

Please supply the following (list items required) 

I enclose P.O. /cheque for £ 

(Allow 28 days for delivery. All prices above include packing, postage and VAT) 

Name 

Address 

PW4 
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*BUY BIG 
Transistors 1+ 25 +100+ 
AD143 .90 .82 .69 
A0149 .95 .86 .72 
AU106 2.16 1.96 1.65 
AU110 2.08 1.89 1.59 
AU113 2.08 1.89 1.59 
6C1071478 .12 .11 .095 
BC108 /AIB .12 .11 .095 
BC108C .13 .115 .10 
BC109 /A/B .12 .11 .095 
BC109C .13 .115 .10 
BC142 .26 .24 .20 
BC143 .28 .26 22 
BC182A/B .07 .06 .055 
BC182L .10 .09 .075 
BC183 /AJB /C .07 .06 .055 
BC1848 /C .07 .06 .055 
BC184L 10 .09 .075 
BC212A/B .07 .065 .055 
BC212L .10 .09 .075 
130213AJB /C .07 ...065 .05 
BC2148 /C .07 .065 .05 
BC214L .10 19 .075 
BC300 /1l3 .25 .23 .20 
BC337 .09 .08 .065 
BC441 .29 .27 .22, 
BC461 .30 .27 .23 
BC546/8/9/7 .07 .06 .055 
4C550/6/7 .07 .065 .555 
8C558/9/60 .07 .065 .055 
BCY70 .18 -.16 .135 
00131 .39 .36 .30 
50132 .40 .37 .31 
00142 .88 .80 .67 
00220/1 .45 .40 .34 
50222 .47 .42 .36 
80223/4 .49 .44 .37 
80239 .32 .29 .24 
00240 .34 .30 .26 
BD241 .32 .29 .24 
80242 .37 .33 .28 
8D243 .42 .38 .32 
00244 .45 .40 .34 
BF257 .26 .23 20 
01258 .27 .24 .20 
BF258 .28 .25 .21 
8F337 .27 .24 .20 
BFR39/40/1 .19 .18 .15 
0E679/30/1 .19 .18 .15 
BFY50i1 /2 .23 .21 .18 
0FX84/5/6 .24 .21 .18 
13F687/88 .25 .23 .19 

TIP29 .33 .30 .25 
TIP29N'B .35 .32 .27 
TIP29C .38 .35 .29 
11130 .34 .31 .26 
TIP30AJB .35 .32 .27 
TIP30C .38 .35 .29 
TIP31 /A/8 ,35 .32 .27 

AND SA 
Transistors 1+ 25+ 100+ 
TIP31C .38 .35 .29 
TIP32 .35 .32 .27 
TIP32A/B .35 .32 .27 
TIP32C .38 .35 .29 
TIP41 /A .51 .46 .39 
TIP41C .57 .52 .44 
T1P42 /A/B .53 .48 .40 
T!P42C .57 .52 .44 
TIP47 1.45 1.32 1.11 
TIP48 1.54 1.39 1.17 
TIPI 10 1.00 .92 .77 

TIP111 1.05 .95 .80 
TIP112 1.20 1.10 .92 
TIP115 1.02 .92 .78 
TIP116 1.07 .96 .81 
TIP117 1.24 1.13 .95 
TIP120 7.03 .93 .78 
TIP121 1.05 .95 .80 
TIP125 1.02 .92 .78 
TIP126 1.07 .96 .81 

TIP127 1.24 1.13 .95 
TIP2955 .62 .57 48 
TIP3055 .62 .57 .48 
201132 .26 .23 .20 
202102 .38 .34 .29 
2N2218/A .24 .21 .18 
2N2219/A .24 .21 .18 
2N2221/A .17 .16 .13 
2N2222/A .15 .14 .12 
202646 .41 .37 .31 
202904/5 .24 .21 .18 
2N2904A/5A .25 .22 .19 
202906/7 .15 .14 .12 
2529070 .16 .15 .12 
203053 .23 .20 .17 
203054 .67 .60 .51 
203055 .68 .61 .52 
203232 .83 .76 .64 
203440 .80 .73 .61 
203442 1.43 1.30 7.09 
203703 .08 .07 .06 
203704/516 .09 .08 .065 
203771 2.06 1.87 1.57 
203772 2.08 1.89 1.59 
203773 3.45 3.12 2.63 
2N3904/6 .08 .07 .06 
204036 .26 .23 .20 
204037 .25 .22 .19 
205294 .46 .42 .35 
205296 .40 .37 .31 
205298 .49 .45 .38 
205415 1.08 .97 .82 
205416 1.39 1.26 1.06. 
205490 .58 .52 .44 
205492 .61 .55 .46 
205494 .64 .58 .49 
205496 .66 .59 .50 
205098 .58 .53 .45 

UE 
pouNDs4p 

Transistors 1+ 25+ 100+ 
2N6099 .58 .53 .45 
2N6101 .60 .54 .46 
40366 .40 .36 .30 
40406 .41 .37 .32 
40407 .41 .37 .32 
40411 .88 .80 .68 
40594 1.18 1.06 .90 

TTL 1+ 25+ 100+ 
7493 .20 .18 .15 
7494 .40 .36 .30 
7495 .23 .21 .18 
7496 .34 .31 .26 
7497 1.02 .94 .79 
74100/4 .71 .65 .56 
74105 .86 .78 .86 
74107/9 .35 .32 27 
74110 .42 .38 .32 
74111/16 27 .25 .21 
74118 .89 .81 .68 
74119/20 .60 .54 .48 
74121 .39 .35 ,30. 
74122 .44 .40 .34 
74123/5/6 .42 .38 .32 
74128 .45 .40 .34 
74132 .60 .55 .46 
74136 .24 .22 .18 
74137 .25 .23 .19 
74141 .24 .22 .18 
74142 1.48 1.33 1.13 
74145 .36 .33 27 
74147 .71 .65 .55 
74148 .74 .67 .57 
74150 .45 .40 .34 
74151/3 .29 .26 .22 
74154 .69 .63 .53 
74155 .28 .25 .21 
74156 .36 .33 .27 
74157 .29 .26 .22 
74159 .77 .70 .59 
74160/1 36 .33 .27 
74162 140 .36 .31 

74163/4/5 .36 .33 .27 
74166 .52 .47 .40 
74167 1,26 .1.14 .97 
74170 1.08 .99 .83 
74172 2.07 1.87 1.58 
74173 .71 .65 .55 
74174 .54 .49 .42 
74175 .84 .76 .64 
74170/7 .38 .35 .29 7 

74180 AO .36 .30 
74181 .99 .90 .76 
74182 .40 .36 .30 
74184/5 .94 .85 .72 
74108AN 4.08 3.69 3.11 
74190/1 .31 .28 .24 
74192/3 .36 .33 .28 
74194 .50 .45 .38 
74195 .2-7 .24 .21 
74196/7 .38 .35 .29 
74198 .60 .54 .46 
74199 .37 .33 .28 
74221 .91 .82 .69 
74H00 .28 .26 .22 
74H05 .32 .29 .25 
74510/11 .28 .26 .22 

TTt 
74H20 
74510 

1+ 
.28 
.31 

25+ 
.26 
.28 

100+ 
.22 
.24 

Triacs, T0220 1+ 
2A 100V .45 
2A 200V .46 
2A 400V .50 
6A 100V .51 
64 200V .52 
6A 400V .56 

i DA 100V .82 
10A200V .84 
10A400V .91 

25 +100+ 
.41 

.42 
.45 
.46 
.47 
.51 
,74 
.76 
.82 

35 
.35 
.38 
.39 
.40 
.43 
.63 
.64 
.69 

LM301A .28 25 21 
MC1310P 1.35 1.22 1.03 
NE555 .28 .25 .21 
NE556 .51 .46 .39 
SN76003 2.20 2.00 1.68 
SN76013 1.47 1.33 1.12 
SN76023 1.47 1.33 1.12 
SN76033 2.20 2.00 1.68 
UA709C .38 .35 .29 
UA741CP .28 .25 .21 
UA747C .68 .61 .52 
UA748C .38 .35 .29 
TAA570 2.14 1.94 1.64 
T8412060 .91 .82 .69 
TBA5201 2.04 1.85 1.56 
TBA5300 1.79 1.62 1.36 
T0A5405 1.92 1.73 1.46 
TBA5500 2.29 2.08 1.75 
TBA560CQ 2.36 2.13 1.80 
TBA7500 1.79 1.62 1.36 
TBA8000 1.79 1.62 1.36 
T8Á920 2.42 2.19 1.84 
TBA9204 2.42 2.19 1.84 
TBA950 2.29 2.08 1.75 
TBA990Q 2.04 1.85 1.56 
TCA2700 1.79 1.62 1.36 - 

TCA800 2.82 2.55 2.15 

CMOS 
4000A 
4001A 
4011/12A 
4013B 
4014A 
4017A 
40188 
4021/22A 
4023A 
40246 
4025A 
40278 
40288 
4029Á 
4030A 
4040A 
40426 
4043/448 
4049A 

40508 
4066/690 
40718 
40988 
4160/1/2 
41758 
41948 
4409P 
4433P 
4450P 
4501CP 
4507Á 
45068 

.19 

.19 
19 
.83 
.95 

1,03 
1.18 
1.03 

.19 

.93 

.19 

.45 
.84 

1.20 
.45 

1.18 
.86 
.80 
.44 

1.24 
.19 
.19 

1.67 
1.04 
1.23 
1.24 
6.64 
8.73 
3.48 
.26 
.44 
.74 

.175 
.175 
.175 
.75 
.86 
.92 

1.06 
.92 
.18 
.84 
.175 
.40 
.76 

1.08 
.40 

7.06 
.78 
.73 
.40 

1.12 
.175 
.175 

1.51 
.94 

1.11 
7.12 
6.00 
7.90 
3.15 

.23 

.40 

.67 

.15 

.15 

.15 

.63 

.72 

.79 

.90 

.79 

.15 

.7I 

.15 

.34 

Thyristors, 10220 
3A 50V .37 
3A 410V .41 
5A 100V .37 
5A600V .50 
7A400V 18 

10A 200V .62 

.34 

.37 

.34 

.45 

.51 

.56 

.28 

.31 

.28 

.38 

.43 

.48 

TTL 

7400 .16 
7401 .19 
7401AN 21 
7402 .16 
7403 .19 
7404 .16 
7405 .20 
7406/7 .27 
7408 .16 
,7409 20 
7410 .16 
7412 .20 
7412AN .22 
7413 .32 
7416/7 .24 
7420 .16 
7422/3 .20 
7425/6/7/8 .21 
7430 .16 
7432 .18 
7433 .23 
7437/8 .20 
7440 .16 
7441AN .74 
7442 .28 
7443 .44 
7444 ,45 
7445 .21 
7446 .50 
7447 .40 
7448 .50 
745011/3 .19 
7454/60 .19 
7470/2 .34 
7473/4 .26 
7475 .21 
7476 .31 
7480 .36 
7481/2 .57 
7483 .31 
7484 .45 
7485 .47 
7488 .20 
7489 2.42 
7490/1 .20 
7491ÁN .20 
7492 .31 

.15 

.17 

.19 

.15 

.17 

.15 

.18 

.24 

.15 

.18 

.15 

.18 
20 
.29 
.22 
.15 
.18 
.19 
.15 
.16 
21 
.18 
.15 
.67 
.25 
.40 
.40 
.19 
.45 
.36 
.45 
.17 
.17 
.30 
.23 
.19 
.28 
.33 
.52 
28 
.40 
.42 
.18 

2.19 
.18 
.18 
.28 

.13 

.14 

.16 

.13 

.14 

.13 

.15 

.21 

.13 

.15 

.13 

.16 

.17 

.25 

.19 

.13 

.15 

.16 

.13 

.14 

.78 

.16 

.12 

.56 

.21 

.33 

.34 

.16 

.38 

.30 

.38 

.15 

.15 

.26 

.20 

.16 

.23 

.27 
.44 
.23 
.34 
.36 
.15 

7.85 
.15 
.15 
.24 

14 
.92 
.34 
.90 
.66 
.61 
.34 

Bridge Rest 
2A 50V .38 
2A 100V .42 
2A 200V .47 
2A 400V .59 

. 

.35 

.38 

.42 

.54 

.29 

.32 

.36 

.45 

.34 

.15 

.75 
1.28 

.80 

.94 

.94 
5.06 
6.65 

LEGS 
TIL209 .17 
TIL212 .21 
71L216 .21 
TIL220 .16 
TIL228 .23 
TIL234 .23 
TIL232 .21 

.155 

.19 

.19 

.14 

.21 

.21 

.19 

.13 

.16 

.16 

.12 

.175 

.175 

.16 

Disc Ceramics 
30V 1+ 25 +100 +. 
.07,.022, 
.047µF .06 .05 145 45 .08 .07 .06 
Resistors 1-W 

Carbon Film 5% .015 .01 .009 

many Send S.A.E. for full Y 

list. 

Vat 8%. Add 30 for P. E P. 
p 

We operate a mixed pricing system 
on semiconductors of the same m 

Example. 10 x 7400, 10 z 
7411 30 x 7412, 50 x 74156. 
= 100 items. You will be charged 
the 100+ price. 

Callers Welcome. All components c ponents 
new and to full spec. 
Telephone: 0822 5439; Telex 
45263. 

All prices are in Ps. 

Exchange rates: 

French Fr. X8.6 
Belgium Fr. 658.5 
Dutch Guilder X4.1 
German Mark X3.8 

2.65 
.20 
.34 
.56 

Diodes 
0914 .03 
0916 .03 
04001 .045 
N4003 .05 
04003 .055 
N4004 .055 
04005 .055 
54006 .06 
N4007 .065 
N4148 .03 
N4149 .03 

13ZY88C Series .07 

.015 

.016 

.04 

.04 

.045 

.05 

.05 

.05 

.055 

.015 
.016 
.055 

.013 

.014 

.D35 

.045 

.04 

.04 

.04 

.045 

.05 

.013 

.014 

.047 

DIL Sockets 
6 pin 

14 pin 
16 pin 
18 pm 

20 pin 

22 pin 
24 pm 
28 p'o 
40 pin 

.13 

.14 

.16 

.22 

.23 

.25 

.26 

.34 

.49 

.115 

.125 

.14 

.195 

.21 

.225 

.235 

.31 

.44 

.095 

.105 

.12 

.165 

.18 

.19 

.20 

.26 

.37 
Linear ICs 
555 .35 
709 .42 
710 ,47 
741 .24 
747 .40 
748 42 
CA3130E .95 
CA3130T 1.03 

.27 

.38 

.42 

.21 

.37 

.38 

.86 

.94 

.22 

.32 

.36 

.18 

.31 

.32 

.72 

.79 

Voltage Regs 
7805 
7812 
7905 
7912 

38 
.78 
,90 
.90 

.71 

.71 

.82 
.82 

.60 

.60 

.69 

.69 

STRUTT Electrical & Mechanical Engineering Ltd., 3c BARLEY MARKET ST., TAVISTOCK, 
TELEPHONE: 0822 5439 TELEX 45263 Callers Welcome. All components new and to full spec. 

DEVON PL19 05F 

Send SAE for full list. 

The professional scopes 
you've always needed. 
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SuperlO 
,:.w..:... 

£219.00 plus VAT 

When it comes to oscilloscopes, you'll have to go a long way to 
equal the reliability and performance of Calscope. 

Calscope set new standards in their products, as you'll discover 
when you compare specification and price against the competition. 

The Calscope Super 1 0, dual trace 1 0 MHz has probably the 
highest standard anywhere for a low cost general purpose 
oscilloscope. A 3% accuracy is obtained by the use of stabilised 
power supplies which cope with mains fluctuations. 

The price £21 9 plus VAT. 
The Super 6 is a portable 6MHz single beam model with easy 

to use controls and has a time base range of ips to 1 OOms /cm 
with 1 OmV sensitivity. Price £ 1 62 plus VAT. 

CALSCOPE DISTRIBUTED BY 
Marshalls Electronic Components, 
Kingsgate House, 
Kingsgate Place, 
London, N.W.6. 

Audio Electronics, 
301 Edgware Road, London W.2. 
Tel: 01 -724 3564 
Access and Barclay card facilities 
(Personal Shoppers) 

Maplin Electronics Supplies Ltd. 
P.O. Box 3 
Rayleigh, Essex. 
Tel: 0702 715 155 
Mail Order 

CALSCOPE 
Practical Wireless, February 1979 



IMPORTANT ANNOUNCEMENT 
With completion of our series of itemised advertisements we announce release of 
our newest catalogue, CATALOGUE No. 9- completely revised, enlarged and 
best yet. 
SEND FOR YOUR FREE COPY NOW TO DEPT. PW29 

HARDWARE /SOLDER TOOLS 

Section 5 
Catalogue No. 9 
NOW READY 

SOLDER TOOLS 

ORYX50 
Temp controlled £9.7514 
Spare element £3.90N 
Bits (1 t types) ea. £1.00N 
ORYX Super 30 £4.45N 
Spare element £3.00N 
Bits as for ORYX50 
ISO -TIP Quick Charge cordless 
iron £20.50N 
Bits micro 7566 £2.30N 

fine 7545 £2.30N 
h.d. 7546 £2.30N 
Std 7535 £2.30N 

PC drill attachment 
6500 £10.60N 
Spare bulb 35pN 
ERSA Sprint 
Solder gun £8.62N 
Spare element . , £5.00N 
Bit No 862VN 40pN. 
ERSA solder station 
Temp controlled iron 
with stand £59.00N 

GREENWOOD PYROMETER 
£25 -00N 

DESOLDER TOOL 
SR3A £6.50N 
Spare nozzle. PTFE SR3AN 70pN 
ANTEX C -240V 15W £3.60N 
Spare element £1.60N 
Nickel plated bits 46pN 
Not -094 "; No4 -187 "; 
No 6 .047" 
Iron coated bits 46pN 
No. 102, 104, 106 

ANTEX CCN -240V .. £3.80N 
(low capacitance) 15W 
Spare element £1.90N 
Iron coated bits 46pN 
1100 .094 "; 1101 .225 "; 
1102.187" 
ANTEX CX 240V .... £3.60N 
Spare element £1.60N 
Bits for CCN above 

ANTEX X25 -240V 25W £3.60N 
Spare element £1.60N 
Iron coated bits 50pN 
50 -094"; 51 125 "; 52 187" 

ANTEX STAND ST3.. £1.50N 
No 666 Sponge 6pN 
SOLDERSTAT RANGE 
HMS240V 16W £4.75N 
HMS 240V 24W £4.75N 
HMS 110V 16W £4.75N 
HMS 110V24W £4.75N 
Spare elements £2.35N 
Nickel plated bits 
2037 3.2mm - 80pN 
2038 2.4mm 80pN 
2003 2mm stub 80pN 
Iron plated 
2032 4-5mm £1.90N 
2033 6-5mm £1.90N 
IC desolder head for HMS 
Irons 
14 -way í5.7061 
16 -way £5.70N 
HMS 240V Solder Kit in 
presentation box £8.90N 
HMS 12V Solder Kit 
in wallet £7.60N 

VERO PRODUCTS 

VEROBOARD 
0.1" matrix copper clad 
3.75" x 2.5" 46p 
5" x 2.5" 55p 
5" x 3.75" 55p 
5" x 375" 62p 
8-45" x 1-5" 57p 
DIP -BOARD £2.78 
VQ Dip -Board £1.11 
24 -way plug -in £2.20 
32 -way £2.40 
EURO Dip -Board £3.57 
0.1" matrix unclad 
3.75" x 2.5" 31p 5" x 3.75" 56p 
EURO Board 89p 
0.15" matrix, copper clad 
3-75" x 2.5" 44p 5" x 2.5" 53p 
3.75" x 3.75" 53p 5" x 3.75" 
74p 8.45" x 1.5" 57p 
0.2" matrix, copper clad 
5" x 3.4" TO CLEAR 30p 

TERMINAL PINS 
(Not made by Vero) 
0.040" dia for 0.1" matrix per 
100 35p per 500 £1.15 
0.052" dia for 0.15" matrix per 
100 40p (Both types double 
ended) 

VEROBOX STANDARD 
BOXES 
High Impact polystyrene light grey 
top, dark grey bottom section. 
Type L W H 
2514F 100 50 25 £1.64 
2516G 100 50 40 £1.86 
2518H 120 65 40 £2.07 
2520J 150 80 50 £2.45 
2522K 188 110 60 £3.13 
VEROBOX CASES 
Constructed from ABS material 
light grey top & dark grey bottom 
section. Anodised ali. front and 
rear panels. Internal guides for PC 
boards. 

PIN INSERTION TOOLS 
No PIT1 for 0-040" pins Type L H D 

(0.1" matrix) 
No PITS for 0052" pins 

£1.27 1237J 
1238D 

154 
154 

40 
60 

85 
85 

£2.56 
£2.82 

(0.15" matrix) £1.27 1239K 154 80 85 £3.38 

SPOT FACE CUTTER 
1410J 
1411D 

205 
205 

40 
75 

140 
140 

£3.53 
£3.96 

Suitable for any matrix 89p 1412K 205 110 140 £5.12 

SLOPING FRONT PLASTIC CASES 
The 1798K has white top and grey bottom 
section, the 2523E has light grey top and dark 
grey bottom section. 
Both have anodised aluminium panels. 
Type W H1 H2 D Price 
1798K 171 38 75 121 £4.19 
2523E 220 52 100 156 £6.36 

19" CARD /FRAME CASE SYSTEM 
accepts plug -in modules and standard Euro- 
pean size circuit boards. 
Light blue with natural anodised aluminium end 
plates. 
Can be rack mounted. 
Type Item Price 
3841L Case £20.71N 
3842F End plate angles (pr.) 83pN 
3843A 8" Module £4.005 
2844G 4" Module £3.05N 
38458 2" Front panel £1.0261 
2846H 1" Front panel 97pN 
3979K Board for module £1.39 
1034E Veroboard, clad £1.42 
1041J DIP -board £3.59 
0267H 31 -way plug 97pN 
0258C 31 -way socket £1 .065 

EUROCARD CONNECTORS 
2876D 64 -way plug 
2874C 44 -way socket 

£2.47N 
£4.48N 

WE ARE NATIONAL DISTRIBUTORS FOR 

NASCOM 1 MICROCOMPUTER KITS 
FOR DELIVERY FROM STOCK 

NET PRICES FROM £197.50 +V.A.T. 
QUANTITY DISCOUNTS - TRADE ENQUIRIES INVITED 

MOTOROLA Microprocessor Evaluation Kit, net £175.87 + V.A.T. 

TRANSFORMERS 
All mains transformer primaries 
suitable for 240V input except for 
50TS2A. 
GP302 30V 2A 
tapped at 12, 15, 20, 24V £4.60 
GP501 50V 1A 
tapped 19, 25, 33, 40V .. £4.30 
G P502 50V 2A 
tapped 19, 25, 33, 40V £6.30 
GP601 60V 1A 
tapped 24, 30, 40, 48V .. £4.60 
GP602 50V 2A 
tapped 24, 30, 40, 48V .. £6.70 
50TS2 50V 2A 
tapped 25, 45V 

Pri /sec shield £6.55 
5OTS2A 50V 2A (110/120V pri) 
tapped 25, 45V 
Pri /sec shield £6.55 
28T05 
12V, 12V, 2 -0 -2V 0.5A £4.40 
28T1 t2V, t2V, 2 -0 -2V 1A£4 -90 
28T2 12V, 12V, 2 -0 -2V 2A£530 
12T05 6V, 6V, 0-5A 
(Split primary 120, 120V) £3.30 
CT1 17V 1A 
charger duty tapped at 9V £2.95 
CT2 17V 2A 
charger duty tapped at 9V £3.25 
CT4 17V 4A charger duty £3.85 

FT163V1-5A £2.45 
GP12 12V 1.5A £2.30 
606/1 6-0-6V 100mA £1.00 
MT280 6V, 6V, 250mA £1.50 
909/1 9-0-9V 75mA . .. £1.00 
GP909 9-0-9V 0.5A . . . £2.10 
12012/1 12-0-12V 50mA £1.00 
1200 12-0-12V 100mA £1.20 
MT150 12V, 12V, 150mA £1.70 
151A 15-0-15V 1A £3.20 
GP202 20-0-20V 0.75A £2.30 
301A30-0-30V 1A £3.80 
Miniature L.S. transformer 
LT700 Pri. 1K2 C.T. 
Sec 3.2 

POT CORES 
FERRITES 
BOOKS 
Latest price list of all ranges free 
on request. 

PRINTED CIRCUIT 
MATERIALS 
COPPER CLAD BOARD 
300 x 150mm 
Single Sided 
SRBP 85p; Fibreglass . £1.65 
Double sided SRBP ...... £1.00 
UNCLAD SRBP 
300 x 150mm 56p 
FERRIC CHLORIDE 
Lab grade 100gm pack 
500gm jar £2.30 
POSITIV -20 Aerosol 75cc 
with instructions £1.30 
ETCH RESIST PEN 
Decon with spare tip 85p 
73-00 6300 
SILVER CONDUCTIVE 
PAINT 3gm vial 
Elecolit 340 £2.20 

RELAYS 
MINIATURE CONTINENTAL 
TYPE 
Type R42 12V 1850 2 C/0 £2.00 
Type R44 12V 1850 4 C/O £2.20 
PC socket type P40 97p 
Ordinary wiring skt. W40 88p 
Mounting strip 6 posn. R40 26p 
PIGMY MAINS RELAY 3 C/O 
10 amp 6V 290. 12V 1100. 24V 
4750. 
all d.c. each £2.30 
240V a.c. 32000 coil .... £2.55 

REED RELAYS open construction' 
5V 1060 CSA5 single n/o 90p 
12V 6450 CSA 12 single n/o 
5V 570 CDAS double n/o £1.28 
12V 3200 CDA 
12 double n/o £1.19 
REED RELAYS enclosed type n/o 
LPS12 single 5900 98p 
LPD12 double 3550 .. £1.44 
LATCHING RELAYS 
enclosed n/o 
CLA5 5V 4000 £1.90 
CLA12 12V 2250 £2.30 

CONNECTORS 
(V.A.T. -12k %) 

DIN Plug Socket 
3 way 11p 9p 
4 way 13p 15p 
5 way 180° 14p 10p 
5 way t80 °PC - 12p 
5 way 240° 15p 15p 
6 way 16p 12p 
7 way 18p 18p 
Full range available from 2 way. . 

EDGE CONNECTORS 
Gold flash contacts 
0.1" 24 way £1.06; 32 way 
£1.29; 36 way £1.55. 
PHONO 
Single socket 5p, plug 6p 
Twin socket 9p 
Quad socket 13p 
Plug colours: blk, red, yellow, grey. 

SEE CURRENT PRICE 
LIST FOR FULL RANGES 

* GOODS SENT POST FREE 
U.K. on C.W.O. orders over £5 list 
value. If under, add 27p handling 
charge. 

* ATTRACTIVE DISCOUNTS on 
C.W.O. orders-5% where list 
value is over £10. 10% where list 
value is of £25. 

* TOP QUALITY 
MERCHANDISE - ALL 
BRAND NEW AND 
GUARANTEED TO SPEC. 

* V,A.T. -Add 8% to value of order. 
For items marked ", add 123 %. 

* FOR ACCESS OR BARCLAY- 
CARD orders, just phone or 
write your number. No discounts 
on credit card orders. 

* No discounts allowable on prices 
marked Net or N. 

OUR COMPUTER -AIDED 
SERVICE TAKES GOOD CARE 
OF YOUR ORDERS NO MATTER 
HOW LARGE OR SMALL. 

Every effort is made to ensure accuracy of information at time of going to 
press. Prices charged are those showing in our current price list. 

All9rders and written communica 

SWITCHES 

ERG Dual in Line 
One pole change over SDC1 42p 
Two -SDC2, 78p 3 -SDC3 £1.08 
On /Off 2 pole SDC2 42p 4 pole 
SDS4 75p. 6p SDS6 £1.08. 8p 
SDS8 £1.32. 
Multiple -1P /8 way DS16A1 8 
99p. 2P /4V DS 16A2 4 £1.08. 

ROTARY MAINS 
Lorlin MS 4 amp 48p 

WAVECHANGE 
Lorlìn CK series MBB contacts 
1 pole 12W 37p; 2 pole 6W 37p; 
3 pole 4W 37p; 4 pole 3W 37p. 

ROTARY SWITCH KIT 
Type RA 6 wafers 60p 
RA Wafers MBB 
1P 1W or2P5W 66p 
RA Wafers BBM 
1P 12W,2P6W, 
3P 4W, 4P 3W, 
6P 2W 66p 
RA Shorting wafer, MBB 
Rotating open circuit 66p 

PUSH BUTTONS 
Standard Size 
SSP10, 250V 3A a.c. 
push on, push off 
panel hole 0.5" 67p 
SSP11, as SSP10 
push to make 56p 
Sub -Miniature 250V 0.5A a c. 

8531 push to make 62p 
8533 push to break 62p 
(Panel hole 0.25 "). Buttons in choice 
of black or red. 

CASTELCO RANGE 250V 1A 

0375" hole with long white fixing 
ring unless otherwise ordered 
No. 2644 SP make 18p 
No. 3244 DP make 34p 
No. 2648 SP break 18p 
No. 3248 DP break 34p 
No. 2634 SP on /off 17p 
No. 3234 DP on /off 30p 
No. 4434 as 3234 but switch 
sections reversed 30p 
No. 4444 as 3244 but switch 
sections reversed 34p 
Spare rings in black, red, yellow, 
green, blue, white or pink each 2p 

TOGGLE 250V 1.5A a.c. 
Chrome finish 
101 1 C SPST 56p 
1016CSPDT 61p 
1019C SPDT 

centre -off 64p 
409 DPDT 77p 
Sub- Miniature 250V 2A a.c. 
Panel hole 0.25" 
57101 SPDT 63p 
S7201 DPDT 84p 
57203 DPDT 

centre -off 84p 
S7205 DPDT biased 

each side £1.20 
57207 DPDT biased 

one side £1.20 
57211 SP 3 -way £1.20 
S7301 3PDT £1.42 
S7401 4PDT £1.80 

MICROSWITCHES SPDT 
SSUO1 button 85p 

TIME SWITCHES (Smith's) 
For electrical use. 13A rating 

IMERSET for wired -in 
situations, 2 on & 2 off actions per 
day £13.75N 

P 

ELECTRVK[LE LTD 
28, ST. JUDES ROAD, ENGLEFIELD GREEN, 

EGHAM,SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 

Northern Branch - 680, BURNAGE LANE, 
BURNAGE, MANCHESTER M19 1NA(061)432 4945 
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NO 

BATTERIES 

NO WIRES 
ONLY 

£32.99 
PER PAIR 

+ VAT 54.12 

The modern way of instant 2 -way communications. Supplied 
with 3 -core wire. Just plug into power socket. Ready for 
use, Crystal clear communications from room to room. 
Range .1.mile on the same mains phase. On /off switch. 
Volume control. Useful as inter -office intercom. between 
office and warehouse in surgery and in homes. P. & P. 99p. 

4-STATION INTERCO . 

+ V.A.T. £1.82 
Solve your communica- 
tion problems with this 

4- Station Transistor intercom system (1 master and 3 Subs), 
in robust plastic cabinets for desk or wall mounting. Call/ 
talk /listen Cron) Master to Suba and Subs to Master, Ideally 
suitable for Business, Surgery, Schools, Hospitals and Office. 
Operates on one 9V battery. On /off switch. Volume control. 
Complete with 3 connecting wires each 66ft. A Battery 
and other accessories. P. & P. 99p. 
NEW f AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

ONLY 

£16.95 
+VAT £ì 36 

Latest teon isturised Telephone Amplifier with detached 
plug -in speaker. Placing the receiver on to the 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" calla: leaves the user's hands free to make 
notes, consult files. No long waiting, saves time with long. 
distance calle. On /off switch, volume control, conversation 
recording model at 81999 + VAT £1.60. P. & P. 89p. 

10 -day price refund guarantee on an items. 
WEST LONDON DIRECT SUPPLIES (PW2) 

169 KENSINGTON HIGH STREET, LONDON. WS 
01 -937 554f 

H e C SHORT -WAVE A KITS 

WORLD -WIDE RECEPTION 

'H.A.C.' well known by amateur constructors 
for its Short Wave receivers, now offers a 
complete range of kits and accessories to suit 
the novice and the expert. 
£10.50 INCLUSIVE -the ever popular and 
easy to construct DX receiver Mark III; 
containing all genuine short wave components, 
drilled chassis, valve, accessories and full 
instructions. 
NEW T TWIN TRANSISTOR RECEIVER, 
selective, sensitive and with fantastic reception, 
yet needing only a single PP3 battery, at 
£12.50 this receiver is outstanding value, and 
will give you hours of interest and enter- 
tainment. 
Lastly the IC and K plus (illustrated above) 
for the more advanced constructor. This 
receiver has recently been re- designed for even 
better reception. All orders despatched within 
7 days. Send stamped and addressed envelope 
now for free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. Box No. 16,10 Windmill Lane 
Lewes Road, East Grinstead, West 

Sussex RH 19 3SZ 
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Sonic 
HI TI DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 
Imp 8 or 1512 as app. 

Guarantees: 
TITAN 5 years 

FANE LIFETIME 
OTHERS I year 

ALL PRICES 
INC. VAT 

Prices correct at 11.12.78 

HI -FI TYPES List/Value 
5" FANE 501 Mid or Full range Sp. Price 
8" A.F. Model 80 Dual Cone Sp. Price 
8" A.F. Model 83 Dual Cone Sp. Price 
FANE 8" 808T Dual Cone Sp. Price 
WH'FEDALE L'TON 3XP kit Pr. £6070 
10" DENTON 2XP KIT Pair £39-15 
10" GLENDALE 3XP KIT £8244 
A.F. FRI 8" SPKR KIT Sp. Price Pair 
8" FANE MODE ONE KIT Sp. Price Pair 
10" ELAC Model IORM 10 -15w Sp. Price 

Sonic 
Price 
£4.95 
£5.95 
£6.95 
E3'95 

£43.95 
E26.95 
f58.95 
El 4.95 
£19.99 
£2.50 

CABINETS (TEAK VENEERED) 
20" is I 1 +" x 9 =," Suitable for Mode I or FRI Kits 
and Models 80, 83 or 808T Spkrs. 

Limited Number 06"95 ea, 

GROUP /DISCO TYPES PLEASE STATE IMPEDANCE 

12" TITAN T12/45R. £15.00 £12.95 
12" TITAN T12 /60R £2250 £14.95 
12" TITAN T12/100A 100w £3600 £22.95 
12" CELESTION G12M £16.50 £11.95 
12" CELESTION G12H 30w £2200 £14.95 
12" CELESTION 612/50 50w £25.75 £18.95 
12" GOODMANS 12 PD Sp. Price £21.95 
12" GOODMANS 12 PG Sp. Price £18.95 
12" FANE 'SPECIALIST P.A. 80 £2995 £18.95 
12" DISC080 £2995 £19.95 
12" ., DISCO100 £31.95 £21.95 
12 "' GUITAR BOL £28.95 £18.95 
12" GUITAR 100L £3195 £19.95 
12" , , GUITAR 80B £29.95 £19.95 
12 "CRESCEND 8O £44 "95 £29.99 
12" BOLT £4995 £34.95 
12" FANE CRESCENDO 12A £64.45 £41.95 
12" 12L £6767 £39.95 
12" 12 BASS £6395 £39.95 
15" TITAN T15/60 60w £26.00 £17.95 
15" TITAN T15/70 70w £2800 £19.95 
15" TITAN T15/100 100w £41.00 £29.95 
15" FANE 'SPECIALIST BASS 85 £41-95 £29.95 
15" BASS 100 £44.50 £31.50 
15" GOODMANS 15P Sp. Price £23.95 
15" FANE CRESCENDO /15 £82.66 £51.95 
15" BASS £85.95 £51.95 
15" 15/100LT £7469 £51.95 
15" 15/160160w £107.23 £72.95 
15" COLOSSUS 200w £121-91 £72.95 
18" TITAN T18 /100 100w £51.00 £39.95 
18" GOODMANS 18P Sp.Price £39.F" 
18" CELESTION G18C £53.00 £41.3.. 
18" FANE CRESCENDO 18A £11497 £72.95 
18" BASS £10186 £59.95 
18" 'COLOSSUS' 200w £12981 £75.00 

HORN UNITS (Carr. 85p) 
CELESTION MH100025w £1700 
FANE 910 MK I 150w £1775 

920 IOOw £6295 
j4430.50w £7.95 
j73 50w £11 .75 
jI0450.70w £1695 

E13.75 
EIO.99 
444-50 
£4-95 
E7.95 
f10:95 

HIGH POWER 'CROSS-OVERS' 
FANE HPXIR or HPX2R Carr. 35p £3.65 £2.25 

ADD -ON HIGH FREQUENCY UNITS 
F.A.L. 'Add -on' Carr. £I £4195 £35 95 
TITAN TIH 70w Carr. £I £33.00 L23.95 
TITAN TS2H I00w Carr. El £3300 E23.95 
TITAN T2H Carr. El £39.00 £26.95, 

EXTRA SPECIAL MAIL ORDER OFFER 
TITAN TA,S0A 50w AMPLIFIER 

High sensitivity 
Multi purpose 
three ind. 
controlled inputs. 
Controls Bass. 
Treble presence. 

Robust, well styled cpm pact cabinet. Black Vynide 
covered. months 

Guarantee. Carr CI 
Fascia. ßJ.95 

Also for personal shoppers only 

AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING, CABINETS, 
CREDIT TERMS AVAILABLE oover ers rd L20 
Phone orders accepted from Access & Barclay card holders. 

403 SAUCHIEHALL STREET 
Tel: 041 332 0700 GLASGOW 

Mail Orders /Export enquiries only ... to24 Newgace 
Shopping Centre, NEWCASTLE. Add £1 <arr. on 
Hi -Fi spkrs. or kits. Otherwise add LI .25 (12" Spkr). 

EI-50 (15 ") E2.50 (18 ") 

OSMIABET LTD We make transformers 
amongst other things 

LOW VOLTAGE TRANSFORMERS: Prim 240V ac. 
6.3V 1-5A £2.45; 3A £3.00; 6A CT £580; 12V 1.5A 
£3.00; 3A CT £50; 6A CT £6.85; 15V 0.5A £2.50; 18V 
1-5A CT £50; 24V 1.5A CT £580; 3A CT £6.85; SA 
CT £1400; 8A CT £23.00;12A CT £30; 40V 3A CT £1000 
TWIN SEC TRANSFORMERS: Prim 240V ac. 
6V 0.6A + 6V 0.6A; 9V 0 -4A + 9V 0.4A; 12V 025A + 
12V 025A; 20V 0.15A + 20V 0.15A; all at £3.50 each; 15V 
0.75A + 15V 0.75A £4.85; 15V 1-5A + 15V 1.5A £7.00; 
18V to + 18V 1A £6"50: 18V 1.5A + 18V 1.5A £7.50 
20V 1.5A + 20V 1.5A £7-50; 12V 4A + 12V 4A £8'50; 
25V 2A + 25V 2A £8.50. 
MIDGET RECTIFIER TRANSFORMERS: 240v ac. 
6 -0 -6V 1.5A or 5 -0 -5V 1A £2.50 each; 12 -0 -12V 1A or 
20 -0 -20V 0.75A £3.00 each; 9 -0 -9V 03A or 12 -0 -12V 
025A or 20 -0-20V 015A £2-50 each, 
LT TRANSFORMERS TAPPED SEC: Prim 240V as. 
0- 10- 12- 14.16 -18V 2A £5.00; 4A £7'00; 0- 12- 15- 20.24 -30V 
2A £575; 4A £9.00; 0- 5- 20- 30 -60V IA £7.00; 2A £8.50; 
0- 40- 50- 60.80- 100 -110V 1A ££10.00. 
MAINS TRANSFORMERS SPECIAL OFFER: 
Prim 240V ac. 
250- 0 -250V 60Ma 6.3V 1A £1.75; 250V 100Ma 6-3V 2A 
£2.50; 9V 3A £2.50; 20W Auto. 110/240V £1.75. 25V 3A 
LOUDSPEAKERS £1.00, 
2)in 80, 211in 8 or 2511, 2iin 80, 3in 3512, 3;in 3, 
26 or 8012, all at £15 each; 5 x 311 3 8, 15 or 250, 
£150;7 x 4in 3, 8, 16, 25 or 8012,£175; 8 x Sin4,8or 
2512, £3 00; 8in 812, £2-50. 
"INSTANT" BULK CASSETTE /TAPE ERASER 
Instant erasure of cassettes and tape spools, any dia- 
meter, demagnetises tape heads, 200/240V ac, £5.50. 
POWER SUPPLY, TWIN OUTPUT: Prim 240V ae. 
New, British manufacture, smoothed d.c. output 20V 
1'5A, plus stabilised output of 15V 100Ma, plus 12V ac 
0-SA output, complete with diagram, £325. 
EDGEWISE LEVEL METER FSD 200µA 
Size 19 x 18x 20mm 6000, £1.10. 
CHARGING METERS 1;in diameter. 
2A or 3A £125 each; 5A or 10A £1.50 each. 
SYNCHRONOUS GEARED MOTORS, 240V ae. 
Brand new, built in gearbox, 1 or 20 RPH, at £1.20 each. 
0/P TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P. sec tapped 3 -8 -15, A -A 6K 30W, £1150; A -A 3K 
50W, £1700; 100W (EL31, KT88, etc), £200. 
G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers valve amplifiers 30W to 400W, 75p. 
MULTIWAY SCREENED CABLE, PVC COVERED 
36 way £1'00; 25 way 75p; 14 way 50p; 6 way 25p; 4 way 
20p; 2 way 10p; 1 way Op; 4 way individually screened 
25p per metre, fig 8 twin stereo do screened 1Sp. 
MAINS CABLE 
4 way 30p 3A; 3 core mini cable ideal for speakers; inter- 
coms; telephones etc; £4.50100 M. 
CONDENSERS 
Electrolytic, 400/400V 75p; 2000/30V 30p; 1200/75V; 50p; 
2200/40V 40p; 3900/100V £15; Paper tubular, W /E, 
4/160V, 6 /160V, 2/150V, each 25p, 0-1/2000V 30p. 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE V.A.T. 

Callers by appointment only. S.A.E. enquiries, lists 

46 Kenilworth Road, Edgware, Middx. 
HA8 BYG. Tel: 01 -958 9314 

THE SINCLAIR PDM35 Digital Multimeter 
Now a digital multi- e 

meter at an analogue -" 

price and look at the 
spec! 
D.C. VOLTS 1 mv- 
1000v(1 % - 1 count) 
10m>) Input. 

A.C. VOLTS lv -500v. 
40Hz -5kHz (1 %-l- 2 
counts). 
D.C. CURRENT 
1 inA -200mA (1% 
COUnt). 
RESISTANCE 10- 
20mO II .5%+ 1 

Covet) £29.80 c 
or £30 95 company or gov;. purchase order. 
Adaptor. 93.20. Padded case E3 20. 30kV probe 
ç 

1 8 92 
New DM 350 31/2 digit mulnmeter @ £71 28 
New DM 450 @ £96. SAE for details. 

THE SINCLAIR MICROVISION 
The amazing pocket T V that will 
pick up programs throughour the 
world. complete with rechargeable 
batteries International model 
£14995 inc VAT 
UK model £99 inc VAT: 

a Adaptors £6.00. Battery £1.16. 

SINCLAIR DM 35 
Sae (for detailed Brochure ex- stock) 

Portable 352 digit 6 function -t Multimeter 
'2:1t DC volts, mV to 1000V 

AC volts 1 mV to 750V 
AC & DC current 1e A to 1A 

E52.ß0 
Resistance I Q 20m0 

VAT 
Diode test OlsA to mA 

n c ris 10mí1 input. OC etc 1 oi. AC 
Case £8.50. Adaptor £3.75 CWO acc 1 5% 3087 -10KH7 

£23.95 + 86p 
postage. Beck. 
Batts. £8.95. 

SINCLAIR ENTERPRISE 
79 -step programmable calculator 
ITng onometr,c functions logs 
etc. I has s independent 

wh ch can be used 
under 

or 
a ontrol forward 

Or backward stepping facility for 
exa ing the stored program 
and conditional branching under 
program control We have 
thrown in 

a 

adaptor 
a lkah nc battery and a 

h 

r. 
volume sol tware I,brarycon- 
ta,ning 316 programs and an 
nstrucbon manual 

KRAM E R & 
COWe will y o pnce cash with 

order basis if competitor has goods in stock 
9 October Place, Holden Hill Road, London NW 14 1 EJ 

Telex 888941 Attn. Kramer K7. Tel. 01 -203 2473 
Mail order only SAE for data sheets Export enquiries welcome 

Practical Wireless, February 1979 



SAVBIT 
handy solder 
dispenser 
Contains 2.3 
metres approx. of 
1.22mm Ersin 
Multicore Savbit 
Solder. Savbit 
increases life of 
copper bits by 
10 times. 
Size5 58pinc.VAT 

--, For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC115 provides 6.4 metres 
approx. of 0.71 mm solder 
for fine wires, small 
components and printed 
circuits. 

69p inc. VAT 

Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size 19A 63p inc. VAT 

Hand y size reels 
and dispensers 

. 

of the world's finest cored solder 
to do a professional job at home 

Ersin Multicore Solder contains 5 cores of 
non -corrosive flux that instantly cleans heavily 

oxidised surfaces and makes fast, reliable 
soldering easy. No extra flux is required. 

handy size reels of 

SAVBIT, 40/60, 60/40 
and AL U -SOL solder alloys 

These latest Multicore solder reels are ideal for the toolbox. 
Popular specifications cover all general and electrical applications, 
plus a major advance in soldering aluminium. Ask for a free copy of 
'Hintson Soldering' containingclearinstructionstomakeeveryjobeasy. 

Ref. Alloy Diam. 
Imml 

Length 
metres 

approx. 
Use Price 

inc. VAT 

Size 
3 

40/60 
Tin/ Lead 

1.6 10.0 For economical general 
purpose repairs and 
electrical joints. £2.16 

- Size ALU -SOL 1.6 8.5 For aluminium repairs. 
4 Also solders aluminium 

to copper, brass etc. £2.46 
Size 

10 

60/40 
Tin/ Lead 

0.7 39.6 For fine wires, small 
components and printed 
circuits. £2.38 

Size 
12 

SAVBIT 1.2 13.7 For radio, TV and 
similar work. Increases 
copper -bit life tenfold. £2.29 

Sole U.K. Sales Concessionaires 

Bib Hi-Fi Accessories Limited, 
Kelsey House, Wood Lane End 
Hemel Hempstead, Herts. HP24RQ 

Prices shown are recommended retail inc VAT. 
From electrical and hardware shops. In difficulty 
send direct, plus 20p P Er P. Prices and 

specifications subject to change without notice. 

SOLDERING 
FLUX PASTES 

'ERSIN' A non -corrosive, rosin based 
flux for general and electrical soldering 

in conjunction with 'Ersin' Multicore solders. 
Ref AF14 48p inc. VAT 

'ARAX' For general metal joining in conjunction with 'Arax' 
Multicore solders. Ref RF10 48p inc. VAT 

BIB WIRE STRIPPER 
and CUTTER 
Fitted with unique 8 -gauge selector and 
handle locking device. Sprung for automatic 
opening. Strips flex and cable in seconds. 

Model 8B 97p inc. VAT 
Pat. No. 144913 

EMERGENCY SOLDER 
Self- fluxing, tin /lead solder tape that melts with a match. 
For electrical and non -electrical applications. 

Size ES36 39p inc. VAT 

MULTICORE 
DESOLDERING WICK 

Absorbs solder instantly from tags, 
printed circuits, etc. Only needs 40 -50 

watt soldering iron. Quick and easy to use. 

Non -corrosive. Size AB10 97p inc. VAT 

ECONOPAK 
A reel of 1.2mm'Ersin' Multicore 
solder for general electrical use. 
Size 13A £2.59 inc. VAT 

A reel of 3mm 'Arax' 
Multicore solder for general non 
electrical use. 

Size 16A £2.59 inc. VAT 

BENTLEY ACOUSTIC 
CORPORATION LTD. 
7. GLOUCESTER ROAD. LITTLEHAMPTON, SUSSEX 
All price. inclusive of V.A.T. at I3}°/, Telephone 6743 A 

3i 1.00 
D1 .50 
D63 50 
DAC32 100 
DAF91 35 
DAF96L00 
DC90 70 
DD4 O B 
DF33 1-00 
DF91 -30 
DF92 25 
DL96 1.00 
1/1363 75 
DH76 50 
DH77 -60 
DH81 1.00 

DK40 1.00 
DK91 50 
DK92 1.00 
DL33 1-00 
DK96 1.00 
DL63 70 
DL82 1-00 
DL92 -85 
DL94 1-00 
DL96 1-00 
03170 1-50 
DM71 1-75 
DW4 1.15 
DY51 2.00 
DY87/6 -52 
DY802 .50 
E80CC 4-75 

E8OF 550 
E81CC E00 
E82CC 2-00 
E83F 3-50 
E8800 120 
E92CC 450 
E180CC5.00 
E180F 5-50 
E182005.50 
E188005.00 
E280F12.50 
E1148 -60 
EA50 -40 
EA76 1-30 
EABC80 -48 
EA091 '55 
EAF421.00 
EAF80I 

1-50 
EB34 -50 
EB91 -25 
EBC41 1-00 
EBC81 1.00 

EBC91 65 
EBF80100 
EBF83 45 
EBF83 -40 
EBL21 2-00 
EC52 1-00 
EC53 1.00 
EC54 1'00 
EC86 -84 
EC88 -84 
EC90 .50 
EC92 1.00 
EC97 '75 
ECC32 1-00 
ECC33 2.00 
ECC35 2-00 

1-00 

ECC82 '82 
ECC83 -82 
ECC84 .50 
ECC85 '50 
ECC86 2-00 
ECC88 -72 
ECC91 -35 
2001891 -00 
ECC804 -90 
E00807E-80 
ECF80 -85 
ECF82 .50 
ECF86 -80 
E011352.00 
ECH42 1.00 
ECH81 -55 

ECH841' 75 
ECLBO 55 
ECL82 -80 
ECL83150 
ECL85 -80 
ECL86 -84 
E0LL800 

10-00 
EF22 1.00- 
EF36 1.00 
.EF37A 2.50 
EF40 2.00 
EF41 1-00 
EF73 1-75 
EF80 40 
EF83 1'70 
EF85 -45 
EF86 -52 
EF89 .55 
EF91 -70 
EF92 -70 
EF93 85 
F.E94 -82 

EF97 .90 
EF98 90 
EF183 50 
EF184 50 
EF804 B-ES 
EH90 75 
EK90 70 
EL32 1-00 
EL34 2-50 
EL37 3.00 
EL41 1-00 
EL81 1-00 
EL83 1-00 
EL84 48 
EL86 -80 
EL96 '75 
EL95 .95 
EL360 2-50 
-EL506 2.00 
EL509 2.50 
EM80 1'00 
'EM81 1-00 
EM83 1-00 
EM84 1-00 
EM85 120 
EM87 1.45 
EMM803 

2.50 
EY51 -80 
EY81 1-50 
EY83 1.50 
EY86/7 -456 
EY88 1-00 
EY91 -50 
EY5o0 1-45 
EZ35 .60 
EZ40 100 
E241 1-00 
EZ80 -42 
EZ81 45 
EZ90 -95 
FC4 1-00 
GY5o1 1-40 
G230 75 
GZ32 1-00 
GZ33 4.00 
GZ34 2-25 
0237 4-00 
HABC80'80 
HL130 130 
HL23 1'50 
HL23DD 

1.00. 
HL41 1-00 
HL41DD 

1-00 
HL42DD 

1.00 

HVR2 1-00 
HVR2A100 
KT2 90 
KT2 3-00 
KT32 1-00 
KT41 1-00 
KT44 1.00 
KT63 .70 
KT66 3.50 
KT71 1-00 
KT81 200 
KT28 6-75 
L63 .85 
LN119 -75 
LN309 2.00 
LZ319 g0 
548136 2.00 
M8137 2-00 
M8162 2-00 
M8195 3.00 
MHL4 1.00 
MHLD6 '99 
MX40 1.00 
N150 1.00 
N308 -98 
5709 -48 
P61 -60 
PABCBO .45 
PC86 -80 
PC88 -SO 
PC92 .65 
P095 1-00 
P097 -75 
PC900 -85 
PCC84 .39 

50085 47 
FCC88 81 
P0089 49 
PCC189 -80 
FCF80 -80 
FCF82 .45 
P0F84 1-00 
PCF86 -57 
PCF2001b5 
PCF201145 
PCF801 -49 
P0F802 .80 
P058052-25 
P0F8116 .70, 
PCH200 

'. 
1.20 

PCL82 -62 
PCL83 2-00 
PCL84 .85 
PCL86 -85 
v01.sOS .as 

PEN45 1 .0 
PEN45DD 

100 
PEN461-00 
PEN453DD 

2'00 
PENDD- 

4020 1.00 
PFL2001.35 
PL33 1.00 
PL36 .80 
PL81 -49 
PL81A .75 
PL82 -50 
PL83 -50 
PL84 .50 

pL504/5000 
105 

PL505 3-10 
10,508 1.85 
PL509 3-10 
PL519 3.75 
PT4D 1-00 
PY31 -50 
PY33/2 -50 
PY80 -50 
PY81 .60 
FY82 '40 
PY83 .80 
PY88 112 
PY500A 

2'05 
PY800 '80 

pZ301 '50 
QQV03/10 

200 
595 Q /10 

1'00 
QV04/7300 
QVO6/20 

4-70 
H10 5.00 
R19 -75 
UABC80-45 
UAF42 .70 
1113041 '70 
05081 -55 
UBF80 50 
UBF89 -39 
U111,21 2.00 
11092 .50 
UCC84 .90 
UCC85 .50 
UCF80 410 
UCH212-00 
UCH421.00 

UCL82 -75 
11CL831.00 
UFAl 1-00 
UF80 40 
UF85 50 
UF89 -52 
UL41 .90 
UL84 -90 
UM80 1-00 
UM84 2-50 
M39 1-00 
UU12 -45 
UY41 .70 
UY42 .70 
UY85 -70 
U10 1-00 

U18 2.50 
1119 4.00 
025 1-00 
026 .90 
033 1-75 
035 1.75 
037 2.00 
1.181 80 
0191 .50 
0251 1-00 
1.7301 1-00 
0403 -90 
U404 .75 
0801 1.00 
04020 1-00 
VP23 1-00 
VP41 1-00 

VU111 1-00 
VU720 1-00 
VU133100 
W107 1-00 
W729 1.20 
Y41 .1001. 
Transistors 
& Diodes 
154744 46 
2N404 .21 
25966 81 
251756 -58 
252147 -99 
2N2297 -26 
252369 16 
2E3053 38 
2N31212.90 

2N3709 .23 
AA 19 18 
AA129 18 
AA129 48 
AAZI3 21 
AC107 Q8 
AC113 .30 
AC126 -14 
AC127 E0 
AC128 -26 
AC132 23 
AC154 -30 
AC756 -30 
AC157 .30 
AC165 .30 
AC166 -30 

AC176 64 F 

AC177 B2 
ACY18 -35 
ACY19 -35 
ACY20 .35 
ACY21 .35 
ACY22 35 
ACY28 .35 
AD140 .50 
AD161 -53 
AF114 -30 
AF115 30 
AF117 .23 
AF121 -35 
AF124 38 
AF180 -56 
AF186 -64 

BA116 -21 
BA129 -14 
-BA730 12 
BA148 .20 
BA153 18 
B0107 14 
BC108 44 
BC109 34 
BC113 -30 
BC115 -18 
BClIfi 30 
BC118 .28 
BCY10 -53 
BCY12 58 
BCY33 -23 
BCY34 -28 
BCY38 .23 

BF159 -30 
BF163 -23 
BF173 -44 
BFI80 36 
BF181 .47 
BF185 -47 
BFY50 -28 
BFY51 -23 
BFY52 -23 
BY100 -21 
BY114 El 
BY126 48 
BY127 -21 
BYZ10 .30 
BYZ11 .30 
BYZ12 .30 

SY11A26 
FSY41A .28 
059 -14 
0A47 -12 
0A70 '18 
0A73 '18 
0A79 11 
0A81 41 
0A85 d1 
0A90 -14 
0A91 -11 
0A95 -11 
0036 1-00 
0044 35 
CC70 14 
0071 20 
0072 -13 

0075 -13 
0076 -18 
0077 -32 
0078 .18 
00780 18 
0081 -30 
0081D '30 
0082 .13 
0082D d3 
0083 .23 
0084 28 
OC123 -28 
00169 .50 
00171 -40 
00172 -41 
00204 50 
00206 1.05 

0A2 1.20 
052 -40 
0C3 -50 
OZ4 55 
1A3 -80 
1A5GT 55 
1A7GT 1.00 

GT 102 1-00 
1115 1.00 
1060T1.00 
1H5GT1'00 
1L4 -25 
ILD5 .70 
1LN5 '70 
1N5GT 1-00 
155 50 
104 .40 
I85 35 
1T4 .30 
104 70 rue -85 
2055 .75 
2X2 .7p 
3A4 55 
3B7 '' 
3D6 40 
3Q4 -80 
3Q5GT 1-00 
394 -85 
3V4 1-00 
4CB6 -75 
4055 -75 
5CG8 -75 
5R4GY1.00 
5T4 2-00 
5040 1'00 
5V40 1-00 
5Y3GT 05 
5Z3 1-40 
5Z4G 75 
5240T 1.00 
6/30L2 -90 
6A80 1-40 
6AC7 '70 
6A05 .35 
6A07 -70 
6AH6 .70 
6A55 -70 
6AJ8 -55 
6AK5 -45 
6AK6 1.50 
6AK8 -48 
6.41,5 25 
8AM6 70 

6AM8A -70 
6AN8 78 
6AQ5 .75 
6AQ8 .50 
6AR5 1.05 
6A87G 1.50 
6AT6 -80 

6AV6 -655 
6AWSA145 
6AX4 -75 
6B80 -75 
6BA6 65 
6BC8 90 
6BE6 -70 
6B060 1-00 
6B116 1.10 
6B46 '75 
6BK7A 185 
6BN8 1-50 
6B05 -48 
6BQ7A 1-40 
6BR7 1-00 
6BR8 125 
6BW6 375 
6BX6 -40 
6BY7 95 
6B26 L50 
6C4 -50 
606 -45 
6C9 2-00 
6010 1-00 
6CB6A. '65 
6012 -55 
60060 400 
6CG8A 90 
6018 -75 
6CL8A -95 
6CM7 1-00 
6086 75 
60115 -90 
6D3 '75 
6DE7 -90 
6DT6A -85 
6EW6 '85 
6E5 1-00 
6E1 -80 
6F60 -70 
6F12 -70 
6F14 90 
6F15 '85 
6F16 1.00 
6838 -80 
6F23 1-00 
6F24 -80 

6E25 1-00 
6F26 .45 
6F28 .85 
6F32 1.00 
6060 1-00 
6GH8A -80 
6055 -75 

2-00 
6GU7 .90 
6H6GT -50 
6J5GT -65 
6J6 -35 
677G -50 
6J7M 65 
6JU8A -90 
6K7G 50 
6K8G .50 
6K8GT -55 
6L1 2.50 
6L7 1.50 
61,12 -50 
6118 -80 
6L19 2-00 
6LD12 -98 
61D20 -80 

6PL12 -60 
6P15 -48 
6Q7G -75 
6Q7GT .75 
6Q7(M) .75 
6R7G -70 
6SA7 70 
6SC7GT1.00 
6807 .70 
68H7 -70 
68J7 70 
6857 1-00 
68570T -70 
691.70 2-00 
-68N7G 2-00 
60Q7 -70 
6U4GT 1-00 
61770 -55 
6158 -50 
6V6G -50 
6X4 -95 
6X505 50 
6Y6G 95 
6Y7G 1.25 
7A7 1.00 
7B6 1-00 
7B7 1-00 
7D6 2-00 
7F8 2.00 
7H7 1.00 

7117 2.00 
7V7 2-00 
7Y4 80 
7Z4 80 
8D2 .50 
8D8 -52 
9BW6 -90 

9U8 45 
1002 70 
10014 -60 
1001 1.00 
IODE7 -80 
10F1 1-00 
10F9 135 
10E18 -65 
10L14 .50 
1OLD11 75 
1OLD12 -45 
10PL12 -75 
101,13 -80 
10114 2-50 
12A6 1-00 
12506 -80 
12AD6 -80 

12AT6 -45 
12AT7 -52 
12AU6 -50 
12AU7 -62 
12AV6 -60 
12AX7 -82 
12BA6 50 
12BE6 -85 
12BH7 '88 
12E1 3.50 
12J5GT 40 
12J7GT "0 
12K5 150 
12570T -50 
1258 75 
12Q70T -50 
128A7 75 
12907 -50 
12807 -55 
12SH7 -50 
129J7 80 
12857 '80 
128N7GT 

2.00 
128Q7 .80 
128Q7GT 

80 
126117 75 
1308 2-00 
14H7 .75 

1487 1.00 
18 1-25 
19AQ5 85 
191306G 

100 
19G6 6-50 
1951 4-00 

20D1 70 
20D4 2.50 
20F2 -85 
2011 1-20 
20Pi 1.00 
20P3 1-00 
20P4 -84 
20P5 1-50 
25A6G 1.00 
25160 1-00 
25Y5 80 
25Y50 -60 
2524G -50 
2525 -75 
2526G -80 
28D7 E00 
3045 -75 

30015 1.00 
30017 90 
30C18 2.25 
30F5 70 
30F12 2-25 
30L1. -39 
30115 75 
30117 -70 
30P4MR -98 
30P12 -74 
30119/ 

301'4 -90 
30556 50 
30P18 .50 
30PL1 2.20 
30P1,12 -82 
30PL131.30 
30PL141-50 
30PL151-30 
35A3 1-00 
3505 -80 
35D5 -90 
35L6GT -80 
35W4 -55 
35Z3 80 
35Z4GT -70 
35Z5GT 80 
43 1.25 
5035 -95 
5005 -70 

50CD6G 
4-00 

50E55 85 
50L6GT1.00 
66KU 1-00 
72 -70 
77 -45 

85A3 1-40 
90C1 1-50 
10801 40 
15002 1-20 
2150G 1-00 
807 1-10 
956 -50 
1625 2-50 
1821 1'00 
5687 2-00 
5702 1.20 
5763 3-85 
6057 2.00 
6060 2.00 
6067 2-00 
6146 4-70 
6211 2-00 

6550A 6-75 
7025 2-00 
7193 80 
7475 1-20 
9002 -55 
9006 45 
A3042 8-00 
ACPEN3.00 
AC2PEN 

1-20 
AC2PEN/ 

DD 1.00 
AC6PEN 

1-00 
AC/P4 1-50 
ACTH11.00 
AL60 1.50 
ARP3 80 
ATP4 -50 
AZ1 -50 
AZ31 1.00 
AZ41 50 
B36 2.00 
B719 .50 
B729 .90 
BL63 2.00 
CL33 2.00 
CV6 -60 
CV63 1-00 
CV988 -25 

MATCHED TRANSISTOR SETS:- 
LPiS (AC113,AC154, AC157,AA120) 752 
per pack. 1/00810 & 2/0081, 21-00. 
1/00820 & 2/0082 58p. Set of 3/0083 
.76P- 

Special offer of EF50 valves, soiled, bet new and tested, £1 each. 
. 

All goods are unused, tested, and guaranteed. Despatch charges:-50p on all orders below £25 in value. Orders 
over £25 post free. Orders despatched same day as received. Any parcel insured against damage in transit for 5p per 
parcel extra. Terms ofbusiness available onrequest. Many otherein stock too numerous to list. Please enclose S.A.E. 
for reply to any queries. All prices subject to change without notice. 

Practical Wireless, February 1979 77 



NOTICE TO READERS 
When replying to Classified Advertisements 
please ensure: 
(A) That you have clearly stated your require- 

ments. 
(B) That you have enclosed the right remittance. 
(C) That your name and address is written in 

block capitals, and 
(D) That your letter is correctly addressed to the 

advertiser. 
This will assist advertisers in processing and 
despatching orders with the minimum of delay. 

Receivers and Components 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitors 16V, 25V, 50V. 0.47, 1 .0, 2.2, 
4.7 & 10 mfds -5p. 22, 47-54-p. (50V -6p). 100 -7p. 
(50V -8p). 220 -8p. 150V-10p). 470 -11p. (50V- 
16p). 1000/15V--15p. 1000/25V-18p. 1000/40V- 
35p. 
Subminiature bead tantalum electrolytics. 0.1, 0,22, 
0.47, 1 .0 at 35V, 4.7 at 6.3V -8p. 2.2/35V & 4-7/25V- 
9p. 10/25V, 15/16V -12p. 22/16V, 33/10V, 47/6V, 63 & 
100 at 3V -14p. 
Mullard Miniature Ceramic E12 Series 63V 2 %. 10 pf. 
to 47 pf. -3p. 56 pf. to 330 pf. -4p. 
Vertical Mounting Ceramic Plate Caps. 50V. E12 
22 pf. -1000 pf. E6 1500 pf. -47000 pf. -2p. 
Polystyrene E12 Series 63V. Hor. Mounting. 10 pf. to 
1000 pf. -3p. 1200 pl. to 10000 pf. -4p. 
Mullard Polyester 250V Vert. Mtg. E6 Series. -01 to 
1- ---4p. .15, -22 -5p. -33, 47 -8p. -68 -11p. 1.0- 
14p. 1-5-20p. 2.2 -24p. 
Mylar (Polyester) Film 100V. Vertical Mtg. -001, .002, 
-005-3p..01, -02-4p..04, .05 -5p. 
Miniature Film Resistors Highstab. E12 5 %. 
0.125 watt 1052 to 2M211. 1p 
0.250 watt 152 to 1UMS2.(10% over 1M) 1p 
0.500 watt 1052 to 2M70. 1 }p 
1 -000 watt 10Sá to 10MS2. 2p 
IN4148 -3p, IN4002 -5p, IN4006 -7p, IN4007 -8p. 
BC107/8/9, BC147/8/9, BC157/8/9, 8E194 & 7 -9p. 
20mm. fuses - 1 5 , -25, .5, 1 -0, 2.0, 3.0 & 5A -3p. Printed 
Circuit Holders for 2Omm. fuses -Sp. 
Post 10p (Free over £4). Prices VAT inclusive. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 ORN 

CRYSTALS brand -new -002% precision HC 18 /U wire 
leads, £2.95 each, U.K. post paid, No V.A.T.: 4.0, 5.0, 
6.0, 7.0, 8.0, 10.0, 10.7, 18.0, 20.0, 48.0, 100.0 MHz. 
Also 100 kHz /HC l3 and 1.0 MHz -005 %, wires or pins, 
£3.25. 455 kHz /HC6 £3.95. Any freq. 2.5 -180 MHz, 
made six weeks, £3.65. Also AM /CW /SSB COM- 
MUNICATION RECEIVER low -cost modules and kits. 
New range being prepared. Send S.A.E. for details when 
ready. P. R. GOLLEDGE ELECTRONICS, Merriott, 
Somerset, TA 16 5NS. Tel: 0460 73718. 

VALVES 
Radio - T.V. - Industrial - Transmitting 

Projector Lamps and Semiconductors 
We Dispatch Valves to all parts of the world by 
return of post, Air or Sea mail, 4000 Types in 
stock, 1930 to 1976. Obsolete types a speciality. 
List 30p. Quotation S.A.E. Open to callers Monday 
to Saturday 9.30 to 5.00 closed Wednesday 1.00. 
We wish to purchase all types of new and boxed 
Valves, Projector Lamps and Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Sussex P020 8BN 
West Wittering 2023 (STD Code 024366) 
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SMALL ADS 
The prepaid rate for classified advertisements 
is 22 pence per word (minimum 12 words), box 
number 60p extra. Semi -display setting £7.50 
per single column centimetre (minimum 2-5 
ems). All cheques, postal orders etc., to be 
made payable to Practical Wireless and crossed 
"Lloyds Bank Ltd ". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01 -261 5846) 

CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted subject 
to the conditions appearing on our 
current advertisement rate card and on 
the express understanding that the 
Advertiser warrants that the advertise 
ment does not contravene any Act of 
Parliament nor is it an infringement of 
the British Code of Advertising 
Practice. 

Z. The publishers reserve the right to 
refuse or withdraw any advertisement, 
3. Although every care Is taken, the 
Publishers shall not be liable for clerical 
or printers' errors or their conse- 
quences. 

C,Q THE VINTAGE c'e, 
eKi. 

WIRELESS COMPANY FNI, 
1920 to 1950 

Receivers, valves, components, service data, historical 
research, books, magazines, repairs and restorations. A com- 
plete service for the collector and enthusiast of vintage 
radio. 
S.a.e. with enquiries and for monthly newsheet. 
THE VINTAGE WIRELESS COMPANY, 64, Broad 
Street, Staple Hill, Bristol BS16 5NL. Tel. Bristol 
565472. 

D.V.M. THERMOMETER KIT 
Based on the ICL7106 single DVM chip 

1-196,8 ' the kit contains a 3 digit LCD, a PCB, 
ICL7106, and all components and in- 
structions to make a 0 -200mV FSD 
DVM. Components also supplied to 
enable this to be converted to a digital 

I*t 1r thermometer. Requires a 2mA 9V 
3 -Æ supply lP P3 battery!. ONLY £21.99 

TOUCH CONTROLLED 
Directly replace 
to 300W of lighting. 
plates. Easy to follow 
NEW! TD300K- 

- 

- 

TSD300K- TOUCHSWITCH- 
ON 
brightness. 

TS300K -ON 
plates 

TSA300K- AUTOMATIC 
variable 

LD300K -300W 

LIGHTING KITS 
conventional light switches and control up 

No mains rewiring. Insulated touch 
instructions. 

TOUCHDIMMER. Single touchplate with 
alternate action. Brief touch switches 
lamp on and off, longer touch dims or 
brightens lamp. Neon lamp helps find 
the switch in tk. £8.99 

-Extension kit 
he 

for 
darTD300K 

permits 
operation from another location, two -way 
switching, etc. £1.50 

DIMMER -Une alternate 
/OFF action. Small knob for presetting lamp 

£5.50 
/OFF TOUCHSWITC H. Two touch - 

£4.30 
TOUCHSWITCH. Time delay 

2 secs to 3ÿ mins. £4.30 
LIGHTDIMMER KIT £3.00 

24 HR. CLOCK APPLIANCE TIMER KIT 
Switches any appliance of up to 1 KW 
on and off at preset times once a day. 
KIT contains: AY -5 -1230 CIock/Ap- 

I- l pliance Timer IC, 0.5" LED display, ,, . mains supply, display drivers, switches, 
LEDs, triac, PCBs and full 
instructions. £14.90 

White box 56 x 131 x 71 mm with red. Acrylic 
window £2.20 
White box as above ready drilled for kit £2.50 
Ready -built in box, Incl. mains cable £22.50 

400V PLASTIC 
TR! /WSJ. 

3A 58p 
8A 74p 

12A 84p 
16A 105p 
20A 165p 
25A 190p 
6' with trigger 80p 
8A' 80p ' isolated tab 

OPTO 

0.2" dia LEDS 
Red 12p IE1 /10) 
Green 20p 
Yellow 25p 
DL727 £1.50 
LCD0.5" £8.10 
LDR sim 

ORPI2 50p 
Neon 8p 

COMPONENTS1 

555 28p 14 (if £1) 
741 22p(5 (5 £1) 
LM3911 

Temperature 
control IC £1.00 

ZN1034E £1.80 
ICL7106 £9.25 
TIC106D SCR 50p 
Diac 20p 
2N6027 34pp 
AY -5 -1230 £4.50 

QUANTITY DISCOUNTS ON REQUEST 
ADD 8% VAT + 25p P&P. Callers by appointment only. 

T. K. ELECTRONICS 
106 STUDLEY GRANGE ROAD, LONDON W7 2LX 

Electronic timer unit 
280V a.c /6 -125 d.c. 49p 
Small reed switch 10p 
Large reed switch 15p 
Key switch and key E1.25 
Tape retarder motor, 9V 
d.c. 1!in. x tin "REG" 75p Enamelled copper wire 32, 
9C107/8/9 12p. 0RP1215p 34, 36, 38, 40 SWG 1p ft. 
Resistors 2p each. Prices inc. VAT. Add 18p post. 

GRIMSBY ELECTRONICS 
95 Lambert Road, Grimsby, S. Humberside 

100's of bargains at our shop. List 1 Op. 

Chrome telescopic aerial 
64-in. to 35iin. 85p. Micro 
switches, coin operated 
45p. DPDT 25p. TIL209 
Green Leds 25p. TIL209 
Red 15p. Clips 3p. 

ATTENTION SWL'S & DXers. HIGH QUALITY, LOW 
COST equipment. ATU's, Preselectors etc., covering 
medium & short wave. S.A.E. details. AMTEST, 55 
Vauxhall Street, Worcester WR3 8PA. 

CODESPEED 
Electronic Mail Order 

TO3 HEAT SINKS ! ! ! Two types of heat sink. 
Ex- equipment, but condition as new. Most still con- 
tain a power transistor (condition unknown). 
'Christmas tree' type, 92 x 66 x 35 mm 20p each. 
Rectangular type 130 x 63 x 32 mm 30p each. 
Please add 25p per heat sink post and packing. 
PACK M1 2 Calculator keyboards. Each has 17 
keys and two switches. Only £1.00. 
PACK M2 1 x 2102, a 1024 bit static RAM. The 
most popular of all RAM's in professional or amateur 
electronics. With data sheet £1.25. 
PACK M3 Build your own calculator! MM5725 
calculator chip and data book. (Not compatible with 
Pack M 1 I £1.00. 
CALCULATOR PACK M4 Contains a production 
line reject calculator. Either fix them (not much 
wrong with some we checked) or strip them for 
spares (which over part is defective the rest must be 
good value for money- case /keyboard /display /chip/ 
PCB). We include all the info. we can find on 
repairing calculators. What a bargain at £2.50. 
PACK Cl 10 x 12 pin Hybrid circuits each contain- 
ing 16 resistors/capacitors. Useful values. ideal for 
semiconductor circuits and PCB miniaturisation. 
With data. 10 hybrid circuits for 50p. 
PACK Pt An MM5330 Digital Voltmeter I.C. Now 
build your own digital multimeter or panel meter 
using this versatile chip. With data and circuit 
diagram £3.95. 
PACK 13 1 x MM5316 Digital Alarm Clock I.C. 12 
or 24 hour. Will drive LED, LCD or fluorescent dis- 
plays. With full instructions £2.75. 
PACK T4 1 x 0.8" giant multiplexed red LED Clock 
Display. Common cathode, 3} digit with am /pm in- 
dicator. An excellent display for your digital clock 
project at only £3.95. 
PACK E2 An B digit calculator style Liquid Crystal 
display. 0.33" high digits with right hand decimal 
points and overflow indicator. With data. £2.95. 
PACK E3 Same as Pack E2 but with 0.5" high 
digits. £4.25. 
PACK E6 Contains a brand new 6 digit Texas In- 
struments LED display. Multiplexed with built -in 
bubble magnifiers. 0.1" high digits. Common 
cathode. £1.00. 
PACK E8 A miniature 5 digit, 7 segment 0.09" 
common cathode LED display. Mounted on 16 pin 
dual -in -line I.C. package. Terrificvalue at only 75p. 
Satisfaction guaranteed or return complete pack for 
replacement or refund. 

Postage and p ad 
(Overseas 

Packing 
orders add 

lease 
60dp) 

25p 

For free catalogue send 
stamped addressed envelope 

CODESPEED, P.O. Box 23, 34 Seafield Road, 
Copnor, Portsmouth, Hants. P03 5BJ 

TUNBRIDGE WELLS COMPONENTS, BALLARD'S, 
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists. 
Enquiries S.A.E. 

Record Accessories 

STYLI for Hi -Fi. Music Centres. III. List free for S.A.E. 
also cartridges, leads, accessories. Details -FELSTEAD 
ELECTRONICS (PW), Longley Lane, Gatley, Cheadle, 
Ches. SK8 4EE. 

Tapes 

Tapes, Low noise cassettes. Free library cases. Delighted or 
money back. C60 six or more 29p each. Sample 32p. No 
more to pay. A. W. & J. M. West, 56 Frankwell Drive, 
Coventry CV2 2FB. 
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Service Sheets 

REG. OFFICE REAR 14B QUEENS PARADE, NORTH EALING W5 3HU 

SERVICE SHEETS- COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders £1. Please send large Stamped Addressed 

Envelope. We can supply manuals for most makes of Colour Television Receivers by return of post 
B.R.C. PYE ECKO PHILIPS ITT /KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON 

H.M.V. MARCONI AND MANY MORE 
Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. Also comprehensive T.V. repair 

manuals by J. M. Court. S.A.E. for details. MAIL ONLY TO 

G. T. TECHNICAL INFORMATION SERVICE 
10 Dryden Chambers, 119 Oxford St., London W1 R 1 PA 

BELL'S TELEVISION SERVICES for Service Sheets on 

Radio, TV, etc., £1.00 plus S.A.E. Colour TV Service 

Manuals on request. S.A.E. with enquiries to B.T.S., 190 

King's Road, Harrogate, N. Yorkshire. Tel: (0423) 55885. 

SERVICE SHEETS for Radio, Television, Tape Recor- 
ders, Stereo, etc., with free fault -finding guide, from 50p and 
S.A.E. Catalogue 25p, and S.A.E. HAMILTON RADIO, 
47 Bohemia Road, St. Leonards, Sussex. 

Educational 

GO TO SEA as a Radio Officer. Write: Principal, Nautical 
College. Broadwater, Fleetwood FY7 8JZ. 

WHETHER SEA -GOING OR SHORE -BASED, an ex- 

citing life awaits you as a Marine Radio Officer. Full details 
from The Principal, Barking College of Technology, 
Dagenham Road, Romford RM7 OXU (Tel. Romford 
66841). 

TELEVISION 
TRAINING 

18 MONTHS full -time course for begin- 
ners to include all the undermentioned 
subjects. Short courses, combining 
one or more subjects, for applicants 
with suitable education and electronics 
background such as C & G, HND 
BSc etc. 

13 WEEKS TECHNICAL 
MATHEMATICS & ENGLISH 

13 WEEKS ELECTRONICS & 
RADIO 

13 WEEKS MONOCHROME 
TELEVISION 

13 WEEKS COLOUR TELEVISION 
13 WEEKS VIDEO SYSTEMS 

(CCTV, VCR, Teletext, etc.) 

The training incorporates a high 
percentage of practical work. 

Next session starts on April 23rd 
(Also available 2=, year course in Marine 
Electronics & Radar for employment 
as ships Radio Officer) 

Prospectus from 

LONDON ELECTRONICS 

COLLEGE 

Dept. PWB2, 20 Penywern Road, 
London SW5 9SU. Tel. 01 -373 8721 

Courses 

COURSES -RADIO. AMATEURS EXAMINATION, 
City & Guilds. Pass this important examination and obtain 
your G8 licence, with an RRC Home Study Course. For 

details of this, and other courses (GCE, professional ex- 

aminations etc) write or phone -THE RAPID RESULTS 
COLLEGE, Dept JX1, Tuition House, London SW19 
4DS. Tel: 01 -947 7272 (Careers Advisory Service) or for 

prospectus requests ring 01 -946 1102 (24hr Recordacall). 
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LARGE SUPPLIER OF 
SERVICE SHEETS 

and Colour Manuals, TV Mono Radios, Tuners, Tape Recorders, 

Record Players, Transistors, Stereograms, all at 75p each + S.A.E. 

except colour TV and Can Radios. State if Circuit will do, if sheets 
are not in stack. All TV Sheets are full lengths 24 x 12, not in 

Bits & Pieces. Free Fault Finding Chart or TV Catalogue with 
order. 

C.CARANNA 
71, Beaufort Park, London, NW11 6BX 

01 -458 4882 

SERVICE SHEETS, Radio, TV etc., 10,000 models. 

Catalogue 24p. plus S.A.E. with orders, enquiries. 

TELRAY, 154 Brook Street, Preston PR 1 7HP. 

Books and Publications 

COMPREHENSIVE TV REPAIR INSTRUCTIONS for 
your set £5.00 with circuit (if requested). Free catalogue 
unique TV /other publications. AUSE (PW), 76 Church 
Street. Larkhall. Lanarkshire ML9 IHE. 

Build your own P.A., GROUP & 
DISCO SPEAKERS by R.F.C. 

Stephens 
Save money with this practical guide. Plans for 17 different 
designs, Line source, I.B., Horn and Reflex types, for 8 " -18" 
drive units. £3.95 post free ($8 overseas). 
THE DALESFORD SPEAKER BOOK by R.F.C. 
Stephens. This book is a must for the keen home con- 
structor. Latest technology DIY designs. Plans for I.B., and 
Reflex designs for 10 -100 watts. Also unusual centre -bass 
system. £2.20 post free ($5 overseas). 

VAN KAREN PUBLISHING, 
5 SWAN STREET, WILMSLOW, CHESHIRE. 

For Sale 

RAINBOW RIBBON CABLE at silly prices. S.A.E. for 
details. TRADING POST, 4 Castle Street, Hastings, 
Sussex. 

42 COPIES of PRACTICAL WIRELESS between June 
1972 and Sept. 1977 Includes every issue from November 
1973 to June 1976. First reasonable offer. Buyer collects. 
Tel. Preston 43335. 

DISCOUNT BOXES, INSTRUMENT 
CASES, COMPONENTS 

Boxes from 48p. LM- 
741e 8 pin dil I.C.S. 
only 22p. Discounts 
up to 20% 

Send stamped self addressed envelope for 
pamphlet to 

HARRISON BROS. P.O. Box 55, Milton 
Road, Westcliff -on -Sea, Essex SSO 7LQ. 

NEW BACK ISSUES of "PRACTICAL WIRELESS" 
available 70p each, post free. Open P.O. /Cheque returned if 
not in stock- BELL'S TELEVISION SERVICE, 190 

Kings Road, Harrogate, N. Yorks. Tel: (0423) 55885. 

PRACTICAL WIRELESS January 1954 to December 
1978. Offers. White, 14 Oxford Road, Farmoor, Oxford. 

SEEN WHISTONS CAT? 5,000 odds and ends. 
Mechanical /Electrical Cat Free. WHISTON (Dept. PW). 
New Mills. Stockport. 

Ladders 

LADDERS varnished 22' extd. £30. Carriage £2.80. 
Leaflet. Also Alloy ext. up to 624,ft. LADDER CENTRE 
(WLS3), Halesfield (I), Telford. Tel: 586644. 

Equipment Wanted 

Teti in prei 
mf paid or 

Oscilloscopes-Signal Generators 
DVM's -Small Computers 

Receivers -Teletypes VDU's etc. 

l 
_ Electronic Brokers Ltd 

49; 53 Pancras Road 
London NWI 2QB 
Telephone 01 -837 7761 

Miscellaneous 

DART STATIONERY 
Presents For the Amateur 

0.SL CARDS. Personalised to your own choice, also LOG 
BOOKS. Loose leaf binder plus 100 printed log sheets 
£2.50, extra packets of 100 sheets £1.50. Catalogues 
available containing complete range of radio stationery, 
price 45p. 

For the D'Xer 
RECEPTION REPORT LETTERS. Professionally styled 
letters printed in two colours and supplied in pads of 100 
letters. 

1 pad £1.80 
2+ pads £1.60 each 

EVERY ORDER CARRIES A MONEY BACK 
ASSURANCE IF NOT COMPLETELY SATISFIED 

Please send cheques or P.O. payable to: 

DART STATIONERY 
20 Bromley Roed, LONDON E17 4PS 

SUPERB INSTRUMENT CASES by Bazelli, manufac 
tured from P.V.C. Faced steel. Hundreds of people and in 
dustrial users are choosing the cases they require from our 
vast range. Competitive prices start at a low 90p. Chassi 
punching facilities at very competitive prices, 400 models to 
choose from, free literature (stamp would be appreciated). 
BAZELLI, Dept. No. 25, St. Wilfrids, Foundry Lane, 
Halton, Lancaster LA 6LT. 

BELLS AND SIRENS ( 
U3 ET CARTERS SIREN £5.53 

INDUSTRIAL SIX INCH 
BELL £8.27 

PRICES INCLUSIVE 

6 to 12v D.C. BARGAIN OFFER 12v D.C. 
The incredible value of this self- contained smoke 
detector /fire alarm, similar unit of which normally sell 
for between £30 -50, is enough to warrant special note. 
The Dormalarm uses the professional ionisation 
chamber principle with a radio active source of less 
than one microcurie of Americium 241, which detects 
the products of combustion at the very earliest stage. 
It is powered by a single 9V Mallory Duracell MN 1604 
battery (supplied) which will last greater than one year. 
The built -in sounder is very loud (85d8 at 3 metres). 
When the battery is running low, the Dormalarm will 
give periodic bleeps, reminding you to change the 
battery. As there is no wiring, installation is simplicity 
itself -lust 3 screws. The whole unit is contained in an 
attractive circular white ABS moulded case. size 175mm 
diameter x 37mm. PRICE -AN INCREDIBLE £1895 
INCLUSIVE. Trade Enquiries Welcome. Send Cheque, 
P.O.to: CWAS ALARM 

11 Denbrook Walk, Bradford BD4 OQS. 
SAE for full Price List of 

Professional Burglar Alarm Equipment 

ALFAC etch resist transfer and other p.c. board drawing 
materials available from stock. S.A.E. details. RAMAR 
CONSTRUCTOR SERVICES, Masons Road, Stratford 
upon Avon CV37 9NF. 

PW October issue 2m MOSFET CONVERTER units from the 

author G4CFY. Kit of parts for complete PCB £7.80. Ready built 
and aligned units hosed £1700. Parts available separately, 

386667 Mhz Mal £2.75, PCB fi-85, 
1750 Tone Burst Board, Tested and Aligned 1 4in sq. f3.50. 

CSPECTRUM COMMUNICATIONS 
12 Weatherbury Way, Dorchester, Dorset DT1 2EF. 

Prices inclusive of P. & P. 
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THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Rag. Office 22 Coningsby Gdns 

ENAMELLED COPPER WIRE 
$WG 1lb 8oz 4oz 2oz 
10 to 19 2.65 1.45 .75 .60 
20 to 29 2.85 1.65 .90 .70 
30 to 34 3.05 1.75 1.00 .75 
35 to 40 3.40 1.95 1.15 .84 
41 to 43 4.55 2.55 1.95 1.30 
44 to 46 5.05 3.05 2.15 1.70 
47 8.00 5.00 3.00 1.80 
48 15.00 9.00 6.00 3.30 

SILVER PLATED COPPER WIRE 
14 & 16 4.50 2.25 1.44 .90 
20 & 22 5.00 2.85 1.74 1.06 
24 & 26 5.70 3.31 2.00 1.22 
28 & 30 6.67 3.86 2.35 1.44 

Prices include P & P and VAT 
SAE brings list of copper & resistance Wires 
Dealer Enquiries Invited. 

AERIAL BOOSTERS Improve weak VHF Radio and 
Television reception, price £5.00 S.A.E. for Leaflets. 
ELECTRONIC MAILORDER LTD., Ramsbottom, Bury, 
Lancashire BLO 9AG. 

GUITAR /PA/MUSIC AMPLIFIERS 
100 watt with superb treble bass overdrive, 12 months 
guarantee. Unbeatable at £40; 60 watt £35; 200 watt £56; 
Twin channel sep treble /bass per channel £52; 60 watt £46; 
200 watt £69; 100 watt four channel sep 

£52; 
per 

channel £65; 200 watt £79; Slaves 100 watt £32; 20D watt 
£48; Fuzz boxes great sound £7.90; Bass fuzz £8.50; 100 
watt combo superb sound overdrive, sturdy construction, 
castors, unbeatable £85; Twin channel £95; Bass Combo 
£95; Speakers 12in. 100 watt £22.50; 60 watt £14.50; 
Shure mie unidyne B £28. 

Send Cheque or P.O. to: 

WILLIAMSON AMPLIFICATION 
62 Thorncliffe Ave, Dukinfield, Cheshire. 

Tel. 061 -344 5007 

BUILD your own 771B type metal detector, details S.A.E. 
117 Horton Road, Brighton BN l 7EG. 

NICKEL CADMIUM BATTERIES 
Rechargeable and suitable for 'fast charge' HP7 (AA) 
£1.13, SUB C £1'47, HP 11 (C) £2.15, HP 2 (D) £3ß7, 
PP3 £4.09 (PP3 not suitable for fast chame), PP3 
charger £531. All above Nickel Cadmium batteries are 
guaranteed 'EVER READY' full spec, and are supplied 
complete with solder tags (except PP3). Just in stock - 
New rechargeable sealed lead acid maintenance free 
batteries suitable tor burglar alarms etc., 1-2 amp hr. 
6v. £4.40 6 amp hr. 6v £5.65. 
Quantity prices available on request. Date and charging 
circuits free on request with orders over £10 otherwise 
30p post and handing (specify battery type), all prices 
include VAT. Please add 10% P & P on orders under 
£10. 5% over £10. 

Cheques, postal orders, mail order to: SOLID STATE 
SECURITY DEPT PW.,10, Bradshaw Lane, Parbold, 
Wigan, Lancs. 0257 -4726. 

T ILD 10 TREASURE TRACER 

MK III Metal Locator 
Varicap tuning 
Britain's best selling metal 
locator kit; 

'Fitted with Faraday shield. 
Speaker and earphone operation 
4,000 already sold 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

KiKit £15.95 Built & tested £20.95 
Poet £1.20+£1.37 VAT Post £1.20 +£1.77 VAT 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON, EIS 2AN 

MORSE CODE TUITION AIDS 
Cassette A: 1 -12 w.p.m. for amateur radio examination. 
Cassette B: 12 -24 w.p.m. for professional examination 
preparation. 
Morse by light systems available. Morse Key and Buzzer 
Unit for sending practice. 
Prices each Cassette (including booklets) £4.50. Morse 
Key and Buzzer £4.50. 
Prices include postage etc., Overseas Airmail £1.50 
extra. 
MHEL ELECTRONICS (Dept P.W.), 12 Longshore 
Way, Milton, Portsmouth PO40LS. 

LOSING DX? 
TOO MUCH QRM7 Dig RARE DX from tiring whistles 

and cw with a Tunable Audio Notch Filter, 350- 
5 000 Hz, speaker amplifier, £8.90. 

AR887 STILL NO RADIO 4? 200 KHz to Medium 
Wave Converter £9.70. 

V.L.F.7 10 -150 KHz Receiver only £10.70. 
MISSING RARE DX7 Get on their frequency with a 

Crystal Calibrator, switched 1 MHz, 100, 25 KHz equal 
level markers to vhf, £ 13.80. 

TIME? MSF 60 KHz RECEIVER £13.70 or with 
sequential YEAR, MONTH, DATE, DAY, HOURS, 
MINUTES, SECONDS display parts (no case or pcb) 
£2440. 

HOW LOW CAN YOU GO7 100 -600 KHz to 4.1- 
4.6 MHz Converter only £9.90. 

Europe add 40p. Each easy assembly kit includes all 
parts, printed circuit, case, postage etc, (UK) money back 
assurance so SEND off NOW. 

CAMBRIDGE KITS 
45 (PP) Old School Lane, Milton, Cambridge 

SINGLES HOLIDAYS /Houseparties. Friendship intro- 
ductions. Free details- Christian Friendship Fellowship, 
Dept B89, Edenthorpe, Doncaster (S.A.E.). 

Aerials 

G2DYM ANTI -TVI TRAP DIPOLES 
NEW MODELS with Improved Design, Components and 
Materials 
S.W.L.ing OR Tx -ing at 250W P.E.P. £41.00; 500W P.E.P. 
Tx -ing OR "Hi -Q" for S.W.L.ing £47.95; 10 -160 metres 
Aerial Matching Unit 500 & S.W.L.ing £18.25. 
Inc. VAT and P & P. Send 10" x 7" 16p S.A.E. and 3 x 9p 
stamps for full details, aerial article, test reports and 
testimonials. 
G2DYM Designed and Custom built by: 

H. F. TELECOMMUNICATIONS (UK) LTD. 
Uplowman, Tiverton, Devon 

PLEASE MENTION 
PRACTICAL WIRELESS 
WHEN REPLYING TO 

ADVERTISEMENTS 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for insertions 

I enclose Cheque /P.O. for £ 

(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
OMG, Classified Advertisement Dept., Rm. 2337, ADDRESS King's Reach Tower, Stamford Street, 
London SEI OLS Telephone 01.261 5046 

Rate 
22p per word, minimum 12 words. Box No. 60p extra. 

Company registered in England, Registered No. 53626. Registered office: King's Reach Tower, Stamford Street, London SE1 9LS 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8% 

12 OR 24 VOLT OR 12 -0 -12V 
PRIMARY 220 -240 VOLTS 

Amps 
Ref 12V 24V £ 
111 0.5 025 220 
213 1.0 0.5 2.84 
71 2 1 3.51 
18 4 2 4 03 
70 6 3 5 35 

108 8 4 7.42 
72 10 5 8 12 

116 ' 6 8.99 
17 J 8 1072 

115 20 10 13.98 
187 30 15 1705 
226 60 30 3674 

P&P 
0.45 
0.78 
0.78 
0.96 
0.96 
1.14 
1.14 
1.32 
1.32 
2-08 
2-08 
OA 

30VOLT RANGE 
Pri 220/240 Sec 0- 12- 15- 20- 24 -30V Volt- 
ages available 3, 4, 5, 6, 8, 9, 10, 12, 15, 
18, 20, 24, 30V or 12V -0 -12V & 15V- 0 -15V. 
Ref Amps £ P & P 
112 0.5 2.64 0.78 
79 1.0 3.57 0.96 
3 2.0 5-77 0-96 

20 3.0 6.20 1.14 
21 4.0 7.99 1.14 
51 5-0 9.87 1.32 

117 6.0 11.17 1.45 
88 8.0 14.95 184 
89 10.0 17.25 1.84 

60 VOLT RANGE 
Pri 220/240V Sec 0- 24- 30- 40- 48 -60V 

50 VOLT RANGE Voltages available 6, 8, 10, 12, 16, 18, 20, 

Pri 220/240v Sec 0- 20- 25- 33- 40 -50V Volt- 24, 30, 36, 40, 48, 60 or 24V -0 -24V, 

ages available 5, 7, 8, 10, 13, 15, 17, 20, or 30V- 0 -30V. 

33, 40 or 20V -0 -20V & 25V -0 -25V. Ref Amps £ P & P 

Ref Amps £ P & P 
i 

124 
0.5 

. 5-91 0-96 
102 O0 4.57 0.96 127 2.0 7-60 1.14 

1 0 d 57 0 96 
125 3.0 11-00 1.32 
123 4.0 12.52 1.84 
40 5.0 15.84 1.64 

120 6.0 18.06 1.84 
121 8.0 25.56 OA 
122 10.0 2955 OA 
189 12-0 34-06 OA 

103 
104 
105 
106 
107 
118 
119 

2.0 
3.0 
4.0 
6-0 
8.0 

10.0 

7.16 
8.56 

11-41 
1506 
20-26 
24-98 

1.14 
1.32 
1.50 
1.64 
2.08 
OA 

MAINS ISOLATING (SCREENED) 
Pri 120/240V SEC 120/240V CT 

Ref VA (Watts) £ P & P 
07 20 4-40 0.79 

149 60 6 -70 0.96 
150 100 7.61 1.14 
151 200 11-16 1.50 
152 250 1328 1.84 
153 350 16.43 1.84 
154 500 20-47 2.15 
155 750 29.06 OA 
158 1000 37ß0 OA 
157 1500 5138 OA 
158 2000 8181 OA 
159 3000 8666 OA 

Pri 0- 220 -240V. Sec 115 or 240V. State 
volts required. 

HIGH VOLTAGE ISOLATOR 
Pri 200/220V or 400/440V 
Sec 110/120V CT or 200/240CT 

Va Ref E P & P 
60 243 6.70 1.32 

350 247 16-43 1-84 
1000 250 37-10 OA 
2000 252 6181 OA 

AUTO TRANSFORMERS 
Ref VA (Watts) £ P & P 
113 15 0 -115- 210 -240 2.45 0.71 

64 75 0 -115- 210 -240 4.01 0.96 
4 150 0 -115- 200 -220 -240 5.35 0.96 

67 500 0 -115 -200- 220 -240 10-99 1-64 
84 1000 0- 115 -200- 220 -240 1876 2.08 
93 1500 0- 115 -200- 220 -240 23.36 OA 
95 2000 0- 115 -200- 220 -240 3432 OA 
73 3000 0- 115 -200 -220 -240 59-21 OA 
80s 40000-10-115-200-220-24076-86 OA 
57s 5000 0-10-115-200-220-24089.50 OA 
CASED AUTO TRANSFORMERS 

240V cable In 115V USA flat pin outlet 
VA £ P & P Re( 

15 4-96 0.96 113W 
75 7 -73 1.14 64W 

150 1001 1.14 4W 
200 - 992 1.45 65W 
250 10.49 1.45 69W 
500 1917 1.64 67W 
750 23-41 1.76 83W 

1000 2788 OA 84W 
1500 26-02 OA 93W 
2000 49-97 OA 95W 

SEND 159 FOR CATALOGUE Prices correct 21- 11 -78. Please add VAT 
after P & P. 

SCREENED MINIATURES 
Ref mA Volts E P &P 

COMPONENT PACKS 

65 High Quality Metal Oxide 
238 200 3-0-3 257 0.55 

5% =, + W resistors. 
212 

13 

1A, 1A 
100 

0 -6, 0 -6 
9 -0 -9 

2.85 
2.14 

0.78 
0.38 150 Mixed Value Capacitors. 

235 330, 330 0 -9, 0 -9 1.99 0.38 10 Reed Switches. 
207 500, 500 0 -8 -9 -, 0 -8 -9 2.77 0.71 50 Wire Wound Resistors 
208 1A, 1A 0 -8 -9, 0 -8 -9 3 53 0.78 10 3000(LE 30V Caps. 
236 200, 200 0 -15, 0 -15 1.99 0.38 25 Assorted presets. 
214 300, 300 0 -20, 0 -20 2.80 0.78 50 3 tag terminal strips. 
221 

206 
700 (DC) 
1A, 1A 

20- 12- 0 -12 -20 
0- 15- 20- 0 -15 -20 

3.41 
4.63 

0.78 
0.96 Hardware pack nuts, bolts, 

203 500, 500 0- 15- 27- 0 -15 -27 3.99 0.96 washers, insulators 

204 1A, 1A 0- 15- 27- 0 -15 -27 6.04 0.96 200 Mixed Resistors 

239 50 12 -0 -12 2.57 0.38 70p ea. P&P 405. VAT 121% 

MINI -MULTIMETER 
DC -1000V AC -1000V DC -100mA Res -150k0 
1000(1/V Bargain £6.45. VAT 8% P & P 62p. 

20,000 ohm /V Multimeter, mirror scale. 
Ranges AC /DC to 1000V DC current to 250mA 
Resistance to 3 Mohms. 
5" x 31" x 11". £14.36. VAT 8° %, P & P £1.05. 

TEST 
AVO8MK5 £8170 
AVO 71 £3350 
AVO 73 £4420 
AVO MM5 £2866 
Wee Megger £6690 
EM272 £5370 
DA116 digital£702-00 
AVO TT169 in circuit 

METERS 
Meggar BM7 battery 

£45.15 
U4315 Budget meter 

20K03 /VDC2K /VAC 
1000V AC /DC 2-5A 
AC /500K res, in 
robust steel case 
and leads £1585 

Transistor Tester £3475 
NEW RANGE TRANSFORMER 
Pri 120V or 220/240V. Sec 0 -36 -48 twice to give 
36 -0 -36V 48 -0 -48V 72V or 92V. 
Ref Price P & P 
3A 14.70 1.48 
4A 7877 1.84 
5A 26.64 2.15 

PANEL METERS 
41 x 41mm 82 x 82min 

0 -50µA £5.50 0 -50µA £6.70 
0 -500µA £5.50 - 0 -500µA £6.70 
0-1mA 8.5.50 0 -1mA £8.40 
0-30V £5.50 0-30V £840 

VU Ind. Panel 90mm 250ma £3.36 
VU Ind. Edge 54 x 14mm 250µa FSD £2.60 
65p Carriage 8% VAT. 
Special Offer -Quality low noise cassette tapes 
C60 30p, C90 42p. P & P 15p. VAT 8 %. 

TMK 500 
30KN Mirror scale meter, AC 0 2 5 10 
25 -100- 250 -500- 1000V,DC 0.25 1 2 5 
10 -25- 100- 250- 1000V. Resistance 0- 
6K- 60K- 6M -00M, auto o /load protection 
£23.30. P & P C1-05. VAT 8 %. 

BRIDGE RECITI FIERS 
100V 100A* £2.10 
200V 2A £0.45 
400V 4A £0.88 
400V 6A £1 ß5 
500V PM7A6 12A £2.85* 
VAT 121% 15p P & P *VAT 8% 

AMPLIFIER MODULES 
lOW (AL30) £3 75 
25W (AL60) £457 
30W (ALSO) £7.1S 
125W (AL250) £1725 
Power Supply PS12 £1.30 
Power Supply SPM80 £4.25 
VAT ln% P & P 35p. 

250VA ISOLATOR 
0 -200- 220 -240V 
0 -240V centre tap. 
250VA £5.20 P & P 96p Ref, 62. 

Aluminium Boxes -with q 
lip lid & screws. 

I w h 

01 51 2¿ 11 62p 
B2 4 4 11 62p 
B3 4 2; 1+ 62p 

P & P 29p. VAT 8%. 

S -DECS 
Solderless bread boarding 
S Dec 70 contacts £3.10 
T Dec 208 contacts £4.35 
U Dec "A" for I.C.s etc £4.50 
U Dec "B" for I.C.s etc £6.99 
VAT 8% P & P 40p 

ANTEX SOLDERING IRONS 
15W £3.75 
25W £3.95 Stand £1.52+ 
VAT8 %P &P46p VAT12O% 

Electronic Construction Kit 
Home electronic teacher. Start 
simply and progress to a TRF 
radio or electronic organ. No 
soldering, all parts included in 
presentation box. £8.29 + 96p 
p & p VAT 8%. 

ABS PLASTIC BOXES inset 
brass nuts, slots to take P.C. 
cards flush fitting lid. 
PB1 180mm x 62 x 40 65p 
PB2100mm x 75 x 40 73p 
PB3 120mm x 100 x 45 87p 
PB4 215mm x 130 x 85 £2.54 
P & P 66p VAT 8% 

Miniature Transform- 
ers 0- CT -15V 
Ref Price PP 
171 500 ma 2.09 .45 
172 1A 2.96 -78 
173 2A 3.59 -78 
174 3A 3.75 .86 
175 4A 5.73 -96 

P.W. Purbeck os- 
cilloscope trans- 
former in stk 250 -0- 
250 6-3V, 12.9V 
£620 p & p 90p 
BE3 100V Line to 
4n 7/10W £2.05 
p & p 66p 
BE4 0.120V x 2 
(120V or 240V) 
Screen Sec. 9 -0 -9V 
1 amp £2.40 p & p 
71p 
BE515W matching 
trans. sec 1511 suit 
EL89 £1.50 p & p 
30P 
BE8 Pn 0ß20V sec 
4500V 10ma £4.50 
p & p £100 
BE7 0- 110 -120- 
220V Pn 240V sec 
20V 1 amp £1.50 
p p 30P 
BES 0.24015 -0 -15V 
2A £1.50 p & p 70p 
Ref 30 240 -240 iso- 
lator 200Va £4 20 
p & p 96o 

Barrie Electronics Lt.. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01 -488 331617/8 

NEAREST TUBE STATIONS: MC/GATE & LIVERPOOL ST 

Electronics. 
Make a job of it.... 
Enrol in the BNR & E School and you'll have an entertaining 
and facinating hobby. Stick with it and the opportunities 
and the big money await you, if qualified, in every field of 
Electronics today. We offer the finest home study training 
for all subjects in radio, television, etc., especially for the 
CITY AND GUILDS EXAMS (Technicians' Certificates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; the R.T.E.B. Servicing Certificates; etc. 
Also courses in Television; Transistors; Radar; Computers; 
Servo -mechanisms; Mathematics and Practical Transistor 
Radio course with equipment. We have OVER 20 YEARS' 
experience in teaching radio subjects and an unbroken 
record of exam successes. We are the only privately run 
British home study College specialising in electronics 
subjects only. Fullest details will be gladly sent without 
any obligation. 

INN= MOM 
Brochure without obligation to: 

Become a 
Radio Amateur. 
Learn how to become a radio -amateur in 

contact with the whole world. We give 

skilled preparation for the G.P.O. licence. 
I woo sm. moo mow 

WC279 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

Block caps please I ---- MIR NMI MIR EMI -MN MOM MIME iNM N 

i 
i 

Practical Wireless, February 1979 81 



WATFORD [L[CTROICS 
33/35, 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 RETURN OF POST. 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. P & P ADD 30p* TO ALL 
ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE AT COST, 
SEND 50p (plus 25p p &p) for our catalogue. 

Export orders no VAT. Applicable to U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Please add 5% 
to devices marked ". To the rest add 12} %. 

We stock many more Items. It pays to visit us. We are situated behind Watford 
Football Ground. Nearest Underground/Br. Rail Station: Wattord High Street. 
Open Monday to Saturday 9 a.m: 6 p.m. Ample Free Car Parking space available. 

VAT 

POLYESTER CAPACITORS: Axial lead type. (Values are In pf). 
400V: 0001, 0.0015, 00022, 00033 7p; 0 0047, 00088, 0.01, 0015, 0.018 9p; 0022, 
0033, 10p; 0047, 0068, 14p; 0.1, 15p; 0.15 0-22, 22p; 0.33, 0.47 39p; 0.68 45p. 
150V: 0.030, 0.15, 0.22 11p; 0.33,0.47 l Op; 0.58, 1.0 22p; 1-5 29p; 2 2 329; 4 7 36p. 
DUBILIER: 1000V; 0-01, 0.015 20p; 0.022 22p; 0047 26p; 0.1389; 0.47 53p; 1.01759. 

POLYESTER RADIAL LEAD (Values In pf). 250V: I FEED THROUGH 
0 0 0.01, 015, 022, 0-027 Sp; 0033, 0047, 0068, 0.1 7p; 0.15 CAPACITORS 

11p; 0 22,0-3313p;0.47159; 0.6818p; 1.024p; 1.527p 2.231p 1000pF /350V Bp 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In µF). 
500v: 10 40p; 47 63p; 250v: 100 65p; 83v: 0.47, 1.0, 1.5, 2 2, 2 5, 3 3, 4-7, 6.8, 8, 1), 
15,22 .89 ; 47, 32, 50, 11 p; 63, 100, 27p; 50V: 1.0, 7p; 50, 100, 220, 25p ; 470, 50p ; 1000, 62p ; 

40V: 22, 33µF, 7p; 100, 11p; 2200, 3300, 82p; 4700, 64p; 35V: 10, 33, 7P; 330, 470, 
32p; 1000, 49p; 25V: 10, 22, 47, Sp; 80, 100, 160, Bp; 220, 250, 13p; 470, 640, 25p; 1000, 
27p; 1500, 30p; 2200, 41p; 3300, 58p; 4700, 64p; 16V: 10, 40, 47, 68, 7p; 100, 125, Sp; 
220, 330, 14p; 470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 100, 6p; 640129; 1000, 14p. 
TAG -END TYPE: 70V: 2000, 98p; 4700, 1219; 50V: 10,000 2459; 40V: 2500, 659; 
3300, 4700, 70p; 15,000, 450p; 25V: 4700, 48p; 2000, 37p; 40V: 2000 +2000, 95p. 

TANTALUM BEAD CAPACITORS 
35V: 01µF, 0-22, 0.33, 0-47, 0-68, 1.0, 
2-214F, 3.3, 4.7, 6.8. 25V: 1-5, 10. 20V: 
1.50F 13p each. 10V: 220, 33, 
BV: 220E, 47, 68, SV: 100µF 20p each. 
10V: 1000 309. 16V: 47, 1000 409 

MYLAR FILM CAPACITORS 
100V: 0001, 0-002, 0.005, 001µF 6p 
0-015, 0.02, 0.03, 0.04, 0.05, 0.056uF 79 
O-1pF, 0.2 Op. 50V: 0.470F IIp 
CERAMIC CAPACITORS 50V. 
Range: 0.5pF to 10nF 3p 
15nF, 22nF, 33nF, 47nF, 4p. 100nF Op 

POLYSTYRENE CAPACITORS: 
100F to 1nF, Op. I-5nF to 47nF, 10p. 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0ß5W Log & 0.5W 
Linear values 
50001, 1K & 2K (LIN ONLY) Single 27p 
5K0-2M0 single pang 27p 
5K0 -2M0 single gang D/P switch Np 
5K0 -2M0 duel gang stereo 70p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm track 
5K11-500Kµ single gang 70p 
10K0 -501Kû Dual gang 50p 
Self -Stick graduated Alum. Bezels 22p 

PRESET POTENTIOMETERS 
0.1W 500 -22M Mini. Vert. & Horiz. tp 
O.25W 1000 -3.3M11 Hbriz.. IarOer 10p 
0ß5W 2500 -47M0 Vert. J 10p 

SILVER MICA (pF) 
3.3, 4-7, 8 8, 10, 12, 18, 
22, 27, 33, 47, 50, 68, 75, 
82, 85, 100, 120, 150, 
200, 250 Op each. 
300, 330, 360, 390, 600 & 
8209F 16p each. 
1000, 2200pF 20p each. 

S-DEC 

T-DEC 

U-DEC 'A' 
U-DEC 'B' 

325p 
4259' 
450p 
695p 

JACKSONS VARIABLE CAPS. 
Dielectric 
100 /300pF 140p 
5009F 165p 
6:1 Ball Drive 
4511 /DAF 1159* 
Dial Drive 4103 
8:1/38:1 6511p° 
Drum 54mm 309 
0- 1 -365pF 24Sp 
00 2 3659F 275p 

0 2 365pF with slow 
motion Drive 325p 
00 208/176 265p 

, with slow 
motion drive 325p 
C804 -5pF; 10; 15; 25; 

50pF 175p 
100, 150pF 2159° 

'L' 3x310pF 495p 
00- 3z25pF 430p 

TRIMMERS mini 
2.5 -OpF; 3 -10pF; 
3-30pF; 10 -40pF 22p 
6 -256F; 65pF; 88pF 30p 

COMPRESSION 
3 -400F; 10 -80pF 22p 
26 -200pF 33p 
100 -500pF 45p 

AUDIBLE Warning 
Buzzers 6V or 12V 65p° 

RF CHOKES 
1 /4F, 4.7, 10, 22, 47, 100, 
220, 470, 750, 1 mH, 2.5, 
5, 10mH 35p 

CRYSTALS 
100KHz 
455KHz 
1MHz 
1.80MHz 
16MHz 
3ß768MHz 
4.0MHz 
4.032MHz 
4-433619M 
5.0MHz 
8-083333M 
18MHz 

3í5p 
3'SP 
323p 
365p 
39Sp 
329p 
323p 
3239 
135p 
355p 
275p 
395p 

TRANSFORMERS. (Mains Prim. 220 -240V) 
6 -0 -0V 100mA; 9 -0 -9V 75mA; 12 -0-12V 100mA 
95p. 
8VA type: 6V --5A 6V -5A; 9V --4A 9V -4A; 
12V -3A 12V -'3A; 15V -25A 15V -ß5A 14Sp. 
12VA; 4-5V -1-3A 4-5V -1-3A; 6V -12A 8V- 
1ßA 12V 5A 12V --5A ; 15V- -4A 15V- 
.4A 20V- 3A 20V --3A (20p p&p) 220p 
24VA: 6V -1.5A 8V -1.5A ; 9V -1ßA 9V -12A; 
12V -1A 12V -1A; 15 -.8A 15 OA; 20V- 
6A 20V --6A (45p p&p) 290p 
50VA: 6V -4A 6v-4A; 9V -2.5A 9V -2-5A; 
12V -2A 12V -2A ; 15V -1.5A 15V -15A; 
20V -1ßA 20V -1.2A ; 25V -1A 25V -1A; 
30V --8A 30V-13A (50p p &p) 350p. 
100VA: 12V -4A 12V -4A; 15V -3A 15V -3A; 
20V -2.5A 20V -2.5A ; 30V -1 -SA 30V -1.5A; 
40V -1.25A 40V -1ß5A; 50V -1A 50V -1A 
(60p p&p) 650p 
(N.B. P&P charge to be added above our 
normal postal charge.) 

DENCO COILS 
Dual Purpose `DP' 
VALVE TYPE 
Ranges: 1 -5 81. Y ;. 

Rd. Wilt. 86p 
6 -7 B, Y, R 75p 
1 -5 Green 92p 
T'type(Transis- 

tor Tuning). 
Ranges: 1 -5 BI. VI. 

Rd. Wht. 92p 

BOA Valve Base 259 
RDT2 f2p 
RFC 5 chokes Np 
RFC 7(19mH) Np 

1 FT 13/14/15/16 

iFT 18/1.6 or 46599p 
TOC/ alp 
MW 5FR 82 
MW /LW 5FR 103p 

RESISTORS -Erie make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1 -99 100+ 
0-25W 2-20 -4-7M E24 1 Sp ip 
0.5W 2.20 -4.7M E12 2p 1.5p 
1W 2.20 -10M E12 Sp 4p 
2% Metal Film 100 -1M Sp 4p 
1 % 0.5W 510 -IM 524 10p Op 

COMPUTER HARDWARE: - 
2101 999 4047 
2102 1009 745188 
2102 -2 170p 745262 
2111 1759 74S287 
2112 -2 295p 74S470 
2114 650p 745475 
2708 6509 81LS95 
27L08 995p 81LS96 
2716 16509 81LS97 
TMS8011 325p MC1488 
4027 190P MC1489 

750p 
165p 
875p 
325p 
325p 
825p 

70p 
70p 

109p 
85p 
90p 

TRANSISTORS 
p BC170 

AC107* 23 BC171 
AC117* 35 BC172 
AC125 20 BC173 
AC126 20 BC177 
AC127 20 8C178 
AC128° 20 BC179 
AC141 24 BC182 
AC141K 38 BC183 
AC142 24 BC184 
AC142K 36 BC182L 
AC176 IS BC183L 
AC187 20 BC184L 
AC188 20 BC186 
ACY17 35 BC187 
ACY18 40 BC212 
ACY19 40 BC212L 
ACY20 40 BC213 
ACY21 35 BC213L 
ACY22 40 BC214 
ACY28 40 
ACY39 78 
AD149 70 
AD161 42 
AD162 42 
AF106 70 
AF114 25 
AF115 25 
AF118 25 
AF117 
AF118 
AF121 
AF124 
AF125 
AF126 
AF127 
A F139 
AF178° 
AF780° 
AF239° 
AFZ12 
ASY26 
ASY27 
ASY50* 
ASY76° 
BC107 
BC1078 
BC108 
BC108B 
BC108C 
BC109 
BC1098 
BC109C 
BC113 
BC114 
BC115 
BC116 
BC117 
BC118 
BC119' 
BC134 
BC135 
BC136 
8C137 
BC140 
BC142 
BC143 
BC147 
BC147B 
BC148 
BC118B 
BC148C 
BC149 
BC149C 
BC153 
BC154 
BC157 
BC168 
BC150 
BC180 
BC167A 
BC188C 
BC189C 

25 
SS 
46 
SS 

35 
55 
35 
35 
70 
70 
42 

126 
40 
45 
95 
95 

10 

12 
12 

12 
12 
17 
19 
19 
19 
15 
19 
28 
19 
20 
18 
20 
28 
25 
25 

10 

10 
10 

10 
14 
14 
10 
11 
11 
27 
11 
12 
10 

BC214K 
BC214L 
BC307B 
BC308 
BC327 
BC328 
BC338 
BC441 
BC461 ° 
sc477 
BC547 
BC548 
BC549C 
BC557 
BC558 
BC559 
BCY30 
BCY34 
BCY39 
BCY40 
BCY42 
BCY43 
BCY58 
BCY59 
BCY70 
BCY71 
8CY72 
BCY78* 
BCZ10 
BCZ11 
BD712 
BD115 
BD121 ° 
BD123° 
B D124* 
BD131 
BD132 
80133 
B D135° 
BD136' 
B D137° 
BD138° 
BD139° 
BD140° 
BD142° 
BD144 
130145 
80181" 
BD205* 
BD222 
BD378° 
BD434 
B D517* 
BD695A' 
BD096A 
BDY11 
BDY17 
B DY56° 
BDY80 
BDY81 
BF115 
BF154 
BF158 
8E160 
BF101 

p 
17 
11 
10 
12 
17 
17 
19 

10 
10 
10 
21 
28 

9 
10 
9 

11 
9 

14 
10 
54 
13 
15 
13 
12 
30 
30 

11 
11 
13 
13 
12 
20 
57 
75 
110 

71 
46 
75 
22 
22 
15 
17 
17 
20 

145 
145 
95 
62 
95 
93 

115 
38 
33 
43 
30 
37 
36 
36 
45 
50 
59 

198 
195 

85 
110 

so 
65 
42 
65 
75 
75 

220 
105 
156 
110 
145 

22 
23 
20 
30 
N 

B F-187 
BF173 
BF177 
BF178 
BF179 
BF180 
8F181 
BF182 
B F183 
BF184 
8E194 
BF195 
B F198 
9E197 
BF198 
15E199 
BF200* 

F224A 
F244 
F2448 
F256 
F257 
F258 
F259° 
F336 
F394 
F594 
F595 

BFR39 
BFR40 
BFR41 
B FR79 
BFR80 
BFR81 28 
BFR98 105 

p 
25 
25 
24 
25 
30 
20 
30 
30 
30 
30 
10 
10 
10 
10 
IS 
18 
32 
18 
24 
30 
50 
26 
30 
32 
30 
22 
40 
38 
25 
25 
28 
28 
28 

BFX29 26 
BFX84° 21 
BFX85° 24 
BFX86' 21 
BFX87 23 
BFX88 24 
BFY18 50 
BP/50. 20 
B FY51 20 
BFY52 20 
BFY53 28 
B FY55 45 
BFY84 40 
BFY71° 20 
BLY83 649 
BSX20 18 
BSX28 75 
85X29 45 
05X78' 55 
BSY95A 25 
BU105. 140 
BÚ205 190 
8U208 220 
E421 96 
MD8001 150 
ME1120 ,25 

ME4102 10 
ME8002 14 
MJ400 90 
MJ491 190 
MJ2955 95 
MJE340 50 
MJE370 55 
MJE371 60 
MJE520 45 
MJE521. 65 
MJE29S599 
MJE305570 
MPF102 30 
MPF103 36 
MPF104 36 
MPF105 36 
MPF106 50 
MPF107 SO 

MPS3904 40 
MPSA05 24 
MPSA06 24 
MPSA12 42 

MPSA55 
MPSA56 
MPSA70 
MPSUO2 
MPSUO5 
MPSUOB 
MPSU52 
MPSU55 
MPSU58 
MPU131 
OC23 
OC25 
OC26 
0C28 
OC29 

p 
24 
24 
34 
58 
48 
54 
65 
53 
56 
39 

ISO 
120 
150 

99 
160 

0C35° 80 
OC36 99 
OC41 48 
OC42 32 
OC43 55 
OC44 31 
0C45 20 
0C46 28 
0070 19 
OC71 25 
OC72 30 
OC74 45 
OC75 45 
OC76 36 
OC77 76 
OC7B 76 
OC81D' 28 
OC82D 43 
OC83 45 
OC84 44 
0C122° 45 
OC123` 45 
OC139 05 
Oc140 85 
0C141 85 
OC170 40 
OC171 40 
OC200 45 
OC201 75 
OC202 05 
OC203 85 
0C204 85 
SJE5039° 95 
TI P29 43 
TIP29A 44 
TIP2913 N 
TIP29C 60 
TIP30 47 
TIP30A 47 
TIP308 64 
TIP30C 65 
TIP31 40 
TIP31A 40 
TIP31B 40 
TIP31C 65 
TIP32 45 
TIP32A 49 
TIP32B 70 
TIP32C 70 
TIP33 30 
TIP33A 50 
TIP33B 100 
TIP33C 105 
TIP34 85 
TIP34A 85 
TIP34B 110 
TIP34C 110 
TI P35* 219 
TIP35A 225 . 

TIP35B 240 
T1P35C 270 
TIP38 2110 
TIP36A 265 
TIP38B 300 
TIP36C 325 
TIP41A 63 
T1P41B 73 
TIP42A 64 
TIP428 82 
TIP2955* 93 

Ti P3055° 60 
TI543 36 
TIS44 45 
T1S45 45 
TIS46 45 
TIS47 50 
TIS48 50 
TIS49 50 
TIS50 47 
TIS60 45 
TIS82 45 
TIS74 47 
TIS90 16 
TIS91 22 
ZTX107 11 
ZTX108 11 
ZTX109 11 
ZTX212 211 

ZTX300 13 
ZTX301 16 
ZTX302 18 
ZTX303 21 
ZTX304 24 
ZTX311 17 
ZTX314 24 
ZTX320 30 
ZTX328 40 
ZTX341 20 
ZTX500 13 
ZTX501 14 
ZTX502 19 
ZTX503 15 
ZTX504 - 25 
ZTX531 25 
ZTX550 25 
40250° 55 
40251* 97 
40311 50 
40313° 125 
40315° 55 
40316 85 
40317 52 
40319* 71 
403200 56 
40323° 60 
40324* 65 
40326° 52 
40327° 62 
40347 80 
40348° 101 
40360° 
40361 
40362 
40406° 
40407° 
40408° 
40411 
40412 
40467° 
405940 
40595 
40603° 
40636° 
40673° 
2N697 
2N698 
2N899° 
2N706A' 
2N707 
2N708 
2N914 
2N916 
2N918 
2N920° 
2N1131° 
2N1132 
2N13µ3 
2N1304 
2N1305 
2N1306 
2N1307° 
2N1308 

43 
45 
40 
65 

75 
285 

63 
95 
N 
90 
50 

125 
Bt 
21 
39 
39 
19 
SO 

19 
32 
27 
30 
51 
22 
22 
50 
SO 
28 
35 
50 
46 

2N1813 23 
2N1870° 150 
2N1671B 195 

p 
21V276Ò* 356 
2N2277- 45 
2N2218A 31 
2N2219A 22 
2N2220A 26 
2N2221A 23 
2N2222A 20 
2N2303° 45 
2N2368° 21 
2N2389A IS 
2N2483 25 
2N2484' 30 
2N2846 45 
2N2784 55 
2N2904 22 
2N2905A 20 
2N2906 13 
2N2907 20 
2N2907A 22 
2N2928G 10 
2N3011' 24 
2N3053 20 
2N3054° 49 
2N3055 55 
2N3108 39 
2N3442° 131 
2N3563 20 
2N3614. 169 
2N3615 135 
2N3663° 24 
2N3702 10 
2N3703 11 
2N3704 10 
2N3705 11 
2N3706 10 
2N3707 10 
2N3708 10 
2N3709 10 
2N3710 16 
2N3711 10 
2N3772° 170 
2N3773* 200 
2N3819 22 
2N3820 32 
2N3823° 65 
2N3824° 70 
2N3868° 00 
2N3903 18 
2N3904 18 
2N3905 18 
2N3908 17 
2N4037 52 
2N4041° 50 
2N4058° 17 
2N4081 17 
2N4082 13 
2N4084° 120 
2N4089 45 
2N4238 145 
2N4288 20 
2N4289 20 
2N4427° 75 
2N4859 IS 
2N4922° 55 `- 

2N5135 42 
2N5138 42 
2N5138 20 
2N5172 24 
2N5170° N 
2N5180° 611 

2N5191 55 
2N5305° 24 
2N5457 32 
2N5458 32 
2N5459 32 
2N5485 32 
2N5642 750 
2N5777 50 
2N6027 40 
2N8109 45 
3N128 85 
3N140 85 
Matched 
Palr 
10p extra 

LINEARIC'S 'LM301A* 30 NE571 450 

7Ó0C 8 pin 75 LM308T 170 RC4138D 126 
SG3402 299 

723° 14 pin 45 M311H 120 SN72710 43 
741° 0 pin 22 L94316H 205 8N72733° 125 
747C 14 pin 70 M318S° 185 gN76003N 175 
748C 8 pin 38 LM324A 79 SN7N13N 140 753 5 pin 150 LM339 SO SN78013ND 120 810 159 LM348 f5 SN78018* 148 AY-1-0212 500 LM349° 125 SN711023N 140 AY-1-1313A 860 M378° 375 SN76023ND 111 AY-1-1320 305 LM380 05 

SN76033N 175 AY-i-SOSO 100 LM381N 145 
SN76115N 218 AY-1-5051 145 LM381AN 218 
SN76131 110 AY-1-6721/6 195 LM382 125 

AY-3-8500* 390 LM732 125 SN76227N 115 
SN76477. 225 AY-5-1224,4.210 LM1458* 50 TAAe27AX1 ZZ AY-S-1230 450 LM3900° N 

AY-5-1315 560 LM3809N* 71 TAA6OIA 155 
AY-5-1317A OM LM3911* 125 TAA960 600 
AY-5-3500 510 M252AA° 750 TAD100 156 
AY-5-40070650 M263AA 755 TBA120S 70 
AY5-8100° 735 MC1303 50 T8A540 215 
CA3011 52 MC1304P 280 TBA550Q 330 
CA3014 137 MC1310P 149 TBA641-Al2/ CA3018 N MC1912P0 tß 8X1 or BX11 250 CA3020 176 MC1495 395 TBA851 180 CA3023 170 MC1496L 92 
CA3028A° N MC3340P* 150 TBA800 N 
CA3035 240 MC3360P 120 TBA8106 99 
CA3036 110 MC3401 70 TBA820 70 
CA3043 190 MEM780 205 T8A920Q 260 
CA3045 140 MFC4000B 35 TCA965° 120 
CA3046 70 MFC6040° 97 TDA1022 575 
CA3048 200 MK50382° 650 TDA2020 320 
CA3075 175 MK50398 635 TL061C° 76 
CA3080E 70 MM57160* 620 TL062CP° 125 
CA3081 190 NE543K 210 TL064CN* 199 
CA3089E 210 NE544 185 TL071* 70 
CA3090AQ 375 NE555* 29 TL071CP 76 
CA3123 200 NE5560B' 60 TL072CP° 125 
CA3130 85 NE580" 325 TL074CN* 199 
CA3140 70 NE561" 395 TL084CND* 
ICL7106° 752* NE562B° 410 TL081CP' 48 
1CL7107° 975 NE564* 425 TL082CP° 84 
ICL8036CC* 335 NE565A 120 TLO84CP* 130 
1CM7205 1150 NE566' 16111 UAA170 1!t 
L13130° 452 NE5O7V 170 ZN414 N 
LM300H 1751 NE570?BA ZN424E 130 

ZN425E° 410 

TTL 74* (TEXAS) 
7400 13 7474 27 
7401 13 7476 30 
7402 14 7476 38 
7403 14 7480 4$ 
7404 14 7481 56 
7405 1S 7482 69 
7406 38 7483 72 
7407 38 7484 OS 
7408 17 7485 108 
7409 17 7486 31 
7410 15 7489 210 
7411 20 7490 33 
7412 17 7491 75 
7413 30 7492 38 
7414 51 7493 32 
7416 30 7494 78 
7417 30 7495 65 
7420 18 7496 57 
7421 20 7497 11111 

7422 24 74100 110 
7423 27 74104 82 
7425 27 74105 62 
7426 26 74107 20 
7427 27 74109 64 
7428 35 74110 54 
7430 17 74111 611 

7432 25 74112 MI 
7433 40 74110 108 
7437 30 74118 83 
7438 33 74110 119 
7440 17 74120 115 
7441 74 74121 25 
7442 N 74122 46 
7443 115 74123 48 
7444 112 74125 311 

7445 04 74126 57 
7446 04 74128 74 
7447 82 74132 73 
7448 56 74141 56 
7450 17 74142 200 
7451 17 74143 314 
7453 17 74144 314 
7454 17 74145 65 
7480 17 74147 175 
7470 26 74148 109 
7472 25 74150 99 
7473 32 74151 64 

74153 
74154 
74155 
74150 
74157 
74150 
74100 
74101 
74182 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74185 
74188 
74190 
74191 
74102 
74193 
74194 
74105 
74106 
74197 
74198 

74LS* 

54 
96 
53 
80 
67 

210 
52 u 
92 

105 
105 
161 
198 
230 
125 
170 

17 
57 
75 
75 
OS 

165 
00 

135 
135 
275 
115 
105 
105 
105 
105 

25- 
09 
$5 

ISO 

74LS00 18 
01 15 
02 20 
04 20 
10 20 
13 38 
14 75 
27 28 
42 99 

74LS47 N 
73 N 
74 41 
75 49 
83 
90 iN 
96 116 

107 44 
132 95 
139 55 
151 96 
153 76 
155 N 
156 96 
157 76 
158 N 
160 125 
161 911 

162 138 
163 55 
164 114 
174 106 
175 110 
181 315 
190 140 
191 140 
192 130 
193 130 
196 100 
221 98 
241 236 
298 185 
386 86 

Complete 
LS range 
available 

CMOS* 
4000 15 
4001 17 
4002 17 
4006 105 
4007 13 
4008 87 
4009 50 
4010 50 
4011 15 

4012 
4013 
4014 
4015 
4018 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 

4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4038 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4045 
4048 
4047 
4048 
4040 
4050 
4051 
4052 
4053 
4054 
4055 
4057 
4059 
4060 
4063 

18 
42 
56 
89 
45 
39 

i5 
99 
91 
50 
20 
511 

19 
180 
45 

50 

55 
205 
100 
145 
198 
111 
329 
100 
100 
320 
105 
SO 
75 
O4 
1111 

145 
125 

87 
05 
4$ 

72 
48 

73 
72 

110 

120 
2570 

450 
115 
110 

4065 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4070 
4077 
4078 
4081 
4082 
4085 
4086 
4089 
4093 
4094 
4096 
4097 
4098 
4099 
4160 
4161 
4162 
4163 
4174 
4175 
4194 
4408 
4409 
4410 
4411 
4412V 
4415F 
4415V 
4419 
4422 
4433 
4435 
4440 
4450 
4451 
4452 
4490F 
4490V 
4501 

58 4502 120 
300 4503 N 

22 4506 51 
20 

Ì5Ó8 226 

21 
4510 

150 
21 4512 S8 
23 4513 206 
85 4514 260 
40 4515 2N 

4516 125 21 
20 
21 
74 
73 

150 
85 

100 
105 
372 

145 
IN 
109 
106 
109 
110 

99 
108 
720 
720 
720 

1040 
1380 

795 
705 
280 
545 

1009 
525 

1275 
205 
296 

695 
525 
17 

4517 St! 
4518 10! 
4510 55 
4520 105 
4521 153 
4522 
4527 
4528 
4520 
4530 
4531 
4532 
4534 
4536 
4538 
4539 
4541 
4543 
4549 
4553 
4554 
4558 

1552 

98 
155 

1S5 
127 
785 
386 

1" 
150 
175 
396 

152 
75 

4557 451 
4558 117 
6,559 388 
4580 208 
4561 N 
4582 633 
4566 159 
4558 
4569 
4572 
4580 
4581 
4585 

82 Practical Wireless, February 1979 

299 
351 
25 

504 
409 101/ 



WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AA719 15 
AA129 25 
AAY30 25 
AAZ15 15 

10 
24 
12 
12 

BA100 
BY100 
6V126 
BY127 
CR033 
OM 
0A47 
OA70 
OA70 
OMM 
0A85 
OA90 
OMM 
OMM 
0A200 

' 0A202 
1N914 
IN916 
IN400t/2* 
IN4003' 
IN400415' 
IN4006/7' 
IN4148 
1544 20 

3A/100V* 18 
3A/400V 20 
3A/600V 27 
3A/1000V* 30 
6A/600V 65 

141 
7 
1 

1 

1 

i 
1 

SCR's* 
Thyristors 
1A50V 38 
IAt00V 42 
1A200V 47 
1A400V 
tA600V 
5A300V 
5A600V 
8A300V 
8A500V 
8A600V 
12A300V 
12A500V 
C106D 

52 
78 
35 

43 
48 
58 
85 
59 
92 
38 

'BRIDGE 
RECTIFIERS 
(plastic case) 
IA /50V 20 
to /100V 22 
1A/200V 25 
1A /400V 29 
1A /600V 34 
2Á/50V 35 
2A /100V 44 
2A /200V 40 
2A /400V 53 
2A /600V 65 
4A/100V 72 
4A /200V 75 
4A /400V 70 
4A /600V 105 
4A /800V 120 
BA /100V 73 
6A /200V 7$ 
6A /400V 85 
BVI64 56 
VM18 DIL 40 

ZENERS 
Rng: 2V7-39V 
400m W 9p 
Rng: 3V3-33V 
1.3W 97p 

VARICAPS 
MVAM115 120 
BA702 2S 
BB104 40 
BB105B 40 
BB106 40 

Noise Diode 
Z5J 160 

ALUM. BOXES 
with lid 
3x2x1" 45 
21x5 }x1}" N 
4x4x1}" 68 
4x26x11" 60 
4x5 }x1}" 78 
4x2 }x2" 64 
5x4x2" 82 
8x4x2" 88 
7x5x2 =" 
8x8x3" 
10x7x3" 
10x4 }x3" 
12x5x3" 
12x8x3" 

114 
143 
172 
142 
165 
210 

SPEAKERS 
80 0.3W 
2 "; 2}" 65 
2.5; 3" 58 
40f1 2.5" 65 
840 2.5" 15 
80 5W 
7 "x4" 190 
803W 
6 "x4" 160 

TRIALS 
3A /100V 43 
3A /400V 50 
8A /100V 54 
8A /400V 64 
8A/800V 108 
12A /100V 90 
12A/400V 70 
16A /100V 95 
16A/400V 105 
25A/800V 295 
40669 95 

DIAC 
ST2 25 

OPTO ELECTRONICS. 
LEDS + Clip 7 Segment Displays 
TIL200 Red 13 LS400 255 
TIL211 Gm 18 TIL307 675 
TIL212 Yellow 22 TIL321 .5" C.An 115 
0.2" Red 
0.2" Yellow, 

Gm, Amber 
ORP61 

15 

19 
84 

TIL322 5" C.Cth 
DL704 -3" C.Cth 
DL707 .3" C.Anod 

115 
99 
99 

ORP12 03 DL747 .6" An 180 
2N5777 45 FND357 120 
OPTO MAN3640 165 
ISOLATORS XAN351 .3" Green 180 
TIL111/2 
TIL114 

85 
95 Liquid Crystal Display 

TIL117 110 31 OR 4 digit 915p 

VOLTAGE REGULATORS' 
T03 Can Type 
IA +ve: 5V, 12V, 
15V, 18V 145p each 
LM309K 135 
LM323K 598 
MVR5 or 12 150 
1A -ve: 5V, 12V 220 

Plastic Case: +va 
0.1A (T092) 5V, 5.2, 
8.2V, 12V, 15V 30 
1A (T0220) 5V, 12V, 
15V, 18V, 24V 35 

Plastic (T0220) case 
-ve 0.5A: 5V, 6ßV, 
8.2, 12, 15V 86 
-ve 1 A 5V, 12V 110 
LM320 -12 -ve 99 
LM320 -15 -ve 185 
LM341 -15 +ve 99 
Variable Type 
723 +2 to +37V 45 
LM304HOto +40V 240 
LM317H +1 2 -37100 
LM317K +1 .2to 37 350 
LM325N +15V 240 
LM326N f 12V 240 

VEROBOARD Pitch 
0.1 0.15 0.1 0. 5 

( 2} x 3-" 
4 per 

33p 26pialn2P 2'" x 5" Up 45p - 26p 
3a x 31" 49p 45p - - 
3} x 5" 50p 60p 45p 38p 
21 x 17" 152p 121P - 73p 
3( x 17" 195p 163p 1200 107P 
41 x 17" 252p - 115p 
Pkt of 36 pins 30p 
Spot face cutter 115p 
Pin insertion tool 99p 

VERO WIRING PEN. + Spool 325p 
Spare Wire (Spool) 80p; Combs 7p ea. 

FERRIC CHLORIDE" 
11b bag Anhydrous 6Sp + 30p o. & P. 

DALO ETCH RESIST PEN* 
Plus spare tip 75p 

COPPER CLAD BOARDS* 
Fibre Single- Double- SRBP 
Glass sided sided 7.5" x 7" 
6" o 6" 75p 90p 110p 
6" x 12" 130p 175p 
SOLDERCON PINS. 
100 pins 50p: 1000 pins 400p 

DIL SOCKETS.: Low Profile (TEXAS) 
8 pin 10p; 14 pin 12p; 16 pin 13p; 18 pin 
20p; 20 pin 27p; 22 pin 30p; 24 pin 30p; 
28 pin 42p; 40 pin 55p; 60 pin 224p 

SWITCHES. 
TOGGLE 2A 250V 
SPST 28 
DPST 34 
DPDT 38 
4 pole on off 54 
SUB -MIN 
TOGGLE 
SP changeover 59 
SPST on off 54 
SPST biased 85 
DPDT 6 tags 70 
DPDT C /OFF 79 
DPDT Biased 115 
SLIDE 250V 

DPDT 14 
1AA DPDT C/0 15 
}A DPDT 13 
4 pole 2 -way 24 
PUSH BUTTON 
Spring loaded 
Latching 
SPST on off 60 
SPDT Clover 65 
DPDT 8 Tag 65 
MINIATURE 
Non Locking 
Push to make 15 
Push Break 25 
ROCKER: (Black) 
on /off 10A 250V 23 

ROCKER: (white) 5A 250V SP change- 
over centre off 30 

ROCKER: (Illuminated, red) Chrome 
Bezel 5A 250V SP 52 

ROTARY: "Make -A- Switch" Make 
your own multlway SwItch. Adjustable 
Stop Shafting Assembly, 
Accommodates up to 6 Wafers 69 

Mains Switch DPST to fit 34 

Break Before Make Wafers, 1 pole/ 

12wavy, 

2p /6 way, 313/4 way, 4p/3 way, 
47 

Spacer and Screen 5 

ROTARY: (Adjustable Stop) 
1 pole /2 to 12 way, 2p/2 to 6 way, 3 pole) 
2 to 4 way, 4 pole /2 to 3 way 41 

ROTARY: Mains 250V AC, 4 Amp 45 

PW PROJECTS 
General Coverage Receiver, Chroma- 
chase, 24hrs. Digital Clock, 'JUBILEE' 
Electronic Organ, General Purpose 
SW Receiver, Gas & Smoke Sensor 
Alarm, Metal Locator, 'PURBECK' 
Oscilloscope, Audio Distortion Meter, 
'AVON' 2m FM Transmitter. 
Send SAE plus 5p per list. 

"PURBECK 
OSCILLOSCOPE" 

AUTHOR APPROVED PARTS 
including PCBs available. 
Cathode Ray Tube 3BPI £7-75* 
(p &p insured 90p). 

Send S.A.E. for leaflet. 

\ 

VDU Chip 
and MODULE 
Convert your TV into a 
VDU by using the new 
Thompson -CSF TV -CRT 
controller chip, SF.F 96364, 
16 line by 64 Characters 
text refreshment. Cursor 
management, Cursor 
Management on screen. 
Line erasing. Compatible 
with any Computing 
system. 
SF.F 96364E £11.75* 
AY -3 -1015 £560* 
AY -5 -1013 UART £450* 
SFC71301 ROM £820* 
SFS80102 RAM £205* 
74LS163 £118* 
UHF Modulator 250p* 
Compl. Module £13650* 
Data Booklet 30p 

ASCII Coded 56 Key 
Keyboárd 

£59.50 (75p p &p) 

Announcing DM900 -The DIGITAL 
MULTIMETER with a difference -It 
measures Capacitance too! 
(as published in E.T.I. August 1978) 
Throw away your analogue meters, 
here's digital accuracy at only half 
the price of an equivalent commer- 

4 cial Multimeter. 
The DM900 is an digit multimeter with an 0.5" L.C.D. display 
incorporating: 

5 AC & DC Voltage ranges; 6 resistance ranges 
5 AC & DC Current ranges; 4 Capacitance ranges 
The prototype accuracy is better than 1% 

This is an unique design using the latest MOS ICs and due to the minimal current 
drain, is powered by only one PP3 battery. There is also a battery check facility. 
The DM900 is an attractive hand -held, light weight device, built into a high impact 
case with carrying handle and has been ingeniously designed to simplify assembly. 
Never before have all these features been offered to the electronics enthusiast in a 

single unit. (Demonstration at our shop.) 
Special offer - £54.50* only (p &p insured add 75p.) 
Ready -built & tested (inc. Probes & carrying case £78.50* + P & P. 
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Head Office and Warehouse Z & 44A WESTBOURNE GROVE 

LONDON W2 5SF 
Tel: 727 5641/2/3 

Please 

85 TOTTENHAM COURT ROAD I A E R 0 SERVICES LTD Retail 

ROAD 
LONDON WI 

Reg No. 242 1255 03 Tel: 580 8403 
send all correspondence and Mail- Orders to Head Office Open all day Saturday 

MGT 065 
185 050 
1X26 1.20 

5ÁT8 
574 

0.80 
0.75 

5046 0.60 
5U8 0.75 
5V4G 0.60 
5X46 0.80 
5X8 0.90 
57387 0.65 
5Z4GT 0.65 
6457 0.60 
6AC7 0.80 
6A08 0.60 
6AF4A 0.60 
6485 0.65 
6AC7 085 
6486 095 
64,15 0.65 
6AK5 
6ÁK6 

0.55 
0.75 

64K7 0.85 
. 6ÁL5 640 

6AM6 0.70 
64M8 0.70 
BANS 2.50 
GANG 0.85 
6AQ5 0.85 
64S6 1.00 
6AS7G 1.20 
6AT6 0.75 
6AÚ6 0.50 
6ÁV6 0.75 
6AW8A 0.75 

6AX4GT6 1.00 
6AX5GT 130 
6BÁ6 0.45 
8BE6 0.48 
6BF5 0.85 
68F5 0-75 
6BG6G 030 
68116 0.85 
68,16 1.20 
6BJ7 0.65 
6BK4B 1.40 
6BN4A 0.90 
6BN6 0.80 
68874 0.65 
68R8A 1.20 
6857 2.30 
6088 0.85 
68W7 1.00 
68Z6 0.65 
68Z7 0.70 
684 0.55 
6C5GT 0.60 
686 0.511 

6C88 0.60 
6CB6 0.55 
6867 0.70 
68G8Á 0.75 
6CM7 0.80 
6CN7 1.20 
6C88 0.75 
6887 0.85 
6CÚ5 1.00 
6CU6 1.00 
6CW4 3.75 
6CX8 1.00 

A 

6CY5 
6CY7 

1.00 
1.00 

60068 1.45 

6016 0.80 
6078 0.80 
6DW4 0.90 
6ES5 1.00 
6EV5 1.50 
6EW6 0.80 
66884 0.80 
6GK5 0.70 
6GK5 0.90 
6J4 120 
6J5GT 0.80 
6J6 0.55 
6J7 0.80 
6K5G7 0.75 
6K6G7 0815 
616GT 0.85 
6N7GT 0.85 
607 0.90 
6SA7 - 0.80 
6867 0.80 
6SK7 0.80 
6SL7GT 0.70 
6SN7G7 0.70 
6SQ7 0.80 
6SR7 0.80 
6V6GT 0.65 
6X4 0.60 
6X KT 0.60 
6X8 0.80 
12A6 0.60 
12AL5 0.65 
12A05 0.60 

SELECTION FROM 
GUARANTEED 

12A16 0.60 
12AT7 050 
124U6 0.65 

12AÚ7 0.47 
12AV6 0.85 
12AV7 1.00 
12AX7 0.55 
12ÁY7 0.85 
128A6 0.65 
128F6 0.67 
128874 0.75 
12BL6 0.70 
12606 0.90 
12BY7A 0.80 
12CU6 0.90 
19405 0.75 
19886G 050 
3543 0.70 
3585 0.65 
3585 0.70 
5005 1.00 
50EH5 0.85 
0AF96 0.60 
FF90 0.60 
OK92 1.00 
0196 0.60 
ECC84 0.60 
ECC85 0.48 
ECC85 1.25 
ECC88 0.75 
ECC89 0.80 
ECC189 0.80 
ECF80 0.60 
ECF82 0.55 
ECF86 0.80 

OUR STOCKS 
FIRST QUALITY 
ECF200 0.90 
ECF201 0.90 
ECF801 0.95 

ECF802 0.95 
ECH42 1.10 
ECH81 0.55 
ECH2O0 0.80 
ECL80 0.60 
ECL81 0.75 
ECL82 0.60 
ECL83 1.15 
ECL84 0.70 
ECL85 0.65 
ECL85 0.85 
EF80 040 
EF85 0.46 
EF86 0.60 
EF92 0.75 
EF97 0.70 
EF98 0.90_ 
EF183 0.70 
EF184 0.70 
EF1200 1.20 
B190 0.60 
EL33 2.50 
E136 0.95, 
EL81 0.65 
EL82 0.60 
EL83 0-60 
EL84 045 
EL86 0.75 
EL95 0.70 
EL504 0.80 
EM80 0.65 
EM81 0.60 

OF FULLY 
VALVES 

EM84 0.60 
EM87 1.00 
EY81 0.50 

EY87 0.50 
EY88 0.55 
EY5004 1.50 
EZ80 0.50 
EZ81 0.50 
GY501 0.90 
GZ30 0'65 
GZ32 0.65 
GZ33 3.80 
042 0.55 
043 0.75 
OB2 0.60 
OB3 0.75 
082 140 
083 0.75 
003 0.75 
PABC80 0.45 
PC86 0.85 
PC88 0.85 
P896 0.50 
PC97 0.95 
PC900 1.00 
PCC84 0.50 
PCC85 0.60 
PCC88 0.65 
PC889 0.75 
PCC189 1.00 
PCF80 0.65 
PCF82 0.45 
PCF84 0.65 
PCF86 0.75 
PCF806 1.00 

PCL81 0.65 
PC182 0.80 
PCL84 0.75 
PCL86 085 
PCL805 0.75 
P8518 3.35 
PL36 1.10 
PL81 0.80 
PL82 0.55 
PL83 0.50 
PL84 0.75 
PL504 1.05 
PL508 1.30 
PL802 2.80 
PY81 0.70 

PY82 0.55 
PY83 0.70 
PY88 0.75 
PY500A 130 
7721 7.80 
7722 7.80 
U25 1.00 
1126 1.00 
UABC80 0.58 
UAF41 0-80 
UBC41 0.70 
UBC81 0.60 
UBF80 0.60 
UBF89 0.60 
UBL21 0.85 

UCC84 0.75 
UCC85 0.55 
UCF80 0.75 
UCH42 0.90 
UCH81 0.65 

IICL81 0.70 
UCL82 0.75 
UCL83 0.80 
UF41 1.00 
ÚF80 0.50 
11F85 0.50 
ÚL84 0.85. 

11M80 0.60 
UM81 0.75 
UM84 0.45 

OSCILLOSCOPE TUBES 
current production. Made in USSR 

One inch Tube Type 3L011. This tube is a 
good 9 replacement p acement for 1 CP31. Tube charac- 
teristics are identical with those of 1 CP31. 
As the connections are different the tube is 
supplied complete with base, connection 
diagram and technical data £12.00 . 
Three -inch tube Type 3BP1. This well 
known tube used in "PURBECK "" Os- 
cilloscope can be supplied for £7.50. 
14- p 4-pin base for the above £0.80. 

VAT is not included. Please add 122% on all items except those marked with asterisk, on which VAT is 8 %. Postage and packing charges are £0.10 per £ subject to a minimum of £0.30. Minimum order charge for Approved Credit customers £20.00. Minimum Transaction Charge for mail orders £1 -00. 

OUR NEW 1978/1979 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0.30 

BUILD -IT- YOURSELF 

N EW TEST GEAR KIT 
BASIC SERVICING 
INSTRUMENTS WITH 

EASY STAGE BY STAGE BUILDING 
INSTRUCTIONS -IDEAL FOR THE AMATEUR 

MULTI RANGE TEST METER 
A general purpose meter covering all usual 
ranges of A.C. and D.C. volts current and 
resistance measurements 

AUDIO SIGNAL GENERATOR 
New design covering 10Hz to 10KHz 
and variable output. Distortion less than 
0.01% Ideal for HIFI Testing. 

OSCILLOSCOPE 
A basic 3" general purpose cathode ray 
oscilloscope for simple testing and 
servicing work. Sensitivity 0.3 volts /cm 

r.- -SEND NOW FOR FREE DETAILS 
0279- 

To LERNAKITS, P.O. Box 156, Jersey. 

Name 

Address 

L__._,_ WON a_tMM1 1MI M. 

SEMICONDUCTORS BC351 0.10 BT106 1.10 154001/2 0.05 *TBA120A 0.60 
*8A117/9 0.01 *BC547/0/9 0.10 *80205 1.50 184004/5 0.06 "TBA120S 0.80 
AC128 0.19 "BC557 0.12 *00208 1,60 IN4006/7 0.07 *764750 1.60 
AC176 0.19 8CY70 /1/2 0.15 *8Ú208A 1.75 *1644 0.04 *TBA800 0.80 
AC187 0.19 80115 0.43 *BY127 Ott *5920 0.06 *T8A8106 1.05 

*4CY20 034 80131,`2/5 0.34 51060 044 *5941 0.04 W/W RESISTORS 
AD161/2 0.35 80136/7 035 MJE340 0.43 28930 0.16 2.5W, 15W 0.10 
ASY68 0.86 80138/9 0-36 MJE520 0.43 283053 040 5W, 10W 0.09 

*B8105A 0.27 80140 036 MJE2955 1.05. 283055 0.50 ANTE% SOLDERING 
*881058 0.30 80695A 6.65 MJE3055 0.80 *283702/3 0.08 IRON 
84X13 0.05 80696A 0.65 *0A47 0.10 *283704/5 0.08 C -248V 15W £3.60 
BC107/8/9 0.08 13E115 0.18 *0A200 0.00 *2N3819 0.21 BARGAIN PAKS 

*08117 0.14 *ßF167 0.23 0C28 - 0.08 284443 0.80 *PAK 1 

*BC132 0.14 8E173 0.20 0C35 0.78 LINEAR LC.'s 100 gen. purpose 
*BC147/8 0.08 BF180/114 048 00201 0.72 7418P 0.19 transistors including. 
*BC149 018 8F185 046 *020088 1.70 5558P 0-27 80149. 28,3703. etc. 
*BC157 /8 0.09 *8F194/5 0.09 *R2010B 1.70 *LM301 0.35 £5.00 
*BC159 0.09 *8F197 0.10 *TIP29 5.40 *LM3806 0.95 PAK 3 
*BC182/L 0.09 *8E198 0.16 TIP31A 039 LM1303N 1.50 100 mixed W/W 
*BC183/L 0.09 8E200 0.28 TIP32A 0.46 LM3900 6.60 resistors including, 
*BC184/L 0.09 BF257/8/9 046 T1P328 0.65 *MC1310P 1.20 2 -5W. 5W, 10W. etc. 
*BC207B 0.11 BF324 0.26 T1P336 0.88 "76003N 1.70 f3.50 
*BC212/L 0.09 *8F338 0.32 TIP34B 0.98 *760138. 130 PAK 4 
*6C2131L 0.09 *BF337 048 TIP41A 0.61 *760238 1.30 100 off 74 series 
*BC214/L 0.09 *BFR80 0.23 TIP42A 0.62 *7602380 1.20 with preformed pins 

88301/3 0.27 BFY50 /2 0.18 *ZTX212 /B 0.16 *760338 - 170 including, 7410, 
BC348 0.10 BSX19/20 0.16 *ZTX302 0.11 *TAA621AXI 1.95 7430, etc. £4.00 

Discounts: 25+ 10% (of any one type/. Min. Order £2.00 P &P 30p. VAT please add 8% except those marked * which 
are 12.5 %. S.A.E. for lists Export. wholesale and industrial enquiries welcome. 

K & A DISTRIBUTORS, 52 Barkhy Road, Syston, Leicester, LE7 BAF. Tel. 0533 609391 

STERNWAY ELECTRICAL LIMITED 
ANNOUNCE THEIR NEW ELECTRONIC COMPONENTS 
SHOP AT 3 BRIDE COURT, LONDON EC4 2AB .(OFF 

FLEET STREET) 

SPECIAL OPENING OFFERS INCLUDE: 

DENSHI BEGINNER'S CONSTRUCTION KITS 

SRIA 16 Projects including Radio Receivers, Morse Code Trainer, 
Warning devices, etc. £5.95 (Post & Pkg. 85p) 

Resistance substitute boxes provide close tolerances substitution for 36 
preferred values from 50 to 1 meg U with leads and clips £3.95 post 
paid. 

All Component enquiries welcome on 01 -353 8530 or by post, Most popular 
TTL CMOS Linear Transistors in stock at keen prices. 
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Model TCSU1 Soldering Station 

OTC 35watt- 

The TCSU1 soldering station with either the XTC 50watt -24/26 
volt soldering iron or the OTC 35watt- soldering iron for 
pin point precision and exceptionally-fast recovery time. 
We have put at least twice as much power into irons which are 
already well known for good recovery time. The temperature 
control stops them from over- heating; the "fail- safe" electronic 
circuit provides protection even if the thermocouple fails. 
TCSU1 soldering station £38.10 XTC and CTC irons £14.85 
inclusive of VAT and P.& P. 

Model CX- 17 watts 

=,TTY J7 
a miniature iron with the element enclosed first in a ceramic 

shaft. then in a stainless steel. Virtually leak -free Only 71" 
long. Fitted with a 3/32" bit.£4.37 inclusive of VAT and P.& P. 

Range of 5 other bits available from'/" down to 3/64` 

Model X25-25 watts 

A general purpose iron also with a ceramic and steel shaft to 

give you toughness combined with near -perfect insulation. 
Fitted with 1/8" bit and priced at E437 inclusive of VAT and 

P.& P Range of 4 other bits available. 

Model SK3 Kit 
Contains both the 

model CX230 
soldering iron and 

the stand ST3. 
Priced at E 6-21 
inclusive of VAT 

and P.& P. 

It makes an 

excellent 
present for the 
radio amateur, 
modelmaker or 

hobbyist. 

Model SK1 Kit 
This kit contains a 15watt miniature 

soldering iron, complete with 2 spare 

bits, a coil of solder, a heat sink 
and a booklet; How to solder'. Priced 
at £6.48 inclusive of VAT and P. & P. 

Model MLX Kit 
The soldering iron in this kit can be 

operated from any ordinarycar battery. 

It is fitted with 15 feet flexible cable 
and battery clips. Packed in a strong 
plastic envelope it can be left in a 

car, a boat or a caravan ready for 
soldering in the field. Price £4.83 
inclusive of VAT and P.& P. 

Model SK4 Kit 
With the 
model 
X25 /240 general 
purpose iron 
and the ST3 
stand, this kit 
is a must for 
every toolkit in 

the home 
Priced at E 6.21 
inclusive of VAT 

and P.& P. 

eat= 
any 
level 
between 145°-40k 
(with accuracy of 2 %) 
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Antex Ltd. Freepost, Plymouth PL1 1BR Tel. 0752 67377 PW2 
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Speakers from 1 i inch to 1 5 inch; 
megaphone, PA horns, crossovers etc. 
They're all in our catalogue. Send the coupon 
now! 

11 
ed.: 

NW I 
43 

M. 

Our catalogue even includes some popular. 
car accessories at marvellous prices. 

stereo disco to 
in our 

A genuine 150W per channel g p 
build yourself. Full specification 
catalogue. 

- 4 4/44:., Nri. f 
.R ,. fi:t 11111 [,t 

At 

-* p to t !ut' , 

11aIR " 

Our catalogue describes a\'" wide range of 
plugs and sockets, all at marvellous 
prices. See cat. pages 114 to 129 for 
details, 

61 -note touch -sensitive piano to build 

yourself. Full specification in our 
catalogue. 

., s t 

A very high quality 40W per channel stereo 
amplifier with a superb specification and lots 
of extras. Full construction details in our 
catalogue. 

a w 

rz nr-, r,n nf+nA 

A hi -fi stereo tuner with medium and long 
wave, FM stereo and UHF TV sound! Full 

construction details in our catalogue. 

alb. r^ 
ìn ' 

These are just some of the metal cases we 
stock. There are dozens of plastic ones to 
choose from as well. See pages 52 to 57 of 
our catalogue. 

A digitally synthesiser the 5600S g y 
controlled stereo s 

y with more facilities than almost anything up to 
£3;000. Build it yourself for less than £700. Full 
specification in our catalogue. 

mi.LLIIfl 
ELECTRONIC SUPPLIES LTD 
All mail to:- 
P.O. Box 3, Rayleigh, Essex SS68LR. 
Telephone: Southend (0702) 554155. 
Shop: 284 London Road, 
Westcliff -on -Sea, Essex. 
Closed on Monda ( y). 

Telephone: Southend (0702) 554155, 

if 
.. 

Multimeters, analogue and digital, frequency 
counter, oscilloscopes, and lots, lots more at excel- 
lent prices. See cat. pages 106 and 183 to 188 for 
details. 

.____.._,,,,... 

_` 

.. 
" -- - 

A 10- channel stereo graphic equaliser with a 

quality specification at an unbeatable price when 
you build it yourself. Full specification in our 
catalogue. 
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Amassrvenewnatalosue 
ßr7 r ' Mapa even 

LJ IJ rat bigger itlbett than 
u ' O P LI Ll fromM Ifynta buy 

electronic components 
ihs's the one 
catalogue you must ' , L notb without 

d r Over 280p ages 
Q some nfell colour 7t - tsawmprehenslve ( ".. gudeloeleciron c 

components with- V * ., hundreds of 
photographs and 

46 illustrations and page 
after page '\ t of nvaluable data 

I 
7" Ourb monthly 

newsletter contains 
guaranteed prces 
petal offersand 

+ * an the latest 
news rots Mapl n 
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A superb range of microphones and accessories at 
really low prices. Take a look in our catalogue- 
send the coupon now! 

Post this coupon now for your copy of our 
1979 -80 catalogue price 75p. 
Please send me a copy of your 280 page catalogue 
as soon as it is published (8th Jan. 1979),I enclose 
75p but understand that if I am not completely 
satisfied I may return the catalogue to you within 
14days and have my 75p refunded immediately. 
If you live outside U.K. send £1 or ten international 
Reply y COUpOnS. 

NAME 

ADDRESS 

I 

Pw278 
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practical 

WIRELESS 

INDEX TO 

Volume 54 
MAY T0 DECEMBER 1918 

Practical Wireless, February 1979 

Note: This volume consists of eight issues 
only to permit Volume 55 to begin with the 
January 1979 issue. 

Beginning with this volume the page 
numbering starts at 1 with each issue. 
Contents are indicated by page number 
and month of issue. 

IPC Magazines Ltd 

Westover House 

West Quay Road 

POOLE 

Dorset B H 15 1 J G 

ONE 



N DIEX 
Volume 5 4 

May to December 1978 

EDITORIAL 
A Professional Finish 20 Sept Digital byPJ.Wheeler 
Caveat Emptor 20 Oct Electronic Fish Feeder by G. F. Smith 
Chaos Reigns 20 Nov 'Experimenter' 3-Way Power Supply 
Chicken and Egg 18 Aug Supplement 
Crystal Gazing 18 June Gadgets Around the House 
Happenings 20 Dec Slot Car Brake Lights, Porch Light 
Standards 20 July Timor, STD Charge Timer, Door Bell 
The British Connection 18 May Changeover Unit, Automatic Outside 

Light, Battery Indicator 

CONSTRUCTIONAL-Receiving 
Aerial Tuner by F. G. Rayer 61 
Car Radio Long Wave Converter 

by M. J. Hutchinson 37 
'Dorchester' 

Part 1 26 
DXer's Audio Filter by R. A. Penfold... 52 
'Gillingham' Frequency Readout 

by D. S. Coutts 44 
Kindly Note 50 

Image Rejection Filter by R. A. Penfold 58 
'Wim borne' Music Centre by N. B. Mattey 

Part 1 44 
Part 2 30 
Part 3 25 
Part4 46 

2m MOSFET Converter byA. J. Nailer 22 

Oct 

Dec 

Dec 
May 

Oct 
Dec 
Aug 

Sept 
Oct 
Nov 
Dec 
Oct 

56 July 
36 Sept 

Dec 
47 Nov 

Kindly Note 50 Dec 
p.DeCnology by D. Gibson 

3. Simple 741 Receiver 37 May 
4. Fuzz Box 61 July 
5. Mains Cable Detector 26 Aug 
G. Audio Oscillator 36 Oct 

Micro-power Pilot Li htby/l,4.Penfold' 45 Dec 
Model Railway Point Motor Supply 

by R. A. Ganderton 42 Aug 
Kindly Noto 59 Nov 

ZLSpeoia| 2m Beam by F. C. Judd 22 Nov 
Kindly Note 50 Dec 

CONSTRUCTIONAL--Test Equipment 
Audio Distortion Meter úy El, .4.Rule 

CONSTRUCTIONAL-General 

Part 1 

Part2 
Phase-locked Calibrator by C. H. Luck 
'Purbeck' Oscilloscope by I. Hickman 

Part2 
Part3 
Part4 

40 
20 
22 

24 
27 
32 

May 
June 
July 

May 
June 
July 

Battery Power Supply Economy Part 5 20 Aug 
Timing Strobe by G. Gould 65 Aug Part 54 Sept 

'Bovington' Tank Battle Game 'Sarum' Q-Meter by M. Tooley 60 Nov 
byD.Coutm 38 June Simple High Resistance Voltmeter 

Kindly Note 60 July by C. Attenborough 52 Sept 
51 Sept Kindly Note 59 Nov 

'Burley' Stabilised Power Supply Wideband Calibrated Attenuator 
byvnS./+oo/ 38 Nov by M. Toole 22 Sept 

Darkroom Timer byA. P. Donleavy 49 June 2m VSWR Bridge 
Digital Door Chimes byJ. B. Harvey 54 Dec by M. Too!ey & D. Whitfield 20 May 
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CONSTRUCTIONAL-Transmitting 
Y\von'2m Transmitter úyB.L Phillips 

Part 1 

Part 2 
Digital Di Ganderton Part 3 
Power Supply by N. Foot Part 4 

Kindly Note 

IC of the MONTH by B. Dance 
No. 69 Thompson CSF ESM532 Power 

Amplifier 
No. 70 RCA T8Al2O IF/Limiter/De- 

mod IC 
No. 71 CA3189E FM/IF IC 
No. 72 LM3909N LF Oscillator 

44 
49 
28 
28 
59 

July 
Aug 
Sept 
Sept 
Nov 

41 July 

24 Sept 
55 Nov 
64 Dec 

KINDLY NOTE 
Points arising from articles in previous volumes 
Active Tone Control March 1978 51 Sept 
Experimenter's Corner-LED Light Dio- 

p|ayApr 1978 19 June 
IC of the Month March 1978 19 June 
'Jubilee' Organ-Follow up 59 July, 51 Sept 
Morse TutorAugust 1977-Follow up 52 July 
Multi -range Test Meters March 1978-- 19 June 
Portable PA Amplifier December 1977 57 Aug 
Radio 2 Tuner July 1Q77-.. 19 June 

August 1977 19 June 

MISCELLANY-Technical 
Amateur SSTV b P. Barker 29 Oct 
AM Receivers-Devices and Circuits 

by M. J. Darby Part 33 Aug 
Part 2 54 Oct 

Kindly Note 51 Sept 
Calculator Jargon by~( A. C. Beattie 60 Dec 
Economical VMOS Power Devices 

by B. Dance 51 Oct 
Experimental Broadcast Satellite for 

Japan 46 Aug 
Hotlines by Ginsberg (recent developments in elec- 

tronics) 23 May, 26 June, 53 July, 48 Aug. 65 
Sept, 38 Oct' 51 Dec 

Ideas Department 
Stereo Headphone Blender 

by R. N. Soar 55 July 
Electronic Switch by A. P. Cooper 55 July 
Short Pulse Gate by T.Austin 44 Dec 
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Introduction to Logic by S. A. Money 
Part 1 29 July 
Part2 28 Aug 
Part 3 32 Sept 
Part4 41 Nov 
Part 31 Dec 

Land Landsat System Scans h Earth 60 Oct 
LW/MW Frequency Changes 52 Dec 
Making it Work óy/ Hickman 50 July 
Modernising a Valved Receiver 

by R. Brett-Knowles 60 Sept 
Phase-locked Loo s by C. Budd 30 May 
Receiver Add-on Accessories 
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So You Want to Pass The RAE 

by J. Thornton-Lawrence andK. McCoy 
No. 9 Receivers-Propagation 44 May 
No. 10 Aerials-Interference-The 
Examination 52 June 
New Scheme-new format RAE 1 979 40 Sept 
Correction to No. 6 February 1978 51 May 
Reprint of series 64 Oct 

35 Nov 
Special Product Report 

Home Radio-Electronic Workshop 42 Sept 
Mega Electronics-Photolab Kit 34 Nov 
SES-Electronic Ignition Kit 24 July 

'Stray Signals' by 'Point Contact' 28 July 
The Norton Amplifier by S. H. Davies 39 Oct 
Using Transistor Pads 26 Oct 
Why Programmable? (Calculators) 37 Nov 

ON THE AIR 
Amateur Bands by E. Domx/eovv*ll, 66 May, 61 June, 

65 July, 61 Aug, 66 Sept, 65 Oct, 69 Nov, 66 Dec 
Choosing a Receiver byE.DovvuexweX 86 May 
SW Broadcast Bands by C. Molloy, 58 May, 64 Juno, 

69 July, 63 Aug, 70 Sept, 69 Oct, 74 Nov, 69 Dec 
MW Broadcast Bands b C. Molloy, 61 May, 68 June, 

66 July, 62 Aug, 69 Sept, 66 Oct, 70 Nov, 67 Dec 
VHF Bands by R. Ham, 62 May, 62 Juno, 70 July, 

G4 Aug, 71 Sept, 7O Oct, 7G Nov, 70Dec 
VHF Personalities by R. Ham 

John Branegan GM8OXQ 72 July 
Anthony Mann 74 Sept 
Frank Luman 72 Oct 

What do the VHFs Have To Offer 
óyR.Ham Part 63 June 

Part 2 79 Nov 

PRODUCTION LINES by Alan Martin 
Abrasive Tools-Hacksaw Files 50 Oct 
Ambit International-Ambitune LW 

Converter 47 Dec 
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50 
43 
54 
48 
43 

50 
56 
56 
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Sept 
Dec 
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June 
Dec 
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Aug 
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PW Personality 
Geoffrey C. Arnold 20 Sept 
Ted Parratt 20 Oct 
Rob Mackie 20 Nov 
Sylvia Barrett 20 Dec 

PW Subscription Service 62 July 
PW Subscription Form 41 Dec 
QSL by C. Molloy 40 Aug 
Readers' Letters 56 May, 57 Aug, 39 Sept, 42 Dec 
Readers' PCB Service 57 May, 68 June, 27 July, 

Kelgray Products -Rechargeable Iron 
Loctite- Adhesives 
Lowe Electronics -TR922 Linear 

Amplifier 
Mega Electronics -Photolab Kit 
Monitel- Telephone Charge Clock 
National Panasonic -Receivers R F2200 & 47 Aug 

RF4800 54 July Enlargement of PCB Service 18 Aug, 59 Sept 
OK Machine Tool -Wire Cutters 50 Oct Special Subscription Offer 58 Nov 
Pelltech -Alfac Electro Transfers 56 Aug Stateside Calling byJ. Kasser 32 June PIL- Pantech Minor Multimeter 50 Sept The Start of Empire Broadcasting 
Rastra Electronics -Timer XR2242 43 May by R. Ham 25 July 
R & TVC- Package Modules 50 Sept 
Spectrum Marketing -Chess Challenger. 50 Sept 
Tempus -LCD Alarm Clock 48 June 
Tempus -Casio Calculators 43 Dec 
Texas -Teleview Module VDP1 1 56 Aug 
Vero -AB Boxes 48 June 
Vero -Catalogue 43 May 
WKF Electronics- Watches 48 June 
WKF Electronics -Digital Car Clock 50 Oct 
3M- Cassette Editing & Repair Kit 43 May 

SHOW REPORTS 
Hi -Fi SERT Seminar by G. C. Arnold 
IEA/Electrex- Wireless Show- Energy 

Show by E. Parratt 
Paris Show by D. Gibson 

NEW BOOKS 
A Practical Introduction to Electronic 

Circuits by M. H. Jones 
The Secret War by Brian Johnson 

64 Sept 

38 July 
44 Aug 

50 Dec 
52 July 

MISCELLANEOUS 
Cover Price Increase 20 Nov 
News, News, News 19 May, 19 June, 21 July, 

19 Aug, 21 Sept, 21 Oct, 21 Nov, 21 Dec 

FOUR 

SUPPLEMENT etc 
'Breadboards' Survey of Systems Dec 
Gifts -General Purpose Tweezers May 

Transistor Pads Oct 
Index -Volume 53 May 1977 April 
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Special Feature -Gadgets Around the 

House Nov 
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Programmable Calculator 68 Nov 
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