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P.W. WIMBORNE 
is now offering a complete service for this exciting project. Total 
cost for standard options approximately £110. Comparable price £180. 

Using circuits based on this design it is possible to construct: 

a) Tuner amplifier 11 watts RMS or 25 watts RMS per channel THD 
0.02% 1uV or 1 5uV sensitivity FM, MPX and MW, LW or Short Wave 
1, Short Wave 2 and AM Prices £65 to £85 subject to performance. 

b) Radio record player 2 watts or 8 watts RMS per channel AM /FM 
MPX or SW1, SW2 /AM £65 to £75 with speakers. 

c) Music Centres 25 watts per channel or 11 watts per channel very 
high performance rotary or slider controls. Kits are available complete 
and full technical back up available. 

- 

r , s +r:i*as 
No. 1 Hardware Kit. Consists of all accessories to give a professional finish to your project. Precision punched aluminium front and rear extrusions. 

Vacuum formed top moulding, set of sockets and mounting panel. Tuning drive system and a complete set of knobs and push buttons. 
Special Price £9.95 

No. 2 Amplifier module. A complete kit for £1395, fully wired and tested £19.95. 

No. 3 High performance RF Board wired and tested 1.5uV sensitivity for 26 dB s/n FM /MPX + MW, LW. £21.95 

No. 4 Complete kit for RF Board as per Wimbourne article S.A.E. for details. 

No. 5 Stereo Cassette Recorder. Wired and tested as specified in the article, terrific value £24.95. 

No. 6 Teak plinths plus base board £9.99. 

No. 7 Magnetic Pre -amps with R.I.A.A. Equalisation £2.95 + p &p 30p. 

ALL PRICES ARE INCLUSIVE OF V.A.T. Please add £1 for p &p items No. 1 -5 
Send S.A.E. for complete details 

DEED HAMPTON LTD. 
19 CHURCH LANE, WALLINGTON, SURREY 

Telephone: (01) 647 0851 

SPEC for WIMBORNE RF 
BOARD 

MW, LW, FM. Sensitivity for FM 
1 Microvolt for 26DB signal to 
noise. AM better than 200 micro- 
volts. Stereo separation greater 
than 40DB signal to noise 74DB. 
Total harmonic distortion 0.5%. 
Provision for meter. Pre -selected 
station. Switching on AM and FM, 

GIVE AWAY PRICES 
MANUFACTURERS SURPLUS 
EQUIPMENT 
Complete kit for the Wimbourne RF Board. SAE for 
details and prices of probably the best published 
kit build available to date. 

STEREO POWER AMPLIFIER 
25 Watts RMS per channel 
* Class AB Operation * 16 Transistor Circuit * Unstabilised supply required * Tip 34A + Tip 33A Output * Supply Voltage 50V DC 

nominal * 30 Hz -18KHz @ -1dB * Output 8 ohm * Input 50 Kohm £7.550 
This power amplifier which features an advanced designed design with complemen- 
tary pair of transistors in class AB push pull. Will comfortably deliver 25 watts per 
channel. And comes complete with heat sink. 

Hi -Fi Preamplifier 
The PR 020 is a low noise pre- 
amplifier with full bass and treble 
cut and boost. It has four rotary 
controls and four specially selec- 
ted transistors. It is designed to 
match most high quality power 
amplifiers. £5.99 

CASH WITH ORDER 
SEND S.A.E, FOR DETAILS 

RF BOARD AM /FM /MULTIPLEX 
3 x ICs 3089E MC 1310 3123 
3 ceramic filters, 

meter drive 

FET FRONT 3 stage FM 
tuning 

2 Stage AM /MW - LW 

LOW PASS AUDIO FILTER - 
BUILT IN STABILISER 

Complete with 4 way switch & ferrite rod assembly 

£9.99 

OTHER MODULES AVAILABLE 
VT01 115 -150 MgHz Tuner, Aircraft amateurs, 
etc., Varicap front -end 10.7 MgHz IF output, 
tuner board mosfet £6.99 

VT01 FRONT END 
88 -108 MgHz with a.m. gang £4.99 

STEREO AMP & PRE -AMP 
8 Watts RMS only requires 24v BC and pots, 
fully wired and tested. Fantastic value at £5.99 
8 -WAY SELECTOR PANEL 
Can mix and select radio, phono, tape, and 
auxiliary inputs with loudness. Special price 

£3.99 

ELECTRONIC SURPLUS EQUIPMENT 
1 RAILWAY HOUSE, HARDHAM CROSSING, PULBOROUGH, SUSSEX. 

£1.00 Postage and packing. Order in excess of £20.00 total packing free. 
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BONA FIDE UK TRADERS ONLY! 

71115 iIS THE PLACE 
(FASTER ANiD EASIER BEGINS. 

AP PRODUCTS INCORPORATED 

A Fast and 

1 

Easy Profit 
Message 
from 
Lektrokit 

For hobbyists and home project constructors, 
Lektrokit have put together the most comprehensive 
range of breadboarding and testing devices on earth. 
For you, Lektrokit have display racks, window 

stickers and catalogues to help you sell the entire range- faster and easier. 
For you, too, Lektrokit will be advertising to hobbyists and home project construct- 
ors continuously- telling them about the Lektrokit products that you supply. 
If, of course, you have the stocks. And that's up to you. 
Launch dates for Lektrokit's exciting new range are November 21 -25 - at 
BREADBOARD 1978 - but you can get in on it NOW! Just use the coupon. 

completes the circuit LEKTROKTT To Lektrokit Ltd., Sutton Industrial Park, Earley, 
II Reading, Berks RG6 1AZ. Telephone 0734 669116. 

I am a bona fide UK trader. Please send full information about faster and easier profit by Lektrokit. 1 
Name Address 

, Tel 

IL 881 111 BBa 881881881 EG 8818 8 8 81 81 881 81 81 8 8 BB18IN 8 8 8 81 881 881 881 All 

TTLs BY TEXAS 
7400 13p 
7401 Up 
7402 Up 
7403 14p 
7404 17p 
7405 1ßp 
7406 32p 
7407 32p 
7408 19p 
7409 190 
7410 15p 
7411 24p 
7412 20p 
7413 30p 
7414 60p 
74ió 270 
7417 2714 
7420 170 
7421 40p 
7422 22p 

7425 3014 
7426 400 
7427 
7428 36p 
7430 17p 
7432 30p 
7433 40p 
7437 35P 
7438 35p 
7440 17p 
7441 60p 
7442A BOp 
7443 1120 
7444 1120 
7445 100p 
7446A 93p 
7447A 70p 
7448 600 
7450 17p 
7451 17p 
7453 17p 
7454 17p 
7460 179 
7470 36p 
7472 30p 
7473 34p 
7474 30p 
7475 36p 
7476 35p 
7480 509 
7481 10p 
7482 840 
7483A Op 
7484 10p 
7485 110p 
7486 Up 
7489 210p 
7490A 33p 
7491 80p 
7492A 46p 
7493A 33p 
7494 84p 
7495A 70p 
7496 65p 

7497 
7470 
74104 
74105 
74107 
74109 
74110 
74111 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74136 

74742 
74145 

74148 
74150 
74151A 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74180 
74181 
74182 
74184A 
74185 
74186 
74190 
74191 
84192 
74193 
74194 
74195 
74196 
74197 
74198 
74199 

180p 
130p 
650 
650 
34p 
55p 
55p 
70p 

200p 
1áO0 
210p 
11014 

28p 
48p 
555 
555 
6014 
TSp 
75p 
75p 

200p 
014 

1 Op 
100 
70p 
700 

fOp 
Op 
Op 
90p 
tap 
900 
100 
700 
10p 
120p 
130p 
140p 
20p 
240p 
720p 
120p 
93p 
85p 
90p 
Op 

160p 
93p 

2000 
O9 

150p 

700 
1Op 
1000 
10p 
10p 
10p 
95p 
95p 
80p 

10p 
10p 

74221 
74251 
74259 
74265 
74278 
74279 
74283 
74284 
74285 
74290 
74293 
74294 

7dá85 
74366 

74367 
74368 
74390 
74393 
74490 

74 LS 
SERIES 

74Lß02 

74LS08 
74LS10 
74LS13 
74LS14 
74Lß20 
74LS22 
74LS27 
74LS30 
741547 
74Lß55 
741-573 
74Lß74 
74LS75 
74LS83 
74LS85 
74Lß86 
74LS90 
74LS93 
74LS107 
74LS112 
741S123 
74LS132 
741-5133 
74LS138 
74LS139 
74LS151 
74LS153 
74L5157 
74LS158 
74Lß10 
74Lß161 
741-5162 
741-8163 
74LS164. 
74LS165 
7415173 
74LS174 
74LS175 
741_5181 
74LS190 
74LS191 

9600 
140p 
20p 
Op 

290p 
140p 
1900 
400p 
400p 
15Qp 
10p 
200p 

7 0i 
1500 
150p 
1500 
2009 
200p 
225p 

22p 
220 

220 
240 
45p 

100p 
2214 
28p 
38p 
90p 
90p 
30p 
SOp 
400 
50p 

110p 
10p 

Nap 
90p 
90p 
45p 

100p 
75p 

120p 
60p 
0p 
600 

1Op 
Op 
60p 

120p 
130p 
100p 
140p 
1400 
120p 
80p 

110p 
110p 
110p 
320p 
100p 
10p 

74LS192 140p 
74Lß193 140p 
74LS195 140p 
74LS196 120p 
74LS221 100p 
74LS240 245p 
74LS241 245p 
74LS242 245p 
74LS243 245p 
74LS245 300p 
74LS251 2005 
74Lß257 120p 

741-5298 249p 
74LS373 200p 
74Lß374 195p 
811-S95 100 
81LS96 1600 

81 LSB8 16OOp 

5T28 230p 

9302 1759 
9306 .3169 

9311 2760 
9312 1609 
9314 165P 
9316 225p 
9322 150P 
9368 20p 

gá74 2000p 
9607 í00P 
0602 1750 
8603 600 
INTER FACE 

M0148ß í0P 
MC1489 100 
75107 1600 
75182 2309 
75450 120P 
75451/2 720 
75491/2 OP 
C -MOS I.C.s 
74C00 25p 
74CO2 25p 
74C04 27p 
74C08 279 
74C10 27p 
74C14 90p 
74C20 27p 
74C30 27p 
74C32 
74C42 110p 
74048 275p 
74C73 75p 
74C74 700 
74C85 20p 
74C86 65p 
74C90 95p 
74C95 130p 
74C107 125p 
74C150 250p 
74C151 260p 

74C157 250p 
740160 155p 
740161 155p 
740162 155p 
74C163 155p 
74C164 120p 
74C173 120p 
74C174 160p 
74C175 2100 
74C192 10P 
74C193 150p 
74C194 220P 

74C221 175p 
4000 SERIES 
4000 í5p 
4001 lip 
4002 lip 
4006 9514 
4007 180 
408 80p 

4010 OP 
4011 17p 

4013 50p 
4014 84p 
4015 840 
4016 45p 
4017 80P 
4018 ß9p 
4019 45p 
4020 100p 
4021 1100 
4022 100 
4023 22P 

4025 
65p 

4026 1300 
4027 590 
4028 840 
4029 100p 
4030 55p 
4031 200p 
4033 1800 
4034 2009 
4035 110p 
4040 10p 
4041 800 
4042 80p 
4043 Op 
4044 On 
4046 130p 
4047 . 10p 
4048 Op 
4049 40p 
4050 4914 
4051 800 
4052 op 
4053 BOp 
4055 125p 
4056 1350 
4059 600p 
4060 115p 
4063 120p 
4066 559 

LINEAR I.C.s 
*AY1 -0212 60p 
*AY1 -1313 668p 
"AY1 -5050 212p 
"AY5 -1315 600p 
"AY5 -1317 636p 
*AY5 -1320 320p 
*CA5019 80p 
"CA5046 70p 
CA3048 225p 

CA3080E 72p 
*0Á3089E 22514 
*CA3090A0375p 

CA3130S 10p 
0Á3140E TOp 
CA3160E 75p 
FX209 7500 

(01-81038 340p 
LM301 An 36p 

LM318 200p 
LM324 70p 

LM346 95p 
LM377 175p 
"1-M380 99p 
*LM381AN 10p 
"1M389N 140p 

LM709 369 
ÚN710 50p 
LM733 100p 
LM741 22p 
LM747 70p 
LM748 35p 
1-M3800 700 
LM3911 130p 
1-M41á6 1200 

"M07á1014 100 
MC1458 55p 
MC1495 400 

*MC1496 1000 
*MC3340 160p 
.MC330 120P 
"MFC40013 120p 
MK50398 750p 
NE531 1300 

*NE540 200p 
NE5431( 225p 
NE555 30p 
NE556 70p 
NE561B 425p 

NE565 
425p 

NE566 155p 
NE567 4550 
RC4151 400p 

*SN76003N 1750 

"$N7013ND 400 
120p 

"SN7023ND 014 
1200 

"SP8515 N 70p 
"TBA641811 

2259 
"TBA800 90p 
"TBA810 100P 
"TBA820 014 
"TCA940 1750 
"TDA1022 6000 

XR2206 400p 
XR2207 4000 

*XR2216 675p 
XR'<240 4014 

*ZN414 Op 
ZN424E 1á5p 
ZN425E 400 
ZN1034E 200p 
95H90 800p 

TRANSISTORS 
AC127 /8 20p 
A0149 70p 
AD161/2 tSp 
BC107/8 11p 
BC109 1114 
g0147/ß 914 

*BC149 10p "80157/8 lop 
"BC159 11p 
*gc169C 120 
"gc172 í2p 
60177/8 170 
BC779 18p 
B0182(3 tip 

+g0í84 1114 
BC187 300 
*60212/3 1114 
80214 120 
BC461 Up 

BBCSi6 /7 50p 
"BC547B 16p 

*605576 í6p 
"605590 1ßP 
BCY70 180 
BCY71/2 22P 
BD131/2 50P 
BDY56 2000 

BF244B 35p 
*gF256B 700 
BF257/8 32p 
8F259 á6p 
*BFR39 300 
*BFR40 309 
"BFR41 309 
*gFR79 300 
"BFR80 30p 
"13FR81 30p 
BFX29 30p 
BFX30 34p 
BFXB4 /5 30p 
BFX86 /7 30p 
BFX38 30p 
BFW10 90p 
BF YO 22p 

BFY51/2 22p 
BFY56 330 
BFY90 90p 
BLY83 700p 
BRY39 45p 

$X79/20 200 
*BÚ105 10p 
"BU168 20P 
*BU205 220p 
"BÚ208 240p 
*BÚ406 145p 

MJ491 20p 
MJ2501 225p 
MJ2955 100p 
MJ3001 225p 

MJE2955 1OP 
MJE3055 70p 
"MPF102 45p 

4MPF105/640p 
"MPSA06 30p 

"MPSA56 32p 
*M145Ú06 63P 
MPSU56 78p 
0C28 130p 
0C35 100 
R20ß6 200 

"TIP29A 40p 
"7(14290 55p 
+TIP30A 48p 
"TIP3OC 60p 
7(14á1A 014 
TIP31C 62p 
7(1432A 68p 
TIP32C 82p 
TIP33A 90p 
TIP33C 114p 
TIP34A 115p 
TIP34C 160p 
TIP35A 2250 
TIP35C 20p 
TIP36A 2700 
TIP36C 340p 
TIP41A 65p 

TIP41C 78p 
TIP42A 70p 
TIP42C 82p 
T1P2955 78p 
TIP3055 70p 

TIS43 34p 
"TI593 30p 
*ZTX108 12p 
"ZTX3O 13p 
"ZTX50 15p 
"ZTX502 18p 
"ZTX04 30p 

2N696Á 2á5p 
2N697 25p 
2N697 45p 
2N706A 29p 

2N918Á 4514 
2N930 18p 
2N11á1/2 2014 
2N1613 

25p 
2N2102 60p 

2N221 9A 12Op 
2N2222Á 2014 
2N2369A 16p 
2N2484 30p 
2N2646 OP 
2N2904í5 25p 

2N2907A 30p 
2N2026 914 

2N3053 20p 
2N3054 650 
2Ná055 4ßp 
2N3442 140p 
2N3553 240p 
*2N3565 300 
"2N3643/4 48p 
"2N3702/3 12p 
"2103704/5 12p 
.2N3706/7 12p 
"2N3708/9 12p 
2N3773 3000 
2N3819 25p 

"2N3820 50p 
2N3823 70p 

2N3866 Op 
"2N3503/4 18p 
*2N3905/6 20p 
2N4036 65p 
"2N4058/9 12p 
*2N4060 12p 
"2N4061/2 18p 
"2N4123/4 22p 
"2N412516 22p 
"2N4289 20p 
"2N4401/3 27p 
2N4427 Op 

"2N5087 270 
"2N5089 27p 
*2N5172 270 
2N5179 27p 
2N5191 83p 
2N5194 Op 
2N5245 40p 

"2N5296 55p 

*2N545718 40p 
"2N5459 400 

*2N54ß5 44p 
"2N6027 4614 
2N6247 10p 
2N8254 130p 
2N6290 65p 
2N6202 65p 

3N140 10p 
3N201 1100 
3N204 100 
40290 2500 
40360 400 
40361/2 45p 
40364 120p 
40408 70p 
40409 65p 
40410 65p 
40411 300p 
40594 97p 
40595 105p 
40603 580 
40673 Op 
40841 Op 
40871/2 Op 

DIODES 
"BY127 12p 
"0A47 9p 
"0A81 150 
"OA85 15p 
"OA90 9p 
"OA9t 9p 
"0A95 9p 
"0A200 9p 
"0A202 409 
*1N914 4P 
"1N916 7p 

íN4001/2 5P 
1N4003/4 6p 
1N4005 6p 
íN4006 /7 714 
1N5401/3 14p 
1N5404/7 190 
*ZENERS 
27V -33V 

1 WmW 15p 
SPECIAL 

100 +E 
RS 

£17 
741 

100+ 555 
£20 

100+ 
RCA 2N3055 

BR DGE 
RECTIFIERS 
"IA 50V 2114 
*9A 100V 22p 
"1A 400V 30p 
"2A 50V 30p 
"2A 100V 35p 
"2A 400V 450 
"3A 200V 60p 
*3A 600V 72p 
"4A 100V 950 
"4A 400V 100P 
6A 50V Op 
OA 100V 1000 
6A 400V 120p 
10A40V200p 
25A 400V 400p 

VOLTAGE REGULATORS 
Fixed Plastic TO -220 
IA +ve 1A -ve 

5V 7805 Op 5V 7905 120p 
12V 7512 90p 12V 7912 120p 
15V 7815 90p 15V 7915 120p 
18V 7818 Op 18V 7918 120p 
24V 7824 90p 24V 7924 120p 
10mA TO-92 10mA TO -92 

5V 78L05 35p 5V 79l05 800 
12V 78L12 35p 12V 791-72 ßO0 
15V 78L15 3514 15V 791-15 800 
OTHER REGULATORS 
LM300K 135p TBA6258 120p 
LM317T 200p TL430 65p 
LM323K 625p 78H05KC 675p 
LM723 37p 78MGT2C 135p 

VAT RATES. All items at 8% EXCEPT marked * 
which are at 12¢% 

Please add 25p 
$i p p and VAT at 

appropriate rates. TECHNOMATIC LTD 
Govt., Colleges, etc. 54 SANDHURST ROAD 
orders accepted. 

LONDON NW9 Callers welcome 
by appointment Tel : Ot- 204 4333 Telex: 922800 

OPTO- ELECTRONICS 
2N5777 45p ORP12 909 ORP61 Op 
OCP71 130p ORPO Op TIL78 700 
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NEW ELECTRONIC MASTER KIT 
WITH SPECIAL V.H.F. TUNER MODULE TO CONSTRUCT. A completely Solderless Electronic 
Construction Kit, with ready drilled Bakelite Panels, Nuts, Bolts, Wood Screws etc. Also in the kit: 
Transistors, Capacitors, 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 Manual 
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 Tran- 
sistor Push Pull Amplifier * One Transistor Class A Output Stage to drive Loudspeaker * Sensitive Tran- 
sistor 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 Regenerative Radio * Five 
Transistor V.H.F. Tuner * Three Transistor Code Practice 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 £14.99 + P & P £1 10 * One Transistor Home Broadcaster. 

NEW ROAMER TEN MODEL R.K.3 
MULTIBAND Y.H.F. AND A.M. RECEIVER. 
13 TRANSISTORS AND SIX DIODES. QUALITY 4" ROUND 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. £ 14.79 + P & P £1.10 Building Instructions and operating Manuals. 

NEW 
MODEL 
R.K. I 
MultiBand A.M. Re- 
ceiver. II. W. L. W. 
Trawler Band and 
Three Short Wave 
Bands. Seven Tran- 
sistors and Four Diodes. Pu 
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. Comprehensive Instruction 
Manual for stage by stage construction. Uses 
P:P.9 Nine Volt Battery. . 

£899 +;:p' 

T 

ELECTRONIC 
CONSTRUCTION KIT 
E.C.K. 2 Self Contained Multi -Band 

V.H.F. Receiver1Kit. 
8 transistors and 3 diodes. 
Push pull output. Sin, loud- 
speaker, gain control, 7 section 
chrome plated telescopic aerial 
V.H.F. tuning capacitor, re- 
sistors, 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 & P and Ins. 90p 

RADIO 
CONSTRUCTION 

KIT Q7 

A compact small radio kit cover- 
ing 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 4;" x 41" x 4a". 

All parts and plans excluding 9v PP7 Battery. 

£625 
P&P/1ns. 75p- 

Com- 
plete 
kit of 
parts in- 
cluding 
construc- 
tion plans 
Total building 
costs 

£999 

EDU -KIT MAJOR 
COMPLETELY SOLDERLESS 
ELECTRONIC CONSTRUCTION 

KIT 
BUILD THESE PROJECTS 
WITHOUT SOLDERING 
IRON OR SOLDER 

Batteryless Crystal 
5 Transistor Push Pull Radio 
Amplifier One Transistor Radio 
7 Transistor Loud- 2 Transistor Re- 4 Transistor Earpiece speaker. Radio MW/ generative Radio Radio LW. 

Signal Tracer 5 Transistor Short 3 Transistor Re- 
Signal Injector Wave Radio generative Radio 
Transistor Tester Electronic Audible Continuity 
NPN -PNP Metronome Tester 
4 Transistor Push Pull Electronic Noise Sensitive Pre - 
Amplifier Generator - Amplifier 
24 Resistors 21 Capacitors 10 Transistors 5" x 3" Loudspeaker 
Earpiece Mica Baseboard 3 12 -way Connectors 2 Volume Controls 

+ P & P and 2 Slider Switches I Tuning Condenser 3 Knobs Ready Wound 
Ins. LI 10 MW /LW /SW Coils Ferrite Rod 64 yards of wire 1 yard of sleeving, etc. 

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 3in. loudspeaker. Attractive case with red 
speaker grille. Size x Skin. X 21in. approx. 
All parts including Case and Plans. 

Total Building Costs £695 +P & P and ins. 90p 

V.H.F. AIR CONVERTER KIT 

ALL PRICES INCLUDE VAT 

Build this converter kit and 
receive the aircraft band by 
placing it by the side of a 

radio tuned to medium 
wave 

r 
the VHF 

band and operating as 

shown in the instructions 
supplied free with all parts. 

Uses a retractable 
chrome plated telescopic 
aerial, gain control, V.H.F. 
tuning capacitor, tran- 
sistor, etc. 
All parts including case 
and plans 

£4.95 +P &Fand 
ins. 60p 

To: RADIO EXCHANGE LTD 
6IA High Street, Bedford MK40 ISA 
Tel.: 0234 52367 REG NO. 788372 

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

I enclose L for 

Name 

Address 

PW1178 
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ORCHARD FOR 
SPEED AND QUALITY 

AT GIVE AWAY PRICES 

SUPER SALE 20% OFF 
MENTION PRACTICAL WIRELESS EXCLUSIVE OFFER 

TRANSISTORS 
AA119 OS 13E178 0ß4 
AC125 Oß6 13E179 0ß5 
AC126 Oß6 13E183 0.34 
AC127 0.28 5E184 Oß5 
AC128 0 32 8E185 0-28 
ACI51 0-35 13E194 010* 
AC153 OB5 .BF195 0.10' 
AC176 0-22 BF196 012' 
AC187 Oß2 8F197 Oi2' 
AC188 0.20 13E199 0-15* 
AC187/188 BF200 0-38 
mtch.pr.0'85 BFX29 0.26 
AD149 0.88 BFX30 0'25 
AD161 0 52 BFX40 Oß8 
AD162 0-52 BFX84 0-22 
mtch.pr. 1'24 Í BFX88 0 22 
AF116 0-24 BFY50 025 
AF117 28 Í BFY51 0.25 
AF124 0-40 I BFY52 0.25 
AF186 0-95 BSX20 Oß3 
AF239 0.46 BU108 2 50' 
AU113 2-20* 13U208 3.00* 
BC107 011 BY126 0'15 
BC107A 0.12 Byi27 016 CAPACITORS 
BC107B O 13 BY133 0 20 Elec, MFD/V 
BC108 0.10 0Y764 0 40 1/25 910' CIL108 0-08 
BC1088 0-11 
BC108C 0-12 
BC109 0-12 
BC109B 0-13 
BC109C 0.13 a1E0414 O'iS 4-7116 .$08' BC117 018 I ME0461 0.21 4 763 0.50* 13C136 016* M80462 8`21' '.5/10 0 1O* BC142 0.30 ME4001 014' 5/16 0.11' BC143 0.24 ME4101 0-11 68/25 0i0* BCI47A 0 10 MJE340 0'76* 68/40 010* BC1478 010* MJE3055125* 8/70 0.10* 

MPF102 040' 10/16 0.09* 
0A5 0.71 10/25 0-09' 
OAtO 0 62 10/35 0.10* 
0A47 014. 10,64 0-10 
0A8 030-. 13 260 0'18' 
0A90 o'07 .:. 15/40 0.42' 0 A9 0.05? 15t400 0-35` 
0A95 0-05`- 1610 010' 
0A200 010: 2013 010' 
OA202 011 

2143705 0.14* 
2143707 0.12* 
2N3708 Oit* 
2143709 014* 
2N3710 0.11* 
2N3773 2.85 
2143819E 0-25* 
2143820 045 
2143823E 0.25* 
2N4036 0.40* 
2144058 0.15* 
2144059 0.10 
2144061 0.12* 
2N5246 0.48 
2145294 0-50 
2145298 050 
2145457 040* 
2145458 0.40* 
2N5459 0.45' 
2SC1172 3.00* 
40361 0-50 
40363 0.88 
40673 0-85 

ME0401 0 18' 1,68 '0 10' 
MF.0402 0>1P' 145 4,10* 
ME0411 0-18' 2'2725 0 10 
ME0412 0.15 2.2/83 010' 
ME0413 0,45* 25/64 r:0 10* 

BC148 0 09* 
BC148B 0'10* 
BC149 010* 
BC149B 0-11* 
BC149C 011* 
BC153 018' 
BC154 018* 
BC157 012* 
8C157A 014* 
BC158A 0 12' 
BC159A 012.1 

0C28 1 fio 015" 22/6V3 0.10* 
BC773B 
BC172A 

Oi6 I 0C35 1 20 22¡t6 0,10* 
BC177 0i7 

i 

, 2g1:11. 33J50' 0'12 BC1770 018 C 35 .. 

47/6Y3. C'157 BC178B 018 ; -OG72 0-45 
47 10 0.10* 

BC1798 0-19 i 0074 0 45 47/16 0.10' 
47/35 0.12* 
50/10 0.10* 
50[15 0.10* 

BC182B 0 i2* 0081 0 60 
BC182L 11" 0082 0.70 
8C1838 010 I 

ORP12 0-78 
BC183L 010* ¡ 

TIP29A 0'47' 
100,18 006* BC148B 0 12* TIP30A 0-56' 
100/25 010* BC184L 11' ! 

TIP31A 0-57. 
450í35 ,.0 15* 0 25 TIP32A 067 
100/50 015' TIP33A 0 94 
p0)35 0'15 TIP34A 1 13 

TIP41A 067, 220116 0 15' 
TIP42A 0 80 220'25 016 
T1P2955.b 97 

22or63 0.25* 

TIP3055-0 66 
250 12 412* 

TIS43 :0-55 250 50 0-20' 
ZTX109 0 14* 2 64 

ZTX300 0 13' 330i16 015' 
ZTX301 0 13' 
ZTX302 0 18' 
ZT X500 0 15* 
ZTX502 
ZTX5O4 

BC187 0.26 
BC204A O16' 
BC204B 0-16' 
BC209B 0-13' 
BC212A 013' 
BC212L 0.15* 
BC2138 0.12' 
BC213L 0-14' 
BC214 0-15 
BC214L 017' 
BC237A 06' 
BC238A 0-15* 
BC261A 0 16 
BC262A 0'19 
BC267A 017 ZTX530 BC268B 0 17 

Í 1 N974 BC269 4 17 1N4001 
BC287 0 28 L.1144002 
BC300 0'35 1N 4003 
8C301 0 ..! 1N4004 
BC303 0-3353 

1N4405 BC327 020'.},1N4006 
BC328 0 18'. 

.1N4007 0 11 : 5000,t2. 04S' BC338 0 16 
BC310 016 1N4148 

BC516 
8C517 

00 6565 
1N541145401 80 

8C557 0.15' 1145404 BC5* 214708 
BCo59 

58 
130-1155** Oi515' 2N761 

2N1713 1 0,30 
2142102 0 50 

BC 72 014 
2N2219 0 30 .015 
2N2222A0ß4 -022 

BD123 0-90 2142646 
BD124 1 20 21129260 
BD131 0 64 2N292G 
BD132 0 52 2N3053 
BD139 54* 2143054 
BD140 0 58* 2N3055 
130155 0 75* 2143643 
BF115 0 42 2N3046 
BF158 0 20' 2143663 
BF166 0 38 2143702 
8E167 Oß1 2N3703 
8E173 Oß0 2143704 

470/6V3 0'10' 
470/10 0.12* 
470/16 018* 

0 18' 470/25 0.20* 
Oß5* 680/25 0.25' 
Oß3* 1000/16 Oß5* 
0 05 1000/25 0.30' 
0-05 1000150 0.40' 
0 06 1500/55 0.35* 
0.07 220013530.30' 
0 0B 2200;40 0 60' 
009 2500'15 045* 
0 10 3300 30 045' 

0 13;,; POLY. 11/Lead 100V 

15 '001 0'06' 
0' 
O ß0. 

0022 0.06' -068 

0 20 
-0033 0.06* -1 

0047 0.06' '15 
0068 0 06* 
01 0 06' 

0.07' 
0 07' 

0 65 033 0 07' 
013' -047 0.07' 
0 15* 
0.30 RESISTORS 2p* each 
0.58 One -third WATT E12 (5%) 

0.66 1 ohm -10m ohm. 
0.17' PRESET MIN. VERT. 
017' SUB MIN V &H. 
0.32' 100ohm, 220ohm, 470ohm, 
0'11 151, 2K2, 4K7, 10K, 20K, 50K, 
0.14' 100K, 250K, 470K, 1M, 2M2. 
0.13* 8p'each. 

1/C LINEAR 
555 0.49 
556 0.95 
709 (T099) 0 35 
709(8PIN DIL) 0-40 
741 (8PIN DIL) 0.28 
747 0 90 
748 0 45 
AY-3-8500 T.V. 6.00 
AY-3-8600 10-00 
CA 3130 0 97' 
LM301AN 0-55 
LM 308 1.40 
LM 309K 2-00 
LM 324 2 05 
LM 380 1 ß9' 
LM381N 200* 
LM 555 0-49 
LM 723 0.59 
LM 3900N 0.69 
MA 1003 module 

17 00 
MC 1310 2 55* 

,MC 1327 115' 
MC 1330P 0í15' 
:MC 1350P 0 75' 
`NE 555 0 49 
;SK 1122 T.V. 18 00' 
SN 76003N 2'08' 
SN 76013140 140* 
SN 7601314 1-75' 
SN 7602314 1.75* 
SN 76023140 1-60' 
SN 76033N . 2'75' 
SN 76660 0.90" 
TA 550 ' 080" 
TBA 120ASQ 1-30* 
TBA 395- 2ß5* 
TBA 440 3-75' 
TBA 4800 1 ß5' 
TBA 5200 1 70' 
TBA 530Q 1 90' 
TBA 540Q 1 90' 
TBA 550Q 3 40' 
TBA 560CQ1' 2.30" 
T8A.641 2 55* 
'FBA 750 .... 1 .90' 

-'TBA 6000 1-35. 
-" TB A 81050 I 49" 

TBA 8200 1 20' 
TBA 9200 2'80' 
TBA990Q 2.50' 
TCA 2709 , '2ß0* 
TCA 8000 ::" 3i5" 
$N 414020 1 40 

TTL 
DIGITAL 
7400 15p 
7401 20p 
7402' 18p 
7403 18p 
7404 23p 
7407 40p 
7408 24p 
7410 18p 
7411 24p 
7412 25p 
7413 38p 
7414 72p 
7416 36p 
7417 36p 
7420 18p 
7421 26p 
7427 32p 
7428 50p 
7430 18p 
7432 28p 
7437 42p 
7440 18p 
7442 68p 
7443 1-00p 
7444 1.00p 
7446 1 OOp 
7447 98p 
7448 98p 
7451 18p 
7460 18p 
7470 32p 
7472 30p 
7473 30p 
7474 35p 
7475 49p 
7476 32p 
7480 65p 
7481 1 00p 
7485 1 -30p 
7486 43p 
7490(A) 55p 
7492 55p 
7493 55p 
7496 90p 
74107 40p 
74121 38p 
74123 49p 
74141 80p 
74145 1-15p 
74151 94p 
74174 120p 
74180 120p 
74190 1-60p 
74191 2.10p 

POST AND PACKING 25p. 

SALE 
MINIMUM ORDER 

ONLY £5 OR OVER 
FROM ITEMS LISTED 

Phone by 4pm 
OMM Goods out by 

5pm same day 

All postal sales dispatched 
1st class the day the order 
received. 

BCY70 0-15 
BCY71 0.18 

C CERAMICS 50V' 
2 -2, 4 7, 6, 10 22, 33, 39, 47, 

O.07' 100, 200, 470, 560, 1000, 1500, 

O.07' 2200, 3000, 4700, 10000, 

0,00 47000pí; 1MFD 10'/. All at 
22 0 10' 6p* each. 1MFD 63V 8p'. 
:33 011` LED TIL 209/0125; 0-2; 0.17' Red 20p 20p 600V 0.15' Green 29p 29p .1 600V 0.12' 
1 400V 012' Clip for above 3p 

ORCHARD ELECTRONICS 

THYRISTORS 
60V 1A 0 25 

100V 1A 0.38 TAG 1 100 
200V 1A 0.60 TAG 1 200 
600V 1A 0.80 TAG 1 600 
700V 1A 1.40 BT106 
400V 4A 0.65 C10601 
500V 6;A 1.85 BT109 

ZENERS (400mw) BZX 83 
3V, 3V3, 5V1, 5V6, 7V5, 9V1, 
10V, 12V, 18V, 22V, 30V. 
All at 12p' each. 

ORCHARD HOUSE, ST. MARTIN'S ST , WALLINGFORD, 
OXON. (0491 35529) 
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OLDRIN 

AVING 

CGOLDRING G1O3 
Belt Drive Turntable 

Famous name turntable s lashed 
to near half price. Complete with 
plinth, cover and leads. Accepts 
any standard cartridge (not included) 

FULL 12 MONTH GUARANTEE 

SAVE 
OVER £24 

OUR PRICE 

226.95 
R.P. £54 ( +p /p & Ins £2.50) 

Build your own 
GOLDRING CK2 
Belt Drive Turntable 
Beautifully engineered unit from -f, - Al °' Io 

the famous Goldring company, / ,;* 
comes complete with instructions om 

, 
_ 

and all necessary parts. Ready to ".."") ONLY 
incorporate into your design 16 95 plinth and cover. The pleasure of C 
assembling your own deck. (+ p.p & Ins. £1.75) 
(Plinth, cover and cartridge not included). 

ALL PRICES Usually sold for £54.95 with plinth and cover. 
INC. VAT Call in or send cheque, P.O, M.O, Access, 

Barclaycard, Diners Club or American Express Number, 

SoillhSEEr dFIIJd1E 
248/250 TOTTENHAM COURT ROAD; LONDON W1. TEL: 01 437 1908 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) Copy of original article supplied 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 12 }% 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 

A. Good quality ribbon microphones and amplifiers DCB includes 1, 4 pole 
c/o lever switch and 1, 8 pole c/o lever switch and lamp, holder and 
reflecto r 

B. Microswitch 5A 
C. Smaller Microswitch 
D. Two -channel unit will provide 2 independent channels for 

telequipment servicescope 
E. Receiver capsules 
F. Microphone capsules 
G. Black Bakelite telephones 
H. Handset only 
I. Modern phones 
J. Loudspeaking telephones 
K. Dials 
L. Coils 
M. 2 microfarad condensers 
N. Ringers 
O. Cable, wire 
P. Telephone Circuit boards 
Q. Solid metal work benches - wired - crated 
R. Radios, complete working without case 
S. Quantity Power Transistors. V17X 94 

75p 
8p 
8p 

SAE for details 
15p 
10p 

£2'95 

£6.95p 
£3950 
£1.00 

15p 
10p 
40p 

per quote 
50p 

£25.00 
£1.50 
offers 

Seven day delivery. Write to or telephone for further details. 

CONVERSATION PIECES (PW 11), 

55 Swindon Road, Cheltenham, Glos. 0242 35707 



LOOK! Here how you 
master electronics. 
....the practical way. 

1 
T 

1 Build an 
oscilloscope. 

As the first stage of your training, you 
actually build yourown 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. 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn 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. 

2 Read, draw and 
understand 
circuit diagrams. 

I n a short time you will be able to 
read and draw circuit diagrams, under- 
stand the very fundamentals of television, 
radio, computors and countless other 
electronic devices and their servicing 
procedures. 

4ßt # h 
aios 

L $ E 

.IÆ 
*iffy 

1 

1 2 3 44 5 6 4 'M°0° 

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. 

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. - -- MIMI -- MIR EMI _NMI _ MIR - - =III - 

To find out more about how to learn electronics in a new, exciting and absorbing way, just clip the 
coupon for a free colour brochure and full details of enrolment. 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME I 
ADDRESS WB 11 

Block caps plea = - = - - - - -- NM I- = - - - -- 
Practical Wireless, November 1978 
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Speed up your precision work with 

MINIATURE 
POWER EQUIPMENT 

NEW! The P2 Mk2 DRILL 
With detachable head £18.00 pp 86p 
In storage case, room for transformer £19.50 pp 86p 
In case with variable transformer £29.00 pp 86p 
S2 Drill stand (holds both drills) £18.50 pp 106p 

S2 DRILL STAND A robust, all metal stand with 
ample throat dimensions. Will take both P1 

and P2 Drills. £18.50 pp 106p. 

SUPER 30 KIT 30 tools incl. Drill Pl- 
without stand. £19.39 pp £1. 

P1 DRILL £9.67 pp 38p 

S1 DRILL STAND £5.13 pp 38p 

FLEXIBLE DRIVE SHAFT 
£5.94 pp 34p 

TRANSFORMERS 
Continuous a/c 12v. D/C 

£7.56 pp 81p 

Variable speed a/c 12v. [NC 
£9.50 pp 81p 

Drills, Stones, Burrs etc. 40p each. Circular 
Saw Blades -set of 4 with Arbor £3.50. 
P &P any quantity 25p. Please send 9" x 4" 
S.A.E. for leaflet and order form. 
All prices include VAT 

HAVE YOU TRIED 
SPADE DRILLS 

for printed circuit boards 
and other soft materials? 
No clogging - cooler - 
cleaner holes - there's a 

range of sizes, 0.1 to 2 5mm 

S2 

PRECISION PETITE LTD 
119a HIGH STREET TEDDINGTON MIDDLESEX TW II 8HG 

Tel. 0I-977 0878 

LELA c1i(1 NO 

BATTERIES 

NO WIRES 
ONLY 

£3419 
PER PAIR 

+ VAT 54.37 

The modern a .,y of instant ! -way communications. Supplied 
with 3 -core wire. Just plug into power socket. Ready for 
use. Crystal clear communications from room to room. 
Range f -mile on the same mains phase. On /off switch. 
Volume control. Useful as inter -office intercom. between 
office and o .nreh of e in ,urcery and in homes. P. & P. 99p. 

+ V.A.T. £2.24 
Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 3 Subsl, 
in robust plastic cabinets for desk or wall mounting. Call/ 
talk /listen from Master to Subs 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 
.md other a s P. & P. 99p. 

NEW f AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

ONLY 

£16.95 
+VAT £1.36 

Latest transistorised 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" calls: leaves the user's hands free to make 
notes, consult files. No long waiting, saves time with long - 

distance calls. On /off switch, volume control, conversation 
recording model at 519-95 + VAT £1.60. P. & P. 89p. 

10 -day price refund guarantee on all items. 
WEST LONDON DIRECT SUPPLIES (PW10) 

169 KENSINGTON HIGH STREET, LONDON, WS 
01 -937 5548 
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SHORT WAVE 
H + A 

KIT-S 

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 K 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 

Prices are each, 
net &excludeV.A.T 
Experimentor Series 
EXP300 (6 x 2.1 in., 5 x 94 terminals 

& 2 bus strips) 

EXP350 (3.5 x 2.1 in., 5 x 46 terminals 

x 2 bus strips) 

EXP600 (6 x 2.4 in., 5 x 94 terminals 

x 2 but strips) 
EXP650 (3.6 x 2.4 in., 5 x 46 

terminals x 2 bus strips) 

EXP4B (6 x 4 in., 2 bus strips only) 

Quick Test Series 

QT -59S (6.5 x 6.2 in., 118 terminals) 

QT-47S (5.3 x 5 in., 94 terminals) 
QT -35S (4.1 x 3.8 in., 70 terminals) 
QT -18S (2.4 x 2.1 in., 36 terminals) 

QT -12S (1.8 x 1.5 in., 24 terminals) 
QT-8S (1.4 x 1.1 in., 16 terminals) 
QT -7S (1.3 x 1 in., 14 terminals) 
QT -59B (6.5 x 6.2 in., 20 terminals) 
AT-47B (5.3 x 5 in., 16 terminals) 
QT -35B (4.1 x 3.8 in., 12 terminals) 

£5.75 

£3.16 

£6.30 

£ 3.60 
£2.30 

£7.20 

£5.75 
£4.90 
£2.75 

£2.15 
£1.90 
£1.75 
£1.45 
£1.30 

£1.15 

Protoboard Series 

PB -6 (630 tie points, 4 binding 

posts, 4 x 14 DIL capacity) £9.20 

PB -100 (760 tie points, 2 binding 
posts, 10 x 14 DIL capacity) £11.80 

PB -101 (940 tie points, 1 binding 

post, 10 x 14 DIL capacity) £17.20 

PB -102 (1240 tie points, 1 binding 
post, 12 x 14 DIL capacity) £22.95 

PB -103 (2250 tie points, 4 binding 
posts, 24 x 14 DIL capacity) £34.45 

PB -104 (3060 tie points, 4 binding 

posts, 32 x 14 OIL capacity) £45.95 
PB -203 (2250 tie points, 4 binding 

posts, 24 x 14 DIL capacity; 
built -in regulated 5V d.c. 

power unit) £55.15 

PB- 203A(As PB -203 with 5V and 
15V d.c. power supply) £74.70 

Design Mate Instruments 

DM -1 £45.95 DM -2 £57.45 DM -3 £57.45 
DM-4 £74.70 

IC Test Clips 

PC- 14(14 -pin) £2.60 

PC- 24(24 -pin) £4.90 

PC-16 116-pin) £2.75 

PC-40 (40-pin) £7.90 

Logic Probes 
Hand -held logic probes, 

TTL /DTL /CMOS compatible, 
from 

Logic Monitors for 
CMOS, HTL, DTL, TTL & RTL 

LM -1 Self -power clip -on logic 

monitor 
LM -2 As LM -1, with fully isolated 

power supply 

£18 to £49.00 

£28.70 

£68.95 

Postage, Packing and Insurance per 
shipment £1.25 
Please add 8% VAT w overall total 
Export orders: credit cards or international 
money orders, bank drafts and cheques 
drawn in £ sterling. Please add 10% (Europe) 
or 12'%% (all other countries) to total price. 
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Now, from the 
breadboard specialists-- 

even better boards! 
Since the appearance of the first breadboards back in the '40's, 
we've really been going places. (The U.K., for one.) 
So we now have an exceptional range of prototyping products 
which are outstanding in their simplicity, versatility and 
reliability. Just see. (And for prices and specs., eyes left!) 

Experimentor Series. 

Low -cost, 
interlocking, 
solderless breadboard - 
the world's first for 0.3 in 
and 0.6 in. pitch DIPs. 

3 
The Protoboard Series. 
Solderless breadboards with built -in 10% regulated 
5Vd.c. 1A power supply; 2,250 solderless tie points; 
and capacity for DIPs of 14 to 40 pins. 

Quick Test Series. 

:sr 

Low -cost, snap- locking solderless circuit boards for fast 
design with discrete components. 

Design Mate Test Instruments. 
DM -1 power supply, 5V to 15Vd.c. at 

600mA; DM -2 function generator 
for sine, square and triangle 
wave generation; DM -3 R/C 
bridge giving 10 ohm to 10 

megohm, 10pF to 1.00f; DM -4 

pulse generator with 0.5 Hz to 
5MHz frequency and 1OOns to 

1 sec pulse widths. 

i 

i 
limmis My Access /American Express /Barclaycard no. is O 

Practical Wireless, November 1978 

Take a look at our low, low prices 
and quality specs.,and get aboard! 
(Or if its data you're after, pick up 
the phone or drop us a line.) 

For the best, from the specialists 
in breadboards. 

SIC Test Clips. 
Ultra -low cost IC clips in 
14, 16, 24 and 40 

pin versions. 

And, much more too: 
logic monitors, probes, 
frequency counters and 
test equipment to ensure 
the best, fastest results 
from your design. 

Continental Specialties Corporation (U.K.) Ltd., Unit 1, Shire Hill 
Industrial Estate, Dept. 6H, Saffron Walden, Essex, CB11 3AQ S 1111.1.111M 11.1 MINIM =MEE 11.1.11111.111 1.11111101101 

Continental Specialties Corporation (U.K.) Ltd., Unit 1, Shire Hill Industrial Estate, Dept. 4H 
Saffron Walden, Essex. CBI 1 3AQ Telephone (0799) 21682 Telex 817477 Reg. in London: 1303780. 
VAT No: 224 8074 71. *Trade Mark applied for © CSC (UK) Ltd. 1977 Dealer enquiries welcome. 

OORTEIIERTRL iIEOMLTIEt OORrORRTIOR 0C 
Please supply 

Name Address 

Price Total 

My cheque /postal order No for £ 

All I want is data, please. 

11 



15 -240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8s 

HY50 
25 Watts 
into 8n 

HY I 20 
60 Watts 
into 8c 

HY200 
120 Watts 
into 8L 

HY400 
240 Watts 
into 4s) 

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 -Guitar and Organ -Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick -up 3mV; Ceramic Pick -up 30mV; Tuner 100rnV; Microphone 10mV; Auxiliary 3- 100mV; Input impedance 4.7k0 at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass f at t00Hz. 
DISTORTION. 0.1 % at 1kHz. Signal /Noise Ratio 69dB. 
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 80: 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 must 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 80 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 -160 DISTORTION 0.04% at 60W at 1kHz 
SIGNAL /NOISE RATIO 90d13 FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE ±25V 
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 -Fl 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 ea LOAD IMPEDANCE 4-16D DISTORTION 0.05% at í00W at 1kHz. 
SIGNAL /NOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz- 3dB SUPPLY VOLTAGE ±45V 
SIZE 114 50 85mm 
Price £27-99 + £224 VAT P &P free. 
The HY400 is t.L.P.'s "Big Daddy" of the range producing 240W into 40! 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 40 LOAD IMPEDANCE 4 -160 DISTORTION 0.1% at 240W at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB SUPPLY VOLTAGE ±45V 
INPUT SENSITIVITY 500mV SIZE 114 100 85mm 
Price £361 + £309 VAT P &P free. 
PSU36 suitable for two HY30's £6.44 plus 81p VAT. P/P free. PSU50 suitable for two HY50's £818 plus £1.02 VAT. P/P free. 
PSU70 suitable for two HY120's £158 plus £117 VAT. P/P free. PSU90 suitable for one HY200 £1519 plus £1-21 VAT. P/P free. 
PSU180 £2542 + £2.03 VAT. 
B1 £048 + £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 L] Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name and Address 

Signature 
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SEMICONDUCTORS POTS & IRONS 
SOCKETS 

1611 8 pin DIL £0.13 
1612 14 pin DIL £014 
1613 16 pin DIL £0.15 
1614 24 pin OIL £040 
1615 28 pin DIL £0.45 
1616 T018 Transistor £0.12 
1617 TU3 Transistor £0.35 
16117 TO5 Transistor £0.12 

VOLTAGE 
REGULATORS 

Positive 
M V R7805 v.a. 7805 10220 £1 00 
M V R7812 v. a. 7812 10220 £1.00 
M V R7815 v. a. 7815 10220 £1 00 
M V R7824 v. a. 7824 10220 £1.00 
Negative 
MVR7905 v.a. 7905 TO220 £1.40 
MVR7912 v.a. 7912 10220 £1.40 
MVR7915 v.a. 7915 10220 £1-40 
MVR7924 v.a. 7924 10220 £1.40 
v.a. 723C 1099 45p 
7272314 pin DN 45p 
LM309K T03 £1 -50 

ZENER DIODES 
400mw (Bzy88) DOT Glass encap- 
sulated range of voltages avail- 
able. 1.3v, 2ßv, 2-7v, 3.3v, 3-9v, 
4.3v, 4-7v, 5.1v, 5.6v, 6ßv, 6.8v, 
7 -5v, 8ßv, 9.1v, 10v, 11v, 12v, 13v, 
15v, 16v, 18v, 20v, 22v, 24v, 27v, 
30v, 33v, 39v. 

No. Z4 Sp ea. 
1w -1.5w Plast/c and metal encap- 
sulated Range of voltages 
available. 1.3v, 2ßv, 2.7v, 3.3v, 
3.9v, 4.3v, 4.7v, 5.1v, 5.6v, 6ßv, 
6.8v, 7.5v, 8.2v, 6.1v, 10v, 11v, 
12v, 13v, 15v, 16v, 18v, 20v, 22v, 
24v, 27v, 30v, 33v, 43v, 47v, 51v, 
68v, 72v, 75v, 82v, 91v, 100v 

No. Z13 15p ea. 
10w Metal stud type SO1O case. 
Range of voltages available, 1.3v, 
2ßv, 2.7v, 3.3v, 3.9v, 4.3v, 4.7v, 
5.1v, 5.6v, 6.2v, 6.8v, 7-5v, 82v, 
9-1v, 10v, 11v, 12v, 13v, 15v, 16v, 
18v, 20v, 22v, 24v, 27v, 30v, 33v, 
43v, 47v, 51v, 68v, 72v, 75v, 82v, 
91v, 100v. 

No. ZIO 35p ea. 

SILICON 
RECTIFIERS 

200mA 
S920 50v 
S921 100v 
S922 150v 
5923 200v 
S924 300v 
Amp 

N4001 50v 
N4002 100v 
144003 200v 
N4004 400v 
N4005 600v 
144006 800v 
N4007 1000v 

1.5 Amp 
IS015 50v 
5020 100v 
S021 200v 
S023 400v 
S025 600v 
S027 800v 
S029 1000v 
S031 1200v 

3Amp 
N5400 50v 
N5401 100v 
N5402 200v 
N5404 400v 
N5406 600v 
N5407 800v 
015408 1000v 

10 Amp 
IS10/50 50v 
1510/100 100v 
IS10/200 200v 
IS10/400 400v 
IS10/800 600v 
1510/800 800v 
IS10/1000 1000v 
1510/1200 1200v 

30 Amp 
S30/50 50v 
530/100 100v 
S30/200 200v 
S30/400 400v 
530/600 600v 
S30/800 800v 
S30/1000 1000v 
S30/1200 1200v 

60 Amp 
IS70/50 50v 
IS70/100 100v 
jS701200 200v 
1S70/400 400v 
570/600 600v 

1S70/800 800v 
IS70 1000 1000v 
BYX38/300 6A 300v 
BYX38/600 6A 600v 
BYX38/300 Rev 6A 300v 
BYX38/600 Rev 6A 600v 

18 

£0.06 
£0.07 
£0.08 
£0.09 
£0'10 

£0-04; 
£0 -OS 
£0.06 
£0.07 
£0.08 
£0 -09 
£0.10 

£0.09 
£0.10 
£0-11 
£0.13 
£0.14 
£0.16 
£020 
£025 

£Oi4 
£Oi5 
£016 
£0.17 
£021 
£0-25 
£0-30 

£0-19 
£021 
£023 
£035 
£0.42 
£0-51 
£0.60 
£0 -69 

£0 -56 
£0-69 
£0-93 
£125 
£1.76 
£1-94 
£2.31 
£288 

£0.75 
£0.84 
£1.20 
£1.75 
£225 
£2.50 
£300 
£0 45 
£O.60 
£0.45 
£0.60 

POTENTIOMETERS 
CARBON POTS (Linear Track) 
Single gang with wire end terminations, 
6mm x 50mm plastic shaft 10mm bushes 
supplied with shake proof washer & nut. 
Tolerance f 20% of resistance. 

1831 1k ohms £Oß6* 1836 47kohms £0.26* 
1832 2k2ohms £0ß6 * 1837 100kohms £0.26* 
1833 4k7ohms £026" 1839 220kohms £026" 
1834 10kohms £026" 1839 470kohms £026" 
1835 22kohms £0.26" 1840 1 M e g £0-26. 

1841 2M2 £0.26* 

CARBON POTS (Log Track) 
1842 4k7ohms £026" 1846 100kohms £026" 
1843 Lokohms £026" 1847 220kohms £06` 
1844 22kohms £026` 1848 470kohms £026` 
1845 47kohms £026" 1849 1Meg £026" 

1850 2M2 £026` 

DUAL CARBON POTS (Lin Track) 
These high qualityduai gang potsarefltted 
with wire end terminations and 6mm x 
50mm plastic shaft 10mm, bush tnd sup- 
plied with shake proof washer & out track 
tolerance ± 20% but matched to within 
2db of each other. VC3 

1851 4k7 £0.78" 1855 100kohms £078" 
1.5210kohms £0.78" 1856220kohms £0.78` 
185322kohms £0.78" 1857470kohms £0.78* 
1854100kohms£0.78` 18581Meg £0.78" 

1859 2M2 £0.78" 

DUAL CARBON POTS (Log Law) 
1860 4k7ohms £0.78" 1864 100kohms £018" 
1861 10kohms £0.78* 1865 220kohms £018" 
1862 22kohms £0.78" 1866 470kohms £0.78" 
1863 47kohms £0.78" 1867 Meg £018` 

1868 2M2 £0.78* 

SINGLE GANG SWITCHED (Lin Law) 
These potentiometers are fitted with 
double pole on -o6 switches. The switch is 
incorporated within the rotary action of the 
pot. Specification of pot is as VC1. 
Switch rating 1 -Samps at 250v AC. 
1870 4k7ohms £0.60" 1874 100kohms £0.60" 
1871 10kohms £0.00* 1875 220kohms £0.60" 
1872 22kohms £0.60* 1876 470kohms £0.60" 
187347kohms £060" 1877 1Meg £0.60" 

1878 2M2 £0.60" 

SWITCHED POT (Log Track) 
Specification as VC2 but 'rack having (log) 
law. 
1879 4k7ohms £0.60" 1833 100kohms £0.60" 
1880 10kohms £0.60` 1884 220kohms £0.60" 
1881 22kohms £0.60* 1885 470kohms £0.60* 
1882 47kohms £0.60.1886 1 Meg £0.60" 

1887 2M2 £0.60" 

DUAL GANG LOG -ANTI -LOG POT 
1888 Track specification as dual gang pots 
VC3 as above, but tracks mounted to log - 
anti log action. £P75. 

SPECIAL VOLUME CONTROLS 
A miniature 16mm type replacement 
volume control incorporating single pole 
on -off switch. Resistance value 5kohms. 
Tolerance ± 20% 1 /8watt rating. 
1889 £027" VC8 

MINIATURE ROTARY VOL 
CONTROL 
5kohms log law with on /off switch. 20mm 
grooved spindle. Tag connections 17mm 
dia. Supplied with fixing nut. Used mainly 
for replacement. 
1890 £0.54* VC9 

WIRE WOUND POTS 
A range of wire wound single gang pots 
with linear tracks of 1 watt rating, fitted 
with 10mm bush and supplied with shake - 
proof washer and nut. 
VC6 
1891 10ohms £0.80 1895 220ohms £0.80 
1892 22ohms £0.80 1896 470ohms £0.80 
1893 47ohms £0.80 1897 1kohms £0.80 
1894 2 Oohms £0.80 1898 2k2ohms £0.80 

1899 4k7ohms £0.80 

PRE -SET POTS 
HORIZONTAL MOUNTING 
Miniature type for transistor circuits. The 
wiper of the preset is provided with a slot 
for screw driver adjustment. The tags of 
the preset will fit printed wiring boards 
with a pitch of 2.54m m. All tracks are linear 
law. 
VC7 
1801 100ohms £0.08" 1808 22kohms £0.08" 
1802 22oohms £208" 1809 47kohms £0.08" 
1803 470ohms £0.08" 1810 100kohms £0.08" 
1804 1kohms £0.08" 1811 220kohms £0.08* 
1805 2k2ohms £0.08" 1812 470kohms £0.08" 
1806 4k7ohms £0.08` 1813 1 Mohms £0.08" 
1807 10kohms £008" 1814 2M2ohms £0.08" 

1815 4M7ohms £0.08" 

PRE -SET POTS 
VERTICAL MOUNTING 
Miniature type for transistor circuits. 
Wiper adjustment is made by a screw 
driver slot. Designed to fit 2.54mm pitch 
board. All tracks are linear law. 
VC7 
1816 100ohms £0.08" 1823 22kohms £0.06" 
1817 220ohms £0.08" 1824 47kohms £0.08" 
1818 470ohms £0.08" 1825 100kohms £0.08" 
10191kohms £0.08" 1826 220kohms £0.08" 
1820 2k2ohms £0.08* 1827 470kohms £008* 
1821 4k7ohms £008" 1828 1 Megohms£0-O8 
1822 10kohms £008" 1829 2M2ohms £0.08 

1830 4M7ohms £0.08* 

ANTEX IRONS 
0 /No. 1943. 15 watt high quality soldering 
iron totally enclosed element in a ceramic 
shaft fitted with 3/32" bit. £3.65 
O /No. 1947. Replacement element for 1943 
iron. £1.90 
O /No. 1944. Iron coated bit 3/32" for 1943 
iron. £0.46 
O /No. 1945. Iron coated bit 1/8" for 1943 
iron. £0.46 
0 /No. 1946. Iron coated bit 3/16" for 1943 
iron. £0.46 
0 /No. 1948. General purpose 18 watt iron 
fitted with iron coated bit. £3.40 
0 /No. 1952. Replacement element for 1948 
iron. £1.90 
O/No. 1949. Iron coated bit 3/32" for 1948 
iron. £0.46 
O /No. 1950. Iron coated bit 1/8" for 1948 
iron £0.46 
0 /No. 1951. Iron coated bit 3/16" for 1948 
Iron. £0.46 

0 /No. 1931. Highly popular Y25 25 watt 
quality soldering iron ceramic shafts to 
provide near perfect insulation break -down 
voltage of 1500 volts AC and a leakage 
current of only 3 -5uA and another shaft of 
stainless steel to ensure strength. £3.40 
O /No. 1935. Replacement element for 1931 
iron. £1.80 
0 /No. 1932. Iron coated bit 1/8" for 1931 
iron. £0.50 
0/No. 1933. Iron coated bit 3/16" tor 1931 
iron. £0.50 
0 /No. 1934. Iron coated bit 3/32" for 1931 
Iron. £0.50 
0 /No. 1953. SKI soldering kit -this kit con- 
tains 15 watt soldering iron fitted with a 
3/16" bit plus two spare bits, a reel of 
solder, heat -sink and a booklet 'how to 
solder'. In presentation display box. £5.30 
O /No. 1939. ST3 soldering iron stand. 
Stand made from high grade bakelite 
material chromium plated strong steel 
spring, suitable for all models, includes 
accommodation for six spare bits and two 
sponges which serve to keep the soldering 
iron bits clean. £1.40 

TR120 TR101 TR053 TR203 TR205 
£1 .10 LI 7O £1.10 £1.10 £1 .10 

O O O 
TRStO TR106 TR731 
LI 50 £1 65 £1 75 

0000 0000000 00000000 

0000 0000000 00000000 
Draw yuur o r eoarus wit) the n e w BI- 
PAK etch- resist transfers. Lay the symbols 
on the board, rub over with a soft pencil. 
The transfer will adhere to the board. Then 
complete the circuit with your BI -PAK 

PCB TRANSFERS 
TR114 TR312 
£1 65 £1 10 

000 o-o 
000 

000000000000 

TR315 
£1 95 

000000000000 
etch -resist pen. 11 d,tlerent yaks available 
each containing 10 sheets of transfers as 
illustration -approx. i4 size -Special Intro- 
ductory Set, 1 pak each of above £1200. 

LEDs DISPLAYS & OPTOs 
O /no. Type Size Colour Price 
1501 TIL209 led 125 RED £0-10 
1502 TIL211 led 125 GREEN £019 
1503 TIL213 led 125 YELLOW £0.19 
1504 FLV115 led 2 RED £010 
1505 FLV310 led 2 GREEN £0.19 
1506 FLY410led 2 YELLOW £019 
1510 ß0L707 display 3 RED £0.80 
1511 BDL747 display 3 RED £1.50 
1512 BDL727 display 3 RED £1.80 
1514 ORP12 Light dependent 

resistor £0.55 
1520 OCP71 Photo transsistor - £0.35 

LED CLIPS 
1508/125 pack of 5 125 clips £0.15 
1508/2 pack of 5 2 clips £0.18 

2nd GRADE LEDs 
A pack of 10 standard sizes and colours which fall to perform 
to their very rigid specification, but which are ideal for 
amateurs who do not require the full spec. 

0 /NO 107 £1 -SO 

NUMERICAL INDICATORS 
Cold cathode ITT 50875T Side viewing indicator tubes. 
Displays 019 and decimal points. Wide viewing angle. 
Operates from 180v with 18Kohms series anode resistor. 
Character height 16.5mm. Pin connectors and supply details 
on pack. 

5 per pack O /NO 1513 60p per pack 

BRIDGE RECTIFIERS 
SILICON 1 amp 
Type 

50V RMS 
100V RMS 
200V RMS 
400V RMS 
SILICON 2 amp 

50V RMS 
100V RMS 
200V RMS 
400V RMS 

1000V RMS 
2 AMP 

No. KBS005 
No. KBS01 
No. KBS02 

Order No. 
BRi/50 
BR1/100 
BR1/200 
BR1/400 

BR2/50 
BR2/100 
BR2/200 
BR2/400 
BR2/1000 

Price 
£020 
£022 
£025 
£0.36 

£045 
£0-48 
£0.52 
£0S8 
£0.68 

METAL STUD MOUNTING 
50 volt £0.30 

100 volt £0.35 
200 volt £0.40 

600ma 
Volts No. 

10 THY600/10 
20 THY800/20 
30 THY600/30 
50 THY600/50 

100 THY600/100 
200 THY6001200 
400 THY600/400 

THYRISTORS 
TO 18 Case 

Price 
£0.15 
£0 16 
£020 
£022 
£025 
£0 38 
£0.44 

1 amp TO 5 Case 
Volts No. 

50 THY1A/50 
100 THY1A /100 
200 THY1A /200 
400 THY1A /400 
600 THY1A /600 
800 THY1A /800 

7 Amp TO 48 Case 
Volts No. Price 

50 THY7A/50 £0.48 
100 THY7A /100 £0.51 
200 THY7A /200 £057 
400 THY7A /400 £0.82 
600 THY7A /600 £0.78 
800 THY7A /800 £092 

10 Amp TO 48 Case 
Volts No. Price 
50 THYIOA /50 £0.51 

Price 100 THY10A /100 £0.57 
£0.26 200 THY10A /200 £0.62 
£028 400 THY10A /400 £0.71 
£0.32 600 THY10A /600 £0.99 
£0.38 800 THY10A /800 £122 
£0 45 
£0.58 

3 amp TO 66 Case 
Volts No. Price 
50 THY3A/50 

100 THY3A/100 
200 THY3A/200 
400 THY3A/400 
600 THY3A/600 
800 THY3A/800 

£028 
£0.30 
£033 
£042 
£0.50 
£0.65 

5 Amp TO 66 Case 
Volts No. Price 

50 THYSA /50 £0.36 
100 THY5A /100 £0.45 
200 THY5A /200 £0.50 
400 THY5AI400 £0.57 
600 THY5A /600 £0.69 
800 THYSA /800 £0.81 

5 Amp TO 220 Case 
Volts No. Price 
400 THY5A/400P £0.57 
800 THY5A/600P £069 
800 THY5A/800P £081 

16 Amp TO 48 Case 
Volts No. Price 
50 THY16A /50 £0.54 

100 THY16A /100 £0.58 
200 THY16A/200 £0.62 
400 THY16A /400 £0.77 
600 THY16A /600 £0.90 
800 THY76A /800 £1.39 

30 Amp TO 94 Case 
Volts No. Price 
50 THY30A /50 £1.18 

100 THY30A /100 £1.43 
200 THY30A /200 £1.63 
400 THY30A /400 £1.79 
600 THY30A /600 £3.50 

No. Price 
BT101/500R £0-80 
BT102/500R £0 80 
BT106 £125 
131107 £0 93 
BT108 £0.98 
2N3228 £0.70 
2N3535 £0 77 
BTX30/50L £0 33 
BTX30/400L £0 46 
C106/4 £060 

ORDERING. Do not fo get to state order num- 
ber and your name and address. 

V.A.T. Add 12f% to prices marked *. 8% to 
those unmarked. Items marked are zero rated. 

P &P 35p unless otherwise shown. 

930 SERIES DTL 
BP930 £030 BP946 £050 
BP932 £0.30 BP951 £0.65 
BP933 £0.30 BP962 £OBO 
BP935 £030 BP9093£042 
BP936 £0.55 BP9094£0-42 
BP944 £0.30 BP9067£0-42 
BP945 £050 BP9099£0.42 
BP946 £0-30 

D.I.Y. P.C.B. 
ACCESSORIES 

1609. Etch resistant pen 65p 
1608. Paks of etchant, complete with 80p 

instructions 
C26. 4 pieces 8 x 35" (approx.) boards. 

Single -sided fibre glass S0p 
C27. 3 pieces 7 x 35" (approx.) boards. 

Double -sided fibre glass 60p 

BI-PAN 
DEPT. PW11, P.O.B OX 6, WARE, HERTS. 

SHOP 18 BALDOCK ST., WARE, HERTS. 
AT OPEN 9 to 5.30 MON -SAT. 
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Chaos Reigns 

EACH new generation insists on wanting to prove for itself that hot things 
burn, that sharp things cut, that every warning or piece of advice which 
elders might give really is sound. Perhaps in many ways it's just as well, 

for otherwise some very useful discoveries might never have been made. There 
are times, though, when we of more advanced years ponder "Will they never 
learn ?" 

The same question, it seems, might well be put to semiconductor 
manufacturers, who not only go on repeating the mistakes of the valve makers, 
but have thought up a whole host of new horrors of their own! In the heyday 
of valves, a multitude of different type- number "house- codes" was in use, and 
equivalent tables were essential to the serviceman, who might otherwise be 
looking in his spares holding for what was effectively the same valve under 
any one of half -a -dozen or more different type numbers. There was some 
standardisation in the American RMA and European Pro -Electron codes, 
and at least the "same" valve didn't appear in different shaped envelopes with 
different bases, with one or two notable exceptions such as the 807. 

When transistors came along, they were expected to have a much longer 
life, and could be soldered straight into circuit. Most would have only three 
leads, so except where power dissipation requirements dictated otherwise, it 
would be nice and simple to arrange that all transistors had lead -outs in the 
same pattern ... wouldn't it? It didn't happen, of course. In fact there are 
probably more permutations of case outline and lead -out arrangement for 
the bipolar transistor than there were valve bases ever invented. 

It is not too difficult to understand why there should be metal -can and 
plastics -case versions of the same small -signal transistor. And at least there 
is some uniformity in the metal -can versions, where all TO -18 (e.g. BC107) 
and TO -39 (e.g. BFY50) devices have identical lead -out arrangements. When 
you get to the plastics end of the market, the manufacturers seem to have 
gone stark staring mad. They take one humble transistor, apparently at the 
request of some major customers, and produce it in several different shaped 
packages, with the option of leads pre- formed to match the lead -out patterns 
of yet other packages, and mark them all in microscopic, rub -off printing, with 
type numbers differing only by suffix. Is it any wonder that people get thoroughly 
confused? You need a whole library of data books to cope, and even then 
there are devices around on which there seems to be no published data. 
There is a version of that work -horse f.e.t., the 2N3819, which comes into this 
category. 

Still, the manufacturers will have learned their lesson when they come to 
integrated circuits, won't they? Wait a moment, though ... what about those 
8 -pin and 14 -pin d.i.l. versions of the 741? 

We are sorry that, due to continuing rises in our costs, we are having to ask 
you to pay more for your copy of Practical Wireless commencing with this 
issue. I hope that we will continue to enjoy your support -we have some great 
projects lined up for the future. 
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Rob Mackie -Technical Artist 

Although Rob spent his schooldays 
in Wantage, Oxfordshire, his pro- 
fessional life didn't begin in earnest 
until he came to live in Dorset and 
took a post as a draughtsman with a 
local company specialising in gas 
detection equipment. His arrival at 
PW's editorial office coincided with 
the magazine's move to Poole from 
London, only a few months after he 
had married and settled in Corfe 

Mullen. He has a son and expects an 
addition to the family at any moment; 
his parents still live in Wantage, and 
his father is an electronics engineer 
at the Atomic Energy Research Estab- 
lishment, Harwell. 

Rob's interests include kite flying, 
squash, football, and progressive 
rock music. He also admits to an 
occasional thirst for the local brew! 
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The British Vintage 
Wireless Society 
An exhibition of vintage radio and TV 
equipment is being staged at the 
Guildhall Museum, off New Orchard 
Street, Poole from now until about the 
end of the year. Opening hours are 2 

until 5 pm on Sundays, 10 am until 5 

pm during the rest of the week. 

The RAC Amateur 
Radio Group Scheme 
Membership of this scheme is open to 
all amateur radio enthusiasts and 
provides membership of the Royal 
Automobile Club at a discount of 
£1.50 below the normal subscription 
rate. Since 1st June 1978 the annual 
subscription for members of the 
group scheme has been £9.50. 

Subscription renewal date is 17th 
May (World Telecommunication Day) 
each year, and all members renew on 
the same date. Anyone joining on any 
other date will pay at the pro -rata rate 
of 80p per month for the remainder of 
the year. In addition, the once only 
joining fee of £2.50 is also payable, 
regardless of the period remaining in 
the membership year. Those who are 
already members of the RAC will not 
be required to pay the joining fee. A 
desirable option is the RAC Recovery 
Service, the annual subscription for 
which is £7.00 for the whole or part of 
the year. 

The scheme is administered by the 
RAC's Scottish Western Counties 
Office, 242 West George Street, Glasgow 
G2 4QZ. Further details from the co- 
ordinator of the scheme Mr A. W. 
Huchinson, 88 Broomfield Road, 
Chelmsford, Essex CM1 1SS. 

Dinner date 
The Wessex Amateur Radio Group 
are holding a dinner -dance at the 
Yenton Hotel, Gervis Road, Bourne- 
mouth on Saturday 18th November. 
Dress is informal and those attending 
should meet at the Hotel around 
7.15pm. Anyone in the area wishing to 
attend can be assured of a warm 
welcome. Tickets may be obtained by 
contacting the Secretary Mr G. D. 
Cole G4EMN, 6 St. Anthony's Road, 
Bournemouth or Mr A. Hoggan, G8ASX, 
23 Leaphill Road, Bournemouth. 
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Good news, bad news 
Doram the mail order component sup- 
pliers announce the launch in Septem- 
ber of their new Electronic Hobbies 
and Equipment catalogue. Its 40 pages 
are full of micro- processor based and 
other kits, electronic project and 
hobbyist books, electronic and other 
tools, also audio and car accessories. 
The service will be supported by the 
Access credit facility. Order your free 
copy now. 

Doram also give notice of their 
intention, later this year, to dis- 
continue supplying electronic compo- 
nents. They plan to fully support the 
component range in the current 
Edition 4 catalogue until the end of 
September, after which time they will 
supply only on a 'whilst stocks last' 
basis. An end of season component 
list will eventually be made available. 

RAE special 
We are informed of a course in the 
North London area primarily for 
students who have taken the RAE 
examination and failed, and do not 
wish to go back to the start all over 
again. 

The college station is G4GA and 
special coaching will be given by the 
senior tutor Fred Barns G3AGP. 

Held at the De Beauvoir I.L.E.A. 
Evening Institute, Tottenham Road, 
London N1, enrolment will be between 
the end of September and the end of 
October. 

Further details from Fred Barns 
G3AGP, 60 Alveston Avenue, East 
Barnet, Herts. 

Diary date 
The Amateur Radio Retailers Associa- 
tion are organising what they claim will 
be the 'Biggest and Best Hamfest in 
Europe', on the 2nd, 3rd and 4th 
November 1978. 

The Seventh Midland National 
Amateur Exhibition will be held at The 
Granby Halls, Leicester, and will be 
open between 10am and 6pm, admis- 
sion 40p with special concessionary 
prices for clubs, schools etc. 

All the usual stands and events are 
planned including £500 to be won in 
voucher prices. 

For further information contact Tom 
Darn G3FGY, 20 Mount Pleasant, 
Ripley, Derbyshire DE5 3DX. 

Sought After 
A 1977 survey of Technicians and 
Technical Engineers engaged in elec- 
tronics in the U.K. shows that they 
enjoy virtually full employment. In fact, 
shortages of suitably qualified staff 
in some types of job, and in some 
areas of the country, are also indicated. 

The survey was conducted by The 
Society of Electronic and Radio 
Technicians into the remuneration 
and occupations of its 8,000 members. 
Their activities cover radio and tele- 
vision, industrial electronics, technical 
education and local government, civil 
service and nationalised industries, 
and broadcasting. 

Other points from the survey show 
that there has been an increase in 
Trade Union membership from 36% 
to 41%. During wage restraint between 
1976 and 1977 increases in members 
salaries were 6% on average. 

Sorry ! 
The article "Wideband Calibrated 
Attenuator" in our September issue 
should have been attributed to the 
joint authors, Mike Tooley and David 
Whitfield. Our apologies to David 
for omitting his name from the credits. 

RAE reprint 
For full details of availability and price, 
see page 35. 

Can I help you! 
Are you the secretary, organiser or 
general dog's body of your local radio 
club or any other group whose func- 
tions may interest readers of PW. If 
so, let me know and I will endeavour 
to publicise your rally, get -together, 
whatever, through this column. Re- 
member though, we compile the 
magazine some time ahead of publica- 
tion day (e.g. this note was written 
in mid- Sept.), so, the earlier I can have 
details, the better. Alan Martin 
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In my article "Aerial Performance Test Set ", 
(Practical Wireless, January 1978) readers may have 
noticed the photograph of a 12- element beam aerial. 
This is one of the "ZL" series, developed from the 
ZL Special, details of which were published in 
Practical Wireless, May 1977. At the time, the 
principle of employing two driven elements to pro- 
duce `end -fire' arrays was examined. The ZL Special 
two- element system is in fact an end -fire array but 
with a difference. The element lengths are cut to 
produce a reflector /director action which gives in- 
creased forward gain over that normally obtained 
with two half -wave elements spaced 18À and driven 
135° out of phase. 

The ZL Special, apart from being a small beam 
aerial in its own right, is also a very useful primary 
driving system for relatively compact multi -element 
beams of higher gain. In this respect, the reader 
may find the article "Three and Five -Element Com- 
pact Beam Aerials for 2 Metres" (Practical Wireless, 
May 1977) of interest. The same arrangement can 
be used for ZL beams of up to five directors -i.e., six 
or seven elements total. 

Beyond this however, if the gain is to be increased 
by additional directors and the size contained, the 
construction of the ZL Special as described . in the 
above article must be modified. 

The 12- element ZL beam to be described was de- 
veloped nearly three years ago and up to the present 
time has been in use in two quite different locations. 
One of these was my former address in London and 
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the other my present home in the lovely countryside 
of Norfolk. It has been the means of establishing over 
600 direct contacts with more than 10 countries out- 
side the UK on 2 metres f.m. Operation into a 
number of continental repeaters, as well as distant 
UK repeaters, has been achieved with only slight 
tropospheric lift. 

The basic ZL Special has a forward gain of about. 
6dB over a dipole, which is much higher than can be 
obtained with a single driven element and reflector, 
the basis of the well -known Yagi. A ZL beam with 
directors does not require a reflector, as there is 
nothing from the rear to reflect. With the modified 
primary driving array and 10 directors as shown in 
Fig. 2 a forward measured gain of 13.5dB can be 
obtained with a beamwidth at the 3dB down points of 
approximately 36 °. The theoretical gain was 14dB 
but calculated parameters are rarely, if ever, realised. 
For the sake of comparison with the dipole and 
other ZL beams however, the radiation pattern 
of 12- element version is shown in Fig. 1; the field 
intensities are relative. 

At this point it should be realised that if a high - 
gain beam is used the increase in effective radiated 
power (e.r.p.) over a simple dipole is considerable. 
For example if 10 watts of actual radiated power is 
applied to a beam aerial having a gain of 13dB, it 
will produce an e.r.p. of close to 200 watts (assuming 
no losses), 13dB being a power ratio of approximately 
20:1. 

Before the constructor begins to build this aerial 
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Fig. 1: Field intensity patterns of the 12- element 
ZL Beam and other ZL Series for comparison. 
Intensity levels are all relative to each other and a 

dipole 

it should be stressed that only the materials specified 
must be used. As with most projects of this nature if 
the text is not followed closely, it is unreasonable to 
expect the results to function properly. The dimen- 
sions are fairly critical, and a tolerance of about one 
per cent should be aimed for in the longer lengths. 
In other words, about 2.5mm in 254mm. For shorter 
dimensions, 1mm is adequate. 

It seems a gremlin was at work when copy was written 

for the announcement about this article on page 43 of 
our October issue. We apologise for the wrong informa- 
tion given there. 

Stub 
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Construction 
From Fig. 2 it can be seen that the overall length 

is some 3.2 metres but if the elements are made as 
described from 6.3mm diameter aluminium rod or 
tube, a boom of 20mm square aluminium is adequate 
for the purpose. The prototype built exactly as des- 
cribed in this article has withstood gale force winds 
and gusts approaching 90m.p.h., suffering nothing 
more than one broken director. 

The diagrams should be fairly self -explanatory. The 
layout of the two driven elements, the 30052 ribbon 
phasing line, the rear tuning stub and the small 
coaxial capacitor across the feed point are shown 
in Fig. 3. 

Note that the ribbon feeder forming the phasing 
line is somewhat longer than the actual spacing be- 
tween elements and this will lie slack within the 
protection box. The box may be of pvc or built from 
hardwood. In the latter case it is advisable to fit 
sleeves of a good insulating material over the 
elements and the rear stub where they enter the box. 

The small rear stub is made from 6.3mm diameter 
aluminium rod or tube. The lower parts of the 
elements run underneath the boom. They must not 
come into contact with it but extra support could be 
given with small spacers of Perspex or pvc located 
between the centres of the elements and the boom. 

The small capacitor is formed from a short piece 
of 5052 coaxial cable, trimmed at one end by about 
20mm for connection to the feed point and with about 
12mm of screening braid removed at the far end to 
prevent short -circuit or r.f. flashover. 

The boom is 3.234m long and 20mm square. All 
the directors are secured to the boom at their exact 
centre points. For this purpose small clips could be 
used or holes drilled through the boom to take the 
6.3mm diameter rods, which can ultimately be 
secured by bolts or self tapping screws. Whichever 
method is finally decided upon it will be necessary 
to establish that the electrical contact is good. 

When the aerial is finally tested, the slots where 
the elements enter the protection box can be filled 
with Plastic Padding or similar to prevent the in- 
gress of water. After the lid has been fitted the box 
should be painted or varnished. 

279 _ _ 279 _ _ 279 279 279 279 279 __ 279 __ 279 

Case Boom 20 x20 (see text) 

Rear / 
element 

Feeder 

Directors 
(1 -10) 

'..Front 
element 

I 
1_! 2 3 

Elements & directors all 6.3diarod or tube 

CO 

o 

4 
_J 

{V 

m CO CO 

All dims in mm. 

Fig. 2: Details of element and director lengths etc. 
These are critical and should not be altered in any way 
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Phasing line ( 300n 
ribbon feeder 267 long) 

IRM0821 

Feeder (50n 
coaxial cable) 

Cx 
son coaxial cable 
90- 125long(see text) 

Plastics case 

Element supports 
(pvc pillars) 
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Rear element 

Checking and Operation 
This aerial will only operate with 5011 coaxial 

cable which should be of good quality. Type UR67 is 
recommended for long runs but UR43 may be used 
for lengths of up to 10 to 12 metres without too 
much loss. It is advisable not to use old cable (eg 
cable which has been in lase outside) as losses de- 
velop, usually due to moisture absorption and this 
will degrade the performance of the aerial. 

Before fixing the lid to the protection box make sure 
all connections are secure. Large soldering tags, say 
2BA, clamped under the element ends, are best for 
good soldered contact of the main coaxial cable, the 
phasing line and the coaxial capacitor. For testing, 
the full length of 5052 cable should be connected. Set 
the aerial up in the garden, balanced on a pair of 
steps so that it is about 1 to 112m above ground. If 
a v.s.w.r. meter (or power meter) is available and /or 
fitted to the transmitter, check at mid band (145MHz), 
that the v.s.w.r. does not exceed 1.5:1. If it is higher 
then a problem, perhaps with connections, is indicated. 
If the v.s.w.r. is below 1.5:1 then leave well alone! 
However, adjustment can be made to the coaxial 
capacitor length for minimum v.s.w.r. It may mean 
trying two or three pieces of say 90mm, 100mm and 
125mm but the trouble will be worthwhile. If you 
have available a 6 watt fluorescent tube it should light 
brightly when touching the ends of the driven ele- 
ments and most of the directors when 10 watts or 
more of r.f. is present. 

If the v.s.w.r. is plotted across the band the curve 
should approximate that shown as (b) in Fig. 4 pro- 
vided the feeder cable is not too long. For runs of 
20m or more the curve will tend to flatten out as (c). 
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Note:- front and rear elements 
must clear, or be insulated 
from boom.. 

All dims. in mm. 

Front element 

Fig. 3: Details of the driven element assembly 

For comparison, an average v.s.w.r. curve for a long 
Yagi is shown in (a) and the increased rise at each 
end is due to the fact that such aerials are sharply 
resonant. The ZL series are broad -band hence the 
flatter v.s.w.r. curve. The beam width at 3dB is about 
36 °, as in the polar patterns of Fig. 5 which were 
taken from the prototype. The solid line is for hori- 
zontal polarization and the broken line for vertical, 
but note that the spurious lobes in the vertical 
pattern, due to reflection from nearby conductors, 

VSWR 

4.5 

3.5 

3 

2.5 

2 

15 

(RM086 

A\ 305mm Yagi 

12 element 320cm long 
ZL special (short feeder) 

B .i ( long feeder over 20m) 

/ / 
c 

MHz 144 144.5 145 145.5 146 

Fig. 4: VSWR plots, ZL Beam by comparison with 
long Yagi 

Continued on page 80 
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PART 3 FM Receiver & Magnetic Cartridge Equaliser 

FM CIRCUITS- PERFORMANCE DETAILS 

S/N Ratio: 26dB for 1µV Sensitivity (Worst Case) 
Image Rejection: 60dB (Typical) 
IF Rejection: 60dB (Typical) 
Total Harmonic Distortion: 0.08% 
AM Rejection: 50dB 
Stereo Separation: 40dB at 1kHz 

RF and Mixer Stages 
Although the UK is well served in terms of 

coverage by f.m. transmissions, to achieve the maxi- 
mum performance a receiver must be capable of re- 
solving a weak station adequately, and a strong 
station without overloading. 

The "front end" (VT02) was chosen to meet these 
exacting requirements, and a description of the in- 
ternal circuit follows. 

In keeping with current design techniques, the r.f. 
stage utilises a MOSFET, which provides good 
immunity to cross -modulation combined with a low 
noise figure. Clearly this is an important factor since 
any noise introduced at this stage will progressively 
degrade the overall performance. AGC is also applied 
here, and the r.f. stage is band -pass coupled to the 
mixer (another MOSFET), which, through its wide 
dynamic range, presents a high level of immunity to 
overloading. 

The local oscillator, which is tuned 10 , 7MHz above 
the signal frequency makes use of a bipolar device re- 
sulting in a stable circuit which tracks well, AFC is 
introduced at this point to combat any drift. 

Varicap Tuning 
This technique was chosen eventually to suit a 

number of requirements. Most important of these was 
the fact that the original mechanical tuner unit shown 
on photographs in part 1 of the "Wimborne" suddenly 
became more expensive and of doubtful advantage. 
Less important, but more interesting in terms of the 
facilities which We could eventually build into the 
design, was the varicap pre -set tuning of stations 
which could be introduced by the constructor at a 
later stage if required. To some extent also, the 
physical needs of a fine tuning system are simplified, 
although it does necessitate a regulated supply. This 
wasn't a disadvantage however, since the design 
already incorporated such a supply. 

Signal from the VT02 ( the i.f. signal at 10.7MHz ) 
is then amplified by 2 bipolar transistors with one two - 
pole ceramic filter per stage, thus providing the neces- 
sary bandwidth for the entire i.f. amplifier. These two 
gain stages are important not only because they over- 
come the insertion loss incurred by the filters, but 
also because they present a strong signal to the RCA 
3189 enabling virtually its optimum s/n ratio to be 
exploited. 

Capabilities 
The 3189 provides one of the highest levels of per- 

formance currently available in a combined f.m. /i.f. 
amplifier /detector. Apart from a slightly improved 
s/n ratio, delayed a.g.c., a.f.c. facility, and signal 
strength meter output, it contains a deviation muting 
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Fig. 1: The internal circuit of the VTO2 f.m. tuner 
module 

circuit which holds down the audio output until a 
station is correctly tuned. In addition, audio output 
can be set to any desired level to be compatible with 
following stages. 

Editorial Note: A fuller treatment of the RCA3189's 
potential is given in our current "IC of The Month" 
in this issue. Also, the type no. of the BSR record 
player deck was incorrectly given as `BSR 162" in 
Part 1 of the "Wimborne Music Centre" (September 
issue). This should read `BSR 182 ". 

Detector and Decoder Stages 
A double tuned quadrature detector is employed, 

which ensures a very low total harmonic distortion, 
and the recovered audio is then fed via a capacitor to 
the MC 1310 multiplex decoder. Extensive low -pass 
filtering is provided at this point to ensure that the 
multiplex signal does not find its way into the follow- 
ing amplifier stages. As can be seen from the f.m. 
performance figures, results are very good and are 
consistent with those obtained from a commercially - 
built high quality stereo f.m. tuner. During tests in 
Wallington, Surrey, the author has been able to listen 
regularly to the three main national stations of ORTF 
(France) using a 6 element beam 30 feet above sea 
level. Yugoslavia was also heard during a tropospheric 
opening. 

Modified Supply Rail 
A further stabilised supply of 15V is necessary to 

supply the varicap bias for tuning, and this is derived 
from a modification of the existing 13V stabiliser 
circuit, which also raises the original 13V supply to 
18V for the r.f. board. The only changes necessary in 
this case are that R302 (15052) is reduced to 3311 
(12W) and the control Zener (ZD1) is changed to an 
18V 400mW type. Tr5 (BD131) will still be operating 
well below its maximum rated current level, so no 
extra fuse precautions need be taken. 
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Constructional Notes 
The fine tuner could be a multi -turn potentio- 

meter, and the arrangement of the drive system need 
not change from that of the mechanical unit, although 
the tuning drum size or reduction gear (necessary 
if a realistic tuning scale spread is to be achieved) 
selection is up to the individual constructor. This 
does not apply where the kit of parts is purchased. 

It is as well to note that those capacitors shown on 
the circuit diagram with an angled positive connec- 
tion are specifically for decoupling purposes, and 
should be mounted as close to the "hot" end of re- 
sistor (or active device) it refers to as possible. This 
applies to Cl, C5, C7, Cll, C20, C27, C29, and C79. 

In some cases, a small amount of Zener- produced 
noise may find its way into the receiver outputs or 
the cassette unit output signal. This can be sup- 
pressed by including a 100µF 25V electrolytic in the 
circuit. Connection is made on the back of the main 
amplifier /power supply module, positive to the junc- 
tion of R303 (3.3kí2) and Zener -F , and negative 
connection to chassis. 

Magnetic Equaliser Board 
This contains the pre -amplifiers (LM387 ) for mag- 

netic cartridges and should be mounted as close to 
the output connections of the cartridge as possible in 
order to minimise hum pick -up. Under certain condi- 
tions, not necessarily in the shadow of a transmitter, 
a condition known as "AM Rectification" may occur. 
This results in r.f. signals appearing at the output, 
usually a broadcast band short wave station or co- 
channel radiation from a t.v. receiver. It is generally 
caused by pick -up in connecting leads, and poor 
soldering can often emphasise the effect which is 
caused by the first high gain stage acting as an r.f. 
detector -this is quite understandable when it is 
realised that the upper frequency limit of the humble 
BC109 is something like 450MHz! 
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SCIENTIFIC 
PROGRAMMABLE 

CALCULATORS. 

For advanced calculators 
with programming capa- 
bilities, Commodore rep- 
resents outstanding value. 
Try them at your local 
stockist - and pick up a 
FREE copy of our 24 page 
booklet 'Choosing Your 
Calculator,' or write for one 
today. 
Commodore stockists in- 
clude Boots, Curry's, Comet, 
Woolworth's and most good 
retailers. 

The P50 is anex- 
cellent scientific 
with a versatile 

programming capa- 
bility, 24 merged key steps with 
conditional and unconditional 
branching. R.R.P. £18.95 

ene°tc v`i 

Unbeatable value 
The "Scientific" 
PR100 performs 78 
pre -programmed 
functions and has 72 programming 
steps 10 memories and 4 levels of 
parenthesis. Re- charger unit in- 
cluded.R.R.P. £3Z95 

commodore 
Commodore Business Machines (UK) Ltd. Tel: (0642) 780014 
Eaglescliffe Industrial Estate, Stockton, ClevelandTSl6 OPN 

*Available at these typical prices at most leading stores. 

THE COMMUNICATIONS RECEIVER THAT 
HAS IT ALL .. . 

The finest general- coverage synthesised 
communications receiver on the market 

£200.00 inc. VAT 
+ £2.00 p. & p. /ins. 

Also available from us with special 2m 
converter, all for just an extra £15.00 

* 

Phone for details of current stocks, 
both new and secondhand 

* 
AMATEUR RADIO EXCHANGE 

2 Northfield Road, Ealing, London, W.I3. 
Tel : 01 -579 5311 

Easy terms up to I Credit Card Sales 
3 years by Telephone 
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Closed all day 
Wednesday 

the quickest fitting 
CLIP ON 
capacitive discharge 
electronic ignition 
in KIT FORM 
® 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 unit 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 RV1I 
will require a tachometer pulse slave unit. Price £3.35 inc. VAT. post Er packing. 

Electronic Design Associates, 82 Bath Street, Walsall, WS! 30E 

Electronics Design Associates, Dept, PW11 
82 Bath Street, Walsall, WS1 3DE. Phone: (9) 614791 

Name 

Address 

7 
1 Phone your order with Access or Barclaycard 

Inc. V.A.T. and P.P. QUANTITY BEBT. 

XII KIT £14.95 

TACHS PULSE SLAVE UNIT £3.35 

Please state polarity pos. or neg earth 
Access or Barclaycard No, 

Send SAE it brochure only required. 

IIeendete chequelPD's for 

L 
Cheque No. 
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Fig. 2: Complete circuit of the f.m. stereo decoder 

The best cure is to prevent, by keeping leads short, 
taking care over soldering, and running connecting 
leads close to the chassis. If the condition persists, it 
can usually be cured by connecting a small choke 
(about 10µH) in series with the iz}put, or bridging the 
input close to the LM387 + and - inputs with 'a 
capacitor approximately 150 to 300pF. 

Magnetic Cartridge Pre -amplifiers 
In order to maintain a good performance in terms 

of noise, and partly to continue the low topographical 
profile of the "Wimborne ", a discrete approach to 
the requirement for equalisation to the RIAA stan- 

* components 

Resistors 
Of carbon film 5% 
270e 2 R403, 
27k53 2 R404, 
4710 2 R401, 
100k53 4 R402, 
1M52 2 R405, 

Capacitors 
Polystyrene 
1 n F 2 C405, 
3.3nF 2 C404, 

Polycarbonate 160V 
100nF 1 C402 
1,uF 2 C401, 

Electrolytics 63V 
22µF 2 C403, 

503 
504 
501 

406, 
505 

505 
504 

501 

503 

502, 506 

Semiconductors 
IC3 1 LM387 

Miscellaneous 
p.c.b., mic. cable 
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q 4LH i--- 'magnetic'in 

R85 
10k 

1RM0951 

IRM0791 

Magnetic 
cartridge 
(left hand) 

00V 

C401 

,pF 

R401 
47k 

+Rai l 13-30V 
o 

C402 
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+ 
IC3a 5 oTo C101 / (cf. board) 
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k 
C404 R/406-+ 

3.3nF 1' OOk 
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Magnetic *47k 1 
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oTo inpUt 
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- oTo 
(r.. board) 

via switching 

Fig. 3: The dual pre - amplifier (equaliser) circuit for 
magnetic cartridge inputs (above), and the relevant 
component list (left). The complete components list 
for all the receiver circuits will appear ih the December 

issue 

dard for magnetic cartridges was ruled out, and it 
was decided that the LM387 should again be used to 
provide this function. 

While it is true that in order to obtain a good match 
between the two amplifiers contained in the LM387 
( "selected" items are clearly to be desired), it is 
equally the case that the problem exists in the event 
of opting for the conventional approach using four 
BC109 or BC149 transistors. The improvement 
obtained in noise figure for the LM387 made it pre- 
ferable, as did its compact "image ", matching the 
"Wimborne" character overall. 
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READERS PCB SERVICES 
AND NOW WE ARE PLEASED TO ANNOUNCE OUR 

SPECIAL OFFERS SERVICE 
BELOW ARE OUR SPECIALLY SELECTED- BRANDED PRODUCTS 
OFFERED AT MUCH REDUCED PRICES TO P.W. READERS. 
ITEMS OFFERED WILL VARY MONTHLY. 

A ® -.2-- C m= 

PLEASE NOTE OUR NEW MAILING ADDRESS: - 
BOX 11, FLEET HOUSE- WELBECK STREET 
WHITWELL - Nr. WORKSOP - NOTTS 
Tel: (0909) 720695 TELEX: 547616 FLEET G 

PIN- PCBs 

WATCH BATTERIES ALWAYS AVAILABLE -ANY TYPE 49p each 

U GLCDB4. L.C.D. WATCH 
7 Function Gents L.C.D. quartz watch 
combining American electronics with a 
Stainless Steel & fully adj. strap. 
FUNCTIONS: Hrs, mins, secs, date, month, 
alternating time /date, back light. Water 
resistant. PRICE: £11.88 + 50p P & P. 

MDIA METAL DETECTOR 
induction balance metal detector with tele- 
scopic handle, course and fine adjustments, 
very audible fine tone and sensitive search 
coil make this detector as efficient as others 
costing 4 times the price. 
PRICE: £1285 + 50p P & P. 

LCCROI. L.C.D. CRONOGRAPH 
WATCH 

Up to 25 Function: 6 digit display of Hrs., 
mine, seconds, day, date, month. Measures 
nett times, Lap times, place times to 1 /100th 
second. Swiss Stainless Steel and fully 
adl. strap: Back light. American electronics. 
Will record time elapsed whilst displaying 
watch functions or date. Water resistant. 
PRICE:£20.56 + 50p P &P. 

U CLt. L.E.D. ALARM CLOCK 
Full facility alarm clock, big green display 
and 24hr. alarm with sleep /snooze timer - 
absolutely overwhelming value. PRICE: 
£9-90p + 75p P & P. 

SOLAR 1. SOLAR POWERED/ 
CHARGED WATCH 

A superbly engineered 10 function SOLAR 
watch. Will operate without batteries even 
in subdued or artificial light. Batteries fitted 
provide power at night for watch & back light, 
these being charged by the solar panel 
during the day. Functions: firs, mins, 
secs, day, date, month AM /PM Inde, Date 
Ind, Alternating Time /Date. Super stylish 
'Polished' stainless steel case & fully adj. 
strap. PRICE: £25.96 + 50p P & P. 

LLCD8. LADIES L.C.D. WATCH 
American /Swiss very practical every- 
day ladles watch. Functions: hrs, mins, 
secs, date, month, back light, alt, Time/ 
Date. In a water resistant, stainless steel 
case & Adj. strap. Size: approx, 18mm 
face x 8mm thick. PRICE: £15.99+ SOp P & P. 

SOLAR 2 SOLAR POWERED/ 
CHARGED CHRONOGRAPH OR 

ALARM 
Up to 25 function 6 digit display chronograph 
watch, functions as LCCRO1 with Solar 
facilities as SOLAR 1. Alarm version very 
slim featuring full alarm facilities. 
ALARM OR CHRONOGRAPH PRICE: 
£27.50p. + 50p P & P. 

LLED /43. SHUGAR L.E.D. 
COCKTAIL 

For the night bird: A 6 function L.E.D. watch 
housed in a pretty cocktail bracelet. Func- 
tions: Hrs, mins, secs, day, date, month. 
Gold or silver. PRICE: £13.99p. + 50p P & P. 

U. RAI. 8 Waveband AM /FM /SW 
Mains /batt RADIO 

The UNIQUE VEGA SELENA FEATURES: - 
5 short Wave Bands: 80 to 190 + 42 to 50 
+30.4 to32.5+ 24.7 to26+ 19.3 to20Mtrs. 
A /M -L /W & M /W. F.M. with A.F.C. Panel 
lighting: Full tone control: Extending rod 
aerial. Opprts., S/W & F /M: Batt /Tuning 
Indc. SOCKETS FOR: External 60 ohm 
Aerial + A/M Aerial: Tape Recorder Rec/ 
playback: Earth. The Vaga Selena WEIGHS 
9 lbs. Finished in black with silver trims and a 
real wood surround. PRICE: £32.95 + 
£1.75 P &P. 

MR /218C L.E.D. Clock Radio Alarm 
(Mains) 

FEATURES: 24 hr time and alarm. clock + 
A /M, F/M Radio. Full alarm features include 
snooze timer, radio net and off. Radio sleep 
timer. Bright green 12hr LED display withA /M, 
P/M indicator. PRICE: £21.75 + £1 R5 P & P. 

CAR 1 24hr LED CAR CLOCK 
Housed in a black crackle finish tachometer 
case, superb blue L.E.D. display. Fast & 
slow set, display brightness adjustable, 
display switches out with ign. off but main- 
tains clock count. Complete with full mount- 
ing kit and wiring instructions -Remarkable 
value. 
PRICE: £14.95 + 50p P & P. 

CRA28 L.C.D. TRAVELLING 
ALARM CLOCK 

Features: 12 hour time and alarm clock 
(12 hour display with AM /FM Indicator). 
Nitelife, 4 minute snooze timer. Large 
12-5mm display. Super elegant design. 
The alarm effective not silly. Brush finish. 
Size: 3" x 4f" x 20mm thick. 2 cheap dry 
batteries provide over 1 year's normal use. 
PRICE: £1695 + 50p P & P. 

PLEASE SUPPLY SPECIAL OFFERS /P.C.Bs AS INDICATED 
BY TICK /S IN BOX /ES. 
Issue Project Ref Price P/P 

Dec 75 

Dec 75 

Mar 76 

July 76 

Oct. 76 

Oct 76 

Oct 76 

Nov 76 

Nov 76 

Dec 76 

Jan 77 

Apr 77 

May 77 

May 77 

May 77 

June 77 

June 77 

July 77 

July 77 

Jufy 77 

Aug 77 

Aug 77 

Aug 77 

Sept 77 

Oct 77 

Oct 77 

Nov 77 

Jan 78 

Jan 78 

Mar 78 

May 78 

June 78 

June 78 

June 78 

July 78 

July 78 

July 78 

Aug 78 

Oct 78 

Oct 78 

Oct 78 

Nov 78 

Sound -To -Light Display DN0798 1.35 +15 
Disco System, Amp (2 req'd) each AM0421 4.90 +25 
CMOS Crystal Calibrator ÁM0438 1.25 +15 
Disco Preamplifier A003 0.70 +12 
Digital Car Clock (set) A011/012/013 2.95 +15 
Interwipe 
Video -Writer (set) 
Cirtest Probe 
Burglar Alarm 
Chromachase 
Oscilloscope Calibrator 
Gas /Smoke Sensor Alarm 
2 -Way Intercom 
Protected Battery Charger 
Seekit Metal Locator 
Versatile AF Generator 
Tele-Garnes 
20W IC Amplifier - 

Radio 2 Tuner 
Digital Clock Timer 
Shoot (Telegames) 
Atomic Time Receiver 
Morse Code Tutor Cards (SRBP) 
Jubilee Electronic Organ 
Audio Level Indicator 
Sine -Square Wave Generator 
Laboratory Power Supply 
Direct Conversion Receiver 
Proportional Power Controller 
Audio /Visual Logic Probe 
DX'ers Audio Filter 
Bovington Tank Game R006 

Audio Distortion Meter (set) R007/8/9/10 

DN8JM 0.80+12 
D002/3/4/6 A1007 21-44+50 

A018 0.48+12 
A019 050+12 
A021 6.50+25 
A023 1-25+12 
A028 0.65+12 
D019 1.28+12 
A027 218+12 
A031 3.50+15 
A033 2.95+15 
D029 3.50+15 
A034 2.00+15 
A035 1.68+12 
A036 3.28+12 
D035 1 55+15 
D036 2.65+15 
A037 4.75+15 
A038 19.00+75 
D039 0.98+12 
D040 2.35+15 
A039 3.50+12 
D043 1.85+15 

DN9JM 0.78+12 
R001 1.40+15 
D001 2.35+15 

3.80+20 
6.75+25 
1.55+15 
5.10+40 
1.25+15 
2.35+15 
1.25+15 
1.75+15 
8.75+25 
4.80+20 
3.30+20 

Darkroom Timer 
Avon Transmitter 
Digital Lock 
Morse Tutor 
Point Motor C.D. Supply 
2M Mosfet Converter 
Music Centre 
Gillingham SW Receiver 
Farum 

R011 

R015/16/19/20 
D002 
R014 

D005 

R024 

R027 

R025/6 

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 

RPCBS Ltd reserve the right to ammend prices and specifications without notice. 
Illustrations should be taken as a general guide only. Due to continual updating of 
goods offered, equipment on sale may differ in minor points of detail from those 

ALL ITEMS FULLY GUARANTEED 12 MONTHS. ALSO MONEY 
BACK WITHIN 7 DAYS IF NOT ENTIRELY SATISFIED. 
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Fig. 4: Copper track pattern and component 
overlay for the magnetic equaliser board. 

Both are shown full size 

Fig. 5: A view of the equaliser unit (above), 
and the f.m. amplifier circuit (right) -N.B. 

"ZD1" should read "Z132" 
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BENTLEY ACOUSTIC 
CORPORATION LTD. 
7. GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. at 121% Telephon. 6743 

042 1.20 
OB2 .40 
DOS 60 
024 65 

.60 1GT 65 
1Ä7áT 80 
1BSGT 55 
1C2 1-00 
1D5 1.00 
1á6GT 1.00 

80 
1L4áT . 

ILD5 70 
1LN6 70 
1N5GT 75 
1E5 50 
184 40 
ISO -85 

1U4 70 

2C K5 .85 
2%2 -70 
344 .55 
3B7 55 
3D6 40 
3Q4 .80 
3Q50T 70 
384 O5 
3V4 1.00 
40B6 75 
4E1E5 75 
5Cá8 .75 
5R40Y 100 
5T4 2.00 
5U4G 1.00 
5V40 1.00 
5Y3GT 65 
528 140 
5Z4G .75 
5Z4GT 1.00 
6/30L2 90 
6A8G 140 
6AC7 70 
SAGS 85 
6AG7 70 
6486 .70 
6475 .70 
6AJ8 55 
64E5 45 
6AK6 1.50 
6AK8 48 
6415 .25 
6AM6 .70 

6AM8A 70 
SANS -78 
6AQ5 75 
8AQ8 .50 
6A1í5 1.05 
64870 1.50 
OATS 60 
SAWS 62 
6ÁV6 -65 
6AWSA1.15 
6A %4 -75 
6BBG 75 
6BA6 -65 
6808 .90 
613E6 70 
8BG6G 1-00 
OHO 1.10 
6B36 -75 
6BK7A 65 
68E8 1.50 
98Q5 4$ 
6BQ7A 1-40 
6Bß7 1.00 
68R8 1-25 
OBWS 3.76 
6BW7 -65 
8B %6 40 
6BY7 -45 
BBZ6 1.50 
604 -50 
6C6 -45 
609 2.00 
6010 1-00 
6CB6A -85 
6012 -55 
OCDBG 4.00 
6CG8A -90 
SCL6 -7$ 
6CL8A -95 
8087 -70 

-75 
ß60Ü6 -75 
6D3 75 
ODE? -90 
BDTBA -85 
68W0 85 
6E5 1.00 
13F1 -80 
6F6á 70 
6E12 -70 
ßF14 -90 
ßF15 -85 
8E16 1 °00 
6E18 -60 
6F23 1.00 
6F24 -80 

6F25 1.00 
6E26 -45 
6E28 -85 
6F32 1-00 
6060 1-00 
BGHBA 80 
60E5 -75 
60K6 2.00 
6607 90 
6H60T 50 
6J50T -85 
6J6 .35 
6J7G 50 
3.1724 85 
6JU8A 90 
6E70 -50 
6E8G 50 
6K8GT 55 
6L1 3-50 
6L7 1.50 
6L12 -50 
6118 -80 
6L19 200 
6LD12 48 
6LD20 -80 
6N70T -70 
6PL12 80 
61.15 48 
6Q70 75 
6Q7GT -75 
607(M) 75 
61170 -70 
6SA7 70 
68070T1 .00 
6807 -70 
6ßH7 -70 
6837 -70 
65K7 1.00 
68K7GT -70 
68L7G 2.00 
08870 2.00 
65Q7 -70 
6U4GT 1.00 
613713 -55 
6118 .50 
MG -50 
6X4 -95 
8 %SGT 50 
6Y6G -95 
6Y7G 1.25 
7A7 1.00 
7E6 1-00 
7B7 1-00 
7D6 2.00 
7F8 2.00 
787 1-00 

787 2.00 
7V7 8.00 
724 -80 
724 80 
8D2 -30 
8D8 -52 
SEW() 90 
9117 -70 
9U8 -43 
1002 70 
10014 -60 
10D1 1-00 
10DE7 80 
10F1 1-00 
10F9 - 65 
10F18 -65 
10L14 -50 
10LD11 -75 
1OLD12 .45 
10PL12 -75 
10P13 80 
10P14 2-50 
12A6 100 
12403 -80 
12406 -50 
12AE6 80 
12AT6 45 
12AT7 -52 
124116 -50 
12A07 -62 
12AV6 80 
12A%7 -62 
12846 50 
1211E6 85 
128E7 -68 
12E1 3-00 
12JSGT 40 
I2J7GT 70 
12E5 1.50 
12K7GT 60 
12K8 -75 
12070T 60 

122807 -H 
12507 -65 
128117 50 
128J7 60 
125E7 00 
128N7GT 

2.00 
128Q7 -SO 
128Q7GT 

-50 
125E7 -75 
13D8 2-00 
14H7 75 

1487 1-00 60CD8G 
18 1-25 4.00 
19AQ5 85 602E5 -85 
191306á 60L6GT100 

1.00 S6KU 1-00 
1908 6-50 72 -70 
19H1 4-00 77 45 
191/3 -40 85A2 1-40 
20D1 -70 85A3 I-40 
20D4 2-50 9001 150 
20F2 85 10801 -40 
20L1 120 15002 1.20 
20P1 100 
20P3. 1-00 
201'4 -84 
20P5 1.50 
25A6G 1-00 
25L6G 1-00 
25Y5 -80 
25Y5G 80 
2524G -50 
2525 -75 
257.6G -SO 
281)7 2-00 
3045 -75 
3001 -80 
30015 1-00 
30017 -90 
30018 2-25 
30E5 -70 
30E12 2-25 
SOLI -39 
36L15 -75 
30117 -70 
30P4MR 98 
30P12 -74 
30P19/ 

3024 90 
30E16 -50 
30P18 -50 
30PL1 2-20 
30PL12 -62 
30PL181 30 
30PL141-50 
30PL1S 1-30 
3543 1.00 
3505 -80 
35D5 -90 
35L6GT -80 
35W4 -55 
3523 -80 
35Z40T 70 
3525GT -80 
48 1-25 
5085 95 
5005 -70 

2158G 100 
807 1-10 
956 -50 
1625 2-50 
1821 1-00 
5702 1-20 
5763 3-65 
6057 2-00 
6060 2-00 
6067 2-00 
6146 4-70 
6211 2.00 
6463 2.00 
65504 0.75 
7025 2-00 
7193 -60 
7475 1-20 
9002 55 
9006 -45 
A3042 6-00 
ACPEN3.00 
AC2PEN 

1.20 
AC2PEN/ 

DD 1-00 
ACOPEN 

AC/P4 1-6Ó 
ACTH]. 1-00 
ALSO 1-50 
ASPS -60 
ATP4 -60 
AZ1 60 
AZ31 1-00 
AZ41 -50 
B36 2-00 
B719 -50 
B729 90 
BL68 2.00 
CL33 2-00 
CVO 80 
CV6S 1.00 
CV988 -25 
CY1C 1.00 

CY31 1.00 

DOS - 
DAC32 -80 
DAF91 -35 
DAF96 1-00 
DC90 -70 
DD4 -80 
DF33 -75 
DF91 -30 
DF92 -25 
DL96 1-00 
DH63 -75 
DH76 50 
DH77 °80 
DH81 1-00 
DK32 80 
DK40 1-00 
DK91 -50 
DK92 1-00 
DL33 -70 
DK96 1.00 
DL63 70 
DL82 1.00 
DL92 65 
DL94 1.00 
DL96 1-00 
DM70 1-25 
DM71 1-75 
DW4 1-15 
DY51 8-00 
DY87/6 -52 
DY802 -50 
E80CC 4-75 
2800F 6-00 
E80F 5-50 
E81CC 2.00 
E82CC 2-00 
E83F 3-50 
888CC 1.20 
&920C 4-50 
E180005.00 
E180F 5-50 
E182CC5.50 
E18800500 
B280F12-50 
81148 -60 
EA50 -40 
EA76 1-30 
EABC80 -48 
EAC91 -55 
EAF42 1-00 
EAF801 

-50 
EB34 1-50 
EB91 -25 
EB041 1 -00 
EBC81 1-00 
EBC90 -60 

EBC91 85 
EBF80 1-00 
EBF83 -45 
EBF89 -40 
EBL21 2-00 
EC52 1-00 
8053 1 -00 
8054 1 00 
EC86 -84 
8088 - 84 
EC90 -50 
8092 1 00 
8C97 75 
8CC32 1.00 
ECC33 2.00 
130035 2.00 
8CC40 1-00 
8CC81 -52 
ECC82 -82 
80083 -08 
EC084 - 50 
ECC85 -50 
ECC86 2-00 
80088 - 72 
ECM -35 
8(X:189100 
E00804 -90 
ECt/8072-80 
8CF80 85 
ECF82 -50 
&CE86 -80 
8CH35 2-00 
ECH42 1 -00 
ECH81 -55 
1101183 1-00 
8CH84 -75 
ECL80 55 
ECL8.2 00 
ECL83 1.50 
ECL84 -90 
80185 80 
80186 -64 
EOLL800 

10.00 
EF22 100 
EF40 200 
EF41 1.00 
EF73 1 75 
EF80 -40 
EF83 1.70 
2285 -45 
EF86 -52 
2989 -55 
EF91 - 70 
EF92 -70 
EF93 -65 
EF94 62 
EF95 -45 
8297 -90 

EF98 -90 
EF183 -50 
13E184 50 
11104 895 
EH90 -75 
EK90 -70 
8132 1,00 
EL34 2.50 
EL37 3-00 
EL41 1 00 
EL81 1-00 
2183 1 00 
EL84 -48 
EL86 -60 
EL90 -75 
EL95 -95 
EL360 2.50 
21506 2-00 
EL509 2.50 
8880 1-00 
E881 1.00 
8883 1-00 
EM84 1-00 
&885 1-80 
8887 1-45 
E8M803 

2-50 
EY51 -80 
EY81 1-50 
EY83 1.50 
EY86/7 -45 
EY88 1.00 
EY91 -50 

0 1-45 
EZ35 -60 
8240 1-00 
EZ41 1-00 
8Z80 -42 
EZ81. -45 
2290 -95 
F04 1-00 
GY501 1-40 
G230 -75 
0832 1-00 
G233 4-00 
0234 2-25 
61237 4-00 
HABC80.80 
HL13C 80 
HL23 1-50 
HL23DD-88 
HL41 1-00 
HL41DD 

100 
HL42DD 

1-00 
11E309 1 - 70 
HVR2 1-00 
HVR2A100 

11Y90 -55 
KT2 -90 
KT8 3-00 
KM 1 -00 
KT41 1-00 
KT44 1.00 
KT63 -70 
KT66 850 
1íT71 1.00 
ET8I 2-00 
KT88 6-75 
L63 65 
1E119 -75 
LN152 65 
LN309 120 
1.2819 -80 
88136 200 
88137 200 
88162 2-00 
88195 8-00 
11111.4 1-00 
MHLD6 -99 
M%40 1-00 
N150 1-00 
N308 98 
N709 -48 
261 -80 
PABC80 -45 
PC86 -80 
PC88 -80 
PC92 -65 
PC95 100 
PC97 -75 
PC900 -65 
P0084 -89 
PCC85 -47 
PCC88 -01 
PCC89 -49 
PCC189 60 
PCF80 -80 
PCFO2 -45 
PCF84 70 
PCF86 57 
PCF200155 
PCF201145 
PCF801 -49 
PCF802 -80 
PCF8052-25 
PCF806 -70 
PCL82 -62 
PCL83 1-20 
PCL84 -85 
PCL86 85 
PCL805 -85 
PENIS 1-00 
PEN45 1.00 
PEN45DD 

1-00 

2E1446 1-00 
PEN453DD 

2-00 
PENDD- 

4020 100 
PFL2001 35 
PL33 1-00 
PL36 -80 
PL81 49 
PL81A -75 
PL82 -50 
PL83 -50 
PL84 -50 
PL95 1-00 
PL504/500 

1-06 
PL505 3.10 
PLS08 1.85 
PL509 3-10 
PL519 875 
PT4D 1.00 
PY3I -50 
PY33/2 -50 
PY80 -50 
PY81 -60 
PY82 -40 
PY83 80 
PY88 1.12 
PY500A 

2-05 
PY800 -60 
PY801 00 
P230 -50 
QQV03/10 

2.00 
Q895/10 

1-00 
QV04/7800 
OW/6/20 

4.70 
1110 5-00 
R19 -75 
UABC80 -45 
UAF42 70 
UBC41 -70 
UBC81 -55 
UBF80 50 
UBF89 -39 
UBL21 2 00 
UC92 -50 
UCC84 -90 
UCC85 -50 
UCF80 -80 
00821800 
00842 1-00 
UCH81 00 
UCL82 -75 
00183 1-00 
UF41 1-00 

13E42 1-00 
ÚF80 -40 
UPES -50 
UF89 -52 
101,41 -90 
0184 00 
ÚM80 1.00 
111184 2.50 
U119 1.00 
0012 45 
UY41 70 
UY42 -70 
UY85 70 
U10 1.00 
U12/14 1-15 
018 2.50 
019 4-00 
025 1-00 
U26 -90 
1183 175 
U35 1.75 
U37 2-00 
U81 -80 
0191 -50 
U251 1.00 
0801 1.00 
11403 -90 
U404 75 
0801 1-00 
04020 1-00 
VP2A -65 
VP41 -90 
VÚ111 1-00 
VÚ120 1.00 
VÚ138 1.00 
W107 1.00 
W729 1.20 
X41 1-00 
866 2.00 

Transistore 
& Diodes 
1N4744 -18 
28404 -21 
28966 -61 
2111756 58 
282147 -99 
2142297 88 
2142369 -16 
288053 -38 
2831212.90 
2E3703 -23 
2E3709 -23 

AA119 -18 
44120 -18 
AÁ129 18 
AAZ13 -21 
AC107 -18 
AC113 -80 
AC126 -14 
AC127 20 
AC128 28 
ACI32 28 
AC154 80 
40156 -30 
AC157 80 
AC165 80 
AC156 30 
AC188 -44 
AC176 84 
AC177 32 
ACTOS 35 
ACY19 35 
ACY20 85 
ACY21 35 
ACY22 -36 
ACY28 35 
AD140 -50 
AD161 -53 
AF114 -30 
AF115 -30 
AF117 -23 
AF121 35 
AF124 86 
AFI80 58 
AF186 -94 
BA115 18 
BA116 82 
BA129 14 
BA130 -12 
BA148 -20 
BA153 -18 
B0107 -14 
B0108 14 
BC109 14 
BCI13 80 
B011á -18 
BC1I6 -30 
130118 -26 
BCY10 53 
BCY12 56 
BCY33 23 
BCY34 -26 
BCY38 28 
BF158 21 

132159 -80 
119163 -23 
132173 -44 
132180 -35 
ßF181 -47 
8E185 -47 
BFY50 -26 
BFY51 28 
BFY52 28 
BY100 -21 
BY/14 81 
BY128 -18 
BY127 21 
BYZ10 -30 
BYZ11 -30 
BY212 30 
BYZ18 80 
FSY11A 28 
F8Y41A 28 
0A9 -14 
0A47 12 
0A70 -18 
0A73 -18 
0A79 11 
OA81 -11 
0A85 -11 
0490 -14 
0491 11 
0496 11 
0036 100 
0044 -12 
CC70 -14 
0071 -20 
0072 -18 
0074 28 
0075 18 
0076 -18 
0077 -82 
0078 18 
0078» 18 
0081 -80 
0081D -80 
0082 -18 
0082D -18 
0083 -88 
0084 -98 
00138 26 
00169 -50 
OC171 -40 

00C2Ó4 5Ó 
00206 1.05 

MATCHED TRANSISTOR 8E28:- 
L915 (AC113, AC154, AC157, AÁ1201 7á80p II per 
1/008 

pack. 1/01381D 
2100082 .52p. 

2/0081, 
of, 3/0083 

769- 

Special offer of EF50 valves, Boiled, but new and tested. 61 each. 

11 goods are unused, tested, and guaranteed- Despatch charges: -sop on all orders below 825 in value. Orders 
over 225 post free. Orders deepatched same day as received. Any parcel insured against damage in transit for 5p per parceleatra. Terms of bushman availableonrequeot- Many others in stock too numerous to list. Please enclose S.A.E. for reply to any queries- All prices subject to change without notice. 

(as recommended by ETI) 

Oscilloscope offer from KRAMER & CO. 
Sole U.K. Importers 

4- Oscilloscope for under £100 

SPECIFICATIONS. 
ELECTRICAL DATA - - -- 
VERTICALAXIS CO Deflection Sensitivity - 100m V /division. Bandwidth (between 3 dB points) - DC - 
5MHe. Input Anenuator - (calibrated) -9 step 0.1, 0,2. 0 5. 1. 2. 5. 10. 20. 50 /div. Input Impedance - t Meg /40 pf in shunt. Input Voltage - Max - 600V P.P. 
HORIZONTAL AXIS (X). Deflection Sensitivity - 0- 400mV, division. Bandwidth (between 3 dB points - 

He- 3SOKHr. Gain Control - Continuous when time bases in EXT position. Input Impedance - 1 Meg. 
Input Voltage - Max - 600V P.P. 
TIME BASE. Sweep Range (calibrated) - 100msec /div tots sec/ shy in 5 steps. FINE Control - Variable 
between steps - includes time -base culibretion position. Blanking - Internal - on -all ranges. 
SYNCHRONISATION. Selection - Internal. external. Synchronisation Level - Continues from positive to 
negative. 
POWER SUPPLY. Input voltage - 115/220V AC it 10% at 50 /60Hz. Power Dissipation - 18W. 
CRT DATA -_ 4ìn. - flat face, single beam. - Maximum high voltage - 1. - Fitted with 8x 10 
erasion-blue filter gnticule 
PHYSICAL DATA Dimensions - 15om (h) x 20.5cm (w) x 28cm Id). Weight - 4.3Kg (apiarist. Stand - 
2 position flat and inclined. Case - Steel. epoxy enamelled. Front Panel - Aluminium. enamelled epoxy 
printing. 

Cash with order 
£99 + VAT 

Oscilloscope OHer, Kramer & Co. 9 October Place, Holden Hill Road 
London 61W14 1E) 
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LOW PROFILE DIL SOCKETS. TIN 
PLATED. 
Prices Per 
8 Pin 
14 Pin 
16 Pin 
28 Pin 
40 Pin 

READY DRILLED BLACK ANODISED 
HEAT SINKS 

5 10 25 TO3 1 @ 48p 5 @ £1-80 
12p 45n LI.20 £2.50 T066 1 ( 40p 5 @ £1.00 
14p 70p £1.36 £3.00 T03 x 2 1 @ 70p 5 @ 23.26 
1Sp Up LI$0 £3.40 HEAT SINK COOLERS FITTING TO 5. lip £1.50 £220 £6-IS NP204 1 @ 14p 5 @ 65p 
449 £2.10 £400 £9.00 NF205 I @ 12p 5 (A 55p 

NF207 1 CEy tap 5 Cw On 
912209 1 íiì 15p 5 t: 75p 
INSULATING KITS. 5 WASHERS 

10 BUSHES 
Melinex Mica 

T03 @ 2Sp ¡Kit ra 30p /Kit 
TO66 . 25p /Kit @ 30p /Kit 
Bush shank length req: -205, -158, 125, 
-05, -025 Please state reg. 
TRANSISTOR INSULATION 
COVERS 
TO3 5 @35p 10@70p 
TO5 5 @ 15p 10 @ 259 
TO66 5 @ 35p 10 ly 70p 
POWER SOCKETS 
TO3 1 @ 14p 5@25p DIODE CRADLES 10p 45p TO66 1 @ 16p 5 C+ 75p 

Larger range of transistor pads and TO220INSULATING KITS 
insulating bushes in catalogue, All prices 5Washer5 Bushes 
Include V.A.T. Melinex 20p/Kit Mica 25p /Kit 

Post and Packaging 15p kits /pads /sockets /coolers. 45p for anodised heat sinks. 
MOULDED ELECTRONIC COMPONENTS INT. LTD., 34D QUARRY HILL ROAD 

TONBRIDGE, KENT. PHONE: 0732 365910 

STANDARD PROFILE DOUBLE 
SIDED DIL- SOCKETS. 
14 Pin 14p 65p LI.25 £3.00 
16 Pin 15p 711p £1.35 £3.25 
Mounting Pads 10 /Pack 
TO5 4 Hole 9p 
TOt84 Hole Sp 

CONVERTERS 
TO90 TO OIL - 

TO700TO DIL 
T092/98 TO TO5 
TOtS TO TO5 
TO98 T0505 

559 
53 

9p 
Sp 
9p 

58/Pack 

Np 

£2.50 
£2.30 

40P 

Np 

Full Illustrated Catalogue . Send 309 For Post 6 Packing. 

From MOULDED ELECTRONIC 
COMPONENTS INT. LTD. 
UNIT 3, BLOCK 3,V ESTRY 
ESTATE, OTFORD ROAD 
SEVENOAKS, KENT. 
PHONE 59246/7, 59133. 
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Circuit Approach 
The essential features of the pre- amplifiers needed 

for magnetic cartridge are that account should be 
taken of the fact that they operate as velocity devices, 
and that output is directly related to velocity. This 
means that a compromise has to be reached if the 
RIAA curve is to resemble a good match at maximum 
and minimum modulation levels. Eventually, this 
breaks down to a need for matching to 47kí2 im- 

32 

Fig. 6: Copper track pattern (full size) of the complete 
receiver p.c.b. The m.w. circuits will appear in the 

final part in December 

pedance and a cartridge output between 3.5 and 
5mV, which should cover the major differences in 
cartridge response and the velocity range in the 
original recordings. 

A non- inverting configuration was chosen, since 

Practical Wireless, November 1978 



I SPECIAL 
PRODUCT 
REPORT Eßß 

One of the main differences between a professional 
piece of electronic equipment and one built by the 
average amateur is the appearance of the case and 
front panel. 

Several attempts have been made to produce panel 
transfers and there must be many panels using 
rub -down lettering. Few of these, however, produce 
a professional look to a front panel and rarely match 
the appearance of a nicely produced satin finish 
aluminium panel. 

Although the necessary material has been avail- 
able to produce aluminium panels photographically, 
they have been almost impossible to obtain in small 
sizes suitable for the home constructor's protects. This 
has now changed with the introduction of the 
Photolab Kit by Mega Electronics. 

This kit contains all the equipment necessary to 
produce aluminium or plastic front panels as well as 
prototype single and double sided printed circuit 
boards. 

Both p.c.b.s and panels are produced using photo- 
graphic techniques on pre- sensitised materials avail- 
able in a wide range of convenient sizes from Mega. 
An ultra violet exposure box provides the means of 
exposing the sensitised material and the necessary 
chemicals, and plastic trays to develop and etch the 
p.c.b. material are also provided. A small electric 
drill and a selection of twist drills complete the kit. 

The production of p.c.b.s is very simple once a 
transparent positive has been produced, using the 
transparent film and rub -down pads and tracks 
provided or drawn on film with a suitably dense black 

34 

The Photolab Kit with various 
front panel arrangements for 
sonne recent Practical Wire- 

less projects 
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ink or paint. It is of course necessary to ensure that 
you produce a positive, i.e. black where you want 
copper left. The positive artwork is placed face down 
on the glass top of the u.v. box with the pre -sensitised 
copper clad p.c.b. material on top of it. Close the lid 
and time the exposure as directed in the clear 
instruction sheet then develop in the developing tray, 
rinse in water and place face down on the surface 
of the etchant in the other plastic tray. When fully 
etched the holes can be drilled for the component 
leads and the board cut to size. 

Care must be taken with the chemicals, especially 
the etchant, and it is advisable to wear an overall and 
rubber gloves when using the developing and etching 
trays. 

The quality of the boards produced by the kit is very 
good and the material seems to be very tolerant of 
variations in exposure and developing time and the 
resist appears to stand up to the etchant well. The 
laminate material is epoxy glass and both single and 
double sided types are available. The instruction sheet 
explains how to make double sided boards and 
following these a sample board was made confirming 
that the system works and that the registration of 
the two patterns was good. The resist can be left on 
the copper tracks after etching and forms an easy 
to solder fluxed coating. 

The 12V d.c. drill supplied with the kit is quite 
capable of drilling the holes in the finished p.c.b.s but 
the concentricity of the collet chuck leaves a lot to 
be desired. Mega are now supplying their own very 
simple drill holder which improves the true running 
of the drill. A novel drill stand is available to take the 
drill, and Mega are about to launch a control unit and 
power supply for the drill. 

A most interesting and exciting use of the kit is 
for the production of professional quality front panels. 
The process is very simple and involves the exposure 
to u.v. of the sensitised material through a negative 
artwork which can be easily prepared using rub -down 
letters and numbers and the film supplied. A range 
of colours is available and the material has a self - 
adhesive backing enabling the finished panel to be 
easily fixed to the main front panel. 

The transparent overlay films which are available 
from the PW Editorial offices for selected PW projects 
make ideal artworks and produce excellent front 
panels. Using these films results in a panel which has 
silver lettering on a coloured background. To produce 
a silver panel with coloured markings requires the 
production of a reversed film available from Mega. 
After exposing the panel material, or reversal film, in 
the u.v. box the special developer supplied is spread 
over the sensitised surface and then rubbed with the 
lint -free pads supplied. This removes the unwanted 
coloured surface leaving the desired patterns on the 
surface. The panel can be cut to size easily using 
scissors or a sharp craft knife, and apertures are also 
easy to cut. The finished panel should be sprayed with 
a fixer varnish to provide a scratch -proof finish. 

The kit provides a good investment for the home 
constructor allowing him to make trial p.c.b.s rapidly 
and economically and to provide his projects with 
professional quality front panels of which he can be 
proud. 

Mega Electronics Ltd., 9 Radwinter Road, 
Saffron Walden, Essex CB113HU. Tel: 0799 21918 

Dick Ganderton 

Practical Wireless, November 1978 

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 SE1 OPF. Please 
ensure that your name and address are dearly 
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 

35 



LIH 

Protoypn aids for the con trl 
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the ALL-BAND TUNER 
'Dorchester' 
State-of-the-art circuitry, long, medium, 
3 short waves and stereo v. h.f. make this 
easy-to-build project an attractive prop- 
osition for the avid short-wave listener 
and music lover. A b.f.o. is provided for 
the reception of c.w. and s.s.b. signals and 
excellent overall performance can be 
expected. To complete the tuner, a com- 
mercially made cabinet and tuning scale 
will be made available. 
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Those without Lw. facilities on their car radios will now be able to receive the new 
Radio 4 transmissions. This unit converts 200kHz (I.w.) into a narrow "slot" at the high 
end of the m.w. band. 

VITAL DOOR 1- 0 , ew., li. 

' z., ,,4A,P ' , $ . _,w,r,-teiv 
Bring your "early warning" system into the twentieth century with our CMOS-operated 
"Digital Door Chimes". Delight (or insult) callers with "Colonel Bogey" or any other 
self-programmed melody. 
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It is not very many years since the first scientific electronic 
calculators were introduced. In their speed, they rivalled 
the slide -rule, and had the advantage of positioning their 
own decimal point! In accuracy, they were equal to a set 

of mathematical tables. Thus they combined the best 
features of both, though functions were generally limited 
to log, sin, cos, tan and their inverses. Prices of such 
instruments were pretty frightening -well in excess of £50, 

which was still quite a lot of money in those days. 
Advances in the technology of design and manufacture 

of large scale integrated circuits soon meant that prices 
began to tumble, and all the while more functions appeared. 
Reciprocals, powers and roots, constants, conversions 
and statistics chased each other into the specifications, 
while memories and multiple sets of brackets added ease 

and power to calculations. Algebraic entry (this simply 
means that a problem is keyed into the calculator just as it 
would be written down on paper) became almost universal, 
though an alternative method known as Reverse Polish 
Notation still has its devotees. It was not long before a 

machine offering some thirty functions could be purchased 
for under £30. 

The advantages of a calculator with functions such as 

those listed above were fairly obvious to anyone involved 
in any branch of engineering, though probably many that 
were bought were used mainly for the four basic arithmetic 
functions -for adding up bills, checking bank statements 
and the like. But there had appeared on the scene program- 
mable calculators, some at prices around £200. Their 
advantages were not so obvious then, nor are they today 
for many people, other than those versed in computers. 
Prices have plummetted yet again, and this month we 

offer PW readers a scientific programmable calculator 
for just £26.95. 

So, what is a programmable calculator, and what can 

it do? For those who are frightened off just by the word 
"program" (which simply means a series of instructions 
to be followed), it may be reassuring to realise that all 
calculators make use of programs, even if you're just 
asking them to add one and one! Far more complicated 
programs are needed in a scientific calculator, for instance 
to produce the square root of a number, or the sine of 

an angle. These programs are worked out by the designer 

and come into operation when you press the appropriate 
button. They are preset and cannot be altered by the user. 
When we talk about a programmable calculator, we mean 

that the user has got control over the series of instructions 
that will be followed by it. 

The instruction program is entered by the user as a 

sequence of key strokes. These are remembered by the 
calculator for later operation, and can be used over and 

over again. This is a particular advantage where you want 
to repeat a calculation with several different sets of data. 

Obviously, you could key in the instructions afresh with 
each set of data; this is what you are doing when performing 
chain calculations on a conventional calculator. The 
advantage of programming over manual operation is that 
the instructions have to be entered just once, taking less 

time and reducing the likelihood of error. All that is then 
necessary is to enter each new set of data into the appro- 
priate memories, press the "RUN" key and the calculator 
will do the rest. 

A programmable calculator can be used in an even more 
powerful way, to solve problems which would be impractical 
on a manual calculator. By means of a repetitive loop, a 

particular sequence of operations can be repeated as 

many times as required at the touch of one key. It is also 
possible to program a decision (called a conditional 
branch) whereby the calculator can be told to do different 
things according to the outcome of a previous calculation. 
Many programs can of course be shortened and speeded 
up by using standard pre -programmed functions within the 
program. 

Typical applications for a programmable calculator 
include: 

Solving quadratic equations 
Complex arithmetic 
Matrices and determinants 
Vector problems 
Differential equations 
Co- ordinate geometry 
Statistical analysis 
Probability calculations 
Series 
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BurIe 
Simpre Stabilised Power Supply 

Introduction 
Just as most aspects of electronics have advanced 

mercilessly over the past five years, leaving a trail 
of prematurely redundant devices and systems in 
their wake, so the humble p.s.u. has recently received 
a jolt with the introduction of the L200 current and 
voltage regulator from SGS ATES. The L200 is sup- 
plied primarily in their versatile pentawatt package - 
although a T08 can is provided for some applications. 
The specifications are, however, the same except that 
the pentawatt package apparently has a better junc- 
tion /case thermal gradient. 

The Regulator Unit 
This device provides adjustable voltages from 2.85 

to 36 volts, and variable current from 0 to 3 amps, 
when the input /output voltage differential permits. 
The regulator includes thermal and safe area of 
operation (SOA) protection that makes it virtually 
blowout proof (the actual maximum current being 
determined by the case temperature), shown in Fig. 4. 
The L200 does away with many of the past standards 
of the electronics industry by providing a five -pin 
regulator that can replace the 723 and "pass" tran- 
sistor combination, and many of the more complicated 
discrete approaches that still manage to find their 
way into modern designs. The 7800 and LM340 series 
of regulators are still suitable for strictly fixed voltage 
applications, but the L200's versatility will certainly 
be favoured in many applications. 

The Circuit 
The applications circuit of the L200 as a variable 

current, variable voltage p.s.u. is quite straight- 
forward, and makes some more costly p.s.u. regulator 
modules look embarrassingly overweight. Precau- 
tions are taken in the construction of the unit to 
eliminate as much r.f. interference as possible. 

A mains filter is used, and since this also incor- 
porates an IEC connector, the mains input lead is 
taken care of at the same time. Such a filter may 
seem unnecessary to some constructors, but the 
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* specification of prototype 

Output voltage 2.8 to 30V continuously adjustable 

Output current -see SOA graph 

Output regulation 0.1% at 1.5A 

Output impedance 1.5x104 in SOA operation 

Output noise voltage 8014V at 1MHz (may be reduced 
by 55dB with GA1A5). Typically below measurement 
floor on a spectrum analyser sweeping d.c. to 100MHz 

average level of noise pollution on the 240V mains 
is quite sufficient to get "through the works" and 
cause trouble on sensitive r.f. equipment. These units 
attenuate everything above 400kHz by over 50dB, 
making their inclusion a useful feature in quite a 
few mains -operated units. 

Further r.f. decoupling precautions are taken close 
around the L200 itself, since despite its unassuming 
appearance, deliberate attempts to excite it into mis- 
behaviour produced a very passable 20W topband 
transmitter. All that was necessary was to misdirect 
some of the decoupling slightly -so that a simple 
positive feedback loop existed. For users with a 
requirement for a very pure output, a second filter 
may be used -the GA1A5 (5 amp) provides a further 
reduction 55dB above 500kHz and also keeps r.f. out 
of the p.s.u. itself. A 5 amp filter provides surge sup- 
pression, and the use of the p.s.u. in connection with 
r.f. transmitter work should automatically include 
the second filter at the output terminations. 

Setting Meters for F. , . 

The metering circuits are straightforward enough - 
except to mention that these employ the Ambit 
"Meter Made 930" series, where the same basic blank 
meter is used with the scale selected and fitted by 
the user to suit the application in hand. The meters 
come with details of shunt and multiplier design, and 
in this context the calculations are as follows: meter 
type 930, 200µA f.s.d. unit resistance 750 ohms. To 
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provide a 30V f.s.d., then according to Ohm's Law 
30= (200 X 10 -9 (R +750) where "R" is the value of 
multiplier required reducing to R =150k -750 ohms. 
To permit accurate trimming of the f.s.d. a 68k and 
47k are used in series with a 50k preset -the trimmer 
is then adjusted in conjunction with a known refer- 
ence meter. 

To provide a 2 amp f.s.d. for the current meter, 
(200 X 10 -6) 750=2 X R (the 200µA is insignificant in 
2 amps) R =0.075 ohms. This is not the sort of value 
that grows on trees -and so it must be made. The 
easiest way is to wind a non -inductive resistor using 
ordinary cored flex (7 X 0.2mm). 70cm of a typical 
RS type was found to be the right value -and by 
over -cutting it, then trimming back, the exact value 
can readily be found using the reference multimeter 
as before. 

Bang ! 

Note the protection diode placed across the output. 
The only way so far discovered to blow the L200 
is to connect a fully charged 1000µF (or greater) 
capacitor the wrong way across the output pins. When 
working on equipment, it is going to be quite likely 
that this can occur if the circuit is momentarily con- 
nected in reverse. Be careful about this point, regard- 
less of the protection afforded by the diode. 

Construction 
The case used is chosen from the Swift series by 

West Hyde developments. It is a costly approach, 
but since poor presentation nearly always lets down 
the home constructed equipment -it is well worth 
the expense. The rear panel makes an ideal heatsink 
for the L200, and by virtue of the construction of the 
case, it is also the best location for the transformer 
and all the mains connectors and fuse circuit com- 
ponents. The voltage setting potentiometer is a multi- 

Mains 
input 
plug 

L200 bolted 
to rear panel 

Bridge Rectifier 
(Stuck to case) 

Set f.s.d. 
(volts) 

Current meter shunt 
(See text) 

An internal view, showing the location of the major 
components 
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turn unit -again this may be substituted by a cheaper 
component with .a loss of setting resolution. The cur- 
rent limit potentiometer must be a reasonable quality 
wire -wound unit. The current carrying output and 
input wires on the L200 should be reasonably sturdy 
to provide as little resistance as possible. 

The bridge rectifier and reservoir capacitor are 
fixed to the base plate with double -sided 
adhesive tape. The prototype bears one or two scars 
of misplaced holes, but a brief experiment with the 
tape revealed that it was more than sufficient for the 
purpose and so nuts and bolts were omitted. In this 
way, holes and protrusions from the underside are 
avoided. 

The mains transformer can be a straightforward 
240V primary, and 24V (12 -0 -12 in series) secondary. 
The 930 series meters have internal 12V illumination 
which is run from the raw a.ç. side of the secondary 
(in series). 

V in 
Output 

VR2 

VR1 

IPC Mags Ltd 
1111 © 

O 

:7 

R829 a l I 
O 

, 
Mica washer 

Insulator 

tanial Rear panel 

Fig. 2: (above) Copper track layout of the L200 con- 
nection p.c.b. (shown full size) and Fig. 3: (below) 

The component layout 

Regulation 
The current is regulated according to the value of 

the current regulator potentiometer where Iout max 
0.6 
VR1 

The current limiting is of a foldback nature - 
so simply short - circuiting the output will not 
necessarily give an accurate idea of the maximum 
current available at high voltage. The same effect 
can be seen when connecting the p.s.u. to an un- 
charged capacitor, where the voltage at the output 
falls momentarily to zero, since this may instan- 
taneously cause the Vin /Vout to trip the SOA protec- 
tion circuit, effectively latching up the whole works. 

The "on" current surge of filament lamps will 
create the same effect again, so keep the d.c. input 
voltage to below the switch-off point on the SOA 
graph of around 34V. C5 is used in the circuit to 
supply a clean reference for the error amplifier -a 
ten -turn wire wound control will produce a "whir- 
ring" effect in the output voltage when spun, if this 
is not included. 

The d.c. output is terminated without direct con- 
nection to earth, permitting either positive or nega- 
tive . chassis operation. A series- connected switch is 
included at the output terminals to isolate the sup- 
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plied equipment when setting up. The chassis must 
be at mains earth for the purposes of supply filtering, 
and in a situation where the transformer is not of the preferred split /isolated bobbin type, it is neces- 
sary to provide primary /secondary breakdown fusing. 

* components 

Resistors Pole ntíomet 
sW carbon 5% VR1 
RS 3,3k12 VR2 
R2 47ki2i Ví23 
R3 6$k52' 

frapacitor 
C1 

C2 
Ca 
C4 
CS 

300 wrewou rid 2W 
50kO ten -turn variable 
47kí2 miniature preset 

3300kF 40V elßctrolyti 
1,r1F tantalum ny 
100nF mylar 
4711F mylar 
470nF rnyfar or 

1C1 1.200 (SGS¡ATES)' 
SRI 4A 50V 
D1 1Nä403 

Mains Transformer 
240V primary, 24V r.m.s. secondary; 

Ilaneous 
Case, <i/tiest Hyde "Swittcase'1, knobs Sifam` cöllett 
type, meters -930 series "Meter Made" (Ambit), S1, S2, 
on /off mains acrd on /off'output- d.p.d.t, 2A rated screw 
terminals, fuse.holder, I A mains fuse. Mains! filter- . 

Stamford Engineering or RS Comps. 

Output 
(Amps) 

3 

IAD220i 
10 20 30 40 

(Volts in -Volts out) 

Fig. 4: Graph showing L200's current /voltage link with 
safe area of operation (SOA) 

Using the Unit 
The p.s.u. can be used to provideup to 3 amps (with 

an appropriately rated transformer) according to 
the limits of Fig. 4. If you have a specific need for 
high current, low voltage work, then use a trans- 
former to give a lower d.c. unregulated voltage - 
keeping the Vin /Vout differential across the L200 
to the range below 18V where most current is avail- 
able. The maximum regulated output voltage will be 
approx. 2V less than the d.c. input voltage to the 
regulator -and in high current applications, depend- 
ing on the transformer regulation, this may be in- 
creased to 5 or 6 volts at maximum output. 

The unit may also be used for charging Ni -Cad . 
batteries, etc. Set voltage to maximum (fully charged) 
required voltage, and attach the battery, slowly bring- 
ing up to the permissable level. 
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Introduction Io 
S. A. MONEY ÚÌQ rij 

So far we have seen that flip -flops can be used as 
latches, or as shift registers for converting data be- 
tween serial and parallel formats. Flip -flops can be, 
and often are, applied to other useful activities, such 
as those of counting and frequency division. We shall 
now investigate these applications of the flip -flop. 

Frequency Dividers 
When we examined the JK type flip -flop it was 

noted that an interesting action occurred if both the 
J and K inputs were held at I. Under these conditions 
the Q output simply changes state each time a clock 
pulse is applied. If the clock input is a square wave 
with equal half cycles at the 1 and 0 levels the re- 
sultant waveforms for clock input and Q output will 
be as shown in Fig. 42. Now the output waveform has 
the same shape as the clock signal but it has exactly 
half the frequency. We have produced a nice little 
circuit which will divide frequency by two. 

You don't have to use a JK flip -flop to produce a 
divide -by -two circuit however, because a D flip -flop 
can also be connected to perform the same action. 
This is done by connecting the Q output back to the 
D input as shown in Fig. 43. Now when a clock pulse 
is applied, the Q output will take up the state pre- 
viously held by the Q output. In other words the Q 
output changes state in the same way as it did with 
the JK flip -flop. We now have another version of the 
divide -by -two circuit. 

Suppose we connect several divide -by -two stages 
in cascade as shown in Fig. 44. Here the Q output 
from each stage is used as the clock drive for the 

Input nput 

Q 
Output 

IH D 0461 

1HD0471 

Fig. 42: Divide -by -two 
stage waveforms 

Fig. 43: A D -type 
flip -flop connected as a 
divide -by -two stage 
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FF2 

FF3 

FF4 

-,- 
FF2 

2 

FF3 

+2 

(f/2) (f/4) 

FF4 

2 

(1/8) 

Fig. 44: A 4- stage binary divider 

(1/16) 

L 

HD049 

Fig. 45: Normal counter waveforms 
following stage. At the output of the first stage the 
frequency is half that of the clock input. At the 
second stage the frequency will be a quarter of the 
clock frequency and so on. For four stages we could 
produce half, quarter, one eighth and one sixteenth 
of the input frequency (Fig. 45). 

If the Q output of each stage were used for the 
clock of the next stage we should still get the fre- 
quency division but each frequency would be in phase 
with the others. This is shown in Fig. 46. 

This technique of frequency division is in fact used 
for quartz analogue watches. In this type of watch a 
tiny electric motor drives the hands and is pulsed at 
a rate of one pulse per second. For accurate time- 
keeping a quartz crystal oscillator is used to produce 
the pulses. Such an oscillator is not really practical 
at one cycle per second so the primary oscillator may 
run at a much higher rate and the frequency is 
divided down to produce one pulse a second for 
driving the hands of the watch. 

Often the crystal frequency will be 32.768kHz 
which when divided by two a total of fifteen times 
produces a frequency of one hertz. So the crystal 
oscillator will be fed through a chain of fifteen divide - 
by -two circuits to produce the required output signal. 
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Clock 

FF1 

FF2 

FF3 

FF4 J 
IHD0501 

Fig. 46: Waveforms where Q is used as clock drive 

Sometimes the crystal may operate at even higher 
frequencies, such as 2.0968MHz in which case a 21- 
stage frequency division chain might be used to 
produce the one hertz output. The same type of 
divider chain is also used for the initial frequency 
division in a digital watch or clock running from a 
crystal. 

Normally in our everyday lives we use the decimal 
system of numbers. Here each of the digits of the 
number is allocated a weight value so that we have 
units, tens, hundreds, thousands and so an. If we 
take the number 103 as an example it can be broken 
down as follows: 

(1X 100 )+(OX 10) -h(3X 1) =103 
Numbers can also be represented by using a binary 

system. Here the digits can have only the value I or 0 
and the weights allocated to each digit will be units, 
twos, fours, eights, sixteens and so on. Let us now 
see what our decimal number 103 looks like in its 
binary form. It will in fact be 1100111 which can be 
analysed as; 
(1 X64)+(1 X32) +(0X16) +(0X8) -1-(1 X4)-(1 X2), 

+(1X1) =103 
Why do we need to know about binary numbers? 

Well our logic system uses the binary states I and 0 
so it is convenient to represent numbers in binary 
form. Each of the digits has a weight which is twice 
that of the next digit. Now we can, as we have just 
seen, divide frequency or numbers of pulses by two 
quite readily, and this lends itself to the production of 
counter systems which present the answer as a binary 
number. 

Binary Counters 
Suppose we have a chain of four divide -by -two 

stages as shown in Fig. 44 and that we start off by 
having all four stages set at O. As clock pulses are 
applied at the input the four stages will go through 
the sequence of logic conditions shown in Table 9. 

From this sequence of logic states we can see that 
after each clock pulse the pattern of Is and Os stored 
in the four flip -flaps represents the binary number of 
clock pulses that have been applied. Here the state 
of flip -flop FF1 represents the units digit whilst FF2, 
FF3 and FF4 give the twos, fours and eights of the 
binary number. 

Let us see how such a counter might be used. 
Suppose we have a production line making radio sets 
and we arrange that as the sets leave the line they 
pass through a light beam falling on a photocell. Each 
time a set passes the photocell a pulse will be pro- 
duced and this can be fed as the clock input to the 
first stage of a binary counter chain. At the begin- 
ning of the day the counter can be set at zero and 
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when production stops at the end of the day a binary 
number will be stored in the flip -flops making up the 
counter. This binary number represents the total 
number of sets that have been produced during the 
day. 

If we wanted to count the number of pulses occur- 
ring in a second in some electronic circuit a similar 
approach might be used. Here an input gate is needed 
to control the application of the pulses at the clock 
input. The gate is opened for a period of exactly one 
second allowing pulses to reach the counter and be 
counted. Assuming that all of the stages of the 
counter were set at zero before the gate is opened 
then at the end of one second the gate will stop the 
incoming pulses and the counter will show the num- 
ber that occurred in the last second whilst the gate 
was open. The gate timing might also be derived from 
a counter chain driven by a crystal oscillator as 
shown in Fig. 47. 

BCD Counters 
So far we can divide frequencies and count pulses 

using the binary system and the answers might be 
displayed on a series of lamps as a pattern of 1s and 
Os forming the binary number. Unfortunately, human 
operators are used to seeing numbers in their decimal 
form and will generally be confused by patterns of 
Is and Os forming binary numbers. What we need is 
some scheme where we can use binary logic to per- 
form the counting process but where the display is 
presented in the more familiar decimal form. 

C lock 

1Hz 
Gate 
pulse 

1HD0511 

Count output ttttt4 
Binary counter 

t 
Reset 

Frequency 
divider Oscillator 

Fig. 47: A gated counter system 

Table 9 

Clock Pulse 
FF4 

Logic State 
FF3 FF2 FF1 

0 0 0 0 0 
1 0 0 0 1 

2 0 0 1 0 
3 0 0 1 1 

4 0 1 0 0 
5 0 1 0 1 

6 0 1 1 0 
7 0 1 1 1 

8 1 0 0 0 
9 1 0 0 1 

10 1 0 1 0 
11 1 0 1 1 

12 1 1 0 0 
13 1 1 0 1 

14 1 1 1 0 
15 1 1 1 1 
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Converting pure binary numbers into decimal num- 
bers is a rather complex process but it is possible to 
code our decimal numbers into a binary form so that 
they can be processed by logic. A 4 -digit binary num- 
ber can, as we have seen represent the numbers from 
0 up to 15. To avoid confusion between binary and 
decimal digits let us introduce a new term. The binary 
digit is usually called a Bit so we can now say that 
a decimal digit may be represented by a 4-bit binary 
number. If we apply this scheme to our number 103 
it will become; 

0001 0000 0011 
1 0 3 

This method of writing numbers is called Binary 
Coded Decimal (BCD) and has the advantage that it 
is relatively easy to convert to and from real decimal 
numbers whilst giving a binary form of number which 
can be handled by logic systems. 

So let us see how we might build a counter system 
using this Binary Coded Decimal numbering scheme. 
For the units digit of the decimal number we can use 
a 4 -stage binary counter. Starting off with all stages 
set at 0 the clock pulses will cause the 4 -bit binary 
pattern from the counter to step through the num- 
bers 1 to 9. On the tenth clock pulse we must arrange 
that the pattern returns to zero and a clock pulse 
must be produced to drive the tens decade of the 
counter chain. The return to zero after the ninth 
clock pulse is achieved by using a gate to detect the 
pattern for 10 and using its output to reset the four 
counter stages. This is shown in Fig. 48. 

For the tens decade a second group of four divide - 
by -two counters with a reset gate is used and this 
pattern is repeated for the hundreds, thousands and 
so on. Thus there will be a 4-bit binary pattern from 
the counter for each decade of the decimal count. 

In the reset gate only two inputs are used. Looking 
at the table of logic states in Table 9 it will be seen 
that only at the count of 10 will both the "2" and "8" 
bits of the binary number be at 1 together. The other 
two bits of the pattern do not matter since they are 
only effective for counts above ten and we are going 
to reset the counter at ten anyway. When bits "2" and 
"8" go to I the output of the NAND gate falls to 0 
and this is applied to the reset lines of all four stages 
to force them into the 0 state. Here a TTL type coun- 
ter has been assumed. If the counter requires a 1 
input to the reset line to produce the reset action the 
gate would be replaced by an AND type. 

As the counter resets at the tenth clock pulse the 
Q output will go from 0 to 1 and this transition can be 
used as the clock pulse drive for the net decade 
counter. 

Reset gate 

(2) 

Clock 

(HD052j 

-2 - 2 

Fig. 48: A decade counter 

2 

>o 

2 4 8 Counter output 
[HD0531 

Fig. 49: Principle of a decimal decoder 

Because decade counters are regularly -used devices 
it is common to find a complete decade counter with 
its reset gate built into a single package. Typical of 
these is the 7490 in TTL which provides one decade of 
a BCD -type counter chain. The 7493 contains just the 
four divide -by -two stages and can be used as a simple 
4 -bit binary counter. In CMOS similar functions are 
found in 4518 (BCD) and 4520 (binary) counters ex- 
cept that there is a pair of decade counters or binary 
counters in the single package. 

Display Decoders 
Having produced a decimal count and obtained the 

binary pattern for each decimal digit the next problem 
is that of displaying the answers. One solution is to 
use each bit output to light a lamp and read off the 
binary pattern of i s and Os from the array of lamps, 
but this is not very attractive. 
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By using a series of gates we can select out each 
of the binary combinations from 0 to 9. In Fig. 49 
we show how this is done for the first few digits. The 
basic scheme is to use a 4 -input AND gate to detect 
the pattern. Where the bit should be a 0 the input 
to the AND gate is inverted so that when the desired 
pattern occurs all of the inputs to the AND gate go to 
1 and the gate gives a 1 output. Now as the output 
from the counter stages is stepped through from 0 
to 9 each gate will produce a 1 output in turn as its 
particular count pattern occurs. 

A simple display scheme is to have a bank of ten 
lamps, numbered 0 to 9, for each decade. Now the 
answer can be read off by simply noting which lamp 
is lit in each decade to give the hundreds, tens and 
units of the result. In TTL the 7442 provide this one - 
from -ten decoding system in a single chip. The 4 -bit 
outputs from the counter are fed to the 7442 and one 
of its ten outputs will go to 0 according to the binary 
pattern at the input. 

A more convenient display system makes use of 
Nixie -type display tubes. These consist basically of a 
neon lamp which has a common anode and ten 
separate cathodes. Each cathode is formed in the 
shape of one of the numbers from 0 to 9. With a 
suitable supply to the anode, if one of the cathodes is 
taken to 0 volts a discharge will strike between it 
and the anode. The glow will be in the shape of the 
symbol formed by the cathode selected. 

Nixie 
Tubes 

Clock 

11.1 D0541 

111111111 111111111 111111111 

74141 

III III III 
74141 74141 

Units Tens 

7490 

Hundreds 

Fig. 50: A typical counter with Nixie displays 

The Nixie tube can be driven by a special logic 
decoder such as the 74141 in TTL which carries out a 
one- from -ten selection and provides the appropriate 
drive for the cathodes of a Nixie tube. The system 
for a 3- decade BCD counter system and display might 
now be as shown in Fig. 50. 

Seven -Segment Displays 
Although Nixie tubes are still used for displays a 

more popular technique today is to use a light emit- 
ting diode or liquid crystal display. In this type of dis- 
play the numbers are formed by selectively lighting 
up seven bar segments as shown in Fig. 51 and the 
resultant number shapes will be as shown in Fig. 52. 

The segments of the display are switched in much 
the same way as the cathodes of a Nixie tube but a 
rather more complex decoder is required. This con- 
sists basically of a one -of -ten decoder to select the 
numbers to be displayed and each output of this 
drives a further set of gates to select the pattern of 
segments needed to display that number. Typical de- 

Fig. 51 : Seven segment display 
layout 

Fig. 52: Seven -segment number 
patterns 
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vices of this type are the 7447 in TTL and the 4511 in 
CMOS. In some 7- segment l.e.d. displays the anodes 
are separate with a common cathode, and for these a 
7448 decoder might be used. 

Sometimes for multi -digit displays a single 7 -seg- 
ment decoder is multiplexed to feed all of the dis- 
plays. The general idea of such a scheme is shown 
in Fig. 53. The segments of all of the displays are 
fed in parallel from a 7 -wire bus driven by the 7- 
segment decoder. At the input to the decoder the 
4 -bit pattern for each decade of the counter chain is 
switched in sequence and at the same time the anode 
voltage to the appropriate display is also switched on 
so that only the selected display digit will light. The 
displays are now continuously scanned at a rate fast 
enough that persistence of vision will eliminate flicker 
as the displays flash on and off. This type of display 
scheme is often used on the large scale integrated 
circuits since it reduces the number of pins needed 
on the package in order to drive a bank of displays. 
A similar scheme can be used equally effectively with 
the Nixie tube type of display. 

Often in such devices as digital clock circuits or 
multi -stage counters in one integrated circuit the dis- 
play decoding, multiplexing and drive circuits are 
built into the chip giving only the seven cathode 
outputs and the anode outputs to the display system. 

Digital Clocks 
Having produced decade counters and displays we 

now have the basic ingredients for a digital clock. 
However, we do need one more type of counter which 
will divide by six. This can be achieved in much the 
same way as a decade count but in this case the 
reset gate is arranged to respond to the binary 
pattern for six instead of ten. So for the seconds 

M. 

Multiplex 
Switch 

Fig. 53 Principle of a multiplexed display system 
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Fig. 54: A seconds counter system 
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section of the clock the system might be as shown 
in Fig. 54. Here the seconds are counted off by 
using a 4 -bit decade counter whilst for the tens of 
seconds a 3 -bit counter is used since it will only count 
up to five and then will be reset to zero on the sixth 
count. The 8 -bit input to the tens of seconds display 
driver is permanently set at 0 to produce the correct 
display. A pulse is taken from the tens of seconds 
counter each time it resets to 0 and this pulse is used 
to clock the minutes stage of the clock. 

The overall system for a digital clock would be as 
shown in Fig. 55. In the hours stages, assuming a 
24 -hour system, both the tens of hours and hours 
must be set to zero when their combined count 
reaches 24. This is done by gating the "2" bit from 
tens of hours and the "4" bit from hours into an 
AND gate and using its output to reset both counters. 
For a 12 -hour clock system a similar scheme is used, 
but this time it is arranged to reset the hours counters 
when the total count reaches 12 instead of 24. 

Most digital clock and watch systems use special 
large scale integrated circuits to carry out the count- 
ing, decoding and display drive functions. In some 
cases these circuits may also include further counters 
for day, month and year to provide an automatic 
calendar as well as time. 

Identity Gates 
Suppose we want to build an alarm clock. How can 

the alarm be organised? Basically the scheme is to 
compare the binary pattern representing the alarm 
time code with the count pattern coming from the 
clock counter chain. When the two patterns are 
identical a flip -flop can be triggered. This flip -flop will 
then control the alarm circuit itself. The alarm code 
may be selected by a multiway switch or it may be 
entered into a bank of flip -flops in the clock system. 

To compare two binary numbers for identity we 
can use a set of EXCLUSIVE OR gates as shown in 
Fig. 56. In the EXCLUSIVE OR gate you will recall 
that if both of the inputs are at 1 or both are. at 0 the 
gate output will be O. In an identity gate one bit from 
one of the numbers to be compared is fed to one in- 
put of the gate, whilst the other input is fed by the 
corresponding bit in the second number. This is done 
for all of the bits in the numbers to be compared, one 
EXCLUSIVE OR gate being used for each bit in the 
numbers. When the two numbers are identical all of 
the outputs of the EXCLUSIVE OR gates will be at O. 

These signals can now be inverted and gated together 
in an. AND gate to produce a single output which will 
be 1 when the input numbers are identical and 0 when 
there is a mismatch. For an alarm system the output 
of the AND gate is used to set a flip -flop which then 
operates the alarm device. 
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This technique of comparing two binary or BCD 
numbers may be used in other applications where 
identity between a pair of numbers is to be detected. 

Synchronous Counters 
In the counters we have considered so far each 

stage produces the clock pulse for the following stage 
in the chain. Because of propagation delays in each 
stage the clock pulse to the next stage will be de- 
layed slightly. Suppose we have a 3 -stage binary 
counter set at 111 and apply a clock pulse. In theory 
the counter should switch to the 000 state immediately 
but in practice the sequence of logic states shown in 
Fig. 57 will occur. Here the delays have been exag- 
gerated to show the effect more clearly. The stages 
switch one after another to give a rippling action and 
for this reason this type of counter is usually referred 
to as a "ripple- through" counter. 

Problems can arise when gates are used with ripple- 
through counter chains to detect a particular count 
state. In Fig. 57 it is seen that the states 110 and 100 
appear briefly at the output of the counter and any 
gates set to respond to these patterns may be acti- 
vated. As a result a short pulse, usually referred to as 
a "glitch ", may appear at the output of these gates. 
This can cause havoc in a logic system by mis- 
triggering of other logic circuits by the glitch pulses. 
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Fig. 55: A typical digital clock counter 
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Fig. 57: The effect of propagation 
delay in a "ripple- through" counter 

To overcome the problem of glitches caused by 
ripple- through counters an alternative type of circuit 
known as a synchronous counter may be used. 

In the synchronous counter a master -slave flip -flop 
is used for each divide -by -two stage. Now the input 
clock is applied to all stages simultaneously and 
hence output logic states tend to change synchro- 
nously for all stages, thus reducing the problems of 
glitches in selector gates operating from the counter. 

Most synchronous counters come as 4 -bit units and 
may be designed for either pure binary or decade 
counters. Typical devices are the 74160 and 74162 
decade counters and the 74161 or 74163 binary 
counters in TTL. In the CMOS range the 4518 and 
4520 provide dual decade or dual 4-bit binary counters. 

Up /Down Counters 
Sometimes instead of counting upwards we may 

wish to count downwards, say from 9 down to 0. In 
a simple binary counter this is easily achieved by 
inverting the output signals from the counter stages. 
This effect is shown in Table 10 where the binary 

counts and their decimal equivalents are shown for 
both the normal and inverted outputs of the counter 
stages. 

An alternative approach is to take the clock drive 
for each stage from the Q output of the preceding 
stage instead of from its Q output. Now assuming we 
start with say the count state 000 when the clock 
pulse is applied the first stage will set to 1. This will 
in turn clock the other stages to I to end up with the 
count 111 which gives a count of 7 after the 0 count. 
On the next clock pulse the count will reduce to 6 
and so on. You can work through these states to 
check that the count decreases for each clock pulse. 

For a decade counter things are a little more com- 
plex. Now after the counter reaches 0 its next count 
is to 15 (1111). This must be detected by the reset 
gate and then the counter must be forced into the 
9 state to produce the correct count sequence. 

Fortunately Up /Down counter devices are available 
as single integrated circuits with the required control 
logic built in. Sometimes a control line determines 
whether the counter will count forwards or back- 
wards. In TTL the 74190 (decade) and 74191 (binary) 
counters use this technique. Alternatively two 
separate clock inputs may be used, with one for up 
counting and another for down counting. This is the 
case for the 74192 (decade) and 74193 (binary) types. 

Presettable Counters 
Many of the integrated circuit counter devices have 

facilities for direct parallel loading of data to force 
the counter into a desired count state. This can be 
of use where a variable time delay is required such 
as in a darkroom timer. The technique is to preset 
the counter to the desired number of seconds and 
then to count down until the zero count is detected. At 
this point the alarm or other circuit may be triggered. 
For other count times the value preset into the 
counter is altered but the reset detection gate re- 
mains set for the zero state. This count down to zero 
technique may be used for any application where a 
variable number of pulses must be counted, before 
another circuit is triggered. 

able 10 

TO BE CONTINUED 

Binary Digits 
4 44" "2" "1" 

Decimal 
Digit "8" 

Inverted Bits 
"4" "2" "1" 

Decimal 
Digit 

0 0 0 0 0 1 1 1 1 15 

0 0 0 1 1 1 1 1 0 14 

0 0 1 0 2 1 1 0 1 13 

0 0 1 1 3 1 1 0 0 12 

0 1 0 0 4 1 0 1 1 11 

0 1 0 1 5 1 0 1 0 10 

0 1 1 0 6 1 0 0 1 9 

0 1 1 1 7 1 0 0 0 8 

1 0 0 0 8 0 1 1 1 7 

1 0 0 1 9 0 1 1 0 6 

1 0 1 0 10 0 1 0 1 5 

1 0 1 1 11 O 1 0 0 4 

1 1 0 0 12 0 0 1 1 3 

1 1 0 1 13 0 0 1 0 2 

1 1 1 0 14 0 0 0 1 1 

1 1 1 1 15 0 0 0 0 0 
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[ Gadgets 
around the House 

Slot Car 
Brake Lights 
This simple, but effective, circuit adds working brake lights 
to slot racing cars. The brake lights are out when the car is 

accelerating or running at constant speed, but come on as 

the car slows down. 
The circuit is shown in Fig. 1.When the motor is drawing 

current, diode D1 is forward biased, and LED1 and LED2 are 

both off. If power is removed the motor acts as a generator 
and current flows through LEDI and LED2, R1 and R2. 

The two I.e.d.s light and stay lit until the car is almost 
stationary. Capacitor Cl stops the I.e.d.s flashing as 

the car passes over dirty track, and prevents them lighting 
on the troughs in the normally unsmoothed supply. Diode 
D2 protects capacitor C1 from reversed supply. This 
diode will short the supply, but slot racing supplies are 
protected by a current limit or cut -out. Diode D1 introduces 
a 1 volt drop to the motor, but this has not been found 
deleterious in normal home sessions. It might make a small 
difference in a serious slot car competition but could 
probably be compensated for in the motor design. The 
weight of the components might be advantageous if cor- 
rectly positioned inside the car. 

Although the circuit has been shown driven from a 

positive supply, reversal of all polarity sensitive components 
will allow operation from a negative supply. The I.e.d.s can, 
of course, be replaced by other suitable indicators. The 
unit can be built on a small piece of 0.1 in Veroboard, but 
the components could be positioned anywhere convenient 
inside the model car if space is at a premium. 

The circuit has been tried on Revell and the more power- 
ful of the Scalextric range of cars, but some experimentation 
with the value of R2 might be necessary in individual cases. 

+ve for 
forward 
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Pick -ups 

-ve for 
forward 

D1 

Fig. 1 

* components 

Resistors 
¡W 5% 
R1 4711 

R2 220Q 

Capacitor 
Cl 250oF 25V electrolytic 

Diodes 
01, 2 1N5401 

LED1, 2 Any suitable I.e.d. (T1L209) 

Porch Light Timer 

This simple timer was originally designed for the purpose 
of switching on an outside light for about five minutes by 

simply pressing a bell -push once. It was connected in 

parallel with the original light switch and does not affect its 

normal function, but, by providing a means of running the 

light for only a spécified period it has proved to be most 
convenient for getting the car out during hours of darkness. 

Präcizcal Ware+ sx Not)ernber;1978 

The five minutes of illumination given by the timer has 
proved to be adequate to cover removal of the car from the 
garage and the embarkation of the family in the driveway. 

The timer could also be used as a delayed "on" switch, 
so that, for instance, a car alarm could be made to switch on 

after five minutes delay allowing the motorist ample time to 
alight, close doors etc., and eliminating the need to drill the 
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car body for the mounting of an external key- switch. The 
circuit is convenient in that it uses the popular NE555 i.c. 
It is also adaptable in that by varying the values of two 
components the delay can be adjusted to anything from 
a few milliseconds to an hour. 

A bell -push is connected across SK1 (see Fig. 1) so that 
a press on the button supplies power to the timer circuit 
from the 9 volt supply. At this stage, capacitor Cl is dis- 
charged, making a short circuit between pin 6 of the i.c. and 
0 volts. This causes pin 3 of the i.c. to rise to the supply 
voltage, energising the relay and shorting out the push 
button. At the same time, it causes capacitor Cl to charge 
up via resistor R1 until pin 6 of the i.c. reaches two- thirds 
of the supply voltage, when the i.c. drops the output at pin 
3 back to 0 volts. This switches off the relay and in turn 
the power supply to the timer circuit. Capacitor Cl then 
discharges itself via R1 and the relay coil so that the timer 
is ready for the next cycle of operation. 

In this application, the timer is used to hold the mains 
contacts on the relay closed for the specified period, but 
it is of course a simple matter to reverse the action of the 
timer by using a relay having contacts which are normally 
closed. 

In the prototype, a 70056 relay was used, but any type 
which will operate comfortably on 9 volts is satisfactory 
provided that its resistance is not below about 1800, 
otherwise the i.c. will be damaged. With a 700x2 relay the 
current drain from the battery is only about 9mA, so a small 
capacity 9 volt battery will last for some hundreds of 
operations. A mains power supply could be used quite 
easily providing the output was well smoothed and between 
5 and 15 volts d.c., but the prototype uses a PP9 battery 
which has been in use for about a year and shows no sign 
of needing renewal. 

The circuit was constructed on a piece of printed circuit 
board as shown in Fig. 2, but 0.1in Veroboard could easily 
be used as an alternative. The circuit board and battery are 
mounted rigidly in a suitable box, with a 4 -way terminal 

* components 

Resistor 
R1 1MOkW 

Capacitor 
Cl 500E4F 15V electrolytic 

Semiconductor 
IC1 NE555 timer 

Relay 
RLA 2 -pole changeover, 18552 coil, R.S. type 348 -908 

Miscellaneous 
Bell push, PP9 battery and clips, 4 -way terminal block 
rated 2A, p.c.b. approx. 25 x 65mm, suitable case. 
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block mounted on the outside of the box for SK1 and SK2. 
If the box is made of metal and the device is to be used for 
mains switching, the box should be properly earthed and 
the relay contacts suitably insulated from the casing. 

An i.c. socket should be used so as to avoid the risk of 
damaging the NE555 by overheating. 
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STD Charge Timer 
Most telephone calls within Britain are made using sub- 
scriber trunk dialling (s.t.d.) these days, and this system 
is faster and more convenient than its predecessor. One 

problem with this system is that it can be difficult to calcu- 
late the cost of a call. 

STD calls are charged in units which have a uniform 
cost (3p at the time of writing) regardless of the distance 
over which the call is made. However, the length of time 

which constitutes one unit does vary with the distance 
of the call, and there are three main categories; 'L' or 
local area, 'A' which is for calls up to 56km, and 'B' for 
calls over 56km. The time allowed per unit also depends 

on the time of day, with three categories; peak rate, standard 
rate, and cheap rate. Detailed information on this can be 

found in the telephone directory or dialling code booklet. 
In order to calculate the cost of a call it is necessary to 

check the applicable time per unit, time the call, and then 

calculate the number of units used (parts units being 

charged as whole units). The charge timer simplifies the 
procedure slightly. Having looked up the time per unit 
for the call, a switch on the timer is set to the corresponding 
position. Then when the number has been dialed and the 
call answered, the timer is switched on, displaying digitally 
the number of units used. 

The timer is especially useful where a telephone is used 

by a number of people as it enables each person to keep 

an accurate account of their share of the phone bill. It 

can also be very useful when making calls at the higher 
charge rates. A unit can be as short as 10 seconds, and 
losing track of the time when making such a call can 
prove very expensive. Using the timer avoids this possi- 
bility. 

The Circuit 
On the face of it the circuit merely needs to consist of 

a simple C -R oscillator of some form to provide the 
clock signal, and a straightforward two digit counter 
circuit. There are a couple of complications though. 

The clock trequency is very low, being between a few 
seconds and a few minutes per cycle. In order to generate 
this kind of frequency with a C -R oscillator it is necessary 
to use high valve components in the timing network, 
and this necessitates the use of an electrolytic capacitor. 
Unfortunately, electrolytics tend to have comparatively high 

leakage resistances and do not always work well in this 
type of circuit. Another problem with many C -R oscillators 
is that the first output cycle is longer than subsequent 

cycles (this is the case with the NE555 for example). 

The second complication is that subscribers are charged 

the full rate for any part units that are used. Therefore, 
the counter must start at one rather than zero, since one 

unit is charged as soon as the phone is answered. 
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* components 

Resistors 
#W 5°o 
3300 1 R2 _ 4.70 t R4 

3900 1 R6 10ktE 1 R5 

1 kû 1 R1 18k0 1 R8 

22kfE T R3 27kSE 1 R9 

#W2% 
5ókû 1 R10 220kt 1' R13 

82ktx 1 R11 330ktZ 1 R14 

11Okû 1 R12 1.2MfE 1 R15 

Sub-min, horiz. preset 
220kû 1 R7 

Capacitors 
Ceramic plate 
1.5nF 1 

Polyester 250V 
01µF 3 

Polycarbonate 5% 
0.1µF 1 

C1 

C3, 4, 5 47nF 

CS 

Semiconductors 
Transistor 
BC109 1 Tr1 

Integrated Circuits 
-CD4026AE 1 

CD4033AE 1 

ZN1034E 1 

IC2 
IC1 
IC3 

7- segment l.e.d. displays 
FND500 2 Display 1, 2 

Switches 
1p. 12w. 
s.p.s.t. 

S1 (adjustable end -stop) 
S2 (sub -min, toggle) 

C2 

Miscellaneous 
Plastics case 150 x 80 X. 50mm (Verobox 65 -2520J or 
similar). Printed circuit board. PP3 battery and con- 
nector. Red Perspex or display filter material. IC 
sockets (2 off 16 -pin W.I.,1 off 14 -pin d.i.l.). Control knob. 

Fig. 1 shows the complete circuit diagram of the call 

charge timer. The clock signal is generated by a ZN1034E 

precision long timer i.c. consisting basically of a high 

quality C -R oscillator feeding a twelve stage binary divider 

circuit. The oscillator thus operates at over 4,000 times 

the output frequency, and the necessary low output fre- 
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quencies can be generated without using a high value 
timing capacitor. C6 is the timing capacitor. 

The eight unit times (not nine as standard 'L' and cheap 
'a' rates are both 3 mins), are produced by eight different 
timing resistors (R8 to R15) with the appropriate resistor 
being selected using Si. 

R7 enables the output times to be trimmed to the correct 
values, although there will be small descrepancies between 
ranges due to small errors in the timing resistor values. 
The ZN1034E has an integral 5 volt regulator circuit of the 
shunt type, and R6 is the load resistor for this. The ZN1034E 
is actually a monostable, but it is made to perform as an 
astable by coupling the Q output to the trigger input via 
R -C network R5-05. 

The counter circuit consists of two c.m.o.s. decade 
counters /seven segment display decoders directly driving 
two low current seven segment I.e.d. displays. No current 
limiting resistors are needed between the decoders and 
the displays due to the low output current drive capability 
of the c.m.o.s. i.c.s. The output current of about 5mA per 
segment is a good match for the specified FND500 displays. 
A 4033 device is used in the IC1 position as this has zero 
blanking, and will not drive the display until the count 
reaches ten. This eliminates unnecessary battery drain 
displaying a superfluous zero. 

When switch S2 is initially closed and power is applied 
to the circuit, Cl and R1 produce a brief positive pulse 
which resets both counters to zero. Tri is used as an in- 
verter, and is fed from the Q output of IC3 by way of current 
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limiting resistor R4. The Q output will be at logic 0 at 
first, and so Tri will be cut off. Its collector voltage will 
therefore rise to the positive supply, rail voltage. It will 
be delayed slightly by the presence of R2 and C2 in the 
collector circuit, and so the counters will rest before this 
positive pulse is applied to the input. The purpose of this 
pulse is, of course, to make the counter circuit effectively 
start from one rather than zero. 

Each time IC3 reaches the end of a timing period the 
á output will briefly go positive and switch on Tri until 
C5 discharges to a sufficient level via R5 to retrigger the 
timer. Tri is then cut off again and a positive pulse is fed 
to the counter circuit, causing it to be incremented by one. 

Construction 
The project is built into a Verobox and most of the com- 

ponents, including the two displays, are mounted on a 
printed circuit board. Fig. 2 shows both the copper side 
of the board and Fig. 3 the component layout. IC1 and 
IC2 are c.m.o.s. devices and normal handling precautions 
should be taken when dealing with these two devices. 
The completed panel is mounted on two of the threaded 
pillars on the base section of the case using long M3 
screws. Spacers are used over the mounting screws to 
raise the panel so that the displays are close to the lid 
of the case when it is fitted into position. This also provides 
a space for the battery beneath the circuit board. It is a 
good idea to fix some self adhesive foam material to the 
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4 C2 C - 1 1 F- 
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390 

R4 
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R5 
10k 

R7 
220k 

11 

IC3 
ZN1034E 

14 

C5 
100nF 

7 13 

Resistor Value Time 

R8 18k 10 Sec. 

R9 27k 15 Sec 

R10 56k 30Sec. 

R11 82k 45 Sec. 

R12 110k 1 Min. 

R13 220k 2Min. 

R14 330k 3Min. 

R15 1.2M 12Min. 

R8-R15 See Table 

S1 

C6 

T 100nF OV 
o IAD2111 
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underside of the p.c.b. to prevent the metal case of the 
battery from short circuiting any of the connections on the 
underside of the board, and to hold the battery in place. 

S1 and S2 are mounted on one side of the case, but R8 

to R15 are mounted on S1, and these should be soldered 
into place before finally mounting S1. There is not a great 
deal of space for the resistors and S1 will probably have 
to be orientated so that they are partially beneath the 
p.c.b. It is just possible that a switch having a large amount 
of contact bounce could cause the initial circuit action 

to malfunction if it was to be used in the S2 position. 
It is therefore recommended that a miniature toggle or 
slide type should be used here rather than a standard 
toggle or rotary type. 

A rectangular cut -out measuring about 42 x 19mm is 
made in the lid of the case so that it forms a window for 
the display. The edges of the display can be bevelled 
slightly using a small flat file to produce a better appear- 
ance. A piece of red tinted perspex or display filter material 
is glued in position behind the cut -out. 

© IPC Magazines Ltd. 1978 
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Adjustment 
Start with the slider of R7 set at about the middle of 

its track. Set S1 to the ten second position, turn the unit 
on and measure the actual time taken between each incre- 
ment of the display. It will almost certainly be necessary 
to adjust R7 to obtain the correct clock frequency, clock- 
wise rotation decreasing the length of each clock cycle. 

With the clock frequency reasonably accurate on the 
ten second range, S1 is switched to one of the longer 
ranges so that R7 can be adjusted more critically. When 

good accuracy is achieved on the longer ranges the unit is 
ready for use. 

It is possible that at some future date it will be necessary 
to amend some of the times provided by the unit. Assuming 
C6 is left at 100nF, the required timing resistance is equal 
to 1'841 per second. Where the calculated value does 
not coincide with a preferred value, choose the nearest 
value in the E24 series and use a close tolerance compo- 
nent to minimise the maximun possible error. Alternatively 
the required value can be made up from two resistors 
wired in series. 

Door Bell Changeover Unit 
This circuit was designed to meet the conflicting requirements of a door bell loud enough to be heard when working 
in the garden, yet not ear -shattering in normal use. The repeater bell operates only on the second operation of 
the push. 
When the ben -push is operated, RLA makes and C1 is 
charged to supply voltage. At the same time the solenoid 
of the Ding -Dong bell moves to strike the first note. When 
the bell -push is released, the solenoid returns, to strike 
the second note, RLA releases and the charge on C1 is 
applied to base of Tr1 which conducts and switches Tr2. 
Tr2 in turn operates RLB, and the trembler bell is then in 

* components 

µfi 25i/', 

Semis 
DI. 
Tri 
Tr2 

s, 
lNdtlD1 
3C183L' 

3C183L 

Relays 
RLA 2 -pole 'changeover (only e s °used), 185Q Coil,. 

RS type 348- 9ßß 
RL..B 2 -pole changenve>, 135f) cell, RS type 348- 908.'' 

Miscellaneous 
T1 12V bell transformer. Bell pus ¢ -F1 25OmA fuse. 
Suitable piece of Veroboard for mounting components. 
Case . 

circuit via the bell push if required. With values of Cl, R1 
as shown, RLB holds on for about 75 seconds. When the 
charge on C1 falls, Tr1 and Tr2 switch off, RLB releases 
and the circuit reverts to its original state. The circuit could 
be assembled on a small piece of Veroboard. 

The circuit could also be used to switch on a light for 
a deaf person's door call. 

240V 

1N4001 " 10QuF 

12V Bell 
Transformer 

IAD2141 

ur Bell 
FIT1RLA 

oh 1 

Ding -Dong' Trembler 

Bell Bell 
1 2 

RLB2 

250mA 

RLA1 

R1 

o c1 
220µ,F 47k 

Fig. 1 
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Automatic Outside Light 
This simple circuit will turn your outside light on as dark- 
ness approaches and turn it off again at dawn, unless you 
decide to switch it off earlier. 

The design is based around the ORP12 light dependent 
resistor a useful component which changes resistance 
with the amount of light falling on its active surface. This 
change in value is used to switch a BC109 transistor 
which in turn switches a 2N3053 transistor to operate a 

small relay. 
The required threshold level at which the relay switches 

is set by VR1 and the amount of hysteresis, the difference 
between the switch -on and switch -off levels, is varied by 
VR2. 

The unit is powered from the mains via a small 6V trans- 
former and a full wave rectifier system. 

The circuit can be built on a small piece of Veroboard and 
fitted inside a waterproof bulkhead fixing outside light 
fitting. The ORP12 I.d.r. should be mounted through a 
small hole drilled in the top or one side of the light fitting 
with a suitable tube to act as a shield to prevent the unit 
being switched off again by the light from the unit. 

Care must be taken in positioning the unit inside the 
housing to avoid a position where it will be affected by the 

iKM0551 

ORP12 

VR1 
4.7k 

R1 
150 

R2 
R32k 

47k VR2100k 

Tr1 
BC109 

t 

185n 

®r2 

RLA 
2 

N3053 

oC1 
T470NF 

* components 

Capacitars 
fecEroiytic 
47D0F 181f 1 ; 

It 
R3 Ssmiconductor* 

Transistors 
SC149 1 ' 

3N3053 
YR1 Diodes 
YR2 1N4001 2 

aiaaeaus' 
3 6V transformer 100mA (1), 3A fuse and holder, 
.s .t. mains switch SI. Relay 2 p.c.o. 1$511 cell. 240V 

on indicator. Outdoor fight fitting. LOR OfRP12 

heat generated by the lamp. If the housing is physically 
small then it would be better to err on the side of safety 
and mount the unit in a small plastic case away from the 
light. 

D1 

1N4001 

D2 

1N4001 

6V 

6V 

T1 

F1 51a 

Fig. 1 

Battery Indicator 
There have been many designs for battery state monitors 
and indicators published in various magazines and journals. 
These are a very useful addition to any piece of battery 

0E 

operated equipment, but most seem to suffer from one 
major disadvantage; their quiescent current consumption 
is of the order of 10mA or so and is often as great or greater 
than that consumed by the equipment in which they are 
incorporated. The current consumption of the unit 
described is a mere 8µA in its quiescent state. Fig.1 shows 
the circuit diagram of the complete indicator. 
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IAD2171 F5 to 15V 

Fig. 1 

Fig. 2 

* components 

en4conduetor: ' 

Lt:ßt TI1.209: 
Tr1 i3G11i$ 
Tz2 13C1t18 
Tr3 C1i18 

Transistors Tr1 and Tr2 form a Schmitt trigger. R1, VR1, 
and R2 are connected across the supply rails and form a 
potential divider. This provides the reference potential for 
the base of Tr1 and determines when it changes state. 
With the values shown the switching point of the Schmitt 
can be varied between about 5V and 15V. 

The output of the Schmitt, which is normally high and 
goes low when the battery voltage falls below a preset level, 
is fed to the input of a CMOS inverter (actually a NAND 
gate with its inputs connected together). The output of 
this is connected to the control input of an oscillator con- 
structed from two of the remaining gates in a CD4011 
package. The output of the oscillator is connected to the 
base of Tr3 which turns the I.e.d. on and off at a rate of 
about 2.5Hz as a visual indication that the battery voltage 
is low. The time -averaged current consumption of the 
indicator is approximately 5mA when in this state. This can 
be reduced further, with a corresponding decrease in I.e.d. 
brightness, by increasing the value of R8. 

The inputs of the remaining gate in the CD4011 should be 
connected to either supply rail in this version. In the 
original version, the remaining gate was used in conjunc- 
tion with a 1kHz signal to turn the I.e.d. on and off rapidly 
to indicate that the equipment was switched on. This is 
shown in Fig. 2. 

The time averaged current for the battery low indication 
in this case is reduced to about 2.5mA. 

The unit can be built on a simple p.c.b. as shown in 
Figs. 3 and 4. It is recommended that you use a socket for 
the i.c. and observe the usual precautions when handling 
c.m.o.s. devices. 

VR1 

fag ® 
© iac 
Magazines 
Ltd. 1978 
AD225 

Fig. 3 

"qty, 
1AD2261 

Fig. 4 
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Brian DANCE M.Sc 

RCA CA3189E FM DEVICE 

Many of our readers will be familiar with an f.m. 
device used as a 10.7MHz amplifier /limiter and de- 
modulator which is marketed as the type number 
3089 and as the TDA1200. Quite a number of designs 
using this device have appeared in our pages, since it 
offers a wide range of facilities on a single chip. 
Although first introduced by RCA in 1971 as their 
CA3089E, the 3089 has since become an "industry 
standard" type which is available from many manu- 
facturers; indeed, it is probably the most widely used 
of all f.m. i.f. devices. 

The CA3189E 
The new RCA type CA3189E has been developed 

as an improvement on the 3089 type device. RCA have 
had prolonged discussions with many manufacturers 
of high quality f.m. receivers who use the 3089 before 
designing the new CA3189E to meet the manufac- 
turer's requirements as closely as possible. The 
CA3189E was conceived and designed by RCA at 
Sunbury -on- Thames, England, but the wafer and 
device fabrication is carried out in the USA. 

The CA3189E is encapsulated in a 16 pin dual-in- 
line package. The connections are similar to those 
used in the 3089 device except for pin 16 (which is 
not used in the 3089), but both the internal and 
external circuits differ from those of the 3089. 

The internal circuit of the CA3189E is quite com- 
plex and provides the following functions: (i) a high 
gain i.f. amplifier (ii) a quadrature demodulator cir- 
cuit (iii) an a.f.c. output (iv) an a.g.c. output with an 
adjustable threshold (v) an output to drive a signal 
strength meter (vi) a noise muting circuit to reduce 
inter -station noise (vii) a deviation muting circuit to 
mute the audio signal as the receiver is tuned 
through a sideband. 

] a.g.c. Threshold 

] a.g.c.Output 

] Ground 

] Signal Strength Meter 

] Mute Output 

] Positive Supply 

] Stabilised Reference Voltage 

] Quadrature Coil 

IAD200) 
1 

2 

3 

4 

5 

6 

U16 
15 

14 

CA 13 

3189E 
12 

11 

7 10 

8 9 

Pin -out details of the CA3189E 

Typical Circuit 
A typical circuit for the use of the CA3189E which 

provides a very high performance is shown in Fig. 1. 
The 10.7MHz input signal from the output of an f.m. 
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tuner is fed to the base of the BF594 transistor ampli- 
fier stage and then to a pair of Toko type CSFE 
ceramic filters connected in cascade. A similar transis- 
tor amplifier stage follows and the output from this 
second stage is fed into a further pair of cascaded 
CSFE filters. 

The circuit shown provides a signal -to -noise ratio 
of 40dB for an input of only 3µV. A somewhat simpler 
circuit can be made by employing only one transistor 
stage and one pair of CSFE filters. In this case the 
input signal is fed through Cl to the base of Tr2 and 
the Trl circuit is omitted. However, the signal -to -noise 
ratio with a single transistor input stage is about 20dB 
for a 3µV input signal, so it is wise to use two transis- 
tors if you wish to receive any weak signals. 

The signal from the two transistor pre- amplifier is 
fed into pin 1 of the CA3189E, this being the input of 
a high gain amplifier /limiter. The bandwidth of this 
internal amplifier has been limited to 15MHz (as 
opposed to the 25MHz typical bandwidth of the 3089 
device), since this not only improves circuit stability 
and renders the printed circuit board layout less criti- 
cal, but also improves the noise performance of the 
circuit. Two signals outside the receiver pass band 
can interact to form noise in the band, but this is 
reduced by restricting the bandwidth. 

The Demodulator 
Two coils are required in the demodulator circuit. 

A 22µH coil is connected between pins 8 and 9, the 
Toko coil type 144LZ 220K having been found very 
suitable for the purpose. A tuned circuit resonant at 
10.7MHz must be connected between pins 9 and 10, 
but the miniature Toko type KACS K586 11M is ideal 
for this purpose; it was designed for a similar func- 
tion with the 3089 type device. 

The typical third harmonic distortion with the cir- 
cuit of Fig. 1 is about 0.3 %. It is possible to reduce 
it to less than 0.1% by the use of a double tuned cir- 
cuit between pins 9 and 10 instead of the single tuned 
circuit so as to obtain better phase linearity over a 
wider bandwidth. Although Toko offer suitable com- 
ponents to make a double tuned circuit, the alignment 
requires an oscilloscope and the writer would advise 
readers to use the single tuned circuit unless they 
have the necessary equipment and experience. 

Noise 
Great efforts have been made in the design of the 

CA3189E to reduce the noise level at the audio out- 
put. We have already mentioned how the noise has 
been reduced by restricting the i.f. amplifier /limiter 
bandwidth, but further improvements have been 
made by using a Zener diode in the regulator section 
of the device which produces very low noise. Unlike 

55 



10.7 c1 
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ice 
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Fig. 1 : A high performance CA3189E circuit 
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To ko 
144LZ 220k 

-(0006`+ 
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C6 

10nF 

3 

C7 

T10nF 

the 3089, the, 'CA3189E requires an external audio 
load resistor (R15 in Fig. 7) so that pin 10 can be 
decoupled by C9; this produces a small improvement 
in the noise level. 

Muting 
A noise muting circuit is required for silencing the 

receiver when tuning between stations. A noise 
muting circuit in the CA3189E detects the absence 
of a signal or sufficient holes in the limited carrier 
wave and produces a voltage change at pin 12; a por- 
tion of this voltage is tapped off by VR2 and is fed 
to pin 5 where it is used to reduce the audio output 
to zero. 

This noise muting circuit alone is sufficient to pro- 
duce excellent inter -station muting, but unfortunately 
it is not very satisfactory for providing the muting 
required when tuning through sidebands rapidly. The 
sudden voltage changes at the audio output produce 
a "thump" in the loudspeaker when passing through 
the station frequency. The deviation muting circuit 
incorporated into the CA3189E reduces the maximum 
voltage shift at pin 6 when the circuit switches to or 
from the muted state and provides a considerable 
improvement over the 3089 type of device which has 
only noise muting. When R14 has the value shown in 
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R16 R17 
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47k 10k 
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Thresh- C15 

R20 

6 

R19 

7k 

R15 
12k 

Audio 

C16 C17 

T2nF T9nF 
1 o 

OV 
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Fig. 1 the circuit will stay in its muted state until 
the tuning comes within ±40kHz of the correct tuning 
point for the station; this resistor controls the sensi- 
tivity of the deviation muting circuit by determining 
the deviation at which muting ceases. 

A.G.C. 
There was considerable disagreement as to the 

optimum threshold level at which the automatic gain 
control circuit should start to become effective. This 
threshold level had been set at about 10mV r.m.s. 
input to pin 1 in the 3089 device, but to meet the 
requirements of the various circuit designers RCA 
decided to provide a variable a.g.c. threshold level 
in the new CA3189E. They use pin 16 for this pur- 
pose, the only pin which is not used in the 3089 
device. 

As shown in Fig. 1, the control voltage tapped off 
by VR1 is fed to pin 16, so VR1 controls the a.g.c. 
threshold level. When the control voltage is obtained 
from pin 13, as shown, the threshold of a.g.c. action 
can be varied from a signal level of 200pV up to as 
much as 200mV at pin 1. The a.g.c. characteristic 
shown in Fig. 2 has a very sharp "knee" and is there- 
fore very satisfactory. 
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SPECIAL OFFER TO P.W. READERS 
ALARM CHRONOGRAPH WITH DUAL TIME ZONE FACILITY 
In a superb STAINLESS STEEL case with MINERAL GLASS face. 
THIS MUST BE THE ONE YOU HAVE BEEN WAITING FOR! 
If you could write the specification for your own ideal 
watch you would probably want everything this one has. 
As for styling, without a close inspection nobody is 
going to to able to tell the difference between this 
watch and that world famous lames Bond classic 
selling for £145. However, this one goes one better and 
has 1 /loo second measurement of net, lap and Ist & 2nd 
place times, with dual time facility. 

Constant LCD display of hours and minutes, plus 
optional seconds or date display, plus day of the 
week and am /pm indication. 
Perpetual calendar; day, date, month and year. 
24 hour alarm with on /off indication. 
1 /1oo second chronograph measuring net, lap and first 
and second place times. 
Dual time zone facility. Night light. 
Fully adjustable stainless steel bracelet. 
STAINLESS STEEL CASE, MINERAL GLASS. 

It is fully guaranteed for 12 months with first -class service back -up. 
The watch is not to be confused with cheaper models with chrome plated cases and plastic lens. 
Manufactured by National Electronics. it runs a close second to Casio, Citizen and Seiko for quality and 
reliability, with undeniable value for money. 
The first very limited quota will be available in mid -September with another small consignment in October, 
so order now to avoid disappointment. We will quote you a delivery dace by return of post. 

SEIKO -20% OFF! 
Most quartz analogue & digital models, to order 

CITIZEN -LARGE REDUCTIONS 
On most quartz analogue & digital models 

SOLAR POWERED WATCHES -So 
called 
Misrepresentation? We WON'T sell them. 

LED WATCHES - 
We DON'T sell them. Send us a S.A.E. and we will 
tell you why not. 

FAIRCHILD TIMEBAND 
C6110 Mains Digital Alarm Clock 

¡ Large LED display. 
24 hour alarm, 

1 pleasant tone. 
9 minute snooze. 
Mains fail indicate. 

j Black or£Iii 
95 

FROM CASIO -OF COURSE 
aCQ -81 CALCULATING 

ALARM CLOCK PLUS 
2 ALARM /TIMERS 
Two AA batteries last 
for 10,000 hrs (I year) 
LCD 6 digit clock, 
large angled display. 
24 hr Alarm, also two 
24 hr Alarm /Timers with 
countdown (one self - 
clearing, one repeats). 
Full Memory. Constants %,V,IIX2 x 5". 
RRP £22.95 
£I7.95 
AQ -1000. Calculating Alarm Clock plus 3 -way Stop- 
watch (£2695) £21.95 

CASIO TRAVEL /BEDSIDE ALARM 
CLOCK 
Details and prices available soon. 
FX -8000. 41 Sc. func. 1 /100 sec Stopwatch 2 x 5 
Alarm /Timers (£35.95) £29.95 
MINI CARD CALCULATORS.} x 3} x 2 *ins. 
LC -78. Full Memory, %, V, K E16.95 
FX-48. Full scientific with S.D. E1995 
ST -24 Card Time. 24 hr Stopwatch (or clock) 
2 Alarm /Timers. Cale as LC -78 119.95 
ALL CASIO Scientifics. ST -I Stopwatch £2495 
SAVE LUs WITH THE MONITEL 
Telephone call charge calculator and clock. UK model 
£28.95.International £38.50. State colour. 
WATCH BATTERIES 6Sp each D.I.Y. KIT 35p 
(with battery order). 

OTHER LOW COST NATIONAL 
WATCHES (or similar high quality) 
From reputable manufacturers. with full service 
backup. All with backlight, automatic calendar adjust- 
ment, and stainless steel bracelets that will easily 
adjust to fit almost any wrist size. Reliable electronics. 
Compare our prices for the same watches adver- 
tised elsewhere! 
PH -01. 4 DIGIT 
5 + 2 functions. Hrs, 
mins, secs. Date & Month 
Optional alt. Time /Date. 
(others £12.38) 
Our price 
£9.95 
PH -G2 
With Stopwatch 
£I4.95 

PH- CHRONO (Left) 
Chronograph 
6 digits. 
Net, lap and 
Ist & 2nd 
place times 
to 1 /100 
(Others 
£21.06, 
Ingersoll 
£2995) 
LI8.95 

PH. ALARM (Above, right) Same timekeeping 
& calendar functions and superb styling of Alarm/ 
Chrono above but without the Stopwatch and 
Dual Time facility. £29.95 
PH- ANALOGUE 
Stepping motor, sweep second 
Round metal case, S/S bracelet. 

hand, Day, Date. 
£24.95 

LADIES LCD WATCHES 
5 + 2 functions, light 
Gold or Silver finish: - 
All metal £11.95 
Dress Watches 
Matching bracelet £1495 
Cocktail Watches 
Integral bracelets. 
As illustrated, also 
square & rectangular £I8.95 (Others £27 plus) 
CASIO LADIES LCD WATCHES 
All stainless steel, 7 + 2 functions, Night light. 

27CL -15B 
Left, Round 
(£35.95) 
£29.95 

27CL -17B 
Stopwatch 
(£49.95) 
£39.95 

Send 25p for our illustrated catalogue. Accurist, Casio, Citizen, Seiko etc. 
Prices include VAT P. & P. Send cheque, P.O. or phone your credit card No. to: 

TFMP / Dept. PW, "Talk of the Town', 
19/21 Fitzroy Street, 
Cambridge CBI I EH. Tel: 0223 312866 

CASIO QUALITY 
All CASIO watches have a calendar display, night 
illumination, mineral glass and stainless steel cases 
water resistant to IOOft (except sports watches -66ft) 

SPORTS WATCHES 
F -100 
Left. 9.45mm 
(f2995) 
£24.95 

52QS -14B 
Right 8 mm 
(£44.95) 
£34.95 

Up to 25 functions. Net lap and first and second 
place times to I /100th sec. F -100. Resin case, strap. 
52QS -14B. SIS encased version and bracelet. 

4 DIGIT WATCHES (except World Time) 
Hours, minutes, ten seconds, seconds (by flash), 
am /pm. Day, date, month. Stopwatch. Dual time, 
except 31QR -208 

31 AR -20B 
Left. 4 digit 
(£31.95) 
£26.95 

5I AR -19B 
6 digit 
(£35.95) 
£29.95 

6 DIGIT WATCHES (except Sports & Alarm) 
Hours, minutes, seconds, day. OR Hours, minutes, 
dace, day, ten seconds, seconds (by flash). Day, date, 
month, year. Selectable 12 hour (with am /pm), or 
24 hour clock. 

54ÁS -16B 
Left, 6 digit 
(£4495) 
£34.95 

54ÁS -15B 
6 digit 
(£4995) 
£39.95 

CHRONOGRAPH 
6 digits, as above, with stopwatch measuring net, 
lap and Ist & 2nd place times from 1 /IOOsec to 6 hrs. 
Dual time facility. 

45CS -22B 
Chronograph 
Left. 6 digit 
(£64.95) 
£49.95 

29CS -1 I B 
World Time 
(£74.95) 
£59.95 

WORLD TIME WATCH 
The time in ten capitals plus one optional time. 
Instant summer time correction. Hrs, mins, IO secs, 
secs (by flash). Perpetual calendar, day, dace, month. 
Running digital seconds. 

ALARM WATCHES 
25 CR -16B 
Round 
(£6495) 
£49.95 

25CS -16B 
Square 
(£7495) 
£59.95 
Hours, minutes, seconds (or hrs, mins, date), day, 
am /pm. Day, date, month & year. 24hr alarm, on /off 
indicator. 

ULTRA SLIM DRESS WATCHES 
53CS -186 
Left. 4 digit 
(£69.95) 
£54.95 

49CS -25B 
6 digit 
(£79.95) 
£64.95 

Not illustrated: 53CS -198. 4 digit, barrel shaped, 
£54.95. 49CS -24B, 6 digit (£7495) £5995. 
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SPECIAL SUBSCRIPTION OFFER 
A Year's Subscription to 

Copies are sent direct to your home at this amazing price reduction every month 
if you order three or more gift subscriptions from any of the magazines shown below. 

Magazine subscriptions make ideal gifts. They are so easy to arrange - with no shopping and no packing - and 

they form a year -long reminder to friends and relatives at home and overseas. Choose a magazine suiting the 

interests of your recipient from the list of titles below, and if you order three or more gift subscriptions to one 

or more of these magazines you can claim your own annual subscription to Practical Wireless 
for as little as £2 - an unbeatable price for ensuring that copies are delivered direct to your home every month. 

Even cheaper than waiting your turn at the newsagents'. 
And for every gift subscription you order, you can instruct us to send a greetings card announcing your gift. So 

this year you save on Christmas cards too ! Get your order in NOW. 

Please send your order in r° 
to us in good time before Use this panel to order your own normal rate subscription to 

the Christmas rush. (Practical Wireless) or to claim your special offer rate. 

MY NAME AND ADDRESS (please print all names and addresses) 

1 

Practical 
Electronics 
to addresses 
in: 
U.K. £10.60 
Other countries 
£10.60 

2 
Practical 
Wireless 
to addresses 
in: 
U.K. £10.60 
Other countries 
£10.60 

3 
Everyday 
Electronics 
to addresses 
in: 
U.K. £8.50 
Other countries 
£9.50 

USPOPER 4 
Practical 
Householder 
to addresses 
in: 
U.K. £8.50 
Other countries 
£9.50 

5 

Television 
to addresses 
in: 
U.K. £9.50 
Other countries 
£10.50 

6 
Practical 
Hi -fi 
to addresses 
in : 

U.K. £9.50 
Other countries 
£10.50 

7 
Practical 
Woodworking 
to addresses 
in: 
U.K. £9.50 
Other countries 
£10.50 

8 
Practical 
Motorist 
to addresses 
in: 
U.K. £9.50 
Other countries 
£10.50 

9 
Practical 
Boat Owner 
to addresses 
in: 
U.K. £10.00 
Other countries 
£10.00 

NAME 

ADDRESS 

Enter full rate here if less than three other subscriptions are 

being ordered. 
If you are ordering 3 or more other subscriptions enter only £2 here 

SEND MAGAZINE NO. 

NAME 

ADDRESS 

TO: 

please send a greetings card announcing this gift. 

SEND MAGAZINE NO. I I TO: 

NAME 

ADDRESS 

please send a greetings card announcing this gift. 

SEND MAGAZINE NO. I TO: 

NAME 

ADDRESS 

please send a greetings card announcing this gift. 

All subscription orders must be accompanied by payment. 
Cheques should be made payable to I PC Magazines 
Limited and sent with this completed order form to Room SIGNED 

2613 King's Reach Tower, Stamford Street, London SE1 9LS. L 
58 

I enclose full payment. TOTAL 
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3- 

2- 

1- 
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Fig. 2: The a.g.c. characteristic of the CA3189E 

S Meter 
The voltage at pin 13 increases in a way which 

approximates closely to the logarithm of the input 
signal to pin 1. Thus a voltmeter may be connected 
from pin 13 to ground to provide an indication of a 
very wide range of signal levels. The S meter charac- 
teristic is shown in Fig. 3. 

The S meter may have a full scale deflection of 150 

to 200µA, in which case R20 of Fig. 1 may have a 
value of about 33k, since a voltage in the region of 
5 to 7V will then produce a full scale deflection. How- 
ever, any High impedance voltmeter or a voltmeter 
made from the resistor R20 in series with a suitable 
microammeter may be employed. 

A centre reading voltmeter connected between pins 
7 and 10 can be used as a tuning indicator. When the 
circuit is correctly aligned, the meter will swing 
through zero when passing through the correct tuning 
point. 

50- 

4.0- 

30- 
Voltage 
at Pin13 

2.0- 

1.0 

101uV 

IAD199) 

100iuV 1mV idmV 100mV 

Input Voltage (r.m,s. at Pin 1) 

Fig. 3: The S meter characteristic of the CA3189E 

De- emphasis 
The capacitor C17 in conjunction with the load 

resistor R15 provides the de- emphasis time constant 
of about 50µs which is required for the correct fre- 
quency response in Europe. This capacitor must be 
removed if the output is fed to a stereo decoder, 
since two separate de- emphasis capacitors will then 
be required at the outputs of the decoder. 
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The audio output amplitude from pin 6 increases 
in a fairly linear fashion with the value of the load 
resistor R15, but the signal will be distorted to a 
greater extent if the value of R3 is too high. An ex- 
cessively low value of R15 will result in a noisy out- 
put. A change in the value of R15 will also necessitate 
a change in the value of C17 in a monaural system, 
since the product of the values of these components 
must provide the required time constant for de- 
emphasis. 

When R1S has a value of 12k, the audio output level 
is about 1V r.m.s. (or about 3V peak -to- peak). The 
signal -to -noise ratio is typically about 75dB for input 
voltages exceeding lmV at pin 1, whilst a.m. rejection 
exceeds 60dB for similar inputs. 

In order to preserve stability, all decoupling capaci- 
tors except C7 should be grounded at pin 14. Only C7 
should be grounded at pin 4. 

Conclusion 
The wide range of facilities and the high perform- 

ance offered by the 3089 type device have resulted in 
it being adopted for many high quality receivers. The 
CA3189E offers all of the facilities provided by the 
3089 together with an improved performance. One 
may therefore expect that it will be widely used in 
high quality f.m. receivers during the next few years. 
The use of complex i.c.s together with ceramic filters 
has greatly simplified the task of the f.m. receiver 
constructor. 

KINDLY NOTE! 

Point motor supply August 1978 
The circuit shown in Fig. 4 for operating more 
than one point motor shows a single pole rotary 
switch in the common return Iine. This could 
prove troublesome due to parallel paths through 
the other solenoid coils. To eliminate this a two 
pole rotary switch should be used vith one pole 
switching the left hand coil supply line after 
Sl and the other pole switching the right hand 
coil supply after S2. All the commons from the 
motors should be taken straight hack to the 
c.d. unit. 

Simple High Resistance Voltmeter, September 
1978 
Pages 52. col 2, the reference to '`10,t.Á flowing 
through point X" should read - 100 ;LA flowing 

".On the circuit diagram (p. 53) R8 is shown 
short- circuited -this link should be removed. 

PW "Avon" Part 3, September 1978 
In Fig. 1 of the power supply, the emitter and 
collector of Tr2 are shown reversed. The input 
connection to the regulator is from the base of 
Tr2 and the output is the connection taken to 
the collector. The connection to the OV rail is 
the common. 
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The manufacture and testing of radio frequency 
inductors often poses problems for radio construc- 
tors. It is not easy to obtain a specified inductance 
value and, even if an inductance bridge is available, 
it is usually a matter of "trial and error" before satis- 
factory results can be obtained. Furthermore, since 
most r.f. inductors are usually associated with reso- 
nant circuits, a simple form of `Q' meter is a more 
convenient instrument for use in the construction of 
coils. 

A `Q' meter provides a variable radio frequency 
signal source together with a calibrated capacitor and 
an r.f. voltmeter. It may thus be used to determine 
the resonant frequency and `Q' factor of .a capacitor/ 
inductor combination, to establish the tuning range 
of a variable resonant circuit, and even to measure 
unknown capacitance or inductance. The instrument 
described forms a most useful addition to the range 
of test equipment in any radio constructor's work- 
shop and will certainly help to alleviate the frustra- 
tion which is often associated with "trial and error" 
coil winding. The r.f. output of the `Q' meter, in the 
frequency range 1MHz to 30MHz, is available so that 
the instrument may also be used as a signal genera- 
tor. 

A series resonant circuit is shown in Fig. 1. This 
consists of a coil connected in series with a capacitor. 
The coil possesses both inductance, L, and a series 
loss resistance, R. If the circuit is supplied with a low 
voltage at the frequency of resonance, magnified vol- 
tages are developed across both the capacitor and 
the inductor. The amount of voltage magnification 
depends on the `Q' or "magnification factor" of the 
circuit. The greater the `Q' factor of the circuit, the 
larger will be the voltage magnification. The `Q' 
factor of the series resonant circuit is defined as the 
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ratio of capacitor (or inductor) voltage to the applied 
voltage. In most resonant circuits the capacitor can 
be considered to be "loss free" and the loss can then 
be entirely attributed to the d.c. resistance of the 
coil together with a resistance due to losses at r.f. The 
bandwidth and selectivity of a tuned circuit are depen- 
dent on the `Q' factor and, in order to obtain a high 
`Q' factor, the loss resistance of the circuit must be 
very small. The higher the `Q' factor the narrower 
the bandwidth will be and the greater the selectivity 
achieved. 

* specification 

"Q' ranges: ©to:`PA end 0 f 10ü 

Frequency range t MHz te 30 MHz in. the follow- 
ing six overlapping: bands; 
A 950 kHz <:;to -1.6 MHz 
B t 5 MHz to. ....0.6MHz.:.: 

C:<:2.5 MHz to 
D 4'5 MHz to "' $;- 'MHz 

8.0 MHz to :17.0 M H 
F 15-0 MHz 1o,32.0-MHz 

vernal cap l r: variabiefrom 20pF to 365pß" 

output: " 500 mV r m s typical over the 
.-above frequency range meas.- 
Bred, in:an'open circuit 

Resonant Frequency (using 
either internal or external cap- 
acitors), 'Q' factor, Induct- 
ance, Capacitance and Quartz 
Crystals (see text). 

. 
1Mioisturme: 
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r.f. 
source 

Capacitor voltage 
=250mV 

IRM0891 

Applied voltage 
=10mV 

IRM0901 

Very low 
source 
impedance 

Variable 
frequency 
signal 
generator 

r 

Rs 
S1 

Calibrated 
variable 
capacitor 

Fig. 1: This example illustrates a resonant circuit Fig. 2: -Basic arrangement of a `Q' measuring device 
with a `Q' factor of 25 

Fig. 2 shows the basic arrangement of a simple 
'Q' measuring device. This consists of an r.f. signal 
and a high impedance r.f. voltmeter connected to 
the resonant circuit. The variable r.f. signal source 
must have an output impedance which is very low 
compared with the series loss resistance of the coil. 
The exact resonant frequency of the tuned circuit is 
first determined for a specified capacitor value by 
varying the signal generator frequency and noting 
the point at which the voltage in position 2 rises to 
a maximum. S1 is then switched to position 1 and the 
r.f. voltmeter then reads the voltage applied to the 
resonant circuit. In position 2 the voltmeter measures 
the magnified voltage developed across the capacitor 
and thus the ratio of the voltages in the two positions 
of S1 gives the 'Q' factor of the curcuit. 

r.f. oscillator 

(1MHz- 30MHz) 

Buffer 
High to low 
impedance 
converter 

Circuit Description (Fig. 4) 
Trl operates in the common base configuration and 

forms a wide range r.f. oscillator, the frequency of 
which is varied by VC1. The oscillator operates in six 
switched ranges with a different inductor, selected 
by Slb, for each range. In order that adequate output 
with low harmonic content is obtained over the entire 
frequency range, Sla selects capacitors to vary the 
feedback conditions and, on the two highest frequency 
ranges, the emitter current of Trl is increased by 
means of R4. Tr2 forms a buffer stage and also acts 
as an impedance converter. This emitter follower 
stage presents a high impedance to the oscillator 
tuned circuit and a low output impedance. This 
arrangement helps minimise loading effects on the 
oscillator tuned circuit and improves frequency 

'Set' 

r. f. output 

V 

High to low 
impedance 
converter 

Detector 
VR 

V 20 
Cx 

ijf- 
'Read' 

fLx L1 g - 
VC 

Fig. 3: (above) Block diagram of the 'Q' meter 

Fig. 4: (below) Complete circuit diagram of the 'Q' meter 

6.8k 

Trl 
BC108 

<33k 
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OtaF 

b RFC1 
(>1.5mH 

C7111nF 

68pF 365pF 

R3 
1k 

, IiuuprtT 

\` 684p 330pF 62OpF 

R4 
470 
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stability. The resistor chain, R7 to R11, provides an 
attenuation of twenty or a hundred times depending 
on the setting of S2. VC2 is a calibrated capacitor for 
use with the inductor under test. Tr3 operates as a 
source follower and acts as a buffer stage with a very 
high input impedance and low output impedance. This 
arrangement is vital in order to prevent loading 

a 

OD 
o 

OD 

Co 

o 

6 

effects which would otherwise reduce the `Q' of the 
circuit under test. D1 and D2 form a conventional 
voltage doubler rectifier and act as a wideband r.f. 
detector. The rectified current is measured using a 
moving coil meter. VR1 is used to set the meter 
current to full scale deflection with S3 in the `Set' 
position. 

©IPC Magazines Ltd 
R030 1978 

O 

Fig. 5: Copper track layout of the printed circuit board, shown actual size 
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Fig. 6: Component placement and wiring of the printed circuit board 
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U.K. RETURN OF POST MAIL -ORDER 
R.C.S. 100 watt MIXER /AMPLIFIER 

ALL VALVE 

Four inputs. Four way mixing, master volume, treble and bas 
controls. Suite all speaker.. This professional quality amplifie 
chaula Is suitable for all groups, disco, P.A., where high quality 
power is required. 5 speaker outputs. A/C mains operated. Slav 
output. Produced by demand far a quality valve amplifier. 
Send for details. 

Chassis only £99 carr. £5 

R.C.S. MINI MODULE KIT 
I5 "x8 "x 14" 3 -way Loudspeaker System 
EMI, Bass, Middle & Tweeter Units 
with 3 -way Crossover & Ready Cut 
Baffle. Full assembly instructions 
supplied. Response =60 to 20000 
C.P.S. 12 watt RMS. 8 ohm. f10.95 
per kit. Two kits 20. Postage 75p. 

TEAK VENEER HI -FI SPEAKER CARI 
MODEL "A ". 20 x 1.3 x 12ín. For 12in. 
dia. speaker. 14.50 £100 

MODEL "B" BOOKSHELF 
For 13 x 81st. speaker £8.50 Post 
or Mini Module Kit £1 
MODEL "C" BOOKSHELF 
For 8tin and tweeter. £5.95 peat 75p 

LOUDSPEAKER CABINET WADDING 
18in. wide. 20p 1t. 

NETS 

GOODMANS CONE TWEETER 
351n. diam.10,000 C.P.S. 25 WATTS B tZ E325 
ELAC TWEETER 4 ohm 20 watt £250 

BARGAIN 4 CHANNEL TRANSISTOR 
MONO MIXER. Add musical highlights 
and sound effects to recordings. Will 
mix Microphone, recorde, tape and 
lauer with separate controls into single 
output. 9 volt battery £675 operated. 
TWO CHANNEL STEREO VERSION OF ABOVE 1850 

LOUDSPEAKER BARGAINS 
3 ohm. 7 x 4in. 01.50. 8 x bin. ßl90.- 8tin. £1.80. Sin. £2. 
15 ohm 7 x 4in. £1.50. 8 x 41st. £1.00. Sin. £1.50. 5 x 81st. £150. 

THE "INSTANT" BULK TAPE ERASER 
Suitable for caeaettee, and all sizes of tape 
reel,. A.C. mains 900 /249V. 
Leaflet S.A.E. £4.95 6ost 
HEAD DEMAGNETISER £4.75 

A.C. ELECTRIC MOTORS 
2 Pole, 240V, 2 Amp. Spindle - 1.43 x 0.212ín. 11.75. 
2 Pole, 240V, d5 Amp. Double Spindle - 1.75 x 0.18in. 
Each £1.50. 2 Pole, 120V, 5 Amp. Spindle -0.76 x 0 2fn. 
Two is series - 240V. 759 each. Brush Motor. From 
a Food mixer 240V, 8 Amp. High Speed and Powerful. 
Spindle - 0.5 x 0 25in. £2.95 each. 

BLANK ALUMINIUM CHASSIS, 18 e.w.g. 25in. aides, 8 x 4in, 955 
8 x Oln. £1.40; 10 x lin. £1.65.14 x Sin. £1.90; 16 x Ola. £1.85 
12 x 31n. £1.20; 18 x loin. £2.20; 12 x Sin. £1.70. 
ALUMINIUM PANELS. 18 a.w.g. 8 x 4in. 24p; 8 x Bin. 38p, 
10 x lin. 54p; 12 x Sin. 44p; 12 x Sin. 70p; 18 x Bin. 7013; 
14 x gin. 94p; 12 x 12in. £l; 18 x 10in. £1.16, 
ALUMINIUM ANGLE BRACKET 8 x t x lin. 15p, 
ALUMINIUM BOXES, MANY SIZES IN STOCK. 
4 x 2 o tin. 88p; 3 x 2 x lin, 60p; B x 4 x Pin. £l; 8 8 x 8in. £1.90; 12 x 5 x 31n. £2; 6 x 4 x 4in. £1.80. 

DE LUXE BSR HI -FI AUTOCHANGER 
Plays 12in. 10in. or lin. records 
Auto or Manual. A high quality 
unit backed by ESE reliability 
with 12 months guarantee. A.C. 
200 /200V. Size 135 x ll.tln. 
Above motor board Olin. 
Below motor board 25in. 
With MAGNETIC STEREO CARTRIDGE L21.50 
Cueing Device, Bias Compensator, Balanced Arm, All Post 75p 

NEW DECKS 
BSR MP80/P128 with Goldring 4850 magnetic 
cartridge. 

ESE Budget Autochanger with ceramic cartridge. 

Garrard AP78. Single player lees cartridge. 

ESE. P183. Belt drive Turntable, le,e cartridge. 

Garrard 5300. Autochanger with ceramic cartridge. 

Garrard Minichanger. Playa all size records. 
Ceramic cartridge. 

BSR. P182. Snake arm, flared writable, ceramic 
cartridge. Latest model. 

£94.50 

£12.95 

128.60 

£27.50 

414.95 

19.95 

£19.95 

SERVICE ALSO WORLD WIDE EXPORT SERVICE 
BAKER 

s Penalty of 14,000 gauss and a total flax 
of 145,000 Maxwells. Bau resonance 40 
c/a rated 25 watts. NOTE: 4 or 8 or 
18 ohms muet be stated. 

MAJOR 12" £16.88 
Post £l 

£ 90- 14,500 c /s, 12m. double cone, woofer 
.3 and tweeter cone together with a BAKER 

ceramic magnet assembly having a flux 

MAJOR MODULE KIT 
30- 17,000 c/s with tweeter, crossover, 
baille 19 x 12ttn. Please £21.38 state 4 or 8 or 18 ohms. 

Poet 51 00 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to eland up to long 
periods of electronic power. As used by 
leading group.. 
Thief ulresponse 30- 13,000 cps. 
Ban resonance 55 cps. 

GROUP "25" 
12in. 30 watt 
4, 8 or 10 ohms. 

GROUP "35" 
12in. 40 watt 
4, 8 or 10 ohm,. 

GROUP "50/121" 
121n. 80 watt professional 
model, 4,8 or 18 ohms. Poet £1.80 
Response . 30 - 16,000 cps. 
With aluminium presence dome. 
GROUP "50/15" £3 
15in. 75 watt L.7 t A50 V 
8 or 10 ohms. 

£ 12.96, 
Post 

1 £1512 
Polt £i 

£22.68 

Poet 81.80 
Send for leaflet, on Disco, P.A. and Group Gear. 

BAKER ISO WATT 
QUALITY 
TRANSISTOR 
MIXER /AMPLIFIER 

baker.. ÿ. 

o O ó ó' 
Professional amplifier using advanced circuit design. Ideal for 
disco, groups, P.A. or musical instrumente. 4 inputs 4 way mixing. 
Muter treble, basa and volume controls. 3 speaker output sockets 
to salt tvarious 

output. 
of speakers. 

Details 
ohm. Slave output. Guaranteed. Carr. Details S.A.E. A/0 mains 120v, and 240v. £1.60 

100 WATT DISCO AMPLIFIER 
MADE BY JENNINGS MUSICAL INSTRUMENTS 
4 Speaker outputs volume, treble, bane, control. 
CAN BE USED AS 100 WATT SLAVE 

E59 
Carr. £1 

B.S.R. SINGLE PLAYER DECK 
3 speed. Play, all size record., 
Stereo Cartridge. Cueing device, 
Ideal Disco Deck. 

L1995 Post £1.99 

DRILL SPEED CONTROLLER /LIGHT DIMMER KIT. Easy to 
build kit. Will control no to 500 watt. AC mains. E3. 25 Post 85p 
STEREO PRE -AMP KIT. All parta to build this pre -amp, 3 inputs 
or high medium or low gain per channel, with volume control 

and P.C. Board. Can be ganged to make multi -way 12.95 torea mixer'. Post Bop 

R.C.S. SOUND TO LIGHT DISPLAY MK 2 
Complete kit of parte with R.C.S. printed circuit. Three 
channels. 600 to 1,000 watts each. Will operate Irom 200MV. 
to 100 watts signal source. Suitable !or home use. E 17 Cabinet extra £4. 

200 Watt Rear Reflecting White Light Bulbs. Ideal !or Disco 
Lights. Edison Screw Fitting 75p. Each. 

MAINS TRANSFORMERS ;aD 
6 VOLT t AMP. £1.00 3 AMP. £1.95 9 VOLT 3 AMP £276 
12 VOLT 300 MA. £1.00 750 MA. £1.80 20 VOLT 2 AMP. £250 
30 VOLT 5 AMP. AND 84 VOLT 2 AMP. O.T. £3.45 
20 VOLT 1 AMP. 12.00 20 -0 -20 VOLT 1 AMP, £2.96 
30 VOLT 15 AMP. £2.76 40 VOLT 2 AMP. 12.95 30V 2 AMP. £8 
0- 20 -40 -00 VOLT 1 AMP. 8350 2 x 18 VOLT 6 AMP. £9. 

GENERAL PURPOSE LOW VOLTAGE. Voltages available at 

1A, 8, 8, ltl, 18, 19, 18, 26, 9,4, 86, 8 8 , 40, 4S, 80 
SA, 8, 8, 10. 12, 18, 18, 20, 24, 30, 38, 40. 48, 80 
3A, 8, 8.10. 12, 10, 18, 20, 24, 80, 38, 40, 48, 80 
6A, 8, 8, 10, 12, 18, 18, 20, 24, 30. 38, 40, 48, B0 

£630 
£8.60 

511.00 
£1450 

R.C.S. TEAK 
CO M PACT 
SPEAKERS 
13x10x6in. 
50 to 14,000 cps. 
12 watts rms. 8 ohma 

£19 pair Post £150 

BAKER DISCO SPEAKERS 
HIGH QUALITY - BRITISH MADE 
2 x 12" CABINETS 
for Disco or PA all Stied with carrying handles and corners. Black 
vynide covered. Other cabinets in stork. SAE Tor leaflet 

60 WATT R.M.S. 
£56 

With one horn 
£66 

With two horns 
174 

Carr. 53 

80 WATT R.M.S. 
f60 

With one horn 
£68 

With two horns 
176 

Carr. £J 

120 WATT 
R.M.S. 175 

With one horn 
f83 

With two horns 
191 

Carr. £5 

SINGLE I2inch CABS COMPLETE 
30 WATT R.M.S. f32. WITH HORN 40. 
40 WATT R.M.S. £34. WITH HORN 42. 
60 WATT R.M.S. £41. WITH HORN £49. 

CARR £3 EA. 

"SUPERB HI-FI 
I2in 25 watts 
A high quality loudspeaker, It, 
remarkable low cone resonance 
ensures clear reproduction of the 
deepest ban. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in lull 
range reproduction with remark- 
able efficiency In the upper 
register. 
Baer Resonance 25cps 
Flux Density 18,609 gaup 
Useful response 20- 17,000cps 
8 or 18 ohms modele. 

£24.75 : e9 

"AUDITORIUM )) 
121n. 35 watts 
A !till range reproducer for high 
power, Ideal for Hi -FI and 
Discotheques. Electric Guitars 
public address, multi -speaker 
systems, electric organs. 
Ban Resonance 3bopa 
Flux Density 15,000 gauss 
U,elul response 26- 18,000eps 
8 or 18 ohm. modele. 

£22.68 Poet 
51.80 

"AUDITORIUM )) 
151n. 45 watts 

A high wattage loudspeaker of 
exceptional quality with a level 
response to above 8,000 cps. Ideal 
for Public Address, Discotheques, 
Electronic instrument, and the 
home Hi-Fl. 
Bass Resonance 3Seps 
Flux Density 15,000 gauss 
Useful response 20- 14,000eps 
8 or le ohms models. 

£32.00 Post 
£1.00 

Loudspeaker Cabinet Wadding loin wide, lop per ft. 
RIFt Enclosure Manual containing plane, designe, crossover 
data and cubic tablee, 86p. 

E.M.I. 132 x 8in 
SPEAKER SALE! 
With tweeter. And croseover, £7.95 10W. State 3 or 8 ohm. 

Post 45p 

15W model £10.50 
8 Ohm0. Post 86p 

GOODMANS 20W Woofer 
Size 12 x loin 4 ohms. £9.95 Rubber cone surround. 

Bass unit. Post 85p 

RADIO COMPONENT SPECIALISTS Open 37 WHITEHORSE 
/ROAID,I CROYDON 

Minimum post 30p. Components List 20p. Cash price incl. VAT. Access & Barclay cards welcome. Phone your order. H,P. available Tel. 01.684 1665 
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Internal view showing the front panel controls and the printed circuit board 

Using the `Q' Meter 
The normal procedure for determining the resonant 

frequency and approximate 'Q' factor of a coil /capaci- 
tor combination is as follows. Connect the coil to the 
'L' terminals and set the desired parallel capacitance 
value on VC2. If a value greater than 365pF is 
required, an extra capacitor may be connected to the 
`C' terminals and its value is then added to the 
reading on VC2. If possible, estimate the approximate 
resonant frequency and set the 'Q' meter tuning to 
this value. If this is not possible, the 'Q' meter tuning 
will have to be swept across each band slowly whilst 
looking for a peak on the meter. A peak should be 
found with S2 in the '20' position, S3 in the `Read Q' 
position and VR1 set to about mid -position. Very 
small peaks may occur at several frequencies lower 
than the correct resonant frequency. These are due 
to harmonics present in the signal waveform and 
they should be hardly noticeable compared with the 
peak at true resonance. After establishing that the 
correct peak has been obtained, S3 should be switched 
to `set' and VR1 should be carefully adjusted for 
full -scale deflection (100) on the meter. The `Q' factor 
can then be read, on a scale of 0 to 20 or O to 100 
depending on the setting of S2, with S3 in the `Read 
Q' position. 

Practical Wireless, November 1978 

Other Measurements with the `Q' 
Meter 
1. Unknown Inductance 

This method is satisfactory for inductors in the 
range 1µH to 250µH. The accuracy does not depend 
on the 'Q' factor of the coil but on the accuracy of 
calibration of the `Q' meter frequency scale and on 
VC2. With VC2 set to 100pF, connect the unknown 
inductor to the 'L' terminals and vary the frequency 
of excitation until resonance is obtained. Note down 
the resonant frequency and then calculate the induc- 
tance from the approximate expression: 

250 
L= 

Where L is in µH and f is in MHz. 
Example: If f =5MHz then. L= 250 =25= 10µH. 

2. Unknown Capacitance 
This method is useful for values of capacitance in 

the range 20pF to 350pF. The accuracy of this method 
depends on the calibration scale of VC2. Connect an 
inductor, preferably one which will be resonant with 
20pF between 3MHz and 8MHz, to the `L' terminals 
and the unknown capacitor to the `C' terminals. Set 
the internal capacitor at 20pF and vary the frequency 
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HAVE YOU DONE IT LATELY! 
Fit a 

new tape head 
and transform the 

performance of 
your tape 
recorder 

8!f oIllaLJTN 
TOM OIC.VOLOC.1116LOCTIOCVOCO CO. COO. 

Regd No. 1016768. 

QUALITY 

REEL TO REEL 
AND CASSETTE TAPE HEADS 

Please enclose 

Full Catalogue 25p 20p P &P with order 

B24 -RP stereo cassette glass /ferrite record /playback £9.84 
812 -01 mono cass. playbk. £1.60 B24 -91 stereo sass. playbk. £2.80 

A28 -06 stereo 8tk cartridge £1.80 812 -09 stereo /mono sass. erase £1.80 

5/7 Church St, Crewkerne, Som. Tel. (0460) 74321 

HIGH QUALITY 
Very Low 
Distortion 
Audio Signal 
Generator 
AN IDEAL INSTRUMENT 
FOR HI -FI TESTING 

Based on a Linsley Hood design. 

PRICES, assembled instrument, plastic case £26.50, metal case f30. 
(Kits, £22). Tax extra 8 %. P.P. and Ins. LI. 
Specification. Frequency range: IO Hz- 100kHz in 4 steps. Output: 10mV- 
I volt in 3 steps. Sine- and Square -wave forms: Dist. below 02 %. Attenua- 
tor: Powered by 9V battery. 
Other instruments: Millivoltmeter, Frequency Meter, Reg. P.S. Units. THD 
Analyser. Also Hi -Fi Amp kits 10 -100 Watts F.M. Tuners, Kef Speaker Units. 
S.A.E. for further information to: 

TELERADIO ELECTRONICS (PW) 
325, Fore Street, Edmonton, London, N.9. Telephone: 01407 -3719. 

VALVES 
A1065 125 
AR8 0.60 
ARP3 060 
ATP4 . 050 
612H 3.00 
CY31 0.50 
DAF96 0.0 
0ET2219.50 
DF0 00 
13H76 0.40 
DK0 0-0 
01.92 0.50 
DY86/870.55 
DY802 0.55 
E551. 7.50 
E88CC/O1 

1.30 
E18OCC118 
E180E 6.0EL84 
E182CC3.0 
EA76 2.0 
EABC80.50 
EB91 0.40 
EBC33. 1.0 
EB80 0.50 
fBÉ83 0.50 
EBF89 0-50 
EC52 0.40 
ECC81 0.55 
ECC82 0.50 
ECC83 1.15 
ECC84 645 
ECC85 0.50 
ECC86 125 
ECC88 0.0 
ECC1890.0 
ECF80 050 
ECFSY 0.45 
ECF801 0.75 
ECH34 005 
ECH35 10 
"ECH42 0.85 
£CH81 0.45 
ECH84 0.85 
ECL80 060 
ECL82 .655 
EC1.83 110 
ECL85 0.65 
ECLO 0.55 
EF37A 150 
EF39 2.90 
EF40 0.70 
EF47 975 

EF80 0.40 
EF83 150 
EF85 0.45 
EF86 0.55 
EF91 0.6S 
EF92 0.75 
EF95 0.45 
EF183 065 
EF184 1.60 
EF804 2.0 
EFL200 0.75 
EH90 010 
ELM 0.0 
EL34 2.20 
EL37 3.0 
EL41 0-0 
EL81 1.0S 
EL82 050 

0.0 
EL.86 0.70 
EL90 1.30 
EL91 1.0 
EL95 8-70 

PCC89 0.55 
PCC1890.65 
PCF80 010 
PCF82 640 
PCF84 0.65 
PCF86 0.65 
PCF200010 
PCF2010.90 
PCF801 0.55 
PCF8020.65 
PCF8051.0 
PCF806085 
PCF8081.0 
PCH200.0 
PCL81 0.0 
PCL82 0.65 
PCL84 0.70 
PCL136 0.70 
PCL805/85 

0-75 
pD500 2.25 
PFL201.35 
pL36 0.80 
PL81 0.75 
pL82 0.50 

U25 1.00 
U26 0115 
U27 1.00 
U191 0.75 
U281 0.50 
0301 0-50 
U801 0.00 
UABC80 

0.0 
UAF420.65 
UBF80 0.55 
UBF89 0.50 
UBLi 1.0 
UBL27 0-75 
UCC840-0 
UCC85 0.50 
UCF80 0.0 
UCH81 0-0 
UCL82 0.75 
UF41 0-50 
UF80 0.45 
UF85 0.40 
111.41 0-75 
ULM 0.75 
UM80 0.50 

3V4 
58/254M 

610 
513/255M 

6.506J5GT 
5B/258M 

6506J7 
5R4GY 1-106J7G 
5U49 0.95 
5V4G 015 
5Y3GT 0656K8GT 
5Z3 106L6M 
5Z4G Od06L6GT 
5Z4GT 0-75 
6A87 0-60 
6AC7 0.06Q7G 
SAM 0.706L7G 
6AK5 0.556SA7 
OAKS 0406SG7 
6AL5 0.40 
6AL5D 0-658SJ7GT0SOPCF805 
GAMS 1.06SK7 
6AM6 0h656SL7G107530F12 
6AN8 0056SN76107530FL12 
6AQ5 1.306SQ7 

6F24 
420012SQ7 

6M6 4ß012Y4 
6J4WA1.751306 
6,15 67514S7 

0.5519AQ5 
6J6 0.5019G3 

67519G6 
0.5019H5 

6K7 0.70 6K7 0.3520F2 
0.5520L1 
1.020Pí 
0.020P3 

GLIB 0-020P4 
6L1320 0.5020P5 

0.7025L6GT0.8e 
0.65 
0.5530C15 
0.7530C17 

65J7 0.7030078 

0.60 

0-7530FL14 
675301.15 

05530P12 
0.9530PL7 
0.030PL18 

6-30L2 0.9030PÚ4 
0.035L6GT0.0 

7V4 0.035W4 
0.03524GT0.70 
0.755005 
0.050CD6G1.20 
0.075 
0.60 

11076 
12A6 0-5078 

0.4580 
0.5585A2 
0-50723A/B11.0 
070803 
0.50805 
050807 
0.0813 
0.50 
0.55832A 
4.25866A 
040931A 

-TO 
1207GT050 

5.55957 

YS5 
0.40 
0-60 
1.00 
0.75 

10.00 
6.40 

1710 
20D1 0.0 

010 10 
0.40 
0.0 
1.10 
150 

2524G 0.70 
1.0 
1.10 

see 

30F5 1.0 
120 
1ß0 
1.0 
150 

1.M 
1.0 
1-10 
1.15 

0.0 
0.70 

1.0 
5C1 0.0 

0.0 
675 
0.75 
220 

650 
16111 
1.0 

10.50 
8296 110 

4.50 20 
600 
0.50 

955 0.50 
956 0.50 

600 

EL504 0. 

EL822 3 
EM31 0.7i 
EM80 0.0 
EM81 0.0 
EM84 0.40 
EM87 1-00 
EY51 0.45 
EY81 0.45 
EY86/870.55 
EY88 0.55 
EZ80 0.45 
EZ81 050 
GY501 0.0 
GZ32 665 
GZ33 3-50 
GZ34 2-0. 
GZ37 2.50 
KT66 4.0. 
KT88 5-75.PY801 
MH4 1.0 
ML6 1.0 
0A2 0.55 
082 0.0 
PABC80 

0-40 
PC85 0.50 
PC86 0.85 
PC88 0.75 

Add 12}/ for V-A.T. 
AQ5W0.058V6GT 

BAT6 0.756X5GT 
6AU6 0.406Y6G 
6AV6 0.506Z4 
6AX4GT 

0.00787 
6AX5GT 

1.09D2 
6B7 0.75906 
6BA6 0.4010C2 
6BE6 0.5010F18 
68G6G 1.010P13 
6BJ6 1.1011E2 
61307A 

0.012AT6 
6BR7 2.3012AT7 
6BW7 1.012AÚ7 
6C4 0.4012AV6 
6C6 0.5512AX7 
OCHS 3.072ßA6 
6C1.6 0.75128E6 
6CY5 0-0128M7 
6D6 0.501208 
6EA8 04012E1 
6F6GB 0.01215GT 
6F8G 0.7512K7GT060954 
6F12 0.6512K8GT0 
6F14 0.50 
6F15 0.6012SC7 

PL83 0-50 
PL84 0.65 
PLSO4 1.40 
1.1.508 130 
PL509 325 
P1.802 200 
PLL80 1.0 
PY33 0.00 
PY80 0.0 
PY81/800 

0.55 
PY82 0.45 
PY83 0.50 
PY88 0.0 
PY500 135 
PY859 5-75 

0.0 
QQV03-113 

2-50 
QQV03-12 

2-0 
QQV06-40A 

14.0 
QV03-122.0 
SC1/40040 
SC1/60040 

UM84 0.40 
UY82 0.55 
UY85 0.50 
VR105/30 

1.0 
VR150/30 

1.25 
X66 0-75 
X61M 1.50 
28000 3.0 
2801U 3.50 
Z900T 10 
1A3 060 
1L4 0.30 
1R5 0.55 
1S4 0.40 
1S5 0.40 
1T4 0.40 
1U4 0.0 
1X28 1.10 
2021 0.55 
2K25 1110 
2X2 8.0 
3A4 0.0 
306 0.40 
3D21 20.0 

POSTAGE 81-£2 20p; £24.3 306; £3-£5 
£5-£1060p;: over £10 free, minimum order 
A lot of these valves are VALVES AND 
Imported and prices 

TRANSISTORS vary for each delivery, 
Telephone enquiries so we reserve the right for valves, tranata- to .change prices for tors, etc.; 

new stock when un- 749 3934, trade 
avoidable. export 743 0899. 

40p; 
£1. 

retail 
and 

COLOMOR 9o73s31 
London 

170 Goldhawk BRd.uL 
LTD. 

W.12 
Tel. 01-743 0899 

Open Monday to Friday 
9-I2.30r 10-5.30 p.m. 

FF1 
WALL MOUNTING 
KIT FOR HI-FI 
SPEAKERS i 

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 
£5.50 

*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. 

LOOK FOR THE BROWN 
AND BLACK 

FJ 

PRECISION AUDIO PRODUCTS 
FROM THE 

NUMBER 
BEHIND 
MOST 
LEADING 
MAKES OF 
HI -FI 
SPEAKER 
SYSTEMS. 

Silty 

The Ridgeway, leer, Buckinghamshire 
Tel: (0753) 654222 

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.See our entire range at the Granby Halls, 
Leicester Nov. 2 -3 -4th. Full range of VHF receivers - trans- 
ceivers - antennas - mobile equipment. 

Yassu 
FRG7- FRG7000 -FR101 

TRIO 
R-300 - R5990 - R82OS 

Drake Antenna Multituners 
SSR -1 * SPR4 * R4C * Designed and manufactured by our- 

selves. Over 1000 sold in over 50 
Secondhand Equipment countries. 

Our secondhand equipment stock Mkt covers 2 -30Mhz £17.50 
changes dally. Send S.A.E. for latest Mk2 covers 550Khz 30Mhz £2350 
price list. Part exchanges welcome. Prices include VAT and postage. 
Access -Barclaycard and H.P. facilities. Send SAE for Test report. 
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NOBLE ELECTRONICS (P.W.) 
28 Lloyd Street ARrincham Cheshire WA14 2DE 

Tel: 081- 9414510 
MAINS/BATTERY RADIO CASSETTE TAPE RECORDER 

Super sensitive mains/ 
battery 3 band radio 
receiver covering MW,VHF 
(88 -108 MH3). AIR -PSB 
(108 -174 MH3), complete 
with earpiece, shoulder 
strap and telescopic aerial. 
Size approx 25.18.10 cm. 

DISCOUNT PRICE 

£13.95 
ALSO NOW AVAILABLE 
POCKET SETS BATTERY ONLY 

MWNHF -AIR (88 -135 MH3) £9.95 
Extra sensitive de -luxe version £11.45 
MWNHF 188-108 MH3) AIR -PS8 
1108 -174 MH3)__- - £13.95 

Mains/Battery 
quality cassette 
recorder with 
built -in condenser microphone, piano key controls, 
earphone, clip -on carry strap, detachable plug - 
in mains lead, autostop, DIN socket for record 
and play back via radio or stereo und, C60 
cassette and microphone with on /off remote 
switch (motor control). 

DISCOUNT PRICE £19.95 
All prises include p 0 p, VAT, Batteries, 
Guarantee a accessories. FeO refund N not 
completely satisfied. Fast repair service 
free under guarantee. 
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SPECIAL OFFER 
Three calculators in one- that's the Commodore PR100. 
It's a standard calculator for problems in basic arithmetic. 
It's a scientific calculator, with ten memories and four 
levels of parenthesis, powers, trigs, and logs, probability 
and statistical functions, conversions and constants. 
It's a programmable calculator, handling programs of up 
to 72 sequential steps keyed in by the user, with branching 
capability. 

A 12 -digit red I.e.d. display is used, providing 8 -digit 
mantissa, 2 -digit exponent and change sign for each. 
Fixed point, scientific and engineering display modes 
are available. 

The PR100, which measures approximately 160 x 78 x 
32mm runs on internal Ni -cad batteries and comes com- 
plete with a protective carrying pouch, a.c. mains adaptor/ 
charger and a comprehensive instruction and application 
manual. This contains twenty -one program examples plus 
instructions for writing your own programs. A one year 
guarantee for labour and parts is given by the manufac- 
turers. 

The recommended retail price of the PR100 is £37.95 
including VAT. This month, we offer it to PW readers 
at only £26.95 including postage and packing, a saving of 
£11. 

Complete both parts of the coupon and send it with 
your remittance to "Practical Wireless ", Dept. PWL2, 
Rochester X, Kent ME99 IAA. 

* functions 

Arithmetic: 

Mathematical: 

Logarithmic: 

Trigonometric: 

Hyperbolic: 

Graphical : 

Factorial : 

Statistical : 

Conversion: 

Programming: 

+, -, =, x, M, MR, M+, M-, M=, Mx, 
X4--->IVI, 9M, (,), constant. 

VX, YX, XVY, 1, %, % 
X 

log X, 10X, ex, InX. 

sin X, cos X, tan X, (inv), 
d<- -4hms, deg, rad, grad, d+-r. 

sinh X, cosh X, tanh X, (Inv). 

n., Pn n 
m, CA. 

Xn, X, S(6n_1), S' (var.), Ci(Xt, Y1), 

Cs(Xs, Ye). 

(DF) °C, (in) cm, (US gal) L, (lb) kg, (inv). 

Back step, Single step, R /S, GOTO, 
Skip, Clr, Run, Load. 
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commODORE FR100 
Scientific Programmable Calculator 
HOW TO ORDER 
Please complete both parts of the coupon below in BLOCK CAPITALS 
Remittances must be by postal order or cheque (name and address on 
back of cheques, please) crossed, and made payable to IPC Magazines 
Ltd. This offer is open to readers in England, Scotland, Wales, Northern 
Ireland, and Channel Islands only. It is not available in Eire or Overseas. 
Orders are normally despatched within 28 days but please allow time for 
carriage. You will be notified if a longer delay may be expected. 

THE CLOSING DATE OF THIS OFFER IS 26th January 1979. 

I To: PRACTICAL WIRELESS, 
Dept. PWL2, Rochester X, Kent ME99 IAA. i 

I enclose P.O. /Cheque No. Value i 

No. of calculators required i 

1 

1 

1 

1 

1 

1 

1 

No. required I 

( 

Please send me the Commodore PR100 Calculator(s) 
as indicated below at £26.95 each, incl. P & P. 

Name: 
Address: 

Tel. No. (Home or Work) 

Name: 
Address: 

From: PRACTICAL WIRELESS, 
Dept. PWL2, Rochester X, Kent ME99 IAA. 

Cut Round Dotted Line 

Practical Wireless, November 1978 
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by Eric Dowdeswell G4AR 

The advent of TV may have been a boon to many 
people but it did nothing for the amateur radio move- 
ment. Unless one lives out in the country away from 
any neighbours, or stays up half the night when TV 
is QRT, it is now virtually impossible to construct and 
test a transmitter without causing QRM on nearby 
TV sets. The very wideband nature of the input 
circuits of colour TVs, in particular, has not helped. 

Screening and filters are ineffective when one is 
experimenting with a transmitter. If power inputs 
are restricted to a few watts then one might get 
away with it, which may explain the increasing 
popularity of QRP operation. The use of a dummy 
load when testing does not help all that much 
especially if one's own TV is only the thickness of 
a wall away! 

The result, of course, has been for the frustrated 
amateur to buy commercial equipment, generally 
imported, which is generally well screened and able 
to meet requirements in respect of harmonic radia- 
tion. In the process, however, the amateur has had 
to forgo the pleasure and satisfaction of making his 
own gear, thereby failing to learn anything on either 
the constructional or theoretical sides. 

There are now thousands of licensed amateurs in 
this country who have never known the pleasure of 
building even the simplest of transmitters and getting 
it on the air. Believe me, even a few watts of home - 
produced c.w. is much more satisfying than 400W of 
s.s.b. from a commercial rig that one dares not touch 
inside. 

The only hope is that the transmitting amateur or 
listener will at least try to construct his own aids 
such as frequency measuring equipment, audio filters, 
converters for v.h.f. and u.h.f., and perhaps gear for 
RTTY or SSTV operation. 

Remember that the more commercial gear we buy 
and use the more we become "communicators" rather 
than experimenters, and the greater the possibility 
of losing amateur band frequencies to those whose 
job it is just to communicate: commercial and govern- 
ment interests. 
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General Notes 
No newcomers to the column this month so straight 

on to the letters from regular writers. Following the 
request for a manual for his Skywood CX203 receiver 
Paul Sown of Theale, near Reading, is very pleased 
with the 'stat copy he was able to get from a reader. 
He hopes to have the set working properly on 10 and 
15m before long. Paul wonders if a loop aerial of 
the classic PW medium wave type would be any good 
on the 80m band. Well, I'm afraid that it probably 
wouldn't help very much. Since most signals there 
arrive via sky wave there would be little directional 
effect. Some listeners on 160m have reported using 
loops to good effect especially in reducing local man- 
made interference. 

Greg Duffy (East Kilbride, Glasgow) is getting 
down to the handbook stuff and playing around with 
aerials for his Yaesu FR50B and logging some 
interesting calls on 10 and 15m. Ian Marquis A9140 
of Leigh-on -Sea, Essex, points out that the call of 
the schoolboy net on 3780kHz should have been 
GW4GIA and not GMA. Ian said he was "sprawled 
out in the garden on his back" while writing his 
letter. Funny, I must have missed the summer this 
year! But I'm off to SV land shortly so perhaps I can 
make up for it there! 

On the Bands 
J. Goodier, near Stockport, Cheshire, was surprised 

to find not one but two rare ones, from Western 
Samoa, 5W1AX and BN. Well, one can go for years 
and never hear 5W1 and then up they come. That 
was on 15m s.s.b. and they were indeed heard by 
several readers. J.S.G. was intrigued when TI2CF 
reduced power, at the request of a German station, 
from 1kW to, he said, 1 watt! when he was still just 
about copyable. There's a motto there somewhere! 

Back to Ian Marquis who found such breathtaking 
stuff as 5W1, KH6, KG6, VR8, KX6 and the like on 
15m s.s.b. not to mention TF6M on 20m from beneath 
a glacier at Kirkjubaejarklaustur! If I've got the 
spelling wrong, blame Ian. 

Looks like we shall be losing Dave Greenhalgh 
(Poynton, Cheshire) to the opposition v.h.f. column 
before long. Dave is just getting a QM70 2m converter 
and about to knock up some kind of suitable aerial 
from an old Band I TV beam. However, BRS39965 
admits to logging some good DX on bands from 10 
to 40m including the aforementioned 5Wls. 

Bernard Hughes BRS25901 of Worcester is now 
the proud owner of a Drake R4C receiver and his log 
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bristles with rare stuff. Seems it is the set of his 
dreams, having tried just about everything else. So 
OM, what about getting down to it and getting on 
the air ?? 

The offer of an 81155 receiver in the September 
issue produced several replies, all from young 
readers, all anxious to get going on the s.w. bands 
with something better than a domestic set. I wonder 
just how many more sets there are sitting around 
doing nothing that would give so much pleasure to 
young beginners? If any regular reader wants to 
give such a set he, or she, has only to give me brief 
details and I'll try to arrange for some suitable appli- 
cant to pick it up without any further bother. As 
one applicant said "Us schoolkids just can't afford to 
lash out on reasonable receivers ". 

Some late but excellent news from two of our 
regular contributors. Martin Liezers (Newport) has 
passed the May RAE and hopes to be on 2m very 
soon. Likewise Simon Robinson BRS40093 in Stocks - 
field, Northumberland, has done the trick with a 
distinction in each part and now goes on for the 
code test. In the meantime he will be on 2m with 
a Belcom FS1007P, a 16- channel scanning transceiver. 
Incidentally, Simon wants to swop a Shibaden 
SV700ED video recorder for something similar that 
uses lin tape. Good luck to you both as you depart 
this column! 

Clubs and Societies 
The Bury RS continues to meet every Tuesday 

evening at Mosses Centre, Cecil Street, Bury, with 
the club station on the air and constructional projects 
under way, not to mention the odd "noggin and 
natter ". October 10th sees the annual construction 
competition, with a surplus gear sale on November 
14th. The new RAE course is already running at the 
Metropolitan College of Further Education, with 
G8NOF lecturing. Details from Eric Thirkell G4FQE, 
at the centre. 

TARS Talk is a jolly good 10 -pence worth from the 
Torbay ARS, with at least a couple of down -to -earth 
articles every month, conned from members' ex- 
periences. Write to F. J. E. Bolton, G3VTQ, 2 Lower 
Combe Road, Kingsteignton, Newton Abbot, Devon, 
for info on the club and magazine. 

Don't forget the newly formed Shirehampton ARC 
meeting every Friday evening at Twyford House, 
High Street, Shirehampton. Club call is G4AHG and 
RAE courses are envisaged soon. Fortunately the club 
premises can be used for RAE exams which should 
help the more nervous candidates! Write to R. Ford 
G4GTD at 2 Jersey Avenue, St. Annes, Bristol. 

Members of the East London Silverthorn RC are 
also lucky to have such a fine magazine as their 
Spurious newsletter. Five technical articles plus all 
the usual chatter can't be bad for an annual club fee. 
Don't forget Friday nights at Friday Hill House, Sim- 
mons Lane, Chingford, London E4, or details from 
C. J. Hoare at that QTH. CARA News of the Chelten- 
ham ARA deserves an equal mention, likewise well - 
produced and a mine of info. Their previously men- 
tioned TVI clinic quotes a member fixing TVI on a 
neighbour's hi -fi outfit "within the hour, before he 
had time to get uptight ". That kind of action can 
only do good all round. Contact Garth Martin 
G3IER, 88 Tennyson Road, Cheltenham. 

Reports by 15th of month please. Club meeting info 
at least seven weeks ahead! 
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Log Extracts 
B. Hughes:- 20m A3BHF (Tonga) KC6BNQ YB3AE 

5W1AT 8RIDT 15m JD1AHS (Marcus Is.? ) 5V1TA 
10m KC4QMN 5V1JH 

D. Greenhalgh:- 40m EA8SS 20m HKOEDF JX3P 
(Jan Mayen) VP2VBK TF6M 8R1R 15m A2LAV 
C5EE HH2A YS1WP 5W1AX 10m C31QR PYORO 

I. Marquis:- 80m HI8RPB VE3BWK/4X4 40m 
VP2MBB 20m TF6M VR3AK 15m FOCH/FC KX6MP 
VPSSI VR80 5W1AX 9V1SR 10m 8R1J 

G. Duffy:- 20m VP2DAW HP1MU VP2MZZ YBOCR 
15m SV1JJ CX8CV 5W1BN 

J. Goodier:- 20m HH2SD KZ5GE VP2MBB VP9L 
VEBRCS 15m FY7OG HS1WR TU2GM WD9FCC/VQ9 
ZF2AA 5W1BN 5W1AX 

M. Liezers:- 80m 0A3I VP1RDT VP2MBB 
7X2GOK 40m CO2KK HIBRDH LU3IVICO ZP5EF 20m 
CSABK FM7AC FPOMG HRIJAG VP2EEN VP2KG 
VP2MZZ VP2SSA YK4ACW YK6JBK 4D6D0 (Philip- 
pines) 5J4RCA 5V3YJ 15m FH8CY HK4EU HM2JV 

MEDIUM WAVE DX 
by Charles Molloy G8BUS 

Following on from last month when a number of 
Asiatic and African stations operating in the gaps 
between Europeans were highlighted, it might now 
be useful to have a look at a few Europeans, mainly 
low power, which transmit on non- standard frequen- 
cies. Why they do so is not clear though it may be to 
avoid interference. One would expect these broad- 
casters to be moved onto official channels after the 
introduction of the new band plan that comes into 
operation on the 23rd November this year. If this 
happens then it will no longer be possible to eaves- 
drop into local broadcasting at the eastern end of 
the Mediterranean where currently some of these 
outlets are located. 

Low Power Greek Stations 
Broadcasting in Greece is carried out mainly by 

the state -owned ERT and by YENED which provides 
a service to the armed forces. There are also a few 
privately -owned locals, two of which operate just 
beyond the highest European channel. Bob Bell 
(Blyth Northumberland) reports hearing an unidenti- 
fied Greek on approximately 1620kHz at. 2350 using 
an FRG -7 receiver and a 20ín mini -loop aerial. This 
is probably Radio Ierapetra, situated on the south 
coast of Crete, which operates on a nominal 1614kHz 
with a power of 500 watts. This station has been 
known to QSL and the address for reception reports 
is Radio Ierapetra, Anatolikis Kristis, Crete, Greece. 
Do not forget to enclose an International Reply 
Coupon. The other station in this part of the band is 
Radio Aegion on 1610kHz. Although inclined to 
wander off frequency these two locals are not too 
difficult to pick up in the UK. 
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FABULOUS PROFESSIONAL DISCO SYSTEM 
RAI. 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) Output into line (Slave) 
Treble Control (Mic. Channel) Autofade Recovery 
Bass Control (Music Channel) Microphone Input. 
Bass Control (Mic. Channel) Tape /Jingle. 1/P 

9 
DEPOSIT £29.12 
and 35 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 

. \v .\ :, ' 
, .. 

if a. 

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 corner pieces, Re- 
movable Vynair covered front with i ì 

silver effect trim. Sunken jack socket)I 
with escutcheon at the rear. l'Ilf'I 

H Pair 12" 20w speakers for wiring in 
i 

Ii ;til 

series and front While stocks lastin;'tf¡ mounting in above Three items4 ?'4 11 supplied to com- 
plete plete a 40 watt 19.95 unit for lead guitar 
or P.A. Carr. £2.50 

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 £25.00 Table. Carr. £1 

MONITOR UNIT With H /Phone £7,95 
Socket and Vol. Control Carr Free 
FADER UNIT Carr Free £7.95 
100w OUTPUT UNIT £29.95 Mains powered Carr. £1 - 50 

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

New Branches at 

*LEEDS, *LIVERPOOL & 

*WOLVERHAMPTON 

MONO DELUXE 

IIÏ 
: ` \a k N kkk 

``t \\\\\\\\ 
!. 

TITAN GROUP /DISCO SPKRS 
Value RSC Price 

T12/45R 12" 45w , £15.00 £11.95 
T12 /60R 12" 60w £22.50 £13.95 
T12/10012" 100w £3600 £2595 
T15/60 15" 60w £2600 £17.95 
T15/70 15" 70w £28.00 £19.95 Rating RMS 
T15 /100 15" 100w £41.00 £29.95 Imp 8 -15 
T18 /100 18 "100w £47.00 £36.95 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. TE1 1 x 12" £11.95. 
TE2 2 x 12" £16.95. Deposit Terms orders over £20. 

ALL RSC PRICES INCLUDE VAT 
11r D[SCOMAJOR POWER 

DISCO CONSOLE with 
integral Power Amplifier. * TWIN FULL SIZE BOB 
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- 
TOEING FACILITIES 

Terme: Deposit £3000 and 18 fort - 

(£169'95 Cnightarr. £40S. 
s. £9.80 (Total 8206.40). 

0. 
Also available 200 

Carr. £4.75 WATT SYSTEM f199'95 

OPEN ALL DAY SATS (S Day Week) 
BRADFORD 10 North Parade (Closed Wed.). 
BIRMINGHAM 30/31 Great Western Arcade. 

(Closed Wed.) Tel. 021 -236 1279 
CARLISLE 8 English Street (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton Sq., The Precinct. 

(Closed Thurs.) Tel. 25983 
DERBY 97 St. Peter's Street (Closed Wed.) Tel. 41361 
DEWSBURY 9/11 Kingsway (Closed Tues.) Tel. 4689558 
DONCASTER 3 Queensgate, Waterdale Centre. 

(Closed Thurs), Tel. 63069 
EDINBURGH 101 Lothian Rd. (Closed Wed.) Tel. 229 9501 

BARCLAYCARD 

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 comer protectives. Value £60. Terms: Dep. £7.95 & 
£ monthly 

Matching 
cueng 

Cabinets 
£4.72 (Total 

£39 95 £45.7U. Matching Cabinets I x 12" 
£2995.2 12" £49 95 Carr. LI 

Barclaycard 4; Access MAIL ORDERS & EXPORT ENQUIRIES T0:- 
PHONE ORDERS quoting AUDIO HOUSE, HENCONNER LANE, LEEDS, 18. 
CARD NUMBER accepted Tel: 0582 677881. 

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

Prices correct at 31.8.78 E. & 0.E All items subject o availability 
Tel. 25349 GLASGOW 326 Argyle St. (Closed Tues.). Tel. 041 -248 4158 

HULL 7 Whitefriargate Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.). Tel. 56420 
LONDON 238 Edgware Road, W.2 (Closed Thurs.). 

*LEEDS 
Tel. 723 1629 * 16-18 County (Mecca) Arcade, BrigBate 

(Closed Wed.). Tel. 449609 

*LIVERPOOL 35 Dawson Way, St. John's Precinct 
(Closed Wed. 

*MANCHESTER BoA oldn(Closed 
Wed.). Tel. 236 2778 

). Tel. 708 9380 

MIDDLESBROUGH 103 Linthorpe Rd. (Cl. Wed.) Tel. 247006 
*NEWCASTLE UPON TYNE 59 Grainger St. 

NOTTINGHAM 19/19A Market Street 
osed Wed.). Tel. 21469 

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

(Closed Thurs.). Tel. 20716 

*WOLVERHAMPTON Bclosedurhure j. Tel. 26612 

*MUSICAL INSTRUMENTS & ACCESSORIES 
in stock at these branches 
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THERMOSTATS 
Refrigeration as illustrated with 36" 
capillary £1.62. 
Limpet Stat must be mounted in close 
contact calibrated 90° -190 °F 15 amp 
contacts £1.62. 
Appliance Stat fix like a volume control - 
15 amp contact 30° -80 °F 85p. 
ditto but for high temps £1.25. 
Over Stat -with Serson and capillary 85p 

Wall Mounting by Satchweli £300 
Boiler Stat. with control 20 ° -80°C £216 

FLUROESCENT TUBE 
INVERTOR 
For camping - 
car repairing - 
emergency light- 
ing from a 12v 
battery you can't 
beat fluorescent 
lighting. It will 
offer plenty of well distributed light and is economical. We 
offer invertor for 21" 13 watt miniature tube for only £3.75 with 
tube and tube holders as well. 

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 Plessey 
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. 

ROTARY PUMP 
Self priming portable fits drill or 
electric motor pumps up to 200 gallons 
per hour depending upon revs. 
Virtually uncorrodable, use to suck 
water oil, petrol, fertiliser chemicals, 
anything liquid. Hose connectors 
each end £2 post paid. 

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

MERCURY BATTERIES 
Bank of 7 Mercury cells type 625 
which are approx. tin. diameter 
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 AO. 

INDUCTION MOTORS 
One illustrated is our reference MMI1 
made for ITT 1 stack 11 spindle £2.25, 

1 }stack £3 el 
£1-75. 1 stack £2.75. 

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 

MAINS TRANSFORMERS 
All these have 230/240v 50hz Primary. 
VOLTAGE CURRENT 
lv 2 amp 
2-4v 5 amp 
4v 7 amp 
On i amp 
6-5v f amp 
6-5v 200 mA 
6.50 0 -0-5v 100 mA 
6-5v 0 -6-5v 750 mA 
6-3v 0 -6.3v 100 mA 
6-3v 2 amp 
8.5v 1 amp 
8'5v + 8.5 sep winding t amp 
9v 
9v 
9v 
9v 
10v 
10v 0.10v 
12v 
13v 
12v 
12v -0-12v 
12v -0-12v 
15e tapped 9v 
17v 
18v 
20v 
20v 
20e 
20v -0-20v 
13v 
24v 
24v 
24v + 2v 7 amp 
24v 
25v 
26v 
30e 

3KW MODEL 
£5.95 

+ £1.50 P & P 

lamp 
1 amp 'c' core 
31 amp 
5 amp 
25 amp 
121 amp 
I amp 
f amp 
lamp 
50 mA 
1 amp 
2 amp 
;amp 
f amp 
1 amp 
5 amp 
121 amp 
6amp 
100 mA 
1, amp 
2 amp 
2 amp 
4 amp 
11 amp 
2 amp 
8 amps 

37v 
40v tapped it 30v, 20v & 

37 amps 

10v 6 amp 
6Ov -2 amp with 6-3v 

shrouded 
50e 8 amp 
60v 5 amp 
75v -3 amp with 6 3v 

shrouded TM23 
75v 41 amp TM24 
70v tapped 60e & 75v 4 amp TM24 
100v 1 amp TM25 
100e- 0.100v 1 amp TM25 
130v tapped 120v 1 amp TM28 
200v 1 amp TM25 
250v- 0-250v with 6-3v 2A 50 mA TM36 
250v - 100 mA TM36 
500v 50 mA TM36 

REF. 
TM1 
TM2 
TM32 
TM3 
TM37 
TM21 
TM21 
TM7 
TM33 
TM4 
TM12 
TM12 
TM5 

TMtt 
TM38 
TM15 
TM15 
TM9 
TM7 
TM10 
TM19 
TM41 
TM11 
TM12 
TM13 
TMt4 
TM27 
TMt5 
TM15 
TM2t 
TMt6 
TMI7 
TM39 
TM40 
TM18 
TM39 
TM15 
TM34 

TM15 

TM22 
TM29 
TM24 

PRICE 
£1.94 
£I.62 
£270 

85p 
85p 

£I.62 
£1.62 
£216 
LI.62 
£1.89 
£1.82 
£1.62 
£1.62 
£1.80 
£2.70 
£3.24 
£4.86 
£4.86 
£1.05 
£2.16 
£1.89 
£162 
£3.24 
£2 -70 
£1.62 
£1.90 
£1.62 
£4.32 
£4.86 
£4.86 
£1.62 
£2.12 
£270 
£2.97 
£378 
£2.43 
£2.98 
£4.86 

£31-86 

£486 

£486 
£1165 
£7.02 

£8-10 
£7.02 
£7.02 
£7.02 
£7.02 
£3.78 
£702 
£378 
£3.78 
£378 

Quantity Prices available. Please, unless you are calling 
add 25% to your order to cover cost of carriage. 

42 HOUR TIMERS 
VENNER 

As illustrated with sun correction made 
for G.P.O. phone boxes used perfect £2.95 
20 amp switching contacts. 

PP3 /PP9 REPLACEMENT 
MAINS UNIT 
Japanese made in plastic container 
with leads size 2" - 11" x 1f ", this 
is ideal to power a calculator or radio 
It has a full wave rectified and smoothed 
output of 9 volts suitable for a loading 
of up to 100mA. £2.53. 

SOUND TO LIGHT UNIT 
Add colour or white light to your amplifier. 
Will operate 1, 2 or 3 lamps (maximum 
450W). Unit in box ail ready to work. £995. 

HUMIDITY SWITCH 
American made by Ranco, their type 
No. J11. The action of this device 
depends upon the dampness causing 
a membrane to stretch and trigger a 
sensitive microswitch edjçVStable by a 
screw, quite sensitive-breathing on it 
for instance will switch it on. Micro 3 amp 
at 250v AC. Overall size of the device 
approx. 3f" long, 1" wide and 11" deep. 75p. 

WHAT COULD YOU BE DOING I 
in one year's time, if you understood corn - 
putor and microprocessor technology? 
Think it over then join the "Doing it digitally" 
course which is starting now. 
You will learn mainly by doing, not just 
reading, it's easy to understand that way. 
Pay as you learn -Just E5 deposit and eleven 
monthly payments of E3, (or E35 cash now), 
E23 worth of components sent now, more 
will follow as course requires them. 
REMEMBER THIS IS YOUR CHANCE! 

RELAYS 
12 volt two 10 amp changeover plug in 95p. 
12v three 10 amp changeover plug in £1.28. 
12e two changeover miniature wire ended 
95p. 12 volt open single screw fixing two 10 
amp changeovers 85p. 12 volt open three 10 
amp changeovers £1 -25. Latching relay mains 
operated 2 c/o contacts £2.11. Mains 
operated three 10 amp changeovers open 
type one screw fixing £1.25. Many other 
types with different coil voltages and contact 
arrangements are in stock, enquiries invited. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives 
really amazing results. You will re- 
ceive an amazing assortment of 
stations over the 19, 25, 29, 31 metre 
bands. Kit contains chassis front 
panel and all the parts £1.94- crystal 
earphone 55p including VAT and 
postage. 

XMAS PRESENTS 
Table radio as illustrated - 

mains MW £6 -S0 
Cassette Recoruer and player - 

LM & FM Radio £42-50 
Stereo Record player with pair 

of speakers £3350 

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

13" x 10" 
Relay 24 volt 

t -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 

£2.45 
£1.95 

95p 
95p 

£7.50 
£225 

on application 
45p 
95p 

£1.50 
£5.35 

Terms: Prices include Post & VAT. But 
orders under £6.00 please add 50p to 
offset packing. Bulk enquiries -Please 
Phone for Generous Discounts 688 1833. 

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

CROYDON CR8 1SG 

IT'S FREE! 
Our monthly Advance Advertising Bargains 
List gives details of bargains arriving or 
just arrived -often bargains 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 lists. 
FM Tuner and decoder, 2 very well made, (Japan) units, 
nice clear dial, excellent reproduction. £11.20 the pair. 
12 Volt Heavy Duty Relay, plug in tape has three pairs of 
10 amp changeover contacts. A transparent dust cover, price 
Li -08 suitable 11 pin base 45. 
4 Changeover Relay, upright mounting 4 sets of 10 amps 
changeover contacts, mains voltage coil £1 -72. 
12 Volt Pump. Designed we believe as a bilge pump, this is 
12 volt AC /DC motor coupled by a long enclosed shaft to a 
submersible pump. Suitable for water or most any fluids. 
Price £1250. 
High Load 24 Hour Clock Switch, made by the famous 
Smiths Company for normal mains but with clockwork 
reserve has load capacity of 80 amps at 240V 50HZ. Therefore 
suitable for dealing with large loads of say shop lighting. 
water heating, storage heaters, etc., etc. Has triggers for on 
and off once per 24 hours but extra triggers will be available. 
Price £1 -50 per pair., totally encased, Price £9.50. 
Enclosed 24 Hour Clock with contacts for breaking 10 -12 
amps at240 volts. This one has two sets of on /off per 24 hours, 
price £7.00. 
Light Dimmer, our timer module with small mods makes an 
excellent light dimmer. Contains a 4 amp 400V SCR so it 
should be suitable for loads approaching 1 KW. Price of module 
and instructions £2.25. 
push Pull Solenoids, mains operated solenoids which will 
push as well as or instead of pull. Very heavy duty, estimate 
this at 201bs push or pull 11" x 31" x 4" made Magnetic 
Devices Co. £7-50, 
Flashing Lights, chasing lights, random flashes, strobe 
effects etc., etc., can easily be achieved using our disco 
switches. These switches are ex- equipment but guaranteed 
perfect and supplied suitable tor mains working. To get some 
idea of the loading number, each switch is 10 amp. For the 
light pipe or Catherine Wheel effect order the 12 switch model 
with light pipe data model, interconnecting the switches to 
give fastest speed. 6 Switch model £5.9 Switch model £9.75 
12 Switch model £620. 
Reed Switches, standard 60 watt glass type. Normal open 
contacts glass lengths 2" diameter 3/16 ", 10 for £1,100 for £8, 
1000 for £70. 
Flat Reed Switches, for stacking, greater quantity in con- 
fined space. Price 50p. 
Ceramic Magnets, suitable for operating Reed switches, 
central fixing hole, 10 for £1. 
Music Centre Transformer 12 -0.22 at 1 amp' and 9 volt at 

amp. Normal primary, uprighting, impregnated and var- 
nished for quiet operation. Price £3.50. 
'W' Shaped Fluorescent Tubes for porch light, box signs 
or where you want light evenly spaced over a confined area of 
approx. 10" x 10 ", 30 watts made by Philips, price £2.24. 
Extension Speakers, 8 ohm 4 75 watts handling power. We 
have 5 or 6 different models in stock. cheapest being the 
Partytime at£3-95 each, again only really a bargain for callers 
as postage is £1-50 per speaker. 
Auto Transformers for working American tools and equip- 
ment, completely enclosed in sheet metal case with American 
type flat output socket made for computer so obviously first 
class 500 watts. With cang handle, offered at about half price 
only £15. These may be a bit soiled but are fully guaranteed. 
Similar but 1000 watt £2950. 
Car Starter Charger Kit. New version. We supply two 10 amp 
rectifiers. 250v transformer and the start change switch with 
instructions, price £9.75. This is probably one of the most 
useful pieces of equipment you can have in your garage. 
Sooner or later you or someone will leave something on and 
you will have a flat battery, this starter will get you away 
usually in less than 5 minutes. 
Resetter Counter, by Veedroot Company, 230/240V mains 
operated, intended for surface mounting has a fixing Flange 
at the bottom. Price £2-16. 
12V Drip proof Relay. Specially designed for going under 
the bonnet of a car, made by one of our big manufacturers, 
this really has a removable semi -hard rubber cover. Con- 
tacts look suitable for up to 10 amps so this could be the right 
one if you are thinking about making an anti -thief device. 
Price El +8p. 
High Speed Uniselector. As many customers know, we 
have a very comprehensive stock of uniselectors as used in 
automatic telephone exchanges, light flashing device etc., 
etc. Just arrived however is a high speed model made by 
famous Plessey, this is 2 pole 32 way with make before break 
wipers, overall size approx. 4" e 3" x 21 ", price £3.50 + 280. 
Pneumatic Ram for lifting, thrusting, pulling etc., etc., has 
2f" travel, looks large enough to open doors, lift, staircase, 
ventilators, etc. Price £7.00. 
Solder Gun Bargain. The ETP, this is 100 watt solder gun 
a very well made tool with lamp to Illuminate work, has double 
insulated mains transformer and is built into the shock proof 
thermoplastic case. Comes complete with spare tips. Mains 
operated of course. Price £4.50. 
Interested in Tape Control. American made tape punches. 
really beautiful units made of sophisticated parts, designed 
we believe to automatically operate typewriters and they can of 
course be used to operate other punch tape controlled 
machines. Reference number is NCR Class 461 -2 reference 
205 H8 R56. We believe these are 8 bit paper tape punches, 
powered from 115V 50HZ in very good condition with tape 
£1600, carriage is £3.20. 

MINI -MULTI TESTER 
Mating deluxe pocket 
size precision moving 
coil instrument - 
jewelled bearings - 
1000 opv - mirrored 
scale. 
11 instant ranges 
measures - 
DC volts 10, 50, 250, 
1000 
AC volts 10, 50, 150, 
1000 
DC amps 0 -1mA and 
0.100 mA. 
Continuity and resist- 
ance 0.150K ohms. 
Complete with in- 
sulated probes, leads, 
battery, circuit dia- 
grams and instruc- 
tions. 
Unbelievable value 
only £6.50. 
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If you have bought from Electrovalue, you will know just how large and varied our stocks ore. For those who hove yet to know, 
we are publishing e series of five ads, month by month to give up -to -date information and prices on the most important items 
we carry. These ads. now appear in stepped rotation it five journals -Pr. Wireless. Pr. Electronics, Everyday Electronics, 
Electronics Today lntetnl. and Elektor so that the complete seres will be available each month. In this way, no motter which 
journals you read, BY DETACHING AND SAVING THESE PAGES, YOU WILL HAVE A VALUABLE AND COMPREHENSIVE 
MONEY SAVING CATALOGUE. ALL MERCHANDISE IS BRAND NEW AND GUARANTEED. 

Meet us at BREADBOARD 78 Stand B8 

Capacitors 
CERAMIC DISC 
500V,1,2, 5nF 
50V: 0.02pF 

3p 
3p 

CERAMIC FLAT 
TUBULAR 837448 
(25mm/ 
0.01pF63V 4p 
0.022pF40V#F 3p 
0.022pF 63V 5p 
0.0335F 63V 5p 
0.047pF 63V 5p 
0.068pF 63V 6p 
CERAMIC FLAT 
TUBULAR 837449 
15mml 
0.047pF 63V 5p 
0.068pF 63V 5p 
0.1pF63V 6p 
0.22pF 63V 11p 

CERAMIC PLATE 
(Mulford C3331 
Ell values 
1.8pF- tBpF 4p 

CERAMIC PLATE 
E12 values 
22 -33pF 3p 
39 -68pF 3p 
82- 220pF 3p 
270 - 1000pF 3p 
E6 values 
1500 - 4700pF 3p 
6800pF 3p 

CERAMIC FEED 
THROUGH 
t000pF350V 6p 

ELECTROLYTIC, 
REVERSIBLE 
EX50 series, 50V. 
20F 25p 
4uF 27p 
6, 8, 10, 16uF 30p 
25pF 35p 
40, 600F 56p 
tOOpF 65p 
ELECTROLYTIC, CANS 
Siemens 541070, 
unsleeved 
1000pF40V .99p 
1000pF63V 1.07 
10005F 100V 1,50 
2200pF 25V 1.08 
2200pF40V 1.21 
2200pF 63V 1.50 
4700pF 25V 1.46 
4700pF 40V 1.50 
4700pF 63V 2,04 
ELECTROLYTIC, CANS 
Daly, sleeved 
1000!25. 46p 
2200 /50 94p 
5000(25 98p 
4700/100 3,61 
ELECTROLYTIC, 
axial lead 
Siemens B41313/ 
841283/641010 

pF volts 
0.47 63 21p 
0.47 100 12p 
1.0 40 21p 
1.0 100 12p 
2.2 25 12p 
2.2 63 12p 
2.2 100 12p 
4.7 16 21p 
4.7 40 12p 
4.7 63 12p 
4.7 100 14p 

uF 
10 
10 
10 
10 
10 
22 
22 
22 
22 
22 
47 
47 
47 
47 
47 
47 
100 
100 
100 
100 
100 
100 
100 
220 
220 
220 
220 
220 
220 
220 
220 

volts 
6.3 

25 
40 
63 

100 
10 
25 
40 
63 

100 
3 

10 
25 
40 
63 

100 
3 

10 
16 
25 
40 
63 

100 
3 
6.3 

10 
16 
25 
40 
63 

100 

470 10 
470 16 
470 25 
470 40 
470 63 
470 100 
1000 3 

1000 6.3 
1000 10 
1000 16 
1000 25 
1000 40 
1000 63 
2200 3 

2200 10 
2200 16 
2200 25 
2200 40 
4700 16 
4700 25 
10,000 

ELECTROLYTIC, 
PLUGGABLE 
Siemens 841316 series 

pF 
1.0 
2.2 
4.7 
to 
22 
22 
47 
47 
47 
100 
100 
too 
100 
100 
220 
220 
220 
220 
220 
470 
470 
470 
470 
1000 

volts 
63 
63 
63 
63 
40 
63 
16 
40 
63 

6.3 
16 
25 
40 
63 

3 
to 
16 
25 
40 

6.3 
10 

25 
40 
16 

GOODS SENT POST FREE U.K. on C.W.O orders 

over f5 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 E25. 

TOP QUALITY MERCHANDISE - ALL 
GUARANTEED. 

V.A,T. - add 8% to value of order. For items 
marked add t 2+ %. 

21p 
12p 
12p 
14p 
15p 
12p 
12p 
13p 
15p 
16p 
12p 
12p 
14p 
15p 
16p 
19p 
12p 
14p 
15p 
16p 
16p 
22p 
28p 
13p 
15p 
15p 
17p 
20p 
24p 
30p 
47p 

19p 
24p 
22p 
31p 
49p 
74p 
18p 
22p 
21p 
30p 
40p 
45p 
76p 
23p 
30p 
45p 
70p 
77p 
85p 
96p 
40p 

13p 
13p 
13p 
13p 
13p 
14p 
13p 
14p 
18p 
14p 
14p 
15p 
18p 
24p 

8p 
16p 
18p 
19p 
23p 
16p 
19p 

25p 
29p 
26p 

Quantity prices available except for M DC. 

ELECTROLYTIC, 
TANTALUM BEAD 
Siemens 645134 serie 

pF 
0.1 
0.15 
0.22 
0.47 
0.68 
1.0 
2.2 
2.2 
3.3 
4.7 
4.7 
6.8 
10 
to 
10 
15 
22 
22 
22 
33 
47 
47 
100 
100 
100 

volts 
35 
35 
35 
35 
35 
35 
16 

35 
16 
16 
35 
25 

6.3 
16 
25 
25 

6,3 
16 
25 
to 
6.3 

16 

14p 
12p 

! 14p 
14p 
14p 
14p 
14p 
14p 
14p 
16p 
18p 

! 18p 
16p 
18p 
2op 
31p 
t8p 
22p 
45p 
22p 
22p 
35p 

3 22p 
6.3 45p 

10 67p 

ELECTROLYTIC, 
TANTALUM, AXIAL 
Siemens series D. 

0.1/35. 0.47/35. 1/35 
2.2/20, 4.7/10 
2.2/35, 4,7/35 
10/20, 22/15 
47,10 

LACQUER FILM 
lean- polarised) 
Siemens 832110 
series 20%101. 

pF volts 

35p 
35p 
37p 
37p 
66p 

0.1 100 76p 
0.15 63 62p 
0.22 63 65p 
0.33 63 70p 
0.47 63 78p 
0.68 63 84p 
1.0 63 91p 
1.0 100 1.45 
1.0 250 2.01 
1.5 63 93p 
22 63 1.60 
3.3 63 1.82 
4.7 63 2.07 
6.8 63 2.59 
10 63 3.00 
10 100 5.06 

SILVERED MICA, 350V 
i for,pF1 
R611, 12.7 x 8mm. All in pF. 
2.2,3.3,5 11p 
6.8, 10, 15 11p 
18,20,22,25 11p 
27,30,33 11p 
39,47,50 11p 
56,68 11p 
100 12p 
150 14p 
220 17p 
330 20p 
81015, 16.5 x 11.4rnm 
82,100 11p 
120,150 11p 
180, 200, 220 12p 
250.270, 300 12p 
330 15p 
470 16p 
1000 20p 

R1524, 28.0 x 1 7.8mm 
330 18p 
390,470,500 18p 
560,680 18p 
820, 1000 22p 
2200 24p 
3300 36p 
4700 46p 
R2032, 35.6 x 23.0mm 
1500.1800 18p 
2200, 2700 24p 
3600,3900 29p 
4700, 5000 33p 
6800 41p 
8200, 10,000 56p 

MIXED DIELECTRIC, 
M.D.C. 
600V 
0.1 28p; 0.47 77p; 
I.0uF 84p 
1000V 
0.001, 0.0022, 0.0047 20p; 
0.01 22p; 0.022 23p; 
0.1 32p; 0.22 57p; 
0.47 81p; 0.047 32p 
POLYESTER. 
Mollard C280, PC mtg. 
0.01, 0.015 5 6p 
0.022 O 6p 
0.033, 0.047 6p 
0.068 7p 
0.1 7p 
0.15 8p 
0.22 9p 
0.33 13p 
0.47 15p 
0.68, 1.0 24p 
1.5, 2.2 42p 

POLYESTER, 
PC mounting 
Mullard 344- or Siemens 
832234- series as available 
100V 
0.047 
0.068 
0.1 
0.15 
0.22 
0.33 
0.47 
0.68 
1.0 
2.2 
4.7 
6.8 
250V 
0.01 
0,015 
0.022 
0.033 
0.047 
0.1 
0.68 
os2 
1.0 
2.2 
400V 
0.01 
0.015 
POLYESTER, A 
Siemens 83223 

pF volts 
0.01 630 
0.015 630 
0.022 630 
0.033 400 
0.047 250 
0.047 400 
0.047 630 
0.068 250 
0.1 250 

9p 
9p 

10p 
11p 
12p 
i6p 
18p 
22p 
27p 
46p 
79p 
1.08 

6p 
6p 
Sp 
8p 
8p 

11p 
24p 
24p 
27p 
48p 

7p 
7p 

al 

series 

For ACCESS or BARCLAYCARD orders, just phone 
or write your number. 

NO discounts allowable on prices marked NET or N. 

TEAR OUT AND TAKE GOOD CARE OF THIS 
PAGE AND REMEMBER TO LOOK OUT FOR 
NEXT MONTH'S TO ADD TO IT. 

OUR COMPUTER -AIDED SERVICE TAKES 
GOOD CARE OF YOUR ORDER NO MATTER 
HOW LARGE OR SMALL. 

COMPREHENSIVE PRICE LIST FREE ON 
REQUEST. 

13p 
13p 
13p 
13p 
13p 
14p 
16p 
14p 
14p 

ieetìon 2 

0.1 400 
0.1 630 
0.12 250 
0.15 250 
0.22 250 s 

15p 
25p 
13p 
14p 
15p 

POLYESTER, 
832563 PCM 
1.0 400 72p 
(Good pulse discharge ratings) 

0.33 250 18p POLYPROPYLENE, 
0.47 250 21p 833063, 160V 

0.68 250 27p 100, 470, 680pF 4p 

1.0 250 31p 2200, 4700, 5600pF 6p 

1.0 400 46p 510opf 4p 
2.2 250 51p 6800, 10,000pF 6p 
4.7 250 1.04 POLYSTYRENE, 
10 250 1.81 831110, 160V 

5, 7, 10, 12pF 6p 
POLYESTER, 15, 22, 27, 33pF 6p 
B32560 PCM 7.5mm 39pF 6p 

pF volts 47, 56, 68, 82pF 5p 
0.001 250 
0.0015 250 
0.0022 250 
0.0033 250 
0.0047 250 
0.0068 250 
0.0082 250 

6p 
6p 
6p 
6p 
6p 
6p 
7p 

100,120, 150pF 5p 
160, 180, 2200 5p 
270, 330, 390pF 5p 
470, 560pF 5p 

POLYSTYRENE, 
B31310, 160V 
560, 680, 820pF 5p 

0.01 250 
0.012 250 
0.01 5 250 
0.018 250 
0.022 250 
0.02 7 250 
0.033 250 

6p 
7p 
6p 
8p 
7p 
8p 
7p 

1000, 1500 5p 
2200,3300pF 5p 
1200, 1800, 2700 8p 
3900, 4700 Sp 
5600, 6800, 8200 8p 
10000pF 8p 
12000, 15000 12p 

0.039 250 ! 8p 18000, 22000 13p 
0,047 250 7p 
0.056 250 9p TRIMMER CAPACITORS 
0.068 250 8p Polypropylene, 100V, 0.1" 
0.082 250 11p matrix 

0.1 250 9p 2 -10pF 23p 
0.1 100 9p 5.5 -65pF 34p 
0.12 100 12p 2 -22pF 27p 
0.15 100 10p VARIABLE CAPACITORS 
0.18 100 ! 14p Jackson 'Dilicon' solid dielec. 

- 0.22 100 12p 100pF 1.70 200pF 1.82 
0.27 100 19p 300pF 1.96 500pF 2.20 
0,33 100 16p Jackson C804, 
0.39 100 23p air dielectric. 
0.47 100 20p 5pF 1.39 600F 1.66 
0.56 100 30p 20pF 1,48 150pF 1.89 
0.60 100 25p 50pF 1.48 15pF 1.39 

1 Dopy 1.71 30pF 1.66 
POLYESTER. 10pF 1.39 75pF 1.66 
832561 PCM 25pF 1.39 
0.01 250 5p Jackson Ball Drives, 6:1 

0.022 250 6p 451180 1.38 
0.047 250 7p 4511DA 1.38 
0.1 250 9p 4489 with calibrated dìa14.88 

0.22 100 11p CAPACITOR CLIPS 
0.47 100 17p HORIZONTAL 
to 100 28p 25mm 8p 35mm 10p 

44mm 11p 
POLYESTER. VERTICAL 
B32562 PCM 25mm Sp 30mm 14p 
0.47 100 17p 35mm 8p 41mm 8p 

.0 100 30o 44mm 10p 51mm 14p 
2.2 100 48p 64mm 14p 

We are National Distributors for 

NASCOM 1 

MICROCOMPUTER KITS 
for delivery from 

£137 SU stock. Net from 
Y.A.T. 

Trade Enquiries lnvi ted. 

MOTOROLA 
MICROPROCESSOR EVALUATION KIT 

£175.87 Net -I- V.A.T. 

Reply please to Dept P.W.I f. 

ELECTRÖVKLIÏE LTD 
28, ST. JUDES ROAD,ENGLEFIELD G REEN; 

EGHAM,SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 

Northern Branch - 680, BURNAGE LANE, 
BURNAGE, MANCHESTER M19 1NA(061)432 4945 :; 



Crystal calibrators are available commercially 
either as completed units or in kit form. Kits are available from two advertisers in PW. Rocquaine Elec- 
tronics, Aldebaran, Le Coudre, St Peters, Guernsey, 
C.I. offer their RQ -1 which has outputs of 1MHz, 
100kHz and 10kHz with optional c.w. or modulated 
outputs, while Cambridge Kits have a calibrator with 
outputs of 1MHz, 100kHz and 25kHz which provides 
markers up to v.h.f. 

DX Clubs 
The World DX Club has recently released the 3rd 

edition of its QSL Statistics which contains details of 
16576 QSLs, received by members from 1969 to 1976. 
Copies can be obtained from the WDXC, 17 Motspur 
Drive, Northampton, NN2 6ZY for 50p (UK) or 5 
IRCs seamail and 7 IRCs airmail. The WDXC can also 
supply copies of two new publications issued by the 
European DX Council. The first is the Reporting 
Guide which contains advice, vocabularies and report 
models for reporting in English, French, Spanish and 
Portuguese. The other is the EDXC Landlist which 
lists 274 radio countries and contains an ITU zone 
map. The EDXC publications can be obtained by UK 
and Irish DXers from 39 Sollershott Hall, Letchworth, 
Herts for 80p each. 

The inaugural meeting of the North England Radio 
Club took place in Birkenhead on July 29, the new 
club being formed out of the old Merseyside DX club. 
A sample copy of the club bulletin Radio Spectrum is 
available for two 9p stamps (UK) or for two IRCs 
(abroad) from the secretary who is Norman Monti, 66 
Chesnut Grove, Birkenhead, Merseyside, L42 OMZ. 

DX 
Radio Japan has been picked up on 21535kHz in the 

13m band by Charles Kaberry (Fleetwood) who heard 
the English programme at 0800 with his FRG -7 and 
Joystick antenna. Bill Stevenson (Swinton) also heard 
this transmission with his Vega 206 plus 40ft loft 
aerial and he received a QSL card within 3 weeks. 
Bob Bell (Blyth) logged Radio Colombia on 5985 at 
0335 and ORF (Austria) on 15410 and 15440 at 0830 
using his FRG -7 and long wire. Davis 'Stevenson 
(Thurso) has an Astrad 17 and 100ft long wire with 
which he picked up Radio Australia on 6035 at 2100, 
15410 at 2240, 11880 at 1900, 17825 at 0140 and 17725 
at 0200, none of which are beamed to the UK. The 
address for reception reports is Box 428G, Melbourne, 
Australia 3001. 

Harmonics are reported by P. R. Sixe (Cambourne) 
on 23670 (2 X 11835) and 23940 (2 X 11970) both being 
from Radio Free Europe and on 23660 (2 X 11830) this 
time from Radio Moscow. DX heard on 60m included 
Lagos 4990 at 0430, Radio Colosal Colombia 4945 at 
0445, Radio Reloj Costa Rica on 4832 also at 0445 
and a station mentioning Paramaribo Surinam on 
approx 4850 at 0425 (nothing listed here). Roy Patrick 
(Derby) has also been active on 60m with his Trio 
9R59D and he pulled in ELWA Monrovia on 4770 at 
2215 and a Chinese station on 5020 at 2200. Jim 
Edward (Wigan) has an FRG -7 and a 60ft loft aerial 
plus a.t.u. DX heard included Radio Nacional Colom- 
bia on 15335 at 0200 and Uganda on 15325 at 0400, 
the latter being -a test transmission with a request for 
reception reports. 
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by Ron Ham BRS15744 

Guy Stanburys letter to the Editor in our August 
issue about interest in Band II has certainly prompted 
comments from my readers and I know that Guy is delighted with the response he has already received. 
John Branegan, GM8OXQ, Saline, Fife, says "I wonder 
if many of the youngsters realise what a good band 
for DX Band II is, with my ordinary commercial stereo 
and a simple 3- element beam, fixed on Kirk of Shotts, 
i.e. 215 °, I still get plenty of Polish, Slav and French 
stations on f.m. whenever the barometer is up ". 

Mike Gaskin, a new reader from Croydon, Surrey, 
uses a Trio KT600S on Band II with a dipole at 30ft 
and says that Hilversum 1 was audible for 4 days 
from July 13th to 18th and Ian Rennison, Horsham, 
Sussex, writes "The MUF increased to 100MHz for 
about 15 minutes at 1805 on July 27th allowing a 
number of Spanish stations to be heard in Band II ". 
Between 1200 and 2200 on July 12th, Frank Luman, 
Glasgow, heard several Norwegian stations between 
89 and 97MHz and recommends that DXers should use 
some form of r.f. pre -amplification as well as a good 
aerial on Band II. 

Sporadic -E 
Both Ian Rennison and myself frequently received 

strong television pictures, identified by their test 
cards, from stations in eastern Europe, Russia, Spain 
and Scandinavia during the sporadic -E disturbances 
which occurred for some period on 21 of the 30 days 
between July 19th and August 18th. Signals from 
Norwegian television were often very strong and test 
cards labelled Norge, Gulen and Steigen were seen 
on Ch.E2 and Gamlem and Hermnes on Ch.E3. Mike 
Gaskin uses a JVC 3050, 625 -line TV receiver for 
DXing on Bands I, III and V and around 1830 on 
July 15th he saw, as I did, a caption which read 
"Granada Television International ", we think on 
Ch.E2. Any gen about this will be welcome. 

A picture received in Sussex by sporadic -E from 
Finland. The JVC 3060 receiver was fed by a simple 
dipole aerial 
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Throughout each event, a large number of strong 
signals were received from east- European broadcast 
stations between 65 and 73HMz, a variety of Con- 
tinental radiotelephone signals between 40 and 
50MHz and often signals from the German 10m 
beacon, DLOIGI. 

Solar Activity 
Although very little solar noise was recorded at 

136MHz between July 19th and August 18th, Cmdr 
Henry Hatfield, Sevenoaks, Kent, has observed 
several very dense prominences and filaments with 
his spectrohelioscope. Henry is building a 23cm radio 
telescope and intends to find out if there is any 
positive relationship between solar noise at 1296MHz 
and 136MHz when sunspots are present. 

The 10 Metre Band 
John Branegan also noticed the lack of solar 

activity and writes, "This is a very sudden change 
from a month ago, 10m is dead, 15m poor, OSCAR -8A 
superb into USA with 4- minute QSOs right down to 
the horizon with no trace of fading, so the ionosphere 
is very quiet ". Mr M. Mrzyglod, Wallingford, Oxford, 
has been DXing on the m.w. band for about two years, 
and, after reading about the International Beacon 
Project stations, in this column, and hearing distant 
amateurs on 10m, he is going to give this band a try. 

Sporadic -E was very prominent on July 27th and 
Harold Goble, G4FDQ, Lancing, worked. OD5ID, a 
French Embassy station in Beirut, who was using 10 
watts and 7X2BIC, Algeria, who was only using 2 
watts. Harold Brodribb, St Leonards -on -Sea, now using 
an AR88LF receiver, heard DM5TML calling CQ and 
LV9DM calling SM. Both Harolds have heard 
Rhodesian and South African stations on 10m during 
sporadic -E disturbances. On August 8th stations were 
again heard calling CQ sporadic -E on 10m and at 
1832 on the 10th and 0913 on the 18th, the Cyprus 
beacon, 5B4CY was heard. 

Microwaves 
Both Ern Hoare, G8BDJ, Southwick, Sussex, and 

Ern Downer, G8GKV, Worthing, worked Don Hayter, 
G3JHM /P, from Chanctonbury Ring, near Worthing, 
during a recent RSGB Microwave Cumulative contest. 
However, during the evening of August 11th Don, 
holidaying near Parfleur, used his 3cm gear with the 
calisign, FOAKD /P and, at a distance of 155km he 
had 59 plus QSOs with both G8BDJ /P and G8GKV /P 
on Mill Hill, some 400ft above Shoreham, Sussex, 
which means that Ern. Downer now qualifies for the 
RSGB's award, for a contact on 3cm above 150km. 
Further congratulations go to Ern who has completed 
3cm contacts with stations in 5 QRA Locator Squares 
and qualifies for another Society award. He may well 
be the first UK amateur to hold both microwave 
awards. 

Readers' Special Events 
On July 22/23rd, members of the Chichester Radio 

Club established a station, G8NMF /P at the Good- 
wood Show, in aid of charity, along with military 
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displays and vintage vehicles. During the event, club 
chairman Mike Rowe, G8JVE /M, was a passenger in 
a TR7 with a 2200G between his knees, and a whip 
aerial inside the car being driven around the famous 
Goodwood motor circuit by a chief racing driving in- 
structor. At 100m.p.h., Mike worked their exhibition 
station and his signals were also heard by a listener, 
in nearby Chichester, who reported hearing the squeal 
of tyres via Mike's microphone. 

Early in July, Jack Brooker, G3JMB, Hassocks, 
Sussex, had a camping holiday in Orkney and Scot- 
land and managed a few f.m. contacts on 2m. Jack 
did very little mobile operating in the three days he 
took to travel 770 miles to Scrabster, Caithness, 
"Mainly ", says Jack, "because in the head winds my 
5/8 magnetic mount would not stay on the roof of 
the car ". During his holiday he worked numerous 
GMs, G, ON, and LA via the Aberdeen repeater 
GB3GM, R7, and while parked on the old Flintstown 
to Kirkwall road he heard the Stavanger repeater, 
LA5VR, competing with GB3GM on R7 and used it 
to work LA2FV in Stavanger. 

Ian Rennison has produced some fine transparen- 
cies of the sporadic -E television signals he received 
from Austria, DDR, Italy, Iceland, Spain and Russia. 
His brother David, in the same QTH, has a special 
interest in 2m DX using a NR56 in his car with a 5/8 
whip aerial and a Microwave. Modules converter into 
a Trio 9R59 -DS in his shack. David built a 3- element 
beam for s.s.b. DXing and uses a 5/8 ground plane for 
the repeater network. 

Alan Baker, G4GNX, Newhaven, worked W8FUP 
on 20m who told him that there are over 100 repeaters 
on 2m within a 50 mile radius of Cincinnati, Ohio, 
and some of them are over 800ft a.s.l. 

Tropospheric 
Between 2000 and midnight on July 27th a tropo- 

spheric disturbance followed the sporadic -E and Mike 
Rowe worked 3 Fs, 3 HB9s, and 1 ON on 2m s.s.b. 
During the early evening of July 22nd, Roy Bannister, 
G4GPX, heard PAOs and ONs on 2m s.s.b. and Alan 
Baker had 2m c.w. contacts with F6DOP in Paris and 
F9LT in Versailles. A brief lift occurred around 2000 
on August 8th when I heard G3GDW in Northampton 
contact Constance Hall, G8LY, Hampshire, through 
our local repeater, GB3SN, R5, and at 2010 Ian Ren- 
nison watched a news programme, with a YL 
announcer on Ch.E6, 182MHz. 

At 1600 on August 14th, G4GPX heard repeaters 
FZ2THF, FZ3THF, GB3BC, and GB3P0, and at 2146, 
G4GNX worked F1ENH, Boulogne, and ON6FI and 
ON5AN in Ghent. Conditions were good for v.h.f. 
during the spell of fine weather on August 17th, 18th, 
and 19th, when many repeater signals were heard 
well above their normal range. At 0722 on the 19th 
I heard G8DD in Nottingham and G8MLC on the Isle 
of Wight have a QSO through the Bristol Channel 
repeater, GB3BC. 

OSCAR 
John Branegan has now worked transatlantic s.s.b. 

on both satellites, on all four modes, 7A, 7B, 8A and 
8J. "On my first test transmission up to OSCAR -7B ", 
writes John, "I called CQ test and. DB5KF /P came 
straight back" and later he worked a K4 in West 
Virginia. 

Practical Wireless, November 1978 



What do the VHFs 
have to offer? . Part 2 

Apart from the general enjoyment of operating on 
the v.h.f. bands, the scientific aspect of hearing or 
working DX is exciting, especially when a given 
region of the earth's atmosphere is well and truly 
disturbed. Although a great deal is already known 
about the strange behaviour of v.h.f signals under 
abnormal conditions, we still have a lot to learn and 
the observations which we make during each new 
event will be of value to the scientists of the future. 

Owing to the limited range of v.h.f. signals and the 
careful planning by both national and international 
bodies, the hundreds of transmitters required to 
meet the needs of a thickly populated area like 
Europe, must share the same or similar frequencies, 
within a particlar band. This arrangement works well 
until a natural disturbance occurs and increases the 
normal range of signals from about 100 to more than 
1,000 miles. Remember the old saying "One man's 
meat is another's poison" well, this is very true in the 
world of v.h.f., because, when we radio enthusiasts 
are enjoying that super DX on 2m and 70cm, the 
Band III and Band V televiewers are pestered with 
interference on their sound and pictures from the 
unwanted signals, of the distant stations, which are 
sharing the same channel. 

Solar Noise 
Radio waves from a solar event are most likely to 

be heard between 100 and 200MHz and will sound 
like a massive increase in the receiver background 
noise. wh000000sh, and covering several megahertz 
These waves, which originate on the sun 8.3 minutes 
before they are heard on earth, tell us that a solar 
event, like a flare, has. taken place and that particles 
from the sun may reach us within the following 50 
hours. 

Because the earth's atmosphere is so very complex 
it is worth taking a look at the different regions and 
their effect upon v.h.f. signals. 

Aurora Borealis 
Briefly, if a stream of particles from a solar flare 

enter the earth's polar atmosphere they are likely to 
randomly ionise the surrounding gases for several 
hours. This phenomenon, called aurora, has a strange 
effect on radio signals, for instance, the letter X in 
Morse code normally sounds like dah- dit -dit -dah, but 
when reflected from an aurora it will sound raspy, 
ror- rit -rit -ror and likewise, an s.s.b. signal is like a 
ghostly whisper and no amount of b.f.o. will improve 
it. Another point to remember is, that whatever the 
geographical location of the transmitter from which 
the auroral reflected signals originated, your receiv- 
ing aerial beam must point toward the north. By 
careful tuning it is possible to detect signals from 
stations some 2,000 miles away. For our readers in 
the southern hemisphere, a similar effect- Aurora 
Australis- occurs at the South Pole. 

Sporadic -E 
The E region, or, as in early technical literature, 

the Kennelly- Heaviside layer, of the ionosphere, 
forms some 60 miles up at sunrise and disperses at 
sunset. But, during the months of April to August 
this region will suddenly break up into clouds of 
densely ionised gas and deflect radio signals within 
the range 30 -80MHz more than 1,000 miles off their 
intended course. Because of this extended range, UK 
televiewers, still using Band I, 40 -67MHz for BBC, 
will receive a wide variety of continental radiotele- 
phone, RTTY, and beacon signals on top of their 
pictures. While those viewers gnash their teeth, the 
TV DXers among us look in Band I for pictures from 
stations in Europe, the Mediterranean area, Russia, 
and parts of South Africa. 

Most sporadic -E events last for only a few hours, 
during which time the 4m amateur band may be 
blotted out by strong f.m. signals from broadcast 
stations in Poland, while broadcast signals from 
several other east -European countries, using the 
range 65- 73MHz, pound into the UK and interfere 
with Private Mobile Radio transmissions in "low 
band ". Readers like Anthony Mann in Australia, keep 
us informed about the sporadic -E disturbances which 
affect other parts of the world at different times of 
the year. 

Two further examples of sporadic -E TV reception. Pictures from Moscow on Ch.R1 (49.75MHz) of a 

funeral taking place on July 19th. The receiving set -up is the same as that for the picture from Finland 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH. VAT 8% 

12 OR 24 VOLT OR 12 -0.12V 30 VOLT RANGE 
PRIMARY 220 -240 VOLTS Pri 220/240 Sec 0.12- 15- 20- 24 -30V Volt - 

Amps ages available 3, 4, 5, 6, 8, 9, 10, 12, 15, 

Ref 12V 24V E P & P 18, 20, 24, 30V or 12V -0 -12V & 15V- 0 -15V. 

111 0.5 0.25 2.20 0.45 Ref Amps £ P & P 

213 1.0 0.5 2.64 0.78 112 0.5 2.64 0.78 

71 2 1 3.51 0.78 79 1.0 3.57 0.96 

18 4 2 4.03 0.96 3 2.0 5.27 0.96 

70 6 3 5-35 0.96 20 3.0 1120 1.14 

108 8 4 6.011 1.14 21 4.0 7.44 1.14 

72 10 5 7.67 1.14 51 5.0 t37 1.32 

1 1 17 16 8 1039 1.32 88 8-0 11.73 1.64 

115 20 10 13-10 2.08 89 10.0 13.33 1.84 

187 30 15 17.05 2.08 
228 60 30 26'62 OA 60 VOLT RANGE 

Pri 220/240V Sec 0-24-30-40-48-60V 
SO 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, 30V- 0.30V. 
33, 40 or 20V -0 -20V á 25V- 0 -25V.- Ref Amps £ P & P 

Ref Amps £ P & P 124 0.5 3.50 0.96 

102 0.5 3.41 0.78 126 1.0 550 0.96 

103 1.0 4.57 0.96 127 2.0 7.00 1.14 

104 2.0 6.9$ 1.14 125 3.0 1054 1-32 

105 3.0 8.45 1.32 123 4.0 12.23 1.84 
106 4.0 10.70 1.50 40 5.0 13.95 1-64 
107 6.0 1462 1.64 120 6.0 1560 1.84 

118 8.0 17.05 2.08 121 8.0 20.15 OA 
119 100 2170 OA 

189 12.0 27.13 OA 

MAINS ISOLATING (SCREENED) 
PRIM 120/240 SEC 120/240 CT 

Ref VA (Watts) £ P & P 
07 20 

149 60 
150 100 
151 200 
152 250 
153 350 
154 500 
155 750 
156 1000 
157 1500 
158 2000 

4-40 0.79 
6-20 0.96 
7-13 1.14 

11-16 1-50 
12 -79 1.84 
16.22 1.84 
19.15 2.15 
29-06 OA 
37-20 OA 
45.60 OA 
5460 OA 
79.05 OA 

"State Volts required 115V or 240V. 

HIGH VOLTAGE ISOLATOR 
Prim 200/220V or 400/440V 

Vs $ec Ref 
110/120V CT or 200/240P 

T P 
80 243 S$9 1.32 

350 247 14.11 1-84 
1000 250 41.76 OA 
2000 252 5863 OA 

AUTO TRANSFORMERS 
Ref VA (Watts) £ P & P 
113 15 0-115-210-240 2.48 0.71 

64 75 0 -115- 210 -240 3-SS 0.96 
4 150 0.115- 200 -220 -240 5.35 0.96 

67 500 0-115-200-220-240 1099 1-64 
84 1000 0- 115 -200- 220 -240 1676 2.08 
93 1500 0 -115 -200- 220 -240 23-36 OA 
95 2000 0. 115 -200- 220 -240 34.62 OA 
73 3000 0-115-200-220-240 43-00 OA 
800 40000 -10- 115 -200- 220 -24067.50 OA 
57s 50000- 10-115 -200- 220 -2407745 OA 

CASED AUTO TRANSFORMERS 
240V cable In 115V USA flat pin outlet 
VA £ P á P Re( 
15 4.96 0.96 113W 

150 S-4$ 1.14 4W 
200 9.92 1.45 65W 
250 10.49 1.45 691414 

500 15.73 1.64 
750 1055 1-76 

1000 22-U OA 
1500 26-02 OA 
2000 3765 OA 

83W 
84W 
93W Prices correct 8 -5 -78. Please add 
95W VAT after P & P. 

SCREENED MINIATURES 
£ 
1.99 
2-$5 
2.14 
1.90 
2.59 
3.93 
1.99 
2.56 
3.41 
4.63 
399 
5.39 
1.99 
2.64 

Ref mA Volts 
238 200 3-0-3 
212 1A, 1A 0-6, 0-6 

13 100 9-0-9 
235 330, 330 0-9, 0-9 
207 500, 500 0-8-9-, 0-8-9 
208 1A. IA 0-8-9, 0-8-9 
236 200,200 0-15, 0-15 
214 300,300 0-20,0-20 
221 700 (DC) 20-12-0-12-20 
206 1A, 1A 0-15-20-0-15-20 
203 500,500 0-15-27-0-15-27 
204 1A, 1A 0-15-27-0-15-27 
239 50 12-0-12 
5112 500 12-15-20-24-30 

P&P 
0-55 
0.78 
0.38 
0.38 
0.71 
0.78 
0.38 
0-78 
0.78 
0.96 
0-96 
n-96 
0-38 
0.78 

COMPONENT PAKS 

50 High Quality Metal Oxide 
2 x 5% ; + : W resistors. 
150 Mixed Value Capacitors. 
10 Reed Switches. 
30 Wire Wound Resistors 
mixed. 
25 Assorted presets. 
30 3 tag terminal strips. 
Hardware pack nuts, bolts, 
washers, insulators 
200 Mixed Resistors 
70p ea. P &P 40p. VAT t2;% 

BRIDGE RECITIFIERS 
50V 50A £2.00 

200V 2A £045 
400V 4A £0.85 
400V 6A £1.0S 
500V 10A £215` 
VAT 121% 15p P &P "VAT 8% 

AMPLIFIER MODULES 
10W (AL30) £3.75 
25W (AL60) £4.57 
35W (AL80) £7-15 
125W (AL250) £1725 
Power Supply PS12 £1.30 
Power Supply SPM80 £4.25 
VAT 12i %P & P 35p. 

MINI- MULTIMETER 
DC -1000V AC -1000V DC -100mA Res -150k0 
10000 /V Bargain £5.56. 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 ". £11.34. P & P £1.05. VAT 8 %: 

TEST METERS 
AVO 8 MK5 £7710 EM272 £5070 
AVO 71 £3130 DA116 digital £100-00 
AVO 73 - £42 -S0 Meager BM7 battery 
AVO MM5 £26.10 £4250 
Wee Megger £3250 BX505 Sanwa £360. 
AVO TT169 in circuit Transistor Tester £3250 
U4315 Budget Meter 20KB /VDC, 2K /VAC 1000v 
AC /DC, 2.5A AC /DC, 500K res. In robust 
steel case -leads £1585. VAT 8% P & P £1.15. 

NEW RANGE 
TRANSFORMERS 

Sec 45 -36-0 -36-45 Sec to give 36 -036, 
36 -0-36, 45-0-45V, MV or 90V. 

P & P 
2A £9.80 £1.3$ 
3A £11 .47 £1.4$ 
4A £13.90 £1.84 
5A £1674 £2.15 
6A £20.77 £2.30 

PANEL METERS 
2" 0 -50µA £5.50 4" 0 -50/sA 

0 -500µA £5.50 0-50012A 
0-1mA £550 0-1mA 
0-50V £5.50 0-50V 

£6.70 
£6.70 
£9.40 
£8.40 

VU Ind. Panel 48 x 45mm 250µa FSD £2.60 
VU Ind. Edge 54 x 14mm 2501.4a FSD £2.60 
65p Carriage 8% VAT. 

ISOLATOR -1 KVA 240V to 240V enclosed 
Special offer at f15.70. Carriage £2.75. 

Our wide range of transformers are too numerous to list, please call (open Sam -5pm Mon -Fri) or send your requirements. 
Electrosil and semiconductor stockists. Audio accessories. 

Special Offer Ave Meter (107) 
Ranges DC volts. 2.5, 10, 50, 
100, 500, 1000V current 1ma 2-5, 
10, 50, 100, 500 1 amp AC 10v, 
100, 1000, 3 ohmic ranges to 
10M Ohms 10,000V DC 1,000 AC 
safety cut out £3500 P &P £1.15 
VAT W 
Plug in Save Batteries 
MUA30 fits Into 13A Skt 6, 7.5, 
9V 300ma multi plug outlet £4.00. 
MUA36 -fits into 13A Skt 3, 4.5, 
6V @ looms ideal for calculators 
84.25. 
A122 -3, 4-5, 6, 7.5, 9, 12v 
500ma 89.21 VAT 121% P &P 55p 

DECS SOLDERLESS 
BREAD -BOARDING 

S Dec 70 contacts £1.95 
T Dec 208 contacts £4.36 
U Dec "A" for l.C.a etc £3-S9 
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 £1.40 
VAT 8% P & P 46p 

ELECTRONIC 
CONSTRUCTION KIT 

10 projects (Including electronic 
organ). No soldering needed 
£729. VAT 8% P & P 70p 

ABS PLASTIC BOXES inset 
brass nuts, slots to take P.C. 
cards flush fitting lid. 
P81 180mm x 62 x 40 56p 
PB2100mm x 75 x 40 63p 
P83120mm x 100 x 45 70p 
P &P 29p VAT 8% 

Magnetic to Ceramic 
Cartridge Converter 

Voltages 20 -45 £3tí5Ó olll 
VAT 12) %, p & p 35p. 

TRANSFORMERS 
SPECIAL OFFER 

BEI Prim 0 -120, 
0 -120V (120 or 
240V) Sec 24V 10A 
ES50 P &P£1.66 
7559 - 250 - 0 - 250 
6.3V 12.9 -0 -12-9v 
£6-50 P &P 900. 
BET 0- 110 -120 -220V 
Pri. 240V, Sec. 20V 
1A. £1.50, 30p p &p 
BE3 100V line to 
40 7/10W £2-OS 
P & P 66p 
8E4 Prim 120 or 
240V 9-0 -9 to 
MAUI P & P 0.38 
8E5 15W matching 
trans. sec 1512 
suit EL89 £1.50. 
P & P 30p. Ref. 30 
240 -240 Isolator 
200VA £4.20 P áP 
BES Pri 0ß20V sec 
4500V 10MA £4.50 
P á P £1.00 
Ref. 62 240 -240 
Isolator 250VA 
£50. P á P 96p. 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 
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NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST 

I 
Understanding 
ELECTRONICS 
R. H. WARRING 

Describes and illustrates the meaning of 
symbols, layouts and methods of con- 
struction that sometimes baffle be- 
ginners, with numerous working circuits 
for experiment. Each chapter covers a 

particular aspect of electronics -from 
components to the working of radio and 

television -and accompanying defini- 
tions, simple mathematical equations 
and formulae and explicit line drawings 
made each stage fully intelligible to the 
layman. 

From leading 
bookshops 

£3.95 

LUTTERWORTH PRESS 
Luke House, Farnham Road, Guildford, Surrey 

Practical Wireless, November 1978 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF Tel: 20767 

2 GHz STRIPLINE NPN TRANSISTORS 18 volt 100mW @ LI each. 
800 MHz NPN TRANSISTORS BF 362 STRIPLINE @ 25p each. 
RCA VERSION BEY 90 (2N 2857) TRANSISTORS @ 50p each. 
MURATA 455 KHz FILTERS BFB 455 with data @ 30p. 
VERNITRON 10.7 MHz CERAMIC FILTER FM4 @ 50p. 
MINIATURE ROTARY SWITCHES 2 Pole 4 way @ 20p, 1 Pole 
10 way 2 Bank m 40p. 
3/16" COIL FORMERS with core at 5p, 6 for 25p. 
}" COIL FORMERS with core at 3 for IOp. 
SO off IOX CRYSTALS Assorted for f1.50. 
CRYSTALS FT 241A 72nd Harmonic 36.3, 36-4, 36 -5, 36.6, 36.7 MHz. 
All at 25p each. 
VARIABLE CAPACITORS Direct Drive. 5pf @ 75p, IOpf @ 75p, 
15pf @ 75p, 30pf @ 85p, 50pí @ 85p, 125 +125pf @ 55p, 100+200pf @ 
55p, 180 +180pf @ 60p, 200-1-200 +25+25pf @ 55p, 500 +500pf @ 60p. 
With Slow Motion Drive. 300 +300pf @ 55p, 500-1-500 +25 +25pf ® 
55p, 250 +250 +20 +20 +20pf @ 75p, 365 +365 +365pf @ 65p. 
400mW UNMARKED GOOD ZENERS 3.6v, 6.8v, 10v, Ilv, 12v, 
13v, 16v, 18v, 24v, 30v, 33v, 36 volt. All at 10 for 40p. 
MAINS TRANSFORMERS 240 volt Input. Type I. 24 volt Tapped at 
14 volt I amp @ E1.30 (P &P 25p). Type 2. 22 -0 -22 volt 500mA @ E1.60 
(P &P 25p). Type 3. 45 volt 6 amp @ £4.50 (P &P 95p). Type 4. 20 volt 
2 amp Twice, 10 volt I amp Twice @ E4.50 (P &P 95p). Type 5. 45 volt 
2 amp, 45 volt 500mA @ E3-50 (P &P 85p). 
ELECTROLYTICS. 2200uf 100v.w. @ 60p, 100uf 100v.w. @ 6 for 25p, 
4700uf 63v.w. @ 50p, 3300uf 63v.w. @ 50p. 
0.2r RED LEDS @ 15p, 0.2" GREEN LEDS @ I8p. 
SO 2 WATT ZENERS Assorted Untested for S7p. 
100 ASSORTED C280 CAPACITORS for S7p. 
MOS LEVEL SENSOR TAA 320A with data @ 35p. 
luf 25v.w. ELECTROLYTICS at 6 for 25p. 
DISC CERAMICS luf 18v.w. @ 25p doz. 
50. BC 1074 -9 TRANSISTORS Assorted Untested for 57p. 
50. AC 128 TRANSISTORS Branded but untested @ 57p. 
LM 380 AUDIO I.C. with various circuits @ 80p. 
CMOS RCA or NATIONAL SPECIAL OFFER CD 4001 @ IOp, 

CD 4007 @ 10p, CD 4011 @ 10p, CD 4020 @ 60p, CD 4029 @ 60p, CD 4043 

@ 60p. 
FT 24IÁ CRYSTALS 285 KHz at 20p each. 
MINIATURE MYLER CAPACITORS Oluf 50v.w., -Iuf 50v.w. Both 
20p doz. 
BD 187 4 Amp PLASTIC NPN TRANSISTOR @ 25p, 5 for LI. 
HCI8U CRYSTAL 10.23 MHz @ 75p each. 
Please add 20p for post and packing, unless otherwise stated, on UK orders 
under E2. Overseas orders at cost. 
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MULTI PURPOSE BIMBOXE1 
Orange, Blue, Black or 

Grey ABS with 1mm 
Grey Aluminium 
recessed front cover 

held by screws into 
integral brass bushes. 

1 8mm pcb guides incorpora- 
ted and 4 BIMFEET supplied. 

BIM 4003 (85x56x28.5mm) 
BIM 4004 (111x71x41.5mm) 
BIM 4005 (161x96x52.5mm) 

£1.18 
£ 1.62 
£2.19 

LOW PROFILE BIMCONSOLES 
Orange, Blue, Black or 
Grey ABS body has 
ventilation slots as well 
as 1.8mm pcb guides 
and stand -off bosses in 
base. Double angle 
recessed front panel 
with 4 fixing screws 
into integral brass 
bushes. 4 BIMFEET 
supplied. 

BIM 6005 (143 x 105 x 55.5 [ 31 151 m m ) 

BIM 6006 (143 x 170 x 55.5 (31.51 mm) 
BIM 6007 (214 x 170 x 82.0 [31.5] mm) 

£2.37 
£3.08 
£4.12 

EUROCARD BIMCONSOLES 
Orange, Blue, Black or Grey ABS 

body accepts full or % size 
Eurocards, with bosses in the 

base for direct fixing. 1.8mm 
wide pcb guides incorporated 

and 4 BIMFEET supplied. 1mm 
Grey aluminium lid sits flush with body 

top and held by 4 screws into integral brass bushes. 

BIM 8005 (169x127x70[45] mm) £4.12 
BIM 8007 (to be announced shortly) 

YOUR COMPLETE RANGE OF ELECTRONIC 
HARDWARE.... 

rBIMENCLOSURES 
ALL METAL BIMCASES 

Red, Grey or Orange 14swg 
Aluminium removable top 
and bottom covers. 18 swg 

black mild steel chassis with 
fixing support brackets. 

BIM 3000 
(250x 167.5x68.5mm) 
£ 14.58 

ALL METAL BIMCONSOLES 
All aluminium, 2 piece desk consoles with 

either 15° or 30° sloping fronts, sit on 
4 self- adhesive non -slip rubber feet. 
Ventilation slots in base and rear 
panel for excellent cooling. 

MINI DESK BIMCONSOLES 
Orange, Blue, Black or 

Grey ABS body in- 
corporates 1.8mm pcb 
guides, stand -off bosses 

in base with 4 BIMFEET 
supplied. 1mm Grey Aluminium 

panel sits recessed with fixing screws 
into integral brass bushes. 
BIM 1005 (161 x 96 x 58mm) £2.18 
BIM 1006 (215 x 130 x 75mm) £3.05 

15° Sloping Panel 
BIM7151 (102x140x51 [28] mm) 
BIM7152 (165x140x51[281mm) 
BIM7153 (165x216x51 [281 mm) 
B1M7154 (165x211x76133] mm) 
BIM7155 (254x211x76133] mm) 
B1M7156 (254x287x76[33] mm) 
BIM7157 (356x211x76[33]mm) 
BIM7158 (356x287x76[33] mm) 

Colour Code 
A 
B 
C 

Top Panel 
Off White 

Sand 
Satin Black 

30° Sloping Panel 
B1M7301 (102x140x76[28] mm) 
BIM7302 (165x 140x76 1281 mm) 
B IM7303 (165x 183x 102 128] mm) 
BIM 7304 (254x 140x76 [28] mm) 
BIM7305 1254x 183x 102 [28] mm) 
BIM 7306 (254x259x102 [28] mm) 
BIM7307 (356x183x102128] mm) 
B1M7308 (356x259x 102 (28] mm) 

Base 
Blue 

Green 
Gold 

£ 9.87 
£10.86 
£11.96 
£12.93 
£ 14.47 
£ 15.46 
£ 16.55 
£ 17.43 

ABS & DIECAST BIMBOXES 

6 sizes in ABS or Diecast Aluminium. ABS moulded in Orange, Blue, 
Black or Grey. Oiecast Aluminium in Grey Hammertone or Natural. All 
boxes incorporate 1.8mm pcb guides, stand -off supports in base and have 
close fitting flanged lids held by screws into integral brass bushes (ABS) 
or tapped holes ( Diecast). 

(50x60x31mm) 
(100x50x25mm) 
(112x62x31mm) 
(120x65x40mmI 
(150x80x5Omm) 
(190x110x6OmmI 

Also available in Grey Polystyrene with no slots and self- tapping screws 
BIM 2007/17 (112x61x31mm) £1.00 

ABS Diecast Hammertone Natural 
N/A BIM5001/11 TBA TBA 
B1M2002/12 £0.96 BIM5002/12, £1.46 £1.19 
BIM2003/13 £1.13 BIM5003/13 £1.78 £1.46 
BIM2004/14 £1.35 BIM5004/14 £2.24 £1.82 
BIM2005/15 £1.52 BIM5005/15 £2.84 £2.28 
B1M2006/16 '£2.37 BIM5006/16 £3.94 £3.33 

BIMTOOLS 
MAINS BIMDRILLS 

Small, powerful 240V hand drill complete with 2 
metres of cable and 2 pin DIN plug. Accepts all 
tools with 1mm, 2mm or .125" dia. shanks. Drills 

brass, steel, aluminium and pcb's. Under 250g, off 
load speed 7500 rpm. Orange ABS, high impact, fully 

insulated body with spring return on /off switch £10.53 

Mains Accessory Kit 1 includes 1mm, 2mm, .125" twist drills, 5 burrs 
and 2.4mm collet £2.48 

Mains Kit 2 includes Mains BIMDRI LL as above, 20 assorted drills, mops, 
burrs, grinding wheels and mounted points, 1mm, 2mm, 2.4mm and .125" 
collets. Complete in transparent case measuring 230x130x58mm £22.14 

12 VOLT BIMDRILLS 
2 small, powerful drills easily hand held or used with 
lathe /stand adaptor. Integral on /off switch and 1 

metre cable. 

Mini BIMDR ILL with 3 collets up to 2.4mm dia £ 8.10 
Major BIMDRILL with 4 collets up to 3mm dia £13.60 

Accessory Kits 1 have appropriate drills and collets as above plus 20 
assorted tools. Mini Kit 1 - £15.12, Major Kit 1 - £19.44. 
Accessory Kits 2 have appropriate drills, collets plus 40 tools and mains 
12V dc adaptor. Mini Kit 2 - £34.02, Major Kit 2 - £39.42. 

Accessory Kits 3 as appropriate Kits 2 plus stand /lathe unit. Mini Kit 
3 - £45.36, Major Kit 3 - £50.76. 

BIMDIPS 

Rapidly inserts and withdraws any 
4 -18 pin, .3" pitch DIL package 
without beding the legs. Adjust- 
able metal jaws for MOS type 
devices grip the bottom of the 
leg for minimum strain. Will 

pick up IC's from a bench, a carrier or a 
pcb. £13.77. 

Precision made side cutters, 
spring action, ground steel fine 

pointed blades for intricate 
work. 

5%" long £3.34 

BIMIRONS 

Type 30 General Purpose 27 watt iron 
with long life, rapid change element, 

screw on tip, stainless steel shaft and 
clip on hook. Styled handle with neon. 
£4.05 

Type M3 Precision 17 watt iron, quick change 
tip, long life element, styled handle with clip 

on hook £4.43 

BIMPUMPS 

2 all metal desoldering tools 
provide high suction power 

and have easily replaceable 
screw in Teflon tips. Primed and 

released by thumb operation 
with in -built safety guard and 

anti -recoil system. 

BIMPUMP Major (180mm long) 
£7.99 

BIMPUMP Minor (150mm long) £6.80 

BIMSTATION 

Type PSU6 Soldering Iron Station complete with 6V, 6 Waft 
miniature iron having stainless steel shaft, quick change slide on 
tip and long life element. 

Station contains 240V/6V transformer, neon, coiled iron support 
and sponge iron tip cleaning pad. 

New product available shortly 



BIMENCLOSURES (Bimboxes, Bimconsoles and Bimcases ) BIMTOOLS (Bimirons, Bimdrills, Bimsnips, Bimpumps, 

Bimdips) BIMACCESSORIES (Bimfeet, Bimdaptors) BIMDICATORS BIMBOARDS 

rBtMDICATORS 
ECONOMY QUALITY LED's 

Mixed bags of .125" and .2" dia. lens in various colours 
.125" dia. lens .2" dia, lens 50 for £5.67, 100 for £10.00 

FULL SPECIFICATION LED's 

.125" or .2" with mounting clips and data 
Red - £1.67 /pack of 5, Green - £2.48 /pack of 5, Yellow /Amber - £3.18 /pack of 5 

33 and 34 SERIES 

Front viewing (30° angle) LED indicators 

BIM 33 is nickel plated, uses 3.2mm dia LED and needs 6.5mm 
dia. fixing hole. 
BIM 34 is chromium plated, uses 5mm dia. LED and needs 
8mm dia. fixing hole. 

Red £2.80 /pack of 5, Green /Yellow - £3.24 /pack of 5 

AA AG AH 

a 
A SERIES 

240V Neon with integral resistor. 
held in 8mm hole by plastic bezel. 

Red, Amber, Clear or Opal lens £2 /pack of 5, Green lens £3 /pack of 5 

Low Voltage equivalent of above with Red, Amber, Clear, Opal or Green Lens. 

6V £0.54 each, 14V £0.58 each, 28V £0.65 each 

State Voltage, lens style, colour and whether tags or flying leads. 

1MACCESSORIE0 

BIMDAPTORS 

Allows pcb's to be 
flat mounted sandwich 
fashion in BIMBOXES, 
BIMCONSOLES, and all 
other enclosures having 
1.5mm wide vertical guide slots. One plastic 
61M DAPTOR on each corner of pcb(s) enables 
assembly to be simply slid into place. 54mm long, 
10 slots on 5mm spacing and can be simply 
snipped off to length. 

Packs of 25 £1.08 per pack 

BIMFEET 00. 
11mm dia, 3mnrhigh, grey rubber self adhesive 
enclosure feet. 
Lacks of 24 £0.77 per pack 

rBIMBOARDS 
D SERIES 

B LES and Midget Flanged lampholder with 13mm dia. (A) and 

18mm dia (B) lens. Solder tags. Y:" dia. hole fixing (lamps not 

supplied) plus chrome bezel with A lens. 

Red, Amber, Clear, Green, Opal £0.66 each 

DIL 
COMPATIBLE 
BIM BOARDS 

G SERIES 
TI Midget Flanged lampholder. Lamps are available on request. 
8mm fixing hole, solder tags. Front replaceable, 7.25mm dia. 

lens. Red, Amber, Clear, Green, Opal £0.43 

05 SERIES 

240V Neon with integral resistor. Self retaining in 13mm hole, 

Solder /.25" push on blades. 13mm dia. lens with 19mm dia. chrome bezel. 

Red and Amber £0.61 each, Green £0.78 each. 

M(A) M(B) M(C) MP M&MPSERIES 
2/ ® 2 Low voltage nickel plated brass 

(M) and Polycarbonate (MP) indicators, 150mm leads, 6.4mm fixing hole Red, Amber, 
Clear, Green, Opal 
6.9mm dia. lens (M) 6V £0.65 each, 14V £0.68 each, 28V £0.79 each 

7.5mm dia. lens (MP) 6V £0.55 each, 14V £0.59 each, 28V £0.68 each 

LM 

BIM M LED SERIES 

Nickel plated brass bodied LES indicator, 21mm wire 
wrappable leads, 6.5mm fixing hole, 2 styles, 6,8mm dia 
lens. 
Red £0.85 each, Green /Amber £1.34 each. 

NB 
B CD 

MM 

- 
-aU I 

Both lenses 'D' are square 

23 26 56 

BIM LM & MM LED SERIES 

Subminiature nylon bodied LED indicators with 
12mm wire wrappable leads 
LM & MM push fit into 4.75mm & 4mm holes 

respectively. Each series has 4 lens styles in 
Red £0.67, Green £0.83, Yellow £1,00 each. 

BIM 23, 26 & 56 LED SERIES 

Accept all sizes 
(4 -50 pin) of DI L IC 
packages as well as 
resistors, d iodes, 
capacitors and LEDs. 
Integral Bus Strips 
up each side for 
power lines and 
Component Support 
Bracket for holding 
lamps, switches and 
fuses etc. Available 
as single or multiple 

units, the latter mounted on 1.5mm thick 
black aluminium back plate which stand on 
non slip rubber feet and have 4 screw 
terminals for incoming power. 

BIMBOARD 1 has 550 sockets, multiple units 
utilising 2, 3 and 4 BIMBOARDS incorporate 
1100, 1650 and 2200 sockets, all on 2.5mm 
(0.1 ") matrix. 

BIMBOARD 1 £ 8.83 

BIMBOARD 2 £21.01 

BIMBOARD 3 £29.84 

BIMBOARD 4 £38.79 

DESIGNER PROTOTYPING SYSTEM 

1, 2, or 3 BIMBOARDS mounted on BIM 6007 
BIMCONSOLE with Integral Power Supply 
( ±5 to +15Vdc @ 100mA and fixed +5Vdc @1A) 
All O /P'sfully isolated. Short circuit and fast fold 
back protection. Power rails brought out to cable 
clamps that accept stripped wire or 4mm plug. 

Black nylon bodied LED indicators. BIM 23 has 7mm 
flat face, BIM 26 & 56 utilise 4 & 5mm dia LED's. Push 

fit in 8mm hole. Red £0.58 each, Green /Yellow £0.99 each. 

. FROM 

S 
DESIGNER 1 £55.62 
DESIGNER 2 £61.02 
DESIGNER 3 £66.42 

All quoted prices are 1 off and include Postage, Packing and VAT. Terms are strictly 
cash with order unless you have authorised BOSS account. For individual data sheets 

on all BOSS products send stamped, self addressed envelope. 

2 Herne Hill Road, London SE24 OAU 
Telephone: 01 -737 2383 
Telex: 919693 Answer Back 'LITZEN 'G' 

Cables & Telesrams: 'LITZEN LONDON, SE24 



7400 13p 
7401 14p 
7401 AN 15p 
7402 16p 
7403 16p 
7404 209 
7405 25p 
7406 
7407 40p 
7408 22p 
7409 22p 
7410 1ßp74107 
7411 26p 

7412AN 28p 
7413 40p 
7416 40p 
7417 40p 

7421 43p 

7423 36p 
7425 33p 
7426 43p 
7428 40p 
7428 40p 
7430 18p 
7432 38p 
7433 44p 
7437 Sip 
7438 38/374141 
7440 180 
7441 Op 
7441AN 

7442 
120p 

7443 120p 
7444 120p 
7445 97p 
7446 110p 
7447 75/374156 
7448 85p 
7450 lip 
7451 18p 
7453 13p 
7454 11p 
7460 lip 
7470 3Ip 
7472 32p 
7473 Sep 
7474 38p 
7475 439 
7476 330 
7450 SIp 
7481 1100 
7482 Op 
7483 loop 
7484 110p 
7485 120p 
7486 36p 
7489 340p 

7491 90Pí74185 
7491AN 90p74186 
7492 58/374190 
7493 36p 
7494 90p 
7495 75p 
7496 90p 

74100 140p 
74104 7513 
74105 75p 

36p 
74109 60p 

74111 75p 
74116 220p 
74118 110p 
74119 225p 

74121 
130p 

74123 75p 
74125 7513400 
74126 65p 
74130 í0p 
74130 110 
74132 8213 
74135 60p 
74137 top 
74137 15p í5p4422 
74142 300p 
74145 gyp 
74147 210p 
74148 160p 

74151 tilp 
74153 350 
74154 140p 
74155 97p 

96134021 
74157 93p 
74159 20p4023 
74160 110p 
74161 110p 
74162 loop 
74163 109p 
74164 120p 
74165 top 
74166 160p 
74167 320p 
74170 260p 
74172 650p 
74173 1Op 
74174 110p 
74175 95p 
74176 130p 
74177 120p 
74180 1105 
74181 320p 
74182 150p 

19013;4054 120p 
990pp4055 140p 
120014056 130p 

74191 120,0..4060 130p. 
74192 99914066 65p 
74193 99p ¡4067 430p 
74194 1604 ;4068 25p 

74196 1 01,4070 65p 
74197 130p'í4071 25p 
74198 2509!4072 30p 
74199 250p14073 30p 
74221 175p4076 170p 

74H05 45p.4082 25p 
'.4082 25p 74H10 420.4093 
4098 120p 74H11 449 

14H2O 4213íq099 í45p 
74510 4013., 4160 10513 

C 8C1477 
BC148 9p* 
BC149 10p* 
BC157 10p. 
8C15ß 10p* 
BC759 11 p'. 
BC169C 1413* 

BC177 17p *IBF1197 
BCI78 1713 
BC179 18p 

BD234 70p 
8F180 32p 
BF181 32p 
8F182 32p 
8E183 32p 
BF194 1013' 
8F195 12p. 

12p* 4* 
8F198 1513* 
8E199 2013* 

0071 45p 
R2008B 200p* 
R201013 200p* 
TIP29 50p 
TIP29A 4513 
7119298 Sop 
TIP29C 50p 

TIP30A 48p 
7119306 48p 
TIP30C 60p 
TIP31A 58p 
TIP31B 58p 

TIP32C 68132N2906Á 

TÌ9326 
68p 

9 
TIP32C 82p 
711933 9013 

7119336 Sop 

7119340 19613 
TIP34A 11013 

7119340 155p P 

TIP35C 28013 
71P36Á 260p 
7119360 330p 
TIP41A 6Sp 

7119410 78/3 
71P42Á 70p 

TIP42C 82p 
T1P29o5 76p 
T1P3055 70p 
TIS43 34p` 
TIS90 2213' 
T1S91 25p* 
TIS93 3019* 
2TX108 12p" 
ZTX300 13p. 
ZTX500 15p' 
ZTX502 1110.2N4125 
ZTX504 30p* 
2N696 3592N4220 
2N705 35p 
2N706A 20p 
2N708A 20p 
2N918 45p 
2N930 20p 
2N1131 20p 
2N1132 20p 
2N1613 25p 
2N1711 25p 
2N1893 35p 
2N2218 Zip 
2N2218A 2íp 

2N2219Á 28p 
2N2221 20p 
2N2221A 24p 
2N2222 209 
8N2222Á 209 
2N2368 20P 
2N2369 18P 
2N2646Á 16p 
2N2646 25p 
2N2904 25p 
2N2904Á 2813 
2N2905 25p 
2N2905A 25o 

2413 

2N2907Á 30p 
2142926 Op 
2N3053 Sp 

2143702 121913 

2143704 1213* 
2N3705 12p* 

2143706 t4Ò* 

2N3709 14P* 
2N3ß19 250* 
2N3820 50p* 
2N3823 70p* 

2143903 j ;p* 
2143904 1ßp' 

2N3906 20p`. 
214406 6513* 
2N4037 5513* 
2N4058 129* 
2144059 1213* 
2N4060 12P* 
2N4061 111p` 
2N4062 1113* 
2N4123 2213* 
2144124 229* 

22p* 
2144126 22p* 

10p* 
2N4236 1501)* 
2N4239 140p* 
2N4240 150p* 
2N4259 15013* 
2N4286 111p* 
2N4287 18p* 
2N4258 110* 
2N4289 20p" 
2N4290 top* 
2N4291 20p* 
2N4292 26p* 
2N4923 Up* 

2N5194 90p* 
2N5245 40p* 
2N5296 55p* 
2N5457 40p* 
2N5458 4013* 
2N5459 40p* 
2N5460 -40o* 
2N5485 44p* 
2N6027 2ßp" 
2N6545 42013* 
3N128 120p 
3N140 100p 
3Ní41 8513 

3N204 10013 

40347 65p 
q034ß SOp 
40360 4013 
40361 45p 

40407 4519 
40408 7019 

40409 65p 

40411 3013 
40412 60P 
40430 8513 

40595 99n 
4003 580 
40673 Op 
40841 90p 
4042 110p 
40871 Op 
40872 019 

LM380 95p9 TBA8100S 8513* 
LM381AN 145p' 105p. 
LM732 125p *', TBA820 75p* 
LM733 100p TBA920 295p* 
LM747 7013, T060555 3013 
LM748 35p UA741 CP25p 
LM3900 65p ZN414 90p* 

FPQ3467 
155p 214424E 125p 

ESA25I7 90p' 326AJ 25 
FSA2510M 9013' 326ÁJ 25p 
MC1310P 150p` 

* * * * * * * * * * * * ** * * * Savers * 
i,, 741s Op /Amp 5 for £1 4. * 555s Timer 4 for £1 * * 111209 LED 10 for £1 * * SAX 13 Diode 20 for £1 

.*. 6v2 Zener 20 for £1 

* * * * * * * * * * * * ** 
IC 555 145p 
50 CMOS IC Projects 95p 
52 Projects IC 741 
5tl Projects CA3130 

75p 
P 

Linear lIC Equivalents 27519 
50 Simple LED Circuits 75p 
First Book of Transistor 

Equivalents 013 
Second Book of Transistor 

Equivalents NOp 

BC182 10p* 8F200 32p* 
BC183 10p* 8F224 20P' 

BC187 t3 p1IBF241 18p` 
BC212 1113 *I, 8E257 355* 
60212E 1113 *IBF257 35p 
BC213 1113 "16F25ß 3213 
oC213L 

13p *'BF324 3613 

M01458 5013 
MC1495 420p 
MC1496 

95p MC7103 9513 

MC3360 120p* 

MFC4000B 12013` 
MFC6040 95p" 

MPQ3725 8513` 

. 

MK50362 650p* 
N050300 750p" 

NE556 6513 
NE560 320p 
NE561 39513 
NE561B 42013 

NE565 12513 
NE565A 125P 
NE566 1550 
NE567 1709 
NXD15332N 

SFC2741 25p 
SFC5325KM 1013 

SN72702 60p* 
SN72709AN 

900* 
SN72733N 125p* 
SN76003N 175p* 

voltage 
Regulators 
7802 

12+ 9513 
7815 15+ 95p 
7818 18+, 9513 
7824 24+ 9513 
7905 5v- 72019 
7912 12- 120p 
7915 15- 12019 
791818- 12013 
7924 24- 120p 

CMOS 
184174 

4001 í8P,4175 
4006 
406 tip: P, 

4009 1 0pß;4410 

4162 
--- eap 

1Óp 
110p 

4498 71013 

7159 

60237E í6P *BFR39 
B0237Á 16p' 
BC237B 16p' 

6023ßA íóp* 
602388 16p* 
60238C 20p* 
BC328 1819* 

ßC338 160* 
BC518 50p* 
20517 013* 
BC547 1613* 
6C547Á 16p* 

605486 16p* 
BC549 1613* 

BC550 14p* 
BC556 15p' 
BC557 1413' 
BC557A 14P* 
BC557B 16p* 

OP* 
BFR40 30P* 
BFR41 30p' 

BFR79 301313 
BFR80 3013* 
BFR81 3013* 
BFX29 Op 
BFX84 app 
BFX85 30p 
BFX66 OP 
BFX87 3013 
BFX88 30p 

BFY51 22k 
BFY52 2213 

BFY90 Op 
BRY39 45p 
BSX19 20p 
BSX20 2O0 
BU105 1110p* 
BU108 20p* 
8U204 230p* 
BU205 220p` 
BU208 24013" 
BU406 145p* 
C1509 15p 
ME0491 lip 
MJE2955 10p 
MJ2955 10P 
MJE340 65p" 
MJE3055 70p 
MPS2369 20p 
MPSA05 309" 
MPSAO 30p* 
MPSA12 459' 
MPSA56 32p* 
MPSUO Op* 
MPSU56 75p` 

Bridge 
Rectifiers 
50v to 2013 

100v 1A 2213 
200v 

1 A 30p 
500 2A 46p 
100v 2A 5013 
200v 2A 52p 
400v 2A 60p 
40v 15A 17013 

4010 6019 4419 2ß9p 
4011 18P, 5013 
4012 11P14433 120o 
4013 013'4435 1013 
4014 110P' 4450 290p 
4015 95pí4451 2Op 
4017 100p'' 4502 12613 
4018 110p:4503 

6513 
4019 50/314506 Sop 4020 120/914507 55p 

11513 4508 29513 
4022 10013!4510 95P 

22p 
4024 80p` 

Dil 
Sockets 
8 pin 110 
14 13ín 12p 
16 pin 14p 
18 pin 2513 
20 pin Zip 
22 Pin 3013 
28 pin 34p 
28 Pin 42p 
40 pin 5213 

Electrolytic 
Capacitors 
63 Volt 
1 iSuF, 2ß, 3.3, 4.7, 
6 8, 8, 10, 15, 22, 
33, 47uF, 12p` each. 
25 volt 100uF 270* 
40 volt 220uF 2013* 

16 volt 22uF O* Linear ICs 
CÁ3011 1513' 
CA3014 145p* 
CA3018 70p* 

Triacs 
2A 100v 32 P 
2A 20v Sop 
2A 40v 75P 
6A 1005 OP 
6A 200v 6519 
6A 400v 75 
1OA 10v 75p 
1OA 200v 99p 
1OA 40v 120p 

LEDs 
TIL209 1313 
TIL211 20P 
TIL212 2513 
TIL216 111p 
TIL220 16p 
TIL222 tip 
T1L228 24p 
Clips 3p 

Ceramic Plate 
2137 - 10nF 4 4p 
125E - 47nF 6p 
100 Volts 

4025 2019 
4026 140p 
4027 65p 
4028 -95p 
4029 120p 
4030 0p 
4033 250p 
4034 2409 
4035 130p 
4040 120p 
4042 Op 
4043 109 
4044 100p 
4046 140p 
4047 10p 
4049 Op 
4050 5513 

BCb58 12p* 
3C559 16p. Transistors 305598 tip* 

AC107 24P BC559C 159* 
AC127 200 3CY70 lip 
AC128 20P BCY58 22p 
AD149 70P BCY59 22p 
AD161 45p BCY71 22P 
AD762 45p BCY72 22p 
BC107 10P BCY78 20p 
BC107A 12p BD121 95p 
BC1076 12p BD131 0p 
BC108 10p BD132 09 
BC108A 12p BD133 44p 
6C1038 12p 8D135 3íP 
BC108C 12p 80136 37p 
BC109 10p BD137 36p 
BC109B 129 80139 36p 

CA3020 170p* SN76013N 140p* 
CA3023 170p* SN76023N 1400* 
CA3028 Ito' 81476033141759' 
CA3046 709 *'SN76110 150P' 
CA3048 2200" SN76115 199p* 
CA3075 17013* SN78227 110p* 
CA3080E 749 SN76660 7519' 
CA3089E TAA550 4519" 

2205* TAA621A 20p' 
CA300AQ TAA661A 155p' 

370p* TAD110 170p" 
CA3130 Sip TAD100 150p 
CA3140 930 TBA120S 700* 
CA3160 Op TBA540Q 225p` 
LM301AN 309 TBA5sOQ 330p* 
LM318 20p TBA641811 
LM324 70p 240p" 
LM339 85p TBA651 130p* 

Resistors 
25 1.5p 
5W 2p. 
1W Sp Thyristors 

1 A 50v 32p 
lA 20v 0p 
3A 50v 40p 
3A 40e 709 
5A 10v 52p 
5A 60v 90p 
7A 40v 75p 
10A 20e 70p 
16A 400v Op 
30A 20v 17613 

Diodes 
BAX13 tp 
0A47 Sp 
0A70 Opi 
0A81 13p1 
OA85 15p 
0A90 Sp 
OA91 9p 
0A95 9p 

: 

I 

0A200 9p 
I 0A202 9p 

IN914 4p 
íN916 4p 
IN401j2 Bp 
1N403/4 7p 
IN4005/6/7 Sp 
1N414819 4p 

STRUTT Electrical. & Mechanical Engineering Ltd., 3c 
TELEPHONE: TAVISTOCK 5439. TELEX: 45263. 

BARLEY MARKET ST., TAVISTOCK, DEVON 
P a P 25p. VAT 5% unless '12 %ò. Send 12p, large SAE for Price List, 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can provide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant- 
age of the many opportunities open to the trained person. You 
study in your own home, in your own time and at your own 
pace and if you are studying for an examination iCS guarantee 
coaching until you are successful. 
City & Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 
Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contracting 

POST OR PHONE TODAY FOR FREE BOOKLET. 
si To: International Corres oiidence : 'CS Schools p = 
I. Dept. No. A276, Intertext House, LONDON NI 

IN SW8 4UJ or telephone 622 9911 
Subject oflnterest = a 
Name 

El Nffi 
IN t I. Address mi 
NM Ns 
NM Tel; 0 
a1/MUIIIfIIIIIIIIIIIlIIIIIIIIIIIIIIIIIIIIIIIIIII 
84 

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 CI ß5 
/1000 -or a bag of 2500 for E2ß5. 
Bag of 10,000 Cl. Box of 25,000 
E17.50. Box of 100,000 162. 

BC182B OFFER 
Special offer for quantity users 1k -035 
+ VAT; 5k r 032 +VAT. Price negotiable 
on 10k + Approx. 70k available. 

PC ETCHING KIT Mk III 
Now contains 200 sq. ins. copper clad 
board, Ilb. Ferric Chloride. DALO 
etch resist pen, abrasive cleaner, two 
miniature drill bits, etching dish and 
instructions. E4 ß5. 

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

93p. 
W832 Sub. min type, 10 x 19 x 
lOmm 12V coil DPCO 2A. contacts 
E1 15. 
W701 6V SPCO IA contacts 20 x 30 
x 25mm. Only 56p. 

W817 II pin plug in relay, rated 24V 
ac, but works well on 6V DC. Con- 
tacts 3 pole c/o rated 10A. 95p. 
W8 19 12V 1250R DPCO IA contacts. 
Size 29 x 22 x 18mm. Min plug -in 
type 72p. 
W839 50V ac (24V DC) coil. I I pin 
plug in type. 3 pole c/o IOA contacts. 
Only 85p. 
W846 Open construction mains relay. 
3 sets 10A/c/o contacts. E1 0. 
Send SAE for our relay list -84 types 
listed and illustrated. 

EDGE CONNECTORS 
Special purchase of these 0.1" pitch 
double -sided gold -plated connectors 
enables as to offer them at less than 
one -third their original list price! 
18 way 41p; 21 way 47p; 32 way 72p; 
40 way 90p. 

THE NEW 1978 -9 

GREENWELD 
CATALOGUE 

FEATURES INCLUDE: 
50p Discount Vouchers 
Quantity prices for bulk buyers 
Bargain List Supplement 
Reply Paid Envelope 

4513 Priority Order Form 
VAT inclusive prices INC. POST 

POLYTHENE SHEET 
Size 36 x 18" 200g. Hundreds of uses 
around the home, 100 sheets for £1 50. 
Box of 1500 for £19, 

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

55P p&p (SAE for details), 

CAPACITOR BARGAINS 
800mfd 250V 76 x 38mm 82p; 
400mfd 400V 75 x 38mm 78: I500mfd 
40V PC mount 40 x 25mm 7 for LI 
2000mfd 10V 38 x I8mm 10 for El 
100pF discs 100 for LI .05mid 30V 
discs 100 for LI .68 
Imfd 20V discs 100 for £2.36 
2.2mfd -3V discs IOO for £3.94 
4.7mfd 100V polyester 6 for II 

EXPERIMENTERS 
CALCULATORS 

Based on the C500 chip, this pack 
of parts enables the more experienced 
constructor to make an 8 digit 
4 function calculator. The compre- 
hensvie data supplied includes full 
size layout of PCB required, types 
of suitable display and keyboard 
that can be used etc. Components 
included in the pack are C500 
calculator chip, driver IC, all compo- 
nents for erterjclock circuits, 
R's C's etc. All for only E3-50. 

AflPriee- GREENWELD include 
VAT -Just 
add 25p post 443 Millbrook Road Southampton SO1 OHX 

Practical Wireless, November 1978 



EASY BUILD SPEAKER DIY KITS 
Specially designed by RT -VC for cost- 

conscious hi -fi enthusiasts. these kits 

incorporate two teak -simulate enclosures, 

two EMI 13 " N 8" Iapprox.) woofers, two 

tweeters and a pair of matching crossovers. 

Supplied complete with an easy -to -fallow 

£2800 circuit diagram, and crossover components. 

STEREO PAIR Input 15 watts rms. 30 watts peak, each unit. 

+ p & p fá.50 Cabinet We 20" r 11 T lappror 

SPEAKERS AVAILABLE WITHOUT CABINETS. 

It's the units which we supply with the enclosures illustrated 

So: b 30 i r0i EMI: 'T sop íl700 per 

tweeter, and matching crossover components. stereo pair 
Power handling 15 watts rms, 30 watts peak. + p & p £3.40 

BUILT AND READY TO PLAY 
SPEAKERS Two models - Duo Hb, teak veneer, 12 watts 
rms. 24 watts peak. 181" x t3} "" x 71" (approx.). 

Duo 111, 20 watts rms. 40 watts peak, 27" x 13" x 111" apps 

17 Duo Ilb E 
PER PAIR 

D ill f PER PAIR 

p &oí6.50 
Duo 52 P &p£7.50 

EASY TO BUILD i WITH SPEAKERS 
NOT TO SCALE 

Muflard 
AUDIO MODULES IN 
BARGAIN PACKS 
CURRENT CATALOGUE 

PRICE £ 
AT OVER 

PER PACK 

SEE OUR PRICES 

RECORD for the O -I -Y man who requires a stereo unit at a budget price, 

PLAYER comprising ready assembled stereo amp. module- Garrard 

KIT auto /manual deck with cueing device, pre -cur and finished 

cabinetwork. Output 4 watts per channel. iva 
95 phones socket and record /replay socket L 9. ̀  

including 2 SPHERICAL HIFI speakers p&p /4.05 

AM /FM STEREO TUNER AMPLIFIER CHASSIS COMPLETE. I 

Ready built. Designed in aslim form for compact, modern installation 

Rotary Controls Vol On /Off, Bass, Treble, Balance 

Push Buttons for Gram, Tape VHF, MW. LW and 5 button rotary 

selection switch 
Power Supply Selenium Bridge -35V OC from 210 -2500 AC 50Hz 

input 

Aerial Ferrite 8" x +z" built into chassis for LW and MW plus flying 

lead for FM aerial 
Power Output 5 watts per channel Sine at 2% THO into 15 Ohm 

7 watts speech and music 

Tape Sensitivity Playback 400rtV /3OK OHM for max output. Record 

200mV /50K output available from 25KHz.. (150mV /100K) deviation 

FM signal. Freqúency Ranga (Audio) 50Hz to 17 KHz within t 1 dB 

Radia FM sensnmty for 3dB below limiting better than 10 uV. 

AM sensitivity for 20 dB S/N MW 350 uV /Metre LW I mV /Metre. 

Size approx length 16" a height 23/4" x depth 4xo" 
P&P £2 50 L ` 

1 
PACK 1.2 x LP1173 I Ow. RMS output power audio 
amp modules, + 1 LP1102 /2 Stereo pre amp for 

ceramic and auxiliary input. 
O f4.95 UR PRI00 CE 

p +p £1. 

2 PACK 2. 2 x LP1173 l Ow. RMS output power audio 
amp modules + 1 EP1184/2. Stereo pre amp for 
magnetic, ceramic and auxiliary inputs. 

illus. p+p 
fÁ100 f7 45 

3 

ACCESSORIES 
Suitable power supply parts including 
mains transformer, rectifier. smoothing 
and output capacitors. pi 

.95 f 1.00 p +p L .7 

PACKS 1 xLPt179 /2FMTuning head with AM gang, 1xLP1165/1 
AM/ FM IF module, 2 x LP1173 /10w. RMS output power audio 
amp modules + 1 LP1182/2 Stereo pre amp for ceramic 
and auxiliary input. 

OUR PRICE 

p +p f1.00 £9.95 
TRADE ENQUIRIES INVITED 

Recommended set of 
rotary stereo controls 

comprising BASS, TREBLE, 

VOLUME and BALANCE. 

p +p50p 95p 

THIS 
OFFER 

dMONTHS Oto 

When you buy Pack 3 at £9 95, together with a mains 

transformer 
at £1.95 and a set of controls 50 

for 
& 

A 

p p f2. 

P1400Decodet55 

2.85 
Listed at f.11.90 

50 WATT MONO 
DISCO AMP 

(29.95 
P &P f2.50 

- Size approx. 

13ìS" x5'/ "x634" 
50 watts rms. 100 watts peak output. 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 Goodman Type BP. 8 

speakers. Package price £45.00 + £4.00 P &P. VALUE FOR PERSONAL SHOPPERS 
16016 VOLT MAINSTRANSFORMER , 2!4 amp. 

í2.5D 
OSR Record auto deck on plinth with f 1 1 .95 stereo cartridge ready wired. 7 
LED 5 function men's digital watch 5 
stainless steel finish L f J .995 

5 

LCO 5 function men's digital watch f 7.95 stainless steel finish 

LCD B Function CHRONOGRAPH men's digital f13.95 
watch, stainless steel finish. 

25 Watt Power Amp Module - f13.95 
Mains power supply for above unit. f3.50 
LENTEN Monitor loudspeaker cabinet 

size approx. 431/4" x 151/2" x 151/4" £24.95 
100K Multiturn Varicap tuning pots, 6 for 

1 .00 
MUSIC CENTRE CABINET with hinged smoke L f 
acrylic top. finished in natural teak veneers, 

5 9 f 5. size 30Y.' x 14'1" x 7'/" approx. .7 

MOLLARD Built power supply 

DECCA OC 1000 Stereo Cassette P.C.B. 

complete with switch oscillator coils and 

tape -heads. 
DECCA 20w Stereo speaker ht comprising 

2 8" approx. bass units + 2 31/4" approx. 

tweeter inc. crossovers 

VIDEOMASTER Super Score TV Game 

with pistol mains operation 

VIDEO MASTER Boor Tunes 

(24 different titles) 
Micro cassette tape recorder 

7" TAPE TRANSPORT Mechanism -a selection 

of modals from 

DIGITAL CLOCK RADIO Mains operated. 

STEREO RADIO /CASSETTE RECORDER. MW. LW, SW and 

Stereo VHF. 6 watts output Battery mains operation. £75.00 
PORTABLE RADIO /CASSETTE RECORDER, AM /FM with clock 
LW, MW, SW, VHF mains /battery operation. f41,95 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01 -723 

f 1.50 

f2.95 

f 20.00 
f 14.95 
f12.95 
£13.95 

f8.95 
f10.95 

20120 WATT STEREO AMPLIFIER f 29.90 Viscount IV unit in teak -finished cabinet. Silver fascia 

with aluminium rotary controls and pushbuttons, red p &p £2.50 

mains indicator and stereo jack socket. Function 

switch formic. magnetic and crystal pick-ups. tape, tuner. and auxiliary 

Rear panel features two mains outlets. DIN speaker and input sockets, 

plus fuse. 20 + 20 watts rms. 40 + 40 watts peak. 

30 x 30 WATT AMPLIFIER KIT qLL 
For the experienced constructor complete in every detail. f29.00 
Similar facilities as Viscount IV amplifier. 60 +60 peak. p &p £2.50 

+ SPECIAL OFFER: PACKAGE PRICE WITH 3000 KIT. 

Mk II version operates into 4 to 15 ohms speakers. Specially designed by 

RT VC for the experienced constructor. complete in every detail. Same 

facilities as Viscount IV amplifier. 60+60 peak, supplied with 2 GOOD - 

MANS COMPACT 12" Bass woofers with cropped sides. 14,000 Gauss. 

magnet. 30 watts rms handling + 31/4" approx. 

tweeters and crossovers. p &p 1'4.00 f49.00 
NOW AVAILABLE fully built and tested Output 

30 +30 watts rms. 60 +60 peak. p &p £2.50 f 39.00 

r 
f 

ADD -ON STEREO CASSETTE TAPE DECK KIT 

Designed for the experienced D.I.Y. man. This 

kit comprises of a tape transport mechanism, 

ready built and tested record replay 

electronics with twin V.U. meters and 

level control for mating with mechanism 

Specifications Sensitivity - Mlc. 

0.85 mV if 20K OHMS; Din. 40mV 

'i 400K OHMS: Output - 300mV RMS per channel t KHz 

from 2K OHMS source: Cross Talk 30áh: Tape Counter 

3 Digit- Resettable: Frequency Response - 40Hz -SKHz ï 6db: 

Deck Motor - 9 Volt DC with electronic speed regulations: 

Key Functions - Record. Rewind. f i995 
Fast Forward, Play, Stop & Eject. p & u f2.50 

70 & 100 WATT 
MONO DISCO AMP( t _ 
Size approx. If 

14" x 4" r 10 

Brushed aluminium luminium 
;" 

1 

fascia and rotary controls - 

Five vertical slide ceutrols master volume, 

tape level. mu 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 70 watt £57 
(PFLI lets YOU hear next disc before fading 140 wan peak 

it in. VU meter monitors output level. P & P f4.00 

Output 100 watts RMS 200 watts peak. 100 watt £65 

BDS 95 TYPE Belt drive chassis turntable 

less cartridge. £2.55.p & p f24.95 
BSR MP60 TYPE Single play f 1 5.95 record player less cartridge. 

CARTRIDGES to suit above 
£2.55 p & p 

Thum! magnetic stereo. £4.95 
BSR automatic record player deck cueing device 

and stereo ceramic head. £2.55 p & p £9.95 
GARRARD DECK CCIOA. Record changer with cue and stereo 

ceramic cartridge. Size 12" e 0W" approx. £2.00 p & p f7.95 
PERSONAL SHOPPERS 

GARRARD 8658 Deck.; f24.95 GARRARD SP25 MKIV Deck 

GARWAR035SB Deck. f24;95 with Share f26.95 
Opt. extras: Mains transformer to suite £2.50 + ft p & p. head . 

Order by pñin0 x, a PORTABLE DISCO CONSOLE 
credit card n Here's the big -value portable disco console 

NUMBER only from RT -VC! h features a pair of BSR MP 60 

_ type auto -return. single play professional 

YYiil 
series record docks. Plus all the controls and features 

you need to give fabulous disco performances, 

Simple connects into your existing slave or 

L 64.00 pra -arty ,ztamal amplifier. p & p fó.50 

ACTON: Mail Order only. No callers GOODS NOT DESPATCHED OUTSIDE UK 

a 
323, EDGWARE ROAD, LONDON W2 

2'C HIGH STREET, ACTON W3 6NG 

ALL PRICES INCLUDE VAT AT I 21 

All items subject to availability. Price correct 

1:9.78 and subject to change without notice. 

8432 9.30am- 5.30pm. Half day Thursday. 
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What did 
Fleming say 
to Edison 
about antennas 
in 1912? 
We're not sure, but we can be sure that they couldn't 
have been discussing the merits of the Joystick VFA 
(Variable Frequency Antenna, 5 -30 Mhz). That had to 
come later.... so that now, you can have a versatile 
antenna system that acts as aground plane right through 
the six lower amateur bands and on all frequencies 
in between. Short wave listener and transmitting 
amateur alike will benefit from a VFA -if you can't 
hear 'em, you can't work 'em. 

SYSTEM "A" £4100 
250 w. p.e.p. OR for the SWL. 

SYSTEM "J" £4795 
500 w. p.e.p. (improved '61' on receive). 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 
Featuring the World Record Joystick Aerial (System 'A'), 8ft, feeder, all 
necessary cables, matching communication headphones. Deliv. Securicor 
our risk. ASSEMBLED IN SECONDS! BIG CASH SAVINGS! 

PACKAGE No. I 

As above with R.300 RX. SAVE £I4.15! 

PACKAGE, No. 2 
Is offered with the FRG7 RX. SAVE £14. 15! 

PACKAGE No. 3 
Here is a lower- price, high -quality 
package featuring the LOWE SRX30., 
with all the Partridge extras. SAVE 
E14.15! 

£22200 
£23745 

£184.50 
RECEIVERS ONLY, inclusive delivery, etc. 

R.300 E184.50 FRG7 £199.95 SRX30 L146.75 

All prices are correct at time of going to press 
and include VAT at 12+% 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 

ARTaio os,4/p6 vEn' ,rcl 
LEfTllON/f `S° 031/EA 

5, Partridge House, Prospect Road, Broadstairs, 
CTIO -ILD. (Callers by appointment). 
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Transistors *BF 197 11 DIODES 7425 25 W/W RESISTORS 
ACY 20 3 BF 198 17 AA 119 6 7427 27 2.5W Axial 10 
ASY 66 9 BF 200 26 *BY 127 10 7430 15 5W Radial 9 
BC 107 BF 257 26 1N4001/2 4 7440 15 10W Axial 9 
BC 108 BF 258/9 24 IN 4004/5 5 7445 15W Radial 10 

*BC 147/A BF 324 28 1N 4006/7 6 7472 ü BARGAIN PAKS 
*BC 148 *BF 336 28 *1s44 4 7473 30 ALL ITEMS NEW 
*BC 149/C *BF 337 30 *1s 940 4 74L73 49 AND MARKED 
*BC 158 *BFR 80 25 *1x941 4 7474 27 PAK 1 
*BC 171A 1 

*BC 207 1 

*BC 207B 1 

BC 348 1 

BC 351 1 

BCY 70 1 

BCY 71 1 

BSX 19/20 
BT 106 

*BU 205 
*BU 208 
*BU 208A 
MJE 340 

16 
130 
150 
160 
175 
43 

LINEAR IC's 
741 8P 19 
555 8P 25 

Regulators 
7812 60 
7815 60 

74L74 
7476 
7480 
7482 
7483 
7486 
7490 

43 
30 
45 
69 
72 
30 
33 

100 Gen. purpose tran- 
sistors including, BC 
149, 2N3703, etc. £5 
PAK 2 
20 Transistors incl. SD 
115, BD 131, etc. £5.50 
PAK 3 

BCY 72 1 MJE 520 43 TTL 7491 75 100 mixed W/W Resis- 
BD 115 4 OC 201 70 7400 13 741.91 145 tors including 2-5W, 
8D 131 3 TIP31A 38 74L00 24 7493 32 5W, 10W, etc. £3.50 
BD 135 3 TIP 42A 62 7401 13 7495 60 PAK 4 
BD 139 3 *ZTX 212/B 16 7404 14 7496 57 100 off 74 series with 
BD 695A 6 *ZTX 302 11 74L04 27 74100 95 preformed pins inclu- 
BD 696A 6 *ZTX 502 12 7405 14 74107 29 ding, 7410, 7430, etc. £4 
BF 115 1 2N930 16 7408 17 74121 25 PAK 5 
BF 185 2 2N 3053 20 7409 17 74123 48 100 Gen. purpose 

*BF 194 2N 3055 50 7413 30 74151 64 Diodes including, 
*BF 195 *2N 3703 8 7420 15 74190 100 IS 941, IS 44, etc. £2 
Quantity Discounts Available. Min. Order £2.00, p. d, p. 30p. VAT please add 8% except 
those marked* which are 72.5 %. S.A.E. for lists. Export, Wholesale and Industrial enquiries 
welcome. 

K. & A. DISTRIBUTORS 
52, Barkby Road, Syston, Leicester LE7 8AF. Tel: 0533 609391 

EITZLWIR electronics 
56 FORTIS GREEN ROAD, MUSWELL HILL, 

N10 3HN. TELEPHONE: 01- 883 3705 

OUR LATEST 
CATALOGUE 
CONTAINS FREE 
45 pence WORTH 
OF VOUCHERS 
CONTAINS MICROPROCESSORS + BOARDS, 
MEMORIES, TTL, CMOS, ICs, PASSIVES, ETC., 

ETC. 

SUPERSAVERS 
ALL FULL SPEC DEVICES BY TEXAS 

TEXAS TIMER 
741 555 

RED LED 
T I L209 
(INC CLIP) 

5 for 4 for 10 for 
£1.00 £1.00 £1.00 

VAT INCLUSIVE PRICE + 25p P. & P. 

IC A4 BOOKLET 
SUPPLIED FREE WITH ORDERS OF ANY ICs 
WORTH £5.00 OR MORE, CONTAINS CIRCUITS, 
PIN CONNECTIONS AND DATA (35p + SAE IF 

SOLD ALONE). 

SOUTHERN VALVE COs NEW BARNETRHERTS.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 52p 
DY802 52p 
ECC81 53p 
ECC82 60p 
ECC83 53p 
ECC85 50p 
ECH81 55p 
ECH84 80p 
ECL80 52p 
ECL82 60p 
ECL86 70p 
EF80 41p 
EF85 45p 

EFS6 54p 
EF89 55p 
EF183 55p 
EF184 55p 
EH90 60p 
EL41 90p 
EL84 50p 
EL509 £2.90 
EM84 90p 
EY86 /7 46p 
EY500A £1.50 
EZ80 42p 
EZ81 44p 

GY501 £1.30 
PC86 78p 
PC88 78p 
PC97 72p 
PC900 65p 
PCC84 35p 
PCC85 50p 
PCC89 52p 
PCC189 55p 
PCF80 80p 
PCF86 60p 
PCF200 £150 
PCF801 52p 

PCF802 80p 
PCF805 £1.60 
PCF806 75p 
PCF808 £1.70 
PCL82 62p 
PCL83 8Op 
PCL84 62p 
PCL85 A. 
PCL805 70' 
PCL86 70p 
PCL200 £1.40 
P0500 £3.60 
PFL200 £1.35 

PL36 90p 
PL81A 65p 
PL83 50p 
PL84 50p 
PL500 

£1 i0 PL504 
PL508 £1.50 
PL509 £3.05 
PL519 £3.10 
PL802 £2.85 
PY88 75p 
PY800 60p 
PY801 60p 

PY500A £1-75 
UBF89 42p 
UCC85 50p 
UCH81 52p 
UCL82 60g 
UCL83 80p 
UF89 Sop 
UL41 85p 
UL84 64p 
UY41 55p 
ÚY85 S5p 
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 subiect to possible market fluctuations 

One valve 
if unavoidable. 

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

VAT ß 12; %. 
(same prices) 

post 13p, each extra valve 6p. 
AND ENQUIRIES, 

INCLUDE 
and RETAIL 

MAX 75p. LISTS 
ALL PRICES 

WELCOMED FROM TRADE 
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Elecironics. 
Make a job of it.... 
Enrol in the BNF3 & 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. 

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- M E - - MINN - - - - N 111111111. - 

WL I I 

Brochure without obligation to: 

British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS 

Block caps please rllsm - - Ems =NB N -- - - Mil =NI I - - MIN 

i 
i 

W & A ELECTROTECHNICS 
LIMITED 

465 CREWE ROAD SANDBACH CHESHIRE. 

SALE of NEW and GUARANTEED unused integrated circuits 
surplus to our requirements. All prices include VAT, add 
25p for p &p. DISCOUNTS, over £10 less 7 %, over £20 less 15 %, 
over £50 less 20% cash with order. 

ABSOLUTELY UNBEATABLE PRICES 
TO CLEAR STORES. 

72709 45 74116 1.20 1 74366 -39 
74L00 -15 74128 -49 74368 -39 
74502 -15 74S140 -69 74387 90 
7403 -09 74150 89 74S387 1-90 
74L04 16 74151 55 74393 189 
7408 11 74S151 95 75183 85 
74H10 19 74153 .49 N8T37 .75 
74S10 15 74155 58 N8T95 -85 
74S11 -15 74S158 49 N8T96 85 
74H21 -25 74164 79 N8797 87 
74H22 -22 74172 3.50 TIP125 -29 
7425 -18 74S174 -99 TMS6011 4.90 
7426 19 74180 79 
7427 19 74181 1.85 A small number of 
74H28 -39 74191 85 Intel 4004 uP pro - 
74H74 45 74198 1.25 ducts are available 
74S74 29 74273 1.75 SAE for list. 
7475 28 745280 2.90 
74LS86 29 74283 1.50 
74H87 69 74284 5.90 
74107 25 74285 3.82 
74109 39 74298 150 

t 
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PROGRESSIVE RADIO 
31 CHEAPSIDE, LIVERPOOL L2 2DY. Tel 051.236 -0982 

SEMICONDUCTORS ALL FULL SPEC. TBA800 I.C.'s 10 for £5.00. LM380 80p, LM381 
95p, NE555 33p, 741 8 PIN 23p, 741S (wide bandwidth) 8 pin 35p. TIL305 Alpha numerical 
display (with data) £2.50p. 8X504 opto isolators infra red led to photo cell, 4 lead 25p. 
BFY50 plastic 14p, 723 REGS I.C.'s 14 pin 35p, BD533 33p, MRD3051 photo transistors 35p, 
FETS similar to 2N3819 18p, MOSFET similar 40673 35p, Intel C1103 1024 bit mos rams 95p, 
CD4051 45p, 723 14 pin I.C.'s 35p. Special Offer 6v speed regulated cassette motor 
ex equip as new 55p. New 8 track 12v cartridge motor £1 25p. 
DIODES, 8Y127 9p, IN4002 4p, IN4005 7p, 600v 3 amp 17p, ORP61, Millard new boxed 30p. 
MAN3A 3mm led displays 50p, Min. Nixie 587 OST 75p. 
Pot core unit, has six pot cores including one FX2243 (45mm) and two FX2242 (35mm) 3 
T03 sil. power transistors on heat sink 3 -20m/m panel fuseholders and panel with various 
transistors, diodes and a 5 amp plastic SCR, £1.75p plus 75p postage. 
MOTORS. Model type 1.5-6 volts 20p, 'BIG INCH' sub min motor 115 vac, 3 r.p.m. 25p. 
24 OVAC SYNCH. MOTORS WITH GEARBOX, 1/5 r.p.m. 75p, 1 /24th r.p.m. 75p, 15 r.p.m. 
£1ß0p, Crouzet 115 VAC 4 r.p.m. 95p. t2v D.C. 5. Pol e 35P. 
HI -SPEED MORSE KEY, ALL METAL £2ß5p. PLASTIC VERSION 95p. 
PLESSEY WINKLER SWITCHES, 1 Pole, 30 way, 2 Bank Adj. Stop, 75p. 
Crystal microphone inserts 37mm 45p, Grundig electret condenser inserts with built in 
FET preamp £1.50p, ELECTRET PENCIL HAND MICROPHONES 1K IMP WITH STAN- 
DARD JACK PLUG £2.85p, TIE CLIP CONDENSER MIKES OMNI, 1K IMP, (uses deaf 
aid battery, supplied) £4.95p. 
SOLDER SUCKER, high suction, eye protection shield £4.95p. 
PROJECT BOXES, BLACK ABS PLASTIC WITH BRASS INSERTS AND LID, 75 x 
56 r 35 44p, 95 x 71 x 35 52p, 115 x 95 x 36 60p. 
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. 
TAPE HEADS, Mono Cassette £1.30p. Stereo cassette £3.00, BSR MNI330 half track 
dual imped. heads £175p, T010 Dual head assemblies 2 heads both } track R/P with 
built in erase, mounted on bracket, £1.20p. SRPGU t track R/P £1.95p. 
Relays. Min 24v dc 2 pole c/o 3 amp contacts 55p, Min sealed 220v ac 2 pole c/o 40g, 
Open type 12v dc 4 pole c/o 50p, 4 pole reed relays N/O 20p. 
CRYSTALS, 300khz 40p, 50V AC cam units, motor switching ten c/o micro switches, 
supplied with capacitor for 240V AC use £1.95p plus 35p postage. 
MAINS TRANSFORMERS, all 240V AC primary, postage shown in brackets per 
transformer. 6 -0 -6 1g0ma, 9 -0 -9 75ma, 12 -0 -12 50ma 75p each (15p). 0 -4 -6 -9 150ma no mount- 
ing bracket, 65p (20p). 12 -0 -12 10oma 95p (15p). 12V 500ma 95p (22p). 12V 2 amp £2.25 (45p). 
12V 4 amp £275 (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, 
£2.20 (54p). Murata MA401L 40KM2 rec /send transducers £3-25 pair. 
Large mains solenoid 25Ib pull 2" travel. £3.95p + 54p Post 
U.H.F. TV Tuners, push button (not varicap) new and boxed £2.50p. Miniature toggle 
switches, SPST 8 x 5 x 7 45p, DPDT 8 y. 7 x 7 50p, DPDT c/o 12 x 11 x 9 75p, Min. 
push to make or push to break 16 r 16mm 15p each type. Slider switches, DPDT standard 
15p, Min 12p, Std. c/o 20p. Roller action micro switches 15p. 
TOOLS Small side cutters 5" insulated handles £1-35p. Snub nosed pliers 5" insulated 
handles £1.35p. Large mains tester screwdrivers, fully insulated 6" 44p. Test lead jumper 
sets, 10 leads with insulated crot clips each end, different colours 80p. Telephone pick up 
C011, suction type with 35mm lack plug 50p. 9 volt battery eliminators, 240v ac input 9v 
dc out at 120mA stabilised replaces PP3, PP6, PP7, PP9 £2.45p. Edge connectors, 0.1 64 
way 65p, 34 way 40p, 0.2 18 way 15p. 73 amp rubber trailer extension sockets 38p. LA1230 
adj. core 15mm diem. 14mH -18mH, HI Q 6 for 50p. Tape head demagnetisers 240v ac with 
on/off switch, straight probe £2.00, curved probe (cassette) £2-35p. 

TERMS: cash with order, (or official orders from colleges etc). Postage 30p unless other- 
wise shown, overseas post at cost. VAT inclusive prices. S.A.E. for lists. 

Progressive Radio, 31 Cheapside, Liverpool L2 213Y. Tel: 051 238 0882. 
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A. Marshall 
Retail Sales 
4242. Glasgow: 

Marsha 
PW Head Office mail order: 

Bdwy, NW2 3ET. Tel. 01-452 
St, G2 2QD. Tel. 041-332 4133. 

in is I eflxe 
ExpressCall 

and 
Mail 

Trade and 

Kingsgate House, Kingsgate 
0161/2. Telex. 21492. 

Bristol: 1 Straits Pde, 

a.d a rea`l.d,eal 
see us 9-5.30 Mon-Fri 9-5.00 Sat 

Order Tel. orders on credit cards 2,10 min. 
export enquiries welcome 

(London) Ltd., Dept: 
London: 40 Cricklewood 

85 West Regent 

Place, NW6 4TA. Tel, 01-624 0805. 
London: 325 Edgware Rd, W2. Tel. 01-723 

Fishponds Rd, BS16 2LX. Tel. 0272 654201. 
2N929 037 
2N930 097 
2N1131 0.32 
2N1303 0-80 
2N1305 0.80 
2N1501 0.35 
2N1613 0B0 

0.72 
2N1890 0.30 
2N1893 0.30 
2N1991 1.10 
2N2193 0-50 
2N2194 0-42 
2N2217 0 55 
2N2218 0.35 
2N2219 OB8 
2N2221 0ß5 
2N2222 0.25 
2N2270 0.49 
2N2366 0.27 
2N2369 Oß7 
2N2483 090 
2N2613 090 
2N2646 080 
2N2848 110 
2N9904 0-31 
2N2905 0.31 
2N2906 0ß5 
2N2907 0.25 
2N2923 0-17 
2N2924 0-17 
2N2925 0.19 
2N3011 0'37 
2N3020 0-75 
2N3053 0.25 
2N3054 0-72 
2N3055 0-75 
2N3108 0.75 
2N3133 0-50 
2N3242 0.68 
2N3250 0-35 
2N3301 0'45 
2N3302 0.39 
2N3392 0-17 
2N3394 0.17 
2N3397 0.19 

2N3417 0ß5 
2N3439 0-85 
2N3441 0.92 
2N3442 1.45 
2N3565 0-25 
2N3566 0-25 
2N3567 0ß5 
2N3638 0'17 
2N3639 030 
2N3644 0-40 
2N3662 0ß5 
2N3663 Oß9 
2N3702 0-14 
2N3703 0-14 
2N3704 0.14 
2N3705 0-14 
2N3706 0-14 
2N3707 0-14 
2N3708 Oi2 
2N3709 0-12 
2N3710 012 
2N3711 O'12 
2N3712 139 
2N3714 155 
2N3716 170 
2N3794 0-21 
2N3819 0.36 
2N3820 0-39 
2N3821 0-95 
2N3827 0ß7 
2N3854A 0-30 
2N3855 0.30 
2N3856A 0-19 
2N3858A 0ß0 
2N3859A 0.22 
2N3860 0-18 
2N3866 1.98 
2N3901 0B0 
2N3904 0.18 
2N3905 0.18 
2N3906 018 
2N3962 0-95 
2N4031 0-55 
2N4032 0-65 
2N4033 0-65 
2N4036 0.72 

2N4062 020 
2N4121 0ß7 
2N4122 0ß7 
2N4123 0.19 
2N4124 0.19 
2N4125 - 0.19 
2N4126 0.19 
2N4235 1.35 
2N4236 1.65 
2N4237 1.65 
2N4240 1.70 
2N4250 0-26 
2N4266 0 32 
2N4284 038 
2N4286 0.32 
2N4287 Oß2 
2N4288 Oß2 
2N4292 0.27 
2N4302 0.31 
2N4303 0.33 
2N4342 060 
2N4401- 02U 
2N4402 OßU 
2N4403 OßU 
2N4822 083 
2N4870L 0.58 
2N4871L 0-51 
2N4898' 1-55 
2N4901 1-65 
2N4902 2-20 
2N4903 2'75 
2N4904 1.85 
2N4905 2-40 
2N4920 0-83 
2N5086 0-30 
2N5087 0.30 
2N5088 030 
2N5089 0-30 
2N5129 0-62 
2N5130 0ß2 
2N5131 0-22 
2N5137 0ß2 
2N5143 0-22 
2N5180 0-58 
2N5190 0.65 

2N5245 037 
2N5248 0.44 
2N5293 0.44 
2N5294 0.44 
2N5401 0'44 
2N5416 1-65 
2N5447 0.16 
2N5448 0-16 
2N5449 00 
2N5457 0.35 
2N5458 0.35 
2N5555 0.65 
2N6109 0-55 
2N6122 0-44 
2N6123 0.48 
2N6124 0-45 
2N6125 0-47 
2N6288 0.50 
2S702 3-30 
2S703 3.95 
40232 0-60 
40311 0.55 
40316 0-95 
40363 1.45 
40389 070 
40408 0-82 
40440 0.70 
40512 - 1.70 
40594 0-87 
40595 0-98 
40673 0.80 
AC126 0.48 
AC127 0'48 
AC128 0.48 
AC151 0.43 
AC152 0-54 
AC153 0-59 
AC153K 0.59 
AC176 0.54 
AC176K 0-90 
AC187 0-59 
AC187K 0.65 
AC188 0-54 
AC188K 0.65 
ACY17 1.00 
ACY22 0.65 

AF106 0.60 
AF109' 0.82 
AF114 0.70 
AF115 0-70 
AF118 0-70 
AF124 0-70 
AF139 0-75 
AF200 1-30 
AF201 1-30 
AF239 0.70 
AF240 1ß5 
AF279 0-88 
AF280 0.95 
ASY28 1.30 
ASY55 0-70 
BC107 0-16 
BC108 0-16 
BC109 0-16 
BC113 0-22 
8C714 0.22 
BC115 Oß2 
BC116 Oß1 
BC118 Oß2 
BC135 Oß2 
BC136 021 
BC137 0-22 
BC138 0.44 
BC140 0.30 
BC141 0-32 
BC142 0.32 
BC147 0-13 
BC148 0-15 
BC149 0.15 
BC153 0$0 
BC154 0.30 
BC757A 0-15 
BC158B 0.15 
BC1598 0.17 
BC160 0'38 
BC167B 0.13 
BC168B 0-13 
BC169B 0-13 
BC770B 0-19 
BC171B 0.17 
BC172C 0.45 
BC173C 0-17 

BC182L 0-15 
BC183A 012 
BC183LA015 
AC184 0.12 
BC184L 0.15 
BC205 0.17 
BC212A 0-15 
BC212LA 0-18 
BC2138 0.15 
BC213LA 0.17 
BC214 0.17 
BC214L 0.18 
BC2370 0-15 
BC2368 0.13 
BC239C 0.17 
BC256A 0'29 
BC257A 0.18 
8C2588 0-24 
BC2598 0-19 
ßC261A 0.25 
BC262B Oß6 
gC263B Oß6 
gC2648 065 
gC3078 016 
BC3088 016 
BC309C 0.16 
BC327 0-22 
BC328 0ß0 
BC337 0-20 
BC414 0.17 
BC415 0.16 
BC416 0.17 
BC547A 0.13 
BC547B 0-13 
BC548 0-13 
BC549B 0'14 
BC558 0.13 
BC559 0-15 
BCY54 2.40 
BCY58 0ß7 
BCY70 0°21 
BCY71 0ß6 
BCY72 0i8 
BCY78 0-43 
BD121 2-20 
13 D131 0.55 

AY-3-8500 
6-50 

CA3000 390 
CA3001 4.25 
CA3002 330 
CA3005 2-50 
CA3006 4-60 
CA3007 4-15 
CA3008 2-55 
CA3012 1-65 
CA3013 1.85 
CA3014 2ß0 
CA3018 0.75 
CA3018A 1.10 
CA3020 2.20 
CA3020A 2-50 
CA3021 2-40 
CA3022 2'20 
CA3023 2ß0 
CA3026 0-80 
CA3028A 0-90 
CA3028B iß5 
CA3029 0-75 
CA3029A090 
CA3030 150 
CA3030A 2-20 
CA3033 3-70 
CA3034 2.75 
CA3035 1.95 
CA3036 1.21 
CA3038 2-90 
CA3038A4-10 
CA3039 0 77 
CA3040 3'75 
CA3041 1'65 
CA3042 1.65 
CA3043 2.20 
CA3045 1-58 
CA3046 0-77 
CA3047 2.20 
CA3047A3.70 
CA3048 2.45 
CA3049 1.98 
CA3050 2-66 
CA3051 1-83 
CA3052 1.78 
CA3053 0-77 
CA3054 1.10 
CA3059 2-10 
Prices correct 

CA3062 3.75 
CA3084 1.10 
CA3065 1-10 
CA3068 3-80 
CA3070 1-90 
CA3071 1-90 
CA3072 1-90 
CA3075 1,70 
CA3076 2.12 
CA3080 1-85 
CA3080A 2.10 
CA3086 0-50 
CA3088F 1'87 
CA3089E 2.90 
CA30905) 4-40 
CA3130 1-06 
CA3140 1-04 
LOBSTI 2.25 
LM114H 2.75 
LM301AH0-50 
LM301.8 0.30 
LM304 260 
LM307N 050 
LM308H iß0 
LM308N Od5 
LM309KC1.95 
LM317K 3'35 
LM318N 215 
LM320T5 2'15 
LM3207122.15 
LM320T152'15 
LM320T242.15 
LM320MP5 

1.15 
LM320MP12 

1.15 
LM320MP15 

1.15 
LM320MP24 

1-15 
LM323K 6-95 
LM339N 0.60 
LM340T5 0.88 
LM340T120-88 
LM3407150.88 
LM340T240-88 
LM341P5 0.80 
LM341P120'80 
LM341P150.80 

at 8 Sept. 1978. 

LM341P240.80 
LM348N 0-95 
LM358N 0.60 
LM360N 3.00 
LM370N 3.30 
LM371H 2-35 
LM350K 6-45 
LM373N 3.35 
LM374N 3.35 
LM377N 1-80 
LM378N 2-40 
LM379S 4-25 
LM380N8 0.96 
LM380N741-08 
LM381AN2.70 
LM381N 1.69 
LM382N 132 
LM384N 155 
LM386N 0.85 
LM387N 1i0 
LM368N 1.00 
LM389N 1.00 
LM555CN033 
LMS65CN139 
LM701B 2.99 
LM701C 2-99 
LM702C 0-81 
LM703LN 1-15 
LM709 0.70 
LM709-8 0-50 
LM709-14049 
LM710 0-67 
LM710-14064 
LM711CN 0-72 
LM723C 0-75 
LM723C-14 

045 
LM726 5-80 
LM741C 0.70 
LM741C-8030 
LM741C740-30 
LM747CN 0.99 
LM748-8 0.50 
LM748-14050 
LM716 1-00 
LM900 0'50 
LM911 0.50 
LM921 0.50 

All prices include 

LM923 0-50 
LM1303N 1-15 
LM1304N 1.52 
LM1305N 1.52 
LM1307N 1.22 
LM1310N 2-10 
LM1351N 1-30 
LM1458N 0.45 
LM1496N 1.97 
LM1800N 1-94 
LM1E72N 6-20 
LM1820N 116 
LM1828N 1.90 
LM1830N 1-90 
LM1841N 190 
LM1845N 1-50 
LM1848N 198 
LM1850N 190 
LM7889N 4.90 
LM2907N-8 

1'80 
LM2987N-8 

180 
LM3301 060 
LM3302N 0-55 
LM3401N 0-55 
LM3900N 0.68 
LM3905N 1'15 
LM3909N 0.78 
LM3911N 1.10 
LM4250CN 

130 
LM78L05CH 

0,85 
LM78L12CH 

0.85 
LM78L15CH 

0-85 
LM78L24CH 

0-85 
LM7805KC 

1.75 
LM7812KC 

1.75 
LM7815KC 

1.75 
LM7824KC 

175 
VAT, 9 & p 4013, 

LM78L05CZ 
0-30 

LM78L12CZ 
0-30 

LM78L15CZ 
0-30 

LM78224CZ 
0-30 

MC1035P1-90 
MC1321P1-70 
MC1330P 1.10 
MC1352P iß0 
MC1433G 3-65 
MC1435G2ß0 
MC1439G175 
MC14405 1.65 
MC1456G215 
MC1463R 390 

MC-1469R 3.10 
MC1488L 4ß5 
MC1495L 550 
MC1529G710 
MC4024P220 
MM5314 460 
MM5316 4-60 
MM5320 4.20 
NE555 033 
NE556 0-65 
NE560 4.50 
NE561 4.50 
NE562 4.50 
NF565 1-39 
NE566 1-75 
NE587 1.90 
NE558N i-98 
NE571N 4-95 
SAS560 2.70 
SAS570 2-70. 
SAS580 2 40 
SAS590 2'40 
SN76001N1-30 
SN76003N2.38 
SN76008KE 

1.60 
SN76013N1-50 
SN76012ND 

1-30 

SN76018KE 
1.60 

SN76023N1-50 
SN76023ND 

1.30 
SN76033N2-35 
SN76110N1.30 
SN76115N1.65 
SN76116N1.80 
SN76131N1.30 
SN76226N7-68 
SN76227N130 
SN76228N1-55 
SN76531N0-82 
SN70532N755 
SN76533N1.30 
SN76544N780 
SN76545N180 

SN76550 21 
58 

038 
SN76552-2 

0.57 
SN76570N1.80 
SN76620AN 

SN76650N1ß0 
SN76660N0-68 
SN76666N099 
SL610C 2.75 
SL611C 2-75 
SL612C 2-75 
SL620C 3.85 
SL621C 375 
SL623C 6.25 
SL640C 4.40 
SL641C 4.40 
SL701C 2.50 
TAA263 1.35 
TAA300 3.70 
TAA320A 

1-15 
TAA350A 

3.00 
TAA521 1 1 
TAA522 2-10 
TAA550 0-48 
TAA560 2.10 
TAA570 2.20 

1978 CATALOGUE IS AVA 
LOTS OF NEW PRODUCTS 
PRICE 45p POST PAID OR 

LABLE NOW ! 

AND IDEAS. 
35p TO CALLERS. 

BRAND NEW 

SURPLUS MODULES 
AND OTHER ITEMS 

2 STAGE STEREO PRE -AMP on 6" x 
7d" P.C.B. 4 push buttons, gram, tape 
in /out, aux. on /off. 4 slider controls. vol., 
bal., bass., treble, input approx. 100mV 
for 300mV out with knobs. 

Now only £6.00 

ELAC SPEAKERS 8 ", 80 with tweeter 
cone, pair £8.50 

Phillips control box for coupling stereo 
cassette to stereo car radio. Includes stab 
supply, transformers A.F. 3 Din plugs, 
2 Din sockets, 3 P.Bs etc. + diagram £1.40 

8" x 5" L.S. units, 4 ohm -8w pk ceramic 
magnet. Good hi -power car speakers, 
pair. £6.00 

STEREO GRAM AMP on 12 "x 1 

P.C.B. 3W + 3W for 100mV in controls, 
vol bal., treble, bass, requires 16v DC 
for 80 L.S. or 25v DC for 1512 L.S. £5.90 
Suitable 14v transformer and rect. ordered 
with gram amp £2.00 
Singly £2.50 

Two above mounted in attractive rexine 
covered box, dark cloth front 24" x 7-" x 
sr. Open back -Gives 8 ohm, 16W plc, 
Very efficient, pW fills a room, 10W fills a 
small hall with very clear speech. £8.50. 

Very smart car control box. Contains stab. 
supply, 7.5v coupling trannies, 3 P.B.'s, 
3 DIN plugs, screened cable, 2 DIN sockets 
Easily modified, diagrams supplied. £1.90 

Belling Lee -mains power supply unit for 
masthead amplifier. Gives 15v stabilised 
for feeding up co -ax. Easily modified to 
give 12v at 100mA. 
SMART BOX £1.90 

BRAND NEW AUDIO AND R.F. 
REPLACEMENT PANELS. Send sae for 
list. 

Example 1 PC 218G 3W + 3W tuner amp 
AM -FM. 

Includes 13 transistors, 8 mini IF and osc 
coils, rect. and smoothing. Over 120 
components. Easily completed, diagrams 
supplied. 
Requires Tuner head, switches, vol. and 
tone pots. Only £2.00 

Example 2 PC 256B. Play /rec. amp panel 
for 4 track mono deck. 
Includes Track selector, play /rec. and 
rec. comp. switching. Provision for pause 
and auto stop. Solenoids. 55 kHz. Bias/ 
erase. Layout and circuit diagrams 
supplied. 
Requires AC 161/162, vol. and tone con- 
trols, and 24v trannie. 

Only £2.00 
For stereo: 2 boards £3.50 

TV tuner. UHF transistorised s/m drive. 
Aerial socket panel etc. As used on GEC 
2000. 

Brand new £2.50 

Audio 8 radio panels, damaged or incom- 
plete, Thorn man'f'd. Hundreds of modern 
useable components including PB 
switches, transistors, R's á C's, tants & 
electrols. Trimmers, mini Toko IF's and 
osc. coils, 465 and 10.7. 

311,s Lot £5.00 

9v Cassette Motors 40mm dia x 35mm 
with 2mm dia. Shaft x 10mm long runs 
OK 6v -12v self -reg. 95p 
2 Gang Tuning -caps. 3 Types 500 +5000F., 
also OSC /RF A.M. plus pot. For varicap, 
also OSC /R.F. A.M. and VHF all geared 
S/M drive. Any type. 70p 

C.W.O. + 25p p &p. 

Prices incl. VAT. Sae for list 

ELECTRONICAL SUPPLIES CROYDON 
40, Lower Addiscombe Road, Croydon, CRO 6AA. 

Tel : 01- 688 -2950. 
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OS MABET LTD We make transformers 
amongst other things 

LOW VOLTAGE TRANSFORMERS: Prim 240V ac. 
6-3V 1.5A £2.45; 3A £3.00; 6A CT £5.30; 12V 1-5A 
£3.00; 3A CT £5.30; 6A CT £6.85; 15V 0.5A £2.50; 18V 
1.5A CT £5.30; 24V 1.5A CT £530; 3A CT £6.85; 5A 
CT £14.00 ;i8A CT £23.00; 12A CT £30; 40V 3A CT £10.00 
TWIN SEC TRANSFORMERS: Prim 240V as. 
6V 0-6A + 6V 0-6A; 9V 0-4A + 9V 0.4A; 12V 0ß5A + 
12V 0ß5A; 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 1A + 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: 240e ac. 
6 -0 -6V 1.5A or 9 -0 -9V 1A £2.50 each; 12 -0 -12V 1A or 
20 -0 -20V 0-75A £3.00 each; 9 -0 -9V 0.3A or 12 -0 -12V 
0ß5A or 20 -0 -20V 015A £2.50 each. 
LT TRANSFORMERS TAPPED SEC: Prim 240V ac. 
0.10- 12- 14- 16 -18V 2A £5.00; 4A £7.00; 0- 12- 15- 20- 24 -30V 
2A £5.75; 4A £9.00; 0- 5- 20- 30 -60V 1A £7.00; 2A £8.50; 
0.40- 50- 60 -80- 100 -110V 1A ££10.00. 
MAINS TRANSFORMERS SPECIAL OFFER: 
Prim 240V ae. 
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. 
LOUDSPEAKERS 
20e 812, 2-1-in 8 or 2512, 2' -in 812, 3in 3512, 3=,in 3, 
26 or 8012, all at £1ß5 each; 5 x 3in 2 8, 15 or 2512, 
£1.50; 7 x 4in 3, 8, 16, 25 or 8012, £1.75; 8 x Sin 4, 8 or 
2512, £3.00; Bin 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 
0.5A output, complete with diagram, £3.25. 
EDGEWISE LEVEL METER FSD 200µA 
Size 19 x 18 x 20mm 8000, £1.10. 
CHARGING METERS 
2A or 3A £1ß5 each; 5A or 10A £1.50 each. 1 -,in dia- 
meter. 
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), £2200. 
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 Sp; 4 way individually screened 
25p per metre, fig 8 twin stereo do screened 15p. 
MAINS CABLE 
4 way 30p M; 3 core mini cable ideal for speakers; inter- 
coms; telephones etc; £4.50100 M. 
CONDENSERS 
Electrolytic, 1000 /50V 30p; 2000/30V 30p; 1200/75V; 509; 
2200/40V 40p; 3900/100V £1-25; Paper tubular, WIE, 
0.47/600V, 2.2/250V; 4-7/160V, 25p each, 0-1/2090V 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 8YG. Tel: 01-958 9314 
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I enclose 30p *, please send catalogue. 

Build any Project -Fast and Easy 
It's the new deal for project builders from Lektrokit! A complete new 

range of breadboarding and testing devices. At prices anyone can afford. 
For any project anyone could want to build- from one -chip simplicity 

to 1,000 -chip complexity. 
It's fast and easy project building, too, You simply push 

components in and pull them out. No soldering, no de- soldering, 
no chance of heat damage. You can make design changes 

instantly, keeping full leads on components. 
In fact, with Lektrokit, you can build a project as fast as you 

used to sketch a layout. And a lot more easily. 

L 

LEKTROKIT 
completes the circuit 

See Lektrokit at one of the Lektrokit 
dealers near you. There's bound to be one - 

they're springing up everywhere. Send for 
the name of your nearest- plus FREE full - 
colour catalogue- to: 

Lektrok it Ltd.,Sutton Industrial Park, 
Earley, Reading, Berks RG6 1AZ 
Telephone 0734 669 116 

BURGLAR ALARMS 
WE HAVE STOCKS OF EVERYTHING YOU NEED. 
CALLERS WELCOME. OPEN 6 DAYS 
EXPRESS POSTAL SERVICE FREE CATALOGUE SEND S.A.E. 
Maxi guard MK4 Ultra Sonic Detector 12 volts D.C. special price 
£37.00 + VAT 
Control Unit 1006B £19.50 plus LI -20 p &p 
(Mains /Battery complete unit). 
MAGNETIC CONTACTS from 50p TAMPER JUNCTION BOXES 24p 
MATS LARGE 28" x 15" 1-50 VIBRATION DETECTORS 250 
STAIR SIZE 6" x 24" 1.20 DOOR LOOPS COMPLETE 59p 
WINDOW FOIL 33 mts. 2.45 BELLS & SIRENS FROM 6.00 
KEY SWITCHES 2.10 BELL COVERS FROM 4-00 
ELECTRONIC CAR ALARM ONLY £5.00. plastic coated 
Please add VAT 121 %, Post 70p min. C.O.D. Free on orders over £20. 

A 
A. D. E. (SECURITY) CO., 
217 WARBRECK MOOR 
AINTREE, LIVERPOOL 
TEL: 
STOP PRESS 

E 

!Trade Price List Available 
Applications on Official Stationery only 

ACE MAILTRONIX LTD 

Dept.PW ,,Taota!Street 

WekefeW,W.Ysrkshire WFI SJR 

COMPONENTS 

KITS 

MODULES 
SERVICE 
QUALITY 
PRICES 
MAGAZINE 
PROJECTS 

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

- Trouble -free! 

rvame 

Atldless 

*Refundable with future orders over £5.00. 
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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 Sooper 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 Sooper 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 t!) 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) reception 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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Receivers and Components 

RECHARGEABLE 
BATTERIES 

EXTENDED RANGE 
HP2 (size 'D') £3.56. HP11 (size 'C') £2.57. Sub 'C' £1 64. 
Pence!! (size 'AA') £1.32. 9 volt PP3 £4.98. 9 volt PPE 
£1166. 9 volt PP7 £914. 9 volt PP9 £1430. All chargers 
£7.97 (except for PP3 -is £582 and pencell -is £6-9B). 
6 volt 8Ah sealed lead acid £11.88. New child's, 2 -4 mile 
range. 

ELECTRIC CAR 
SAE for all details & lists plus £1.00 for rec. booklet 
"Nickel Cadmium Power ". Add p & p 10% (5% orders 
£2500 & over). All prices include VAT. 
Dept. PW, Sandwell Plant Ltd., 201 Monmouth 
Drive, Sutton Coldfield, West Midlands. Callers to:- 
TLC, 32 Craven Street, Charing Cross, OR to 2 Union 
Drive, Boldmere, Sutton Coldfield. 021 354 9764. 

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 Witt.ring, 

Sussex P020 8BN 
West Witterin8 2023 (STD Cod. 024366) 

TIRRO ELECTRONICS the mail order divi 
sion of RITRO ELECTRONICS UK offers 
a wide range of components for the 
amateur enthusiast. Large SAE or 20p 
brings list. GRENFELL PLACE, MAIDEN- 
HEAD, BERKS SL6 1HL. 

BRAND NEW COMPONENTS BY RETURN 
Electrolytic Capacitors 16V, 25V, 50V. 
0-47, IO, 2.2, 4.7 & 10 mfds. - 5p, 
22, 47 -5 }p. (50V -6p). 100 -7p. 50V -8p), 
220 -8p. (50V -10p). 470-11p. (50V -t0p), 
1000/15V-15p. 1000/2.5V -18p. 1000/40V -35p, 
Subminiature bead tantalum eleCtrolytics. 
0-I, 0.22, 0.47, 1.0 02 35V, 4.7 Q 6-3V -8p. 
2.2/35V & 4-7125V -9p. 10/25V, í5/16V -12p. 
22/16V, 33/10V, 47/6V, 68 & 100 @ 3V -14p. 
Muliard Miniature Ceramic Eli Series 63V 2%. 
10 pf. to 47 pf. -3p. 56 pf. to 330 pf.-4p. 
Vertical Mounting Ceramic Plat. Caps. 50V. 
E12 22 pf. -1000 pf. E6 1500 pf. -47000 pf. -2p 
Polystyrene Ell Series 63V. Hor. Mounting. 
10 pf. to 1000 pf. -3p. 1200 pf. to 10000 pf. -4p. 
Mullard Polyester 250V Vert. Mtg. E6 Series. 
-01 to 1-4p. 15. .22 -5p. -33, -47 -ep. 
- 68 -1Ip. 1 .0 -14p. I - 5-20p. 2.2 -24p. 
Mylar (Polyester) Film 100V. Vertical Mtg. 
-001, -002, .005 -3p. 01, -02 -4p. -04, -05 -3p. 
Miniature Film Resistors Highstab. E12 5 %. 
0.125 watt 10O to 2M20 1p 
0-250 watt I f2 to IOMO. (10 %, over IM) Ip 
0.500 watt 1012 to 21170. I }p 
1.000 watt 10 fl to I0M0 2p 
I N4148 -3p, I N4002 -5p. I N4006 -7p, I N4007 -8p 
BC 107/8/9, BC147/8/9, BC157/8/9, BF194 & 7 -9p. 
20mm. fuses 15, .25, .5, 1.0, 2.0, 3.0 & 5A -3p. 
Printed Circuit Holders for 20mm. fuses -Sp. 
Post IOp (Free over f4). Prices VAT inclusive. 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 ORN 

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 
cms). 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. 

2. The publishers r 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. 

CRYSTALS as previously advertised plus; 
HC33 /U 1.0, 2.0, 3.0, 1.008, 1-8432, 2.4576, 
2-5625, MHz £3.35. 3.579 and 4.433 £1.20 
each. HC18 /U: 3.2768, 4.096, 4-8, 4.9152, 
5.12, 6-144, 6.4, 6.5536, 6. 9375, 18.432, 
38-6667, 116.0, MHz £3.00. Sub -miniature HF 
crystals, any freq. 10 -180 MHz made to 
order 6 weeks, £3.75. All prices post paid, 
no VAT. AM /CW /SSB Communication Re- 
ceiver and preselector modules and kits. 
SAE details. P. R. GOLLEDGE ELEC- 
TRONICS, Merriott, Somerset TA16 5NS. 
Tel: 0460 73718. 

D.1l.M.,THERMOMETER 
Based on 
DVM the 

KIT 
the ICL 7106 single chip 
kit contains a 3 /digit LCD 
PCB, the ICL7106, and all 

and instructions to make 
FSD DVM. Components 

to enable this to be 
to a digital thermometer. 
a 2mA 9V 

Osupply£ (PP3 99 

-)96.13 display, a 
components 
a 0 -200mV 
also supplied 
converted 

I, 1 Regeuires 

TOUCH CONTROLLED LIGHTING KITS 
replace conventional light 
and control up to 300W of 

mains rewiring. Insulated 
Easy to follow instruc- 

Touchswitch with dim - 

minx facility. £5.50 
/OFF Touchswitch £400 

Touchswitch with preset 
time delay £400 

- . Directly 
switches 
lighting. No 
'ouch plates. :`.. 
rions. 

i.. TSD300K- 

. 
k-ilï ':i.....:;:' T5300K -ON 

TSA300K- 
TSD300K 

OPTO COMPONENTS 

0.2" die. LEDs. 
Red 12p (£1110) 
Green 20p Yellow 25p 
DL727 Dual 0.5" 7 -seg 

£1.50 
ORP12 LDR 40p 

300WLIG£2 DIMMER KIT 

MINI MAINS 
TRANSFORMERS 

6 -0 -6V 100mA 85p 
9 -0 -9V 100mA 90p 

12 -0 -12V 100mA 95p 

24 HR. CLOCK /APPLIANCE TIMER KIT 
Switches any appliance of up to ikW 
on and off at preset times once a day. 
KIT contains: AY-5-1230 Clock/ - I. Appliance Timer IC, 0.5" LED 
display, mains supply, display 
drivers, switches, LEDs, arias, PCBs 
and full instructions. ONLY £1375 

White box 56 x 131 x 71mm with red Acrylic window £220 
White box as above ready drilled for kit £2'50 

POPULAR INTEGRATED CIRCUITS 
Control I.C. El 00 

.C. £1.80 
29p (4 for £1 .00) 
24P (5 for £1.00) 

LM391l T hermometeq Temperature 
ZN1034 Long Period Time 
555 Timer 
741 On Amp. 

400V'PLASTICTRIACS * STAR BARGAINS * 
3A 58p 20A 165p 
BA 74p 25A 190p 

12A 84p 6-5A* with 
16A 105p trigger 80p 
*isolated 8A* 80p 

555 10 for £2.30 
741 10 for £1.80 
2N3819 24p, 10 for £1.80 
TIC106D 5A /400V SCR 

QUANTITY DISCOUNTS ON REQUEST 
ADD 8% V.A.T. + 25p P &P. MAIL ORDER ONLY TO: 

T. K. ELECTRONICS 
106 STUDLEY GRANGE ROAD, LONDON W7 2LX 

v.h 
c0<< fC,r 

?OgAPy VINTAGE RADIO 

1920 to 1950 
Receivers, valves. components, service data, historical 
research, books, magazines, repairs and restorations. A 
complete service for the collector and enthusiast of 
vintage radio. 
S.a.e. with enquiries and for monthly newsheet. 

TUDOR REES (Vintage Services), 64, Broad Street, 
Staple Hill, Bristol BS16 5NL. Tel. Bristol 565472. 

2M MOSFET CONVERTER: Parts for this and other 
projects from various publications. Many difficult -to- 
obtain items. 
38.6666 MHz crystals HC18u £2.75 + 20p p &p. 4.7uH 
Cambion chokes 60p + 15p p &p. R.F. power amplifiers. 
Increase the output of your hand -held transceiver or 
mobile. 144 to 174 MHz (Specify any 2 MHz section within 
these limits). 20, 40, 70 and 100 watt versions; custom 
built. Low -band (4m) also available. 

P. N. JEVONS (ELECTRONICS) 
991 CHRISTCHURCH ROAD 
BOSCOMBE, 
BOURNEMOUTH. 

MAIL ORDER ONLY. SAE with enquiries appreciated. 

SUPERPACKS 
FROM CODESPEED 

Full Spec. Devices 
PACK C1 5 x 12 pin Hybrid Circuits containing 16 
resistors /capacitors. Ideal for P.C.B. miniaturisation. 
With data. 5 for 50p. 
PACK DM1 5 x 14 pin dual in line chips each con- 
taining 23 quality matrixed signal diodes. With data. 
50p. 
PACK E2 A calculator style 8 aigit Liquid Crystal 
display033" high. With data£2.95. 
PACK E3 Same as Pack E2 but 0.5" high digits. 
With data £4.25. 
PACK M1 Terrific value, two calculator keyboards. 
Only £1.00. 
PACK M2 1 x 2102, a 1024 bit static RAM. The most 
popular of all random access memories iprofessional 
and amateur electronics. With full data. £1 -25. 
PACK M3 Build your own calculator( MM5725 cal- 
culator chip and data book. £1.00. 
PACK Pt 1 x MM5330 Digital Voltmeter I.C. Now you 
can build your own digital multimeter or panel meter 
with this versatile chip. With data and circuit £3.05. 
PACK T2 Back by popular demand, A high contrast 

31, digit Liquid Crystal wristwatch display with data. 
£t'00. 
PACK T4 A 0.8" Giant red LED 12 hour clock display. 
Common cathode; 37 digit. An ideal size for your clock 
project. With data. £4.95.. 
FULL SPEC. SN74 SERIES 
SN74136 60p. SN74155 £100. SN74156 50p. SN74164 
75p. SN74170 £160. SN74175 60p. SN75107 £1.00. 
PACK E4 A 1=," digit 0.3" high 7 segment gas dis- 
charge display. Requires 180V Anode voltage. Makes 
an excellent replacement for LED's in your mains 
operated projects. With full data -fantastic value at 
only 90p. 
PACK E5 Same as Pack E4, but dual digit. 90p. 

Untested Devices 
PACK El (80% Guaranteed Good) 5 x MAN3 7 

segment 0127" common cathode LED displays. 
Excellent value. £1.00. 
PACK DL1 (Untested -so no guarantees) Fantastic 
value for money. A jumbo pack of 30 mixed I.C.'s. 
There could be anything in this pack, linear, digital - 
who knows? Guaranteed a sell -out at only £1.00. 
Satisfaction guaranteed or return complete pack for 
replacement or refund. 

MAIL ORDER ONLY - NO CALLERS PLEASE 

Postage and Packing please add 25p 

(Overseas Orders add 60p) 

CODESPEED P.O. Box 23, 34 Seafield Road, 
Copnor, Portsmouth, Hants.. P03 5BJ 

MAINS TOUCH SWITCH kit. 400 watt load 
capacity. Details free. I. G. bowman ti),:pt. 
PW), 59 Fowey Avenue, Torquay, S. Devon. 

Ladders 
LADDERS. Varnished 20ft 9in extd. £29.72. 
Carr. £2.70. Leaflets. Also Alloy ext., up 
to 6212ft. LADDER CENTRE (WLS2) Hales - 
field (1) Telford. Tel: 586644. Callers wel- 
come. 
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Service Sheets 

REG. OFFICE 14B QUEENS PARADE, NORTH EALING W5 3HU 
SERVICE SHEETS - COLOUR TV SERVICE MANUALS 

Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large Stamped Addressed 
Envelope. We can supply manuals for most makes of Colour Television Receivers by return of post 

B.R.G. 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 W I R IPA 

LARGE SUPPLIER OF 
SERVICE SHEETS 

All models at 75p. TV, Radio, Tape Recordera, Record 
Players, Transistors, Stereograms, Radiograms. All 
at 75p each plus s.a.e. except Colour TV & Car Radios. 
TV Sheets full -length, 24 x 12, not in bits and pieces. All 
other sheets also full -length. Free Fault Finding chart or 
TV catalogue with order. 

C. CARANNA 
71, Beaufort Park, London NW11 SEX. 01.451 41112 

SERVICE SHEETS for Radio, Television, 
Tape Recorders, Stereo, etc., with free fault- 
finding guide, from 50p and SAE. Catalogue " 

25p, and SAE HAMILTON RADIO, 47 
Bohemia Road, St. Leonards, Sussex. 

Books and Publications 

THE DALESFORD SPEAKER BOOK 
by R. F. C. Stephens. 

This book Is a must for the keen home constructor. 
Latest technology DIY speaker designs. Contains full 
plans for Infinite baffle and reflex designs for 10-100 
watts, also unusual centre -bass system for those who 
want HI -fl to be "Heard and not seen ". Et IS (E2ß0 post 
paid. $5 Overseas). 

VAN KAREN PUBLISHING 
3 SWAN STREET 

WILMSLOW 
CHESHIRE 

COMPREHENSIVE TV Repair Instructions 
for your set £4.50 with circuit (if re- 
quested). Free catalogue unique TV /other 
publications. Ause (PW); 76 Church Street, 
Lackhall, Lanarkshire ML9 1HE. 

RADIO BOOK SERVICE 
WORLD RADIO TV HANDBOOK 1978 Edition £8 -25 
50 CMÓS IC Projects (R. A. Penfold) LI-05 
A Practical Introduction to Digital IC's LI-05 
28 Tested Transistor Projects (R. Torrens). . . . . . LI-05 
50 Projects Va Relays, SCR's a TRIAC's (F. G. Rayer) CI -20 
How to build your own Metal & Treasure Locators (F. G. Rayer) 
Practical Repair & Renovation of Colour TV's (C. F. Miller) 
Fun & Games our Electronic Calcultor 
How o build Adtvanced 5h,,-, Wave Receivers (R. A. 

Vine) 

Radio Antenna M'book for Long Distance Reception 
50 (Fet) Field Effect Transistor Projects (F. G. Rayer) . . . . 

Ser ng Tra or Radio R,c 

Li_10 
LI-05 
LO-85 

LI -30 
L0.95 
LI -35 

Solid State Short Wave Receivers for Be 
LI-05 

Beginners LI -05 

PRICES INCLUDE POSTAGE & PACKING... S.A.E. FOR FULL LIST 
4 CHILCHESTER COURT, WICKHAM RD,BECKENHAM KENT BR3 20W 

UFO CHARTS: Map; Anti- Gravity Systems; 
Wave Prediction; Optical Detector; Flight 
Pattern; Propulsion Theory; 90p each. Pulse 
Induction Metal Detector. (Plans): R &E, 
Highlands, NEEDHAM Market, Suffolk. 

WHY NOT START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS. A 
genuine opportunity to success. LARGE 
PROFITS. You can't help but make money 
if you follow the easy, step by step, instruc- 
tions in our fully illustrated manual show- 
ing how to rewind Electric Motors, Arma- 
tures and Field coils as used in Vacuum 
Cleaners, Electric Drills and Power Tools. 
NO PREVIOUS KNOWLEDGE IS RE- 
QUIRED, as the manual covers in 13 chap- 
ters, where to obtain all the work you need, 
materials required, all instructions, rewind 
charts and how to take data etc. A gold 
mine of information. How to set up your 
home workshop and how to cost each job 
to your customer. £4.00 plus 30p P &P. UK. 
CWO, to INDUSTRIAL SUPPLIES, 102, 
Parrswood Rd., Withington, Manchester 
20. Dept. PW. 

Educational 
GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 8JZ. 
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SERVICE SHEETS, Radio, TV etc., 10,000 
models. Catalogue 24p, plus SAE with 
orders, enquiries. Telray, 154 Brook Street, 
Preston PRi 7HP. 

BELL'S TELEVISION SERVICES for Ser- 
vice Sheets on Radio, TV, etc. 75p plus 
SAE. Colour TV Service Manuals on re- 
quest. SAE with enquiries to B.T.S., 190 
King's Road, Harrogate, N. Yorkshire. 
(0423) 55885. 

Aerials 

G2DYM ANTI -VII TRAP DIPOLES 
Models: S.W.L., £29.81: 500 watt or S.W.L., 
E41.06: inc. insulators, 75ft. feeder, VAT and 
P & P. Aerial matching units S.W.L. and 500 
watt 10-160 metres inc. shipping and B.C. Bands, 
£I6-25: inc. VAT and P & P. Send 10" X 7" 12 }p 
S.A.E. and 3 x 9p stamps for full details, aerial 
article, test reports and testimonials. 

G2DYM, LAMBDA, WHITEBALL, 
WELLINGTON, SOMERSET 

Courses' 
COURSES -RADIO AMATEURS EXAMINA- 
TION. City & Guilds. Pass this important 
examination and obtain your G8 licence, 
with an ARC Home Study Course. For de- 
tails of this, and other courses (GCE, pro- 
fessional examinations 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). 

For Sale 
PRACTICAL WIRELESS May 1962 to Feb- 
ruary 1972. Practical TV. January 1965 to 
March 1969. Various Wireless Worlds from 
1971 to 1974. Offers: SYMES, Titchborne 
Redlynch, Salisbury, Wilts. 

NEW BACK ISSUES of "PRACTICAL WIRE - 
I.ESS" available 65p each post free. Open 
P.O. /Cheque returned if not in stock. Bell's 
Television Service, 190 Kings Road, Harro- 
gate, N. Yorks. Tel: (0423) 55885. 

DISCOUNT BOXES, INSTRUMENT 
CASES, COMPONENTS 

Boxes from 44p. 
LM741c 8 pin dil 
I.C.S. Discounts 
up to 20% 

Send stamped self addressed envelope for pamphlet to 
HARRISON BROS. P.O. Box 55. Milton Road, 

Westcliffe -on -Sea, Essex SSO 7LQ. 

ELECTRONIC KITS -SAE for new cata 
logue, and clearance list of obsolete kits. 
AMTRON UK, 7 Hughenden Road, Hastings, 
Sussex. 

SEEN WHISTONS CAT? 5,000 odds and 
ends. Mechanical /Electrical Cat. Free. 
WHISTON (Dept. PW), New Mills, Stock- 
port. 

7 VOLS. PRACTICAL WIRELESS, between 
March 1959 and April 1970, £3 per volume. 
Tel: 06755 2342. 

SIGNAL GENERATOR MARCONI TF144G. 
In working order. Range 85kHz to 30MHz. 
£25. Enquiries: Pott Office Radio Station, 
Somerton. 0935 22811. 

BULK TRANSISTORS New Tested 0C42 
£15 /100, 0071 110 /100, 0072 £15/100. P.P. 
free, quantity discount 1,000 plus. South- 
port Electronics (Dept. PW), 134 Duke St., 
Southport PR8 5BZ. Tel: 0704 40678. 

"RUN YOUR OWN BUSINESS" as an 
extra home activity. A genuine opportunity 
to success. Full details on receipt of SAE. 
Industrial Supplies, 102 Parrswood Road, 
Withington, Manchester 20. (Dept. PW). 

Wanted 
FRENCH, DUTCH, GERMAN AACHEN 
Philips 1930's R.F. Staged table receiver 
with Mono Knob wanted. Correspondence 
postage repaid by buyer. Barry Moss, 16 
Burke Ave., Berala, Sydney, N.S.W. 2141. 
Australia. 

OSCILLATOR Coil L7 for K.B. Transistor 
Portable T.P.41 or equivalent. Write to 
Box No. 142. 

WANTED: Clean new semiconductors, IC's 
etc. Good prices paid. Hewitts, 52 Barkby 
Road, Syston, Leicester. 

Electrical 
STYLI -Illustrated equivalents (List 28) 
also cartridges, leads, etc. Superb quality 
and service at lowest prices: Fully guaran- 
teed, free for S.A.E. from FELSTEAD 
ELECTRONICS (PW),Longley Lane, Gatley, 
Cheadle, Cheshire SK8 4EE. 

Tapes 
CASSETTE TAPES; C60 six for £1.60. C90 
four for £1.60, Case and index included. 
VAT paid, Please add 10% postage, West, 
(A2) 56 Frankwell Drive, Coventry CV2 2FB. 

Miscellaneous 
-.11811110( 

ATTENTION SWLs & DYers superior aerial 
wire 20swg, copper plated, steel core, tough 
pvc insulation. 4p per metre + 2p per metre 
carr. AMTEST, 55 Vauxhall Street, 
Worcester WR3 OPA. 

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. 
Morre bi, light systems available. Morse Key and Buzzer 
Unit tor sending practice. 
Prices each Cassette (Including booklets) ECM. Morse 
Key and Buzzer E4.50. 
Prices include postage etc., Overseas %Airmail £1SO 
extra. 
MHEL ELECTRONICS (Dept P.W.),.12 Longshors 
Way, Milton, Portsmouth POS 

CADMIUM BATTERIES 
Rechargeable and suitable for 'fast charge' HP7 (AA) 
£1.13, SUB C £1.47, HP 11 (C) £2.15, HP 2 (D) £3'27, 
PP3 £409, PP3 charger £501. 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 main- 
tenance free batteries suitable for burglar alarms etc., 
1.2 amp hr. 6v. £4.402.6 amp hr. 6v £565. 
Quantity prices available on request. Date and charging 
circuits free on request with orders over £10 otherwise 
30p post and handling (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, Lanes. 62575.4726. 

CW DXERS are you having trouble with 
clutter on the HF bands. If so this Filter 
could be the answer, simply plug in series 
with the phones and dig out the DX. 
Cased ready for use only £12.50. inc. PCB 
module only £5.75 inc. C. L. Jervis, 15 
Mercer Grove, Wolverhampton. 
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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 

ADDRESS 

Company registered in England. Registered No. 53626. Registered office: King's Reach Tower, Stamford S 

Send to: Classifies Advertisement Manager 

PRACTICAL WIRELESS, 
GMG,Classifled Advertisement Dept., Rm. 2337, 

King's Reach Tower, Stamford Street, 
London SEI ILS Telephone 01 -261 5046 

Rate 
22p per word, minimum 12 words. Box No. top extra. 

treet, London SE1 9LS 

ALFAC etch resist transfers and other p.c. 
board drawing materials available from 
stock. SAE details. Ramar Constructor Ser- 
vices, Masons Road, Stratford upon Avon 
CV37 9NF. 

ref I, TREASURE TRACER 

MK III Metal locator 
Varicao 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 
Flue transistor circuit 
Send stamped, addressed 
envelope for leaflet 

Kitmpleb £15.95 Built & tested £24.95 
Post El- 20 +£1.37 VAT Post E1. 20 +£1.77 VAT 

MINIKITS ELECTRONICS, 
0a CLEVELAND ROAD, 

LONDON, E10 2AN (Mail order only) 

PRINTED CIRCUITS and 
HARDWARE 

Readily available supplies of Constructors' Hardware. 
Printed circuit boards, top quality for Individual designs. 
Prompt service. Send 25p tor catalogue from: 

RAMAR CONSTRUCTOR SERVICES 
Masons Road, Stratford -on -Avon, Warwick* 

Tel; 4079 

AMPLIFIERS AND TEST EQUIPMENT 
GUITAR PRACTICE AMPLIFIERS. Two input with 
volume -mix and tone controls. Output 2 W into 8 onms. 
Complete in metal case, speakers available -£15. 
STABILIZED AND METERED POWER SUPPLIES. 
A range of variable and fixed voltage supplies, high and 
low currents to suit any bench requirements. 
FUNCTION GENERATORS. Sine, square and tri- 
angular outputs in the frequency range 5Hz to 100kHz. 
Precision attenuation 0-6008 down on max cutpet of 
10V r.m.s. in 600 ohms. £35. 

FREQUENCY METERS. Analogue meters for the 
precise measurement of frequency in the range 5Hz to 
100kHz Irrespective of waveform or amplitude -£34. 
LOCI- TUTOR. Designed for schools and colleges, a 
compact system for understanding logic design and 
basic computer principles. A number of models from £35. 

All brand new equipment made to professional standards 
in our own workshop. No surplus, no seconds, no odd 
modules, everything complete and guaranteed. Trade 
enquiries welcome. Stamp pleaseforfeit details of these 
models and our custorn- designed Hi -Fl amplifier systems 
to. 

EDt3- ELEQUIP, 28 Backwood Ave, Oonstable,8eds 

CNC MILLING for those awkward panels 
or complicated "Special" Heat sinks or 
whatever -short or long runs. Please ring 
or send details of your requirements to:- 
DRURY BROS, Unit No. 6, Headley Road, 
St Albans, Herts. Phone 65094. 

LOSING DX? 
RARE DX UNDER QRMT DIG it OUT from 

whistles and cw with a Tunable Audio Notch 
Filter, inc. speaker amplifier, only £8.90. 

LOSING RADIO 4? 200 KHz to Medium 
Wave Converter, built -in antenna, inductive 
(place near receiver)and coax outputs, £9.70. 

TIME WRONG? MSF 60 KHz Receiver 113.70, 
or with parts (no case or pcb) for sequential 
YEAR, MONTH, .DATE, DAY, HOURS, 
MINUTES, SECONDS display £24.40. 

SIG. GEN.? IOHz- 200KHz, sine /square. £10.80. 
NO LONG WAVE? 100 -600 KHz Converter, 

feeds your 4.1 -4.6 MHz receiver, only £9.90. 
WHERE'S THE RARE DX? 1 MHz, 100, 25 

KHz Crystal Calibrator, markers to VHF, 
£1380. 

Each easy- assembly kit includes all parts, printed 
circuit, case, - postage etc, instructions, money back 
assurance so SEND off NOW. Overseas prices -irc. 

CAMBRIDGE KITS 
45 (PL) Old School Lane, Milton, Cambridge 

SUPERB INSTRUMENT CASES by Bazelli, 
manufactured from P.V.C. Faced steel. 
Hundreds of people and industrial users 
are choosing the cases they require from 
our vast range. Competitive prices start at 
a low 90p. Chassis punching facilities at 
very competitive prices, 400 models to 
choose from, free lit -rature (stamp world 
be appreciated), BAZELLI, Dept No. 25, St. 
WiIfreds, Foundry Lane, Halton, Lancaster 
LA2 (6LT. 

BELLS AND SIRENS 
CARTERS SIREN £5.53 
INDUSTRIAL SIX INCH 
BELL £8.27 

PRICES INCLUSIVE. 
SEND CHEQUE, P.O. to: 

CWAS ALARM 
11 Denbrook Walk, 

6 to 12v D.C, Bradford BD4 OQS 12v D.C. 
SAE for full price list of Professional Burglar Alarm 

Equipment. 

100 WATT GUITAR /PA /MUSIC 
AMPLIFIER 

With superb treble, bass. Overdrive, slimline, 12 months 
guarantee. Unbeatable oller at E39. Also twin channel 
with separate treble/bass per channel £41. Money re- 
turned if not obsoletely delighted within 7 days. Also fuzz 
boxes great sound, robust construction ES SO. Also 100 
watt 12 in. speakers £22-52. 
All Inclusive of P.P. Send cheque or P.O. to: 

WILLIAMSON AMPLIFICATION 
62 THORNCLIFFE AVENUE, DUKINFIELD, 

CHESHIRE. TEL: 061 -344 5007 

ENAMELLED COPPER WIRE 
swg 1 lb 8oz 4oz 20e 
14 -19 2.40 129 60 :59 
20-29 2.45 1.59 62 59 
30-34 2'1.8 1.78 50 44 
35-40 205 1'N 1.04 .76 

Inclusive of pap and VAT. 
SAE brings Catalogue of copper and resistance wires 
in al I coverings. 

THE SCIENTIFIC WIRE COMPANY 
Po Box 30, London E4 98W 

Reg. Office: 22 Coningsby Gardens, 

Resistors 5W 5% 2R2 -2M2 (E12). 10 each or more of 
each value 90P/100. 100 assorted, our mixture 75P/100. 
C60 cassettes in library cases 30P each. Miniature relays 
17 x 30 x 23mm 6000 coil 4 sets change over contacts 
50P each. Prices include V.A.T. Add 10% postage. 

Salop Electronics, 23 Wyle Cop, Shrewsbury.. 

NOTICE 
TO 
READERS 

Whilst prices of goods 
shown in classified 
advertisements are 

correct at the time of 
closing for press, 
readers are advised to 
check with the 
advertiser both prices 
and availability of 
goods before ordering 
from non -current issues 
of the magazine. 
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PB Electronics (Scotland) Ltd 
Dept PW1 
9 Radwinter Road, Saffron Walden, Essex CB11 3HU 

All prices include VAT 
Available from all good 
component stockists 

U-DeCnology 

£7.55 
+ 55pp &p 

Push ICs into numbered 
holes no soldering, when 
circuit is proven working 
transfer component by 
component to matching 
Blob -Board NOW WITH 
NEW 20 PROJECT BOOK- 
LET. 
U -DeC + control panel 
+ IC Blob -Board + 
booklet + step by step 
instructions. 

S-DeCnology 

£3.78 
+ 55pp&p 

Build any discrete project. 
Simply push component 
into hole. No soldering. 
Contains 9 project booklet. 
Control panel. Blob- Board. 

BLOB BOARDS 

please add 35p p & p 
minimum order £3.00 

Build any project onto 
Blob- Board. No layout 
drawings. No cutting or 
breaking or tracks. Roller 
Tinner for super soldering. 
Low priced. Each Blob - 
Board pack contains a 
project booklet. 
CODE SIZE mm PRICE 
2821C 115 x 78 £0.71 
2841C 127 x 203 £1.90 
2881C 154 x 203 £3.69 
288D 165 x 241 £2.88 

S-DeK-IT 

£6.48 
+ 55pp &p 

Perfect KIT for all users of 
discrete components. 
Contains S -DeC + control 
panel + 9 matching Blob - 
Boards, 20 Jumper leads, 
KIT of PREFERRED 
VALUE RESISTORS ONLY 
9 project book to build 
Radio -Receiver, Radio - 
Microphone etc. Complete 
in box with component 
tray. 

SINCLAIR PRODUCTS. 
Microvision TV £200. PDM £27.25. Mains 
adaptor £3.24. Case £325. 30kv probe 
£1895. DM235 £450. Rechargeable 
battery units £7.95. Adaptor /charger £370. 
Case £8.50. 30kv probe £1095. Cambridge 
prog calculator £1315. prog. library £295. 
Enterprise prog. calculator £2095. 
S -DECS AND T -DECS 
S -DeC £339. T -DeC £444. U- DeCA£452. 
U -DeCB £673. 16dil or 10T05 adaptors 
with sockets £214. 
CONTINENTAL SPECIALITIES 
PRODUCTS* 
EXP300 £621. EXP350 £340. EXP600 
£6.80. EXP650 £3.89. EXP4B £2.48. 
PBS £9.94. PB100 £1274. LMI £3099. 
LPI £348. LP2 £1944. 
TV GAMES 
Send sae for free data. new racing car tv 
games chip AY -3 -8603 plus economy kit 
£2060. tank battle chip AY -3 -8710 plus 
economy kit £13.95. Stunt motor cycle chip 
AY-3- 8760 -1 plus economy kit £1250. 
10 game paddle 2 chip AY -3 -8060 plus 
economy kit £1250. AY -3 -8500 chip plus 
economy kit £8.95. Modified shoot kit 
£4.96. Rifle kit £4.95, Colour generator 
kit £7.50. attractively cased, assembled 
tv games Stunt cycle £295, tank war 
game £3995, 4 game models (tennis, 
football, squash, pelota): -black and 
white £1095, colour £14.50. deluxe 6 
game b/w model with pistol attachment 
£17.95. 
MAINS TRANSFORMERS 
6 -0 -6V 100ma 79p, 11a £2.35. 63V 11a 
EV 89. 9 -0 -9V 75mä 79p, la £1.99, 2a 
£2.60. 12 -0 -12V 50mä 79p, 100mä 90p, 
la £249. 13V +a 95p. 15 -0 -15V la £2.79.. 
30 -0 -30V la £359. 
JC12, JC20 AND JC40 AMPLIFIERS 
A range of integrated circuit audio ampli- 
fiers supplied with free data and printed 
circuits. JC12 6 watts £1.60. JC20 10 
watts £2.95. JC40 20 watts £4.20. Send 
sae for free data on our range of matching 
power and preamp kits. 
FERRANTI ZN414 
IC radio chip £1.05. Extra parts and pcb 
for radio £3.85. Case £1. Send sae for free 
data. 
PRINTED CIRCUIT MATERIALS 
PC etching kits:- economy £1.70, standard 
£3.82. 50 sq ins pcb 40p. lib FeC1 £1.05. 
etch resist pens: -economy 45p, dalo 73p. 
Small drill bits 1/32 ins or 1mm 20p each. 
Etching dish 68p. Laminate cutter 75p. 

BATTERY ELIMINATORS 
3-way models with switched output and 4 
way multi -jack:- 3/41/6V 100mä £2.51. 
6/7 + /9V 300ma £2 75. 100rna radio models 
same size as a PP9 battery with press 
stud connectors. 9V £2.85. 6V £2.85. 4 +V 
£2.85. 9V +9V £4.50. 6V +6V £4.50. 
4 +V +4 +V £4-50. Cassette recorder mains 
unit 7 +V 100mä with 5 pin din plug £235. 
Car convertors 12V dc input. Output 9V 
300mä £1.50. Output 7 +V 300ma £1.50. 
Output 3/41/6/71/9/12V 800mä £2.50. 
BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 100ma 
radio types with press stud connectors. 
4 +V £1.80. 6V £1.80. 9V £1.80. 4k +4 +V 
£2-5O. 6 +6V £2.50. 9 +9V £2 -50. Cassette 
type 7 +V 100ma with din plug £1.80. 
Heavy.duty 13 way types 4 +/617/81/11/13/ 
14/17/21/25/20/34/42V. 1 Amp £4'65. 2Amp 
£7.25. Transistor stabilized 8 -way 
types for low hum 3/41/6/71/9/12/15/1SV 
100mä £3.20. 1 Amp £6.40. 
Variable voltage stabilized models. 
2 -18V 100mä £5.60. 2 -30V 1A £6.95. 
2 -30V 2A £1095. Car convertors 12V dc 
input. Output 9/71/6V. 1 Amp stabilized 
£1.95. 
BI -PAK AUDIO MODULES 
Send sae for data. S450 tuner £23.51. AL60 
£4.86. PA100 £16.71. SPM80 £4.47. BMT80 
£5.95. MK60 £374. Stereo 30 £2012. 
BULK BUY OFFERS 
Minimum purchase £3 any mix from this 
section. IN41451-3p. íN4002 3.6p. BC212 
8p. 741 8dil 15p, NE555 8dí1 23». 723 14dil 
43p. AC76023N exact equiv. of SN76023N 
with improved heat sink 79p. Plastic 
equivs. of popular transistors. BC109 4.4p, 
BCY71 4.7p, BCY72 4.4p, fuses 20mm 
x 5mm cartridge 5, 1, 2, 3, SAmp. 
Quickblow type 0.7p. Anti surge type 3.4p. 
Resistors 5% E12 10ohm to 10M. +W 0.9p. 
1W 1.9p. Polyester capacitors 250V 
-01, .022, .033, -047mí 2.7p. -015mf 1.1p, 
068mf 1.4p, 0.1mf 1.5p, 0.22mf 3p, 

0-33mf 2.5p, 0-47mf 4.8p. Polystyrene 
capacitors E12 63V 15 to 8200pí 2 +p. 
Ceramic capacitors 50V E12 22pí to 
1000pf 1.7p. E6 1500 to 33000pf 1.7p. 
470000 2p. Electrolytics 50V 47, 1, 2mf 
5p. 25V 5mf 5p. lOmf 4p. 10V 22mí 5p. 
33, 47, 100mf Op. 220, 330mf 9p. 470mf 11p. 
1000mf 12p. Zeners 400mW E24 2V7 to 33V 
8.1p. Preset pots sub miniature 0.1W 
horiz Cr vert 100 to 4M7 8.8p. Potentio- 
meters }W 4K7 to 2M2 log or lin. Single 
20p. Dual 78p. 

SWANLEY ELECTRONICS 
DEPT. PW, 32 Goldsel Rd., Swanley, Kent BM OEZ 

Callers by appointment. Please add 30p to the total cost of order for postage. Prices 
include VAT. Overseas customers deduct 7% on Items marked and 11% on others. 
Official credit orders welcome. 
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BUILD -IT- YOURSELF 

N E ! BASIC 
TEST 

SERVICING 
GEAR KIT 

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 
resjstance 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 --.1 
I 

To LERNAKITS, P.O. Box 156, Jersey. I 

Name i 

Address I 

I I 

L_ -.._._,__v_.__ I 
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WATFORD ELEOTROLIOS 
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, 

VAT Export orders no VAT. Applleableto U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Please add 8% 
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: Watford High Street. 
Open Monday to Saturday 9 a.m. -6 p.m. Ample Free Car Parking space available. 

POLYESTER CAPACITORS: Axial lead type. (Values are In trfl. 
400V: 0.001, 0.0015, 00022, 00033 8p; 0.0047, 0.0088, 0.01, 0-015, 0018 9p; 0 022, 
0033, 10P; 0.047. 0068, 14p; 0.1. 15p; 0.15 0.22, 22p; 0-33, 0.47 39p; 0 -88 45p. 
180V: 0.039, 0.15, 0.22 11p; 0.33,0.47111p; 0.68, 1.0 22p; 1.5 29p; 2.2 32p; 4.7 36p. 
DUBILIER: 1000V. 0.01, 0015 20p; 0-022 22p; 0047 26p; 0.1 38p; 0.47 53p; 1- 0175P. 

POLYESTER RADIAL LEAD (Values In uf). 250V: ( FEED THROUGH 
0-01, 0.015, 0.022, 0.027 5p; 0-033, 0.047,0-068, 0.1 7p; 0.15 CAPACITORS 
8p; 0ß2,0.3310p; O-4714p; 0.88 18p; 1.0 22p; 1-5 28p 2.2 31p t000pF /350V Sp 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in µF). 
500v: 10 40p; 47 63p; 250v: 100 65p; 63v: 0.47, 1.0, 1.5, 2.2, 2.5, 3.3, 4.7, 6.8, 8, 10, 
15, 22, 8p ; 47, 32, 50, 11 p ; 63, 100, 27p; 50V: 1.0, 7p; 50, 100, 220, 25p ; 470, 50p ; 1000, 62p ; 

2200, 68p; 40V: 22, 33µF, 9p; 100, 12p; 3300, 62p; 4700, 64p; 35V: 10, 33, 7p; 330, 470, 
32p; 1000, 49p; 25V: 10, 22, 47, 6p; 80, 100, 160, Sp; 220, 250, 13p; 470, 640, 25p; 1000, 
27p; 1500, 30p; 2200, 41p; 3300, 58p; 4700, 64p; 16V: 10, 40, 47, 68, 7p; 100, 125, 80; 
470, 16p; 1000, 1500, 20p; 2200, 34p; 10V: 4, 100, 6p; 640 10p; 1000, 14p. 
TAG -END TYPE: 70V: 2000, 98p; 4700, 121p; 50V: 10,000 245p; 3000 75p; 40V: 
2500, 65p; 15,000, 450p; 25V: 4700, 48p; 2000, 37p; 40V: 2000+2000, 95p. 

TANTALUM BEAD CAPACITORS 
35V: 0.1µF, Oß2, 0.33, 0.47, 0.68, 1.0, 
2ß12F, 3.3, 4.7, 6.8. 25V: 1-5, 10. 20V: 
1-5pF 13p each. 10V: 22/F, 33, 
6V: 221/F, 47, 68, 3V: 100µF 20p each. 
10V: 100µF 30p. 16V: 47, 700µF 40p 

MYLAR FILM CAPACITORS 
100V: 0001, 0-002, 0-005, 0-01uF 6p 
0.015, 0-02, 0.03, 0.04, 005, 0.056uF 7p 
0.1 /F, 0.15, 0-2 9p. 50V: 047µF itp 
CERAMIC CAPACITORS 50V. 
Range: 0 5p to 10nF 3p 
15nF, 22nF, 33nF, 47nF, 4p. 100nF 6p 

POLYSTYRENE CAPACITORS: 
10pF to 1nF, Op. 1 -5nF to 47nF, 10p. 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0.25W Log & 0.5W 
Linear values 
500(3, 1K& 2K(LIN ONLY) Single 27p 
5K13-2M0 single gang 27p 
5KO -2MO single gang D/P switch . 60p 
5K0-2M O dual gang stereo 70p 

SLIDER POTENTIOMETERS 
0-25W log and linear values 60mm track 
5KO -503KO single gang 70p 
10K0 -500K0 Dual gang 80p 
Seit -Stick graduated Alum. Bezels 22p 

PRESET POTENTIOMETERS 
0.1W 500-2.2M Mini. Vert. & Horiz. Op 
0-25W 1000 -3-3MO Holtz. \ larger 10p 
0-25W 2500 -4.7MO Vert. 1 10p 

SILVER MICA (pF) 
3.3, 4.7, 6.8, 10, 12, 18, 
22, 27, 33, 47, 50, 68, 75, 
82, 85, 100, 120, 150, 
200, 250 9p each. 
300, 330, 360, 390, 600 & 
820pF 16p each. 
1000, 2200pF 20p each. 

S-DEC 325p* 

T-DEC 425p* 

U-DEC 'A' 450p* 

U-DEC 'B' 695p* 

JACKSONS VARIABLE CAPS. 
Dielectric 0 2 365pF with slow 
100 /300PF 140p motion Drive 325p 
500pF 165p 00 208/176 285p 
6:1 Ball Drive 
4511/DAF 115p* 
Dial Drive 4103 
6:1/36:1 650p 
Drum 54mm 30p* 
0 -1 -365pF 245p 
00 2 365pF 275p 

RESISTORS -Erie make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1 -99 100+ 
0ß5W 2-20 -4-7M E24 1.5p 1p 
0.5W 2-20 -4.7M E12 2p 1-5p 
1W 2-20 -10M E12 5p 4p 
2% Metal Film 100 -1M Bp 4p 
1% 0-5W 5111-1M E24 10p 8p 

HEAT SINKS* 
TO92 9p 
TO5 12p 
TO18 12p 

wits slow TO220 22p motion drive 325p T03 22p C804 -SpF; 10; 15; 25; TO 66 22p 
50pF 
100, 15OoF 215p* EARPHONES 'L' 3x310pF 4959 

Magnetic 00- 3x25pF 430p 
2 5mm 199 

CERAMIC TRIMMER 
CAPACITORS 

8 -7Ó12F 
4 -15pF; 6 -2520; 

MINIATURE TYPE: 
2.5 -6pF; 3 -10pF; 
3- 30pF;. 10 -400F 22p 
5 -250F; 650F; 88pF 30p 

COMPRESSION 
3 -400F; 10 -80pF 2213 
25 -200pF 33p 
100 -5000F 45p 

AUDIBLE Warning 
Buzzers 6V or 12V 650* 

CRYSTALS 
100KHz 355p 
455KHz 385p 
1MHz 323p 
1.80MHz 385p 
1.6MHz 395p 
3.2768MHz 323p 
4.0MHz 323p 
4.032MHz 323p 
4.433619M 1359 
5.0MHz 355p 
8-083333M 275p 
18MHz 395p 

TRANSFORMERS* (Mains Prim. 220 -240V) 
6 -0 -6V 100mA ; 9 -0 -9V 75mA; 12 -0 -12V 100mA 
95p. 
8VA type: 0V --5A 0V - 5A ; 9V -4A 9V --4A; 
12V --3A 12V --3A; 15V ß5A 15V -ß5A 195p. 
12VA; 4.5V -1.3A 4-5V -1-3A; 6V -12A 6V- 
1 -2A 12V --5A 12V --SA; 15V- -4A 15V- 
-4A 20V- -3A 20V --3A (20p p &p) 220p 
24VA: 6V -1-5A 6V -1-5A; 9V -1.2A 9V -12A; 
12V -1A 12V -1A; 15V --4A 15V --4A; 20V- 3A 20V- .3A (45p p &p) 290p 
50VA: 6V -4A 6V-4A; 9V -2-5A 9V -2-5A; 
12V -2A 12V -2A; 15V -1-5A 15V -1-5A; 
20V -1ßA 20V -1ßA; 25V -1A 25V -1A; 
30V- SA 30V --8A (50p p &p) 3509. 
100VA: 12V -4A 12V -4A ; 15V -3A 15V -3A; 
20V -2.5A 20V -2.5A; 30V -1-5A 30V -1-5A; 
40V -1.25A 40V -1ß5A; 50V -1A 50V -1A 
(609 P&P) 650P 
(N.B. P &P charge to be added above our 
normal postal charge.) 

DENCO COILS 
Dual Purpose 'DP' 
VALVE TYPE 
Range 1 -5 B,Y,R,W 

6 -7 B,Y, R, 759 
1 -5 Green 92p 

'T' Type (Trns. tun- 
ing) 
Rng. 1 -5 B, Y, R, W, 

92p 

B9A Valve Base 25p 
RDT2 92p 
RFC 5 chokes 91p 
RFC 7(19mH) 96p 
1 FT 13/14/15/16 
17 85 
1 FT 18/1-6 or 465 99p 
TOC+ 86p 
MW 5FR 82p 
MW /LW 5FR 103p 

3-5mm 18p 
Crystal 33p 

TO5 85 °C 20p 
Silicon Grease 
5m1. Tub 48p 
20m1. Syringe 125p 

Insulation Kit for T03, 
TO66 or T0220 3p Kit 
FIGARO GAS and 
SMOKE 
DETECTORS* 
Types: 109, 308, 812 or 
813 415p each 
Sockets for above 25p 

TRANSISTORS 

AC107* 23 
AC117* 35 
AC125 20 
AC126* 20 
AC127 20 
AC128 20 
AC141 24 
AC141K 30 
AC142° 24 
AC142K 38 
AC176 15 
AC187 20 
AC188 20 
ACY17 35 
ACY18 40 
ACY19 40 
ACY20 40 
ACY21 35 
ACY22 40 
ACY28 40 
ACY39 70 
AD149 70 
AD161 42 
AD162 42 
AF106 70 
AF114° 25 
AF115° 25 
AF116 25 
AF117 25 
AFi18 55 
AF121 48 
AF124° 55 
A F125 35 
AF126 55 
AF127 35 
AF139 35 
AF178* 70 
AF180* 70 
AF239* 42 
AFZ12 126 
ASY26 40 
ASY27 45 
ASY50* 95 
ASY78* 95 
BC107 9 
BC107B to 
BC108" e 
BC108B 12 
BC108C 12 
BC109 
BC109B 
BC109C 12 
BC113 17 
8C114 19 
BC115 19 
BC718 19 
BC1tt 15 
BC118 19 
BC119 20 
BC734 19 
BC135 20 
BC136 19 
BC137 20 
BCi40 28 
BC142 25 
BC143 22 
BC147 
BC147B 10 
BC146 
BC148B 10 
BC148C 10 
BC149 8 
BC149C 10 
BC153 14 
BC154 14 
BC157 10 
BC158 11 
BC159 11 
BC160 27 
BC167A 11 
BC168C 12 
BC169C 10 

BC170 
BC171 
BC172 
BC173 
BC177° 
BC178 
BC179 
BC182 
BC183 
BC184 
BC182L 
BC183L 
BC184L 
BC188 
BC187 
BC212 
BC212L 
8C213 
BC213L 
BC214 
BC214K 
BC214L 
BC307B 
BC308 
BC327 
BC328 
BC338 
BC441 
BC461" 
BC477* 
BC547 
BC548 
BC549C 
BC557 
BC558 
BC559 
BCY30 
BCY34 
BCY39 
BCY40 
BCY42 
BCY43 
BCY58 
BCY59 
BCY70" 
BCY71 
BCY72* 
BCY78* 
BCZIO 
BCZ11 
BD112 
BD115 
BD121 
BD123 
BD124* 
BD131° 
BD132 
BD133 
BD135* 
BD136* 
BD137* 
BD138* 
BD139* 
BD140* 
BD142* 
BD144 
BD145 
BD181 * 
BD205* 
BD222 
BD378* 
BD434 
BD517* 
BD695A 
BD698A 
BDY11 
BDY17 
BDY56* 
BDY60 
BDY61 
BF175* 
BF154 
BF158 
BF160 
BF161 

77 
11 
10 

12 
17 
17 
19 

9 
9 

10 
10 
10 
21 
28 

10 

11 
9 

14 
10 
14 
13 
15 
13 
12 
30 

0 3 
Zr 
11 
11 
11 
13 
12 
18 
57 
75 
00 
78 
48 
75 
22 
22 
15 
17 
17 
20 

145 
145 

85 
62 
95 
98 

115 
38 
38 
43 
36 
37 
36 
36 
36 
36 

198 
198 
65 

110 
80 
65 
42 
85 
75 

220 
195 
156 
110 
165 

22 
23 
29 
30 
60 

BF167 25 
BF173 25 
BF177 24 
BF178° 25 
8F178 30 
B F180 20 
BF181 30 
8F182 30 
BF183 30 
BF184 30 
BF194 10 
BF195 10 
8E198 10 
BF197 10 
B F198 18 
BF199 18 
BF200* 28 
BF224A 18 
BF244 24 
BF244B 30 
B F256 50 
BF257 26 
8F258 26 
BF259 30 
8F336 30 
BF394 22 
BF594 40 
BF595 30 
BFR39 25 
BFR40 25 
BFR41 28 
BFR79 28 
BFR80 28 
BFR81 28 
BFR98 105 
BFX29 26 
BFX84 24 
BFX85 24 
BFX88 20 
BFX87 23 
BFX88 24 
BFY18 50 
BFY50" 20 
BFY51 20 
BFY52 20 
BFY53. 28 
BFY55 45 
BFY84 40 
BFY71 20 
BLY83° 649 
138X20 18 
BSX26 75 
85X29 45 
55X78 55 
BSY95A 25 
BU105" 140 
BU205 190 
BU206 228 
E421 98 
MD8001 158 
ME1120 25 
ME4102 10 
ME6002 14 
MJ400° 90 
MJ491 160 
MJ2955 95 
MJE340 SO 
MJE370 55 
MJE371 60 
MJE520 45 
MJE521 85 
MJE295599 
MJE305570 
MPF102 30 
MPF103 36 
MPF104 36 
MPF105 36 
MPF109 50 
MPF107 50 
MPS3904 40 
MPSA05 24 
MPSA06 24 
MPSA12 40 

MPSA55 24 
MPSA58 24 
MPSA70 34 
MPSUO2 58 
MPSUO5 48 
MPSUOB 54 
MPSU52 65 
MPSU55 53 
MPSU56 56 
MPU131 38 
0C23° 150 
0C25° 120 
OC28 150 
OC28 99 
OC29 160 
OC35 80 
OC36 99 
OC41 48 
OC42 32 
OC43 55 
OC44 31 
OC45 20 
OC46 28 
OC70 19 
OC71 25 
0072 30 
OC74 45 
0075. 45 
OC76 36 
OC77 76 
OC79 78 
OC81D 28 
OC82D" 48 
00830 48 
OC84 44 
OC122 48 
OCi23 48 
OC139 55 
OC140 85 
OC741' 85 
OC170 40 
OC171 40 
OC200 48 
OC201 75 
OC202 85 
0C203° 85 
0C204° 85 
SJE5039* 95 
TIP29 43 
TIP29A 44 
TIP29B 58 
TIP29C 60 
TIP30 47 
TIP30A 47 
TIP3OB 64 
TIP30C 65 
TIP31 40 
TIP31A 40 
TIP31B 40 
TIP31C' 65 
TIP32 45 
TIP32A 49 
TIP328 70 
TIP32C° 70 
TIP33 80 
TIP33A° 80 
TIP3313 000 
TIP33C 105 
TIP34 85 
TIP34A 83 
TIP34B 110 
TIP34C 110 
TIP35 219 
TIP35A 225 
TIP358 240 
TIP3$C 270 
TIP38 280 
TIP36A" 265 
TIP368 300 
TIP36C 325 
TIP41A° 63 
TIP41B 73 
TIP42A 64 
TIP42B 82 
TIP2955* 63 

TIP3055 60 
TIS43 36 
TIS44 45 
TIS45 45 
TIS46 45 
TIS47 50 
TIS48 50 
TIS49 50 
TIS50 47 
TIS80 45 
'fIS62 45 
TIS74 47 
TIS90 18 
T1S91 22 
ZTX107 11 
ZTX108 11 
ZTX109 11 
ZTX212 28 
ZTX300 13 
ZTX301 16 
ZTX302 18 
ZTX303 21 
ZTX304 24 
ZTX311 17 
ZTX314 24 
ZTX320 30 
ZTX326 40 
ZTX341 20 
ZTX500 13 
ZTX501 14 
ZTX502 19 
ZTX503 15 
ZTX504 25 
ZTX531 25 
ZTX550 25 
40250° 85 
40251* 97 
40311 50 
40313° 125 
403150 55 
40318 85 
40317° 52 
40319* 71 
40320* 56 
40323* 60 
40324° 85 
40326 52 
40327° 62 
40347° 80 
40348° 101 
40360° 43 
40361° 45 
40362 48 
40406° 65 
40407* 50 
40408* 75 
40411° 285 
40412° 83 
40467° 95 
40594* 80 
40595° 90 
40603* 58 
40638° 125 
40673* 68 
2N697 21 
2N698 39 
2N699 39 
2N706A° 18 
2N707° 50 
2N708 19 
2N914 32 
2N916 27 
2N918° 30 
2N920 51 
2N1f31 22 
2N1132 22 
2N1303° 50 
2N1304 50 
2N1305 28 
2N1308° 35 
2N1307 50 
2N1308 46 
2N1613 23 
2N1670 150 
2N1671B 195 

2N2160 105 
2N2217 45 
2N2218A 31 
2N2219A 22 
2N2220A 26 
2N2221A 23 
2N2222Á 20 
2N2303° 45 
2N2388° 21 
2N2309A 15 
2142463 28 
2N2484° 30 
2N2646 48 
2N2784 55 
2N2904° 22 
2N2905A 20 
2N2906 18 
2N2907° 20 
2N2907A 22 
2N2926G 10 
2N3011° 24 
2N3053 20 
2N3054 49 
2N3055 55 
2N3108 39 
2N3442° 131 
2N3563 20 
2143614° 169 
2N3615 135 
2N3683° 24 
2N3702 10 
2N3703 11 
2N3704 10 
2N3705 11 
2N3708 10 
2N3707 10 
2N3708 10 
2N3709 10 
2N3710 16 
2N3711 10 
2N3772° 170 
2N3773° 288 
2N3819 22 
2N3820 32 
2N3823° 65 
2N3824* 70 
2N3866 90 
2N3903 18 
2N3904 18 
2N3905 18 
2N3906 /7 
2N4037° 52 
2144041° 80 
2N4058° 17 
2N4061 17 
2N4062 13 
2N4064° 120 
2N4069 45 
2N4236 145 
2N4286 20 
2N4289 20 
2N4427° 75 
2N4859 65 
2N4022° 55 
2N5135 42 
2N5138 42 
2N5138 20 
2N5172 24 
2N5179 60 
2N5180 60 
2N5191 65 
2N5305 24 
2N5457 32 
2N5458 32 
2N5459 32 
2N5485 32 
2N5642° 750 
2N5777 56 
2N6027 40 
2N6109 45 
3N128 85 
3N140 85 
Matched 
Pair 
10p extra 

LINEAR IC'S 
702 75 
709C 8 pin 35 
723° 14 pin 45 
741*8pin 22 
747C 14 pin 70 
748C 8 pin 36 
7538pin 150 
810 159 
AY-1-0212 580 
AY-1-1313A 660 
AY-1-1320 305 
AY-1-5050 180 
AY-1-5051 145 
AY-1-6721/6 195 
AY-3-8500* 390 
AY-3-8710* 750 
AY-5-1224A260 
AV-5-1230* 450 
AY-5-1315 590 
AY-5-1317A 630 
AY-53500* 510 
AY-5-3507* 415 
AY-5-4007 650 
AY-5-81000 735 
CA3011* 82 
CA3014* 137 
CA3018* 68 
CA3020 170 
CA3023 170 
CA3028A* 80 
CA3035 240 
CA3036 110 
CA3043 _ 190 
CA3045 140 
CA3046 70 
CA3048 200 
CA3075 175 
CA3080E* 70 
CA3081 190 
CA3089E 210 
CA3090AQ 375 
CA3123 200 
CA3130* 85 
CA3140 70 
ICL7106 910 
)CL7107* 975 
ICL8038CC* 335 
ICM7205* 1150 

LM300H 170 
LM301A 30 
LM304 240 
LM308T 110 
LM311H* 120 
LM318H 205 
LM318S 195 
LM324A 
LM339 
LM348 
LM349* 
LM379 375 

95 
LM381N 145 
LM381AN 248 
LM382 125 
LM3900* 60 
LM3909N* 70 
LM3911* 125 
LM732 125 
M252AA* 750 
M253AA 795 
MC1303 88 
MC1304P 260 
MC1310P 149 
MC7312PQ 195 
MC1458P* 50 
MC1488* 95 
MC1489* 95 
MC1495 395 
MC1496L 92 
MC3340P 150 
MC3360P 120 
MC3401 70 
MEM780 205 
MFC4000B 85 
MFC6040* 97 
MK50362* 650 
MK50398 635 
MM57160* 620 
NE543K 210 
NE544 185 
NE555* 29 
NE558DB* 60 
NE560* 325 
NE561* 395 
NE562B* 410 
NE564* 
NE565A 120 

79 
80 
95 

NE586* 160 
NE567V 155 
NE571 420 
RAM2102-2* 170 
RC41360 120 
ROM2513* 700 
553402* 295 
SL437A 560 
SN72710 43 
SN72733° 99 
SN76003N 175 
SN78013N 140 
SN76013ND 120 
SN70018* 
SN76023N 140 
SN76023ND 111 
SN78033N 175 
SN76115N 215 
SN76131* 
SN78227N 115 
SN76477* 225 
TAA621AX1 228 
TAA661A 155 
TAA960 300 
TAD100 150 
TAD110 170 
TBA720S 70 
TBA540 215 
TBA5500 330 
TBA641-Al2/ 
TCA965* 120 
BX1 or BX11 250 
TBA651 180 
TBA800 90 

TBA81oS 
T8A820 
TBA920Q 
TDA1022 
TDA2020 
TLO61 CP* 
TLO82CP* 
TLO84CP* 
UAA170 
ZN414 
ZN424E 
ZN425E* 

99 
70 

260 
595 
329 

52 
96 

130 
198 

90 
130 
375 

TTL 74* (TEXAS) 
7400 13 
7401 13 
7402 14 
7403 14 
7404 14 
7405 18 
7406 38 
7407 38 
7408 17 
7409 17 
7410 15 
7411 20 
7412 17 
7413 30 
7414 51 
7418 30 
7417 30 
7420 16 
7421 29 
7422 24 
7423 27 
7425 27 
7426 30 
7427 27 
7428 35 
7430 17 
7432 25 
7433 40 
7437 30 
7438 33 
7440 17 
7441 74 
7442 68 
7443 115 
7444 112 
7445 94 
7446 94 
7447 52 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 

56 
17 
17 
17 
17 
17 
28 
25 
32 

7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7488 
7489 
7480 
7491 
7492 
7493 
7494 
7495 
7486 
7497 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74112 
74116 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 

27 
38 
38 
48 
86 
69 
72 
95 

106 
31 

210 
33 
75 
38 
32 
78 
65 
57 

189 
119 

62 
29 
64 
54 
68 
86 

198 
83 

119 
115 
25 
46 
48 
38 
57 
74 
73 
56 

269 
314 
314 
65 

175 
109 
99 
64 

74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74185 
74188 
74190 
74191 
74192 
74193 
74194 
74195 
74196 
74197 
74198 

64 
96 
53 
80 
67 

210 
82 

92 
92 

105 
105 
161 
198 
230 
625 
170 
87 
87 
75 
78 
85 

165 
90 

135 
135 
275 
115 
105 
105 
105 
105 
95 
99 
85 

150 

74LS* 
74LS00 

01 
02 
04 
10 
13 
14 
27 
42 

18 
18 
20 
20 
20 
38 
75 
28 
99 

74LS47 90 
73 96 
74 41 
75 49 
83 115 
90 60 
96 116 

107 44 
132 95 
139 85 
151 98 
153 76 
155 96 
156 96 
157 76 
158 96 
160 128 
161 98 
162 138 
163 113 
164 114 
174 106 
175 110 
181 318 
190 140 
191 140 
192 130 
193 130 
196 100 
221 98 
241 236 
298 185 
386 88 

Complete 
LS range 
available 

CMOS* 
4000 15 

4002 
4006 
4007 
4008 
4009 
4010 
4011 

17 
105 

18 
87 
50 
50 
18 

4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 
4039 
4040 
4041 
4042 
4043 
4044 
4045 
4048 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4057 
4059 
4060 
4063 

18 
42 
89 
89 
45 
89 
89 
48 
99 
91 
88 
20 
66 
19 

180 
45 
81 

99 
SB 

205 
100 
145 
108 
111 
325 
100 
108 
320 
105 
80 
75 
94 
88 

145 
128 
87 
58 
48 
48 
72 
73 
72 

110 
128 

2570 
450 

99 
110 

4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
44007787 

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 

94 

58 
380 

22 
20 
32 
21 
21 
21 
23 
85 
40 
21 
20 
21 
74 
73 

150 
85 

190 
105 
372 
110 
145 
109 
109 
109 
109 
110 
99 

108 
720 
720 
720 

1040 
1380 

795 
795 
280 
545 

1099 
825 

1275 
295 
295 

4502 
4503 
4506 
4507 
4508 
4510 
4511 
4512 
4513 
4514 
4515 
4516 
4517 
4518 
4519 
4520 
4521 
4522 
4527 
4528 
4529 
4530 
4531 
4532 
4534 
4536 
4538 
4539 
4541 
4543 
4549 
4553 
4554 
4556 
4557 
4558 
4559 

120 
69 
51 
55 

298 
99 

150 
98 

206 
265 
299 
125 
382 
102 

55 
108 
268 
199 
152 
99 

165 
85 

165 
127 
755 
350 
160 
110 
ISO 
175 
396 
449 
152 
75 

451 
117 
358 

4560 208 
4561 65 
4562 533 
4586 159 
4588 299- 
4569 359 
4572 25 

695 4580 604 
525 4581 409 

99 458 
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Head and 

44A WESTBOURNE GROYE $5 TOTTENHAM COURT ROAD GROVE Z & I AERO SERVICES LTD. COURT 
ROAD 

LONDON W2 5SF 
Reg No. 242 1255 03 Tel: 580 8403 

Tel: 727 5641!213 Please send all correspondence and Mail- Orders to Head Office 
Open all day Saturday 

1830T 
1X28 
3Q4 
384 
5A05 
5AT8 
5T4 
5Ú4G 
5U4GB 
5U8 
5V4G 
5X8 
5Y3GT 
5Z4GT 
6A84 
6AB7 
6AC7 
6AF4A 
6AG5 
6ÁG7 
6AH6 
6A45 
6ÁK5 
6AK6 
6A K7 
6AL5 
6AM6 
6AM8 
6AN5 

6ÁQ5 

0.65 
1.20 
0.75 
0.50 
0.75 
0.80 
0.75 
0.60 
0.95 
0.75 
0.60 
0.90 
0.65 
0.65 
0.55 
0.60 
0.80 
0-80 
0.65 
0-85 
0-95 
0.65 
0.55 
0.75 
0.85 
0.40 
0.70 
0.70 
2-S0 

0.85 

A SELECTION 
GUARANTEED 

6AR5 0.70 
6AS6 1-00 
6AS7G 1.20 
6AT6 0.75 
6AU6 0.50 
6AV6 0 75 
6AW8A 0.75 
6AX4GTBI-00 
6AX5GT 1.30 
68A6 0.45 
6BE6 0.48 
6ßF5 0.85 
6BF6 0.75 
69H6 0.85 
68 6 1-20 
68N6 0.80 
6BQ7A 0.65 
68R8A 1.20 
6657 2.30 
6BU8 0.85 
6BW7 I-00 
6826 0 -65 
68Z7 0-70 
6C4 0 -55 
6C136 0-55 
6CS7 0.85 
6CU5 1.00 
6CU6 1.00 
6CY5 1.00 

6DQ6B 1.45 

FROM 
FIRST 

6DT6 0.80 
6G1-18A 0.80 
6GK5 0.70 
6J4 1.20 
6)5GT 0.80 
616 0-55 
647 0.80 
6K6GT 0.85. 
6L6GT 0.85 
6N7GT 0.85 
6Q7 - 0-90 
6SA7 0.80 
6SG7 0.80 
6SK7 0.80 
6SL7GT 0.70 
6SN7GT 0.70 
6SQ7 0.80 
6V6GT 0.65 
6X4 0.60 
6X5GT 060 
2AC6 0.80 
2ÁD6 0.80 
2ÁE6 0.85 
2AT6 0.60 
2AT7 0.50 
2AU6 0.65 
2AÚ7 0.47 
2AV6 0.85 
2AV7 I.00 

2AY7 0.85 

OUR STOCKS 
QUALITY 

12BA6 0.65 
128E6 0-80 
1281-17A 0.75 
I2BY7A 0.80 
35W4 0.70 
5005 1.00 
DAF96 0.60 
DF96 0.60 
DK92 1.00 
DL96 0.60 
ECC84 0.60 
ECC85 0-48 
ECC86 1.25 
ECC88 0.75 
ECC89 0-80 
ECCI89 0-80 
ECF80 0.60 
ECF86 0.80 
ECF200 0.90 
ECF201 0.90 
ECF801 0.95 
ECF802 0.95 
ECH8I 0.55 
ECH83 0.60 
ECH2O0 0.80 
ECL80 0.60 
ECL8I 0.75 
ECL82 0.60 
ECL83 1.15 

ECL85 0.65 

OF FULLY 
VALVES 

ECL86 0.85 
EF80 0-40 
EF85 0.48 
EF86 0 -60 
EF92 0.75 
EF97 0.70 
EF98 0.90 
EF183 0-70 
EF184 0.70 
EFL200 1.20 
EH90 0.60 
EL34 0.95 
EL36 0-95 
EL81 0.65 
EL82 0-60 
EL83 0.60 
EL84 0-45 
EL86 0.75 
EL95 0.70 
EL504 0.80 
EM80 0.65 
EM8I 0-60 
EM84 0.60 
EM87 I-00 
EYSI 0-60 
EY81 0.50 
EY87 0-50 
EY88 0.55 
EY500A 1.50 

EZ80I 0-50 

GY501 
GZ30 
GZ32 
KT66 
KT88 
0A2 
0A3 
OB2 
083 
0C3 
003 
PABC80 
PC86 
PC88 
PC92 
PC95 
PC96 
PC97 
PC900 
PCC84 
PCC85 
PCC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF84 
PCF806 
PCL81 

PCL84 

0.90 
0.65 
0.65 
4.50 
580 
0.55 
0.75 
O.60 
0.75 
0.75 
0-75 
0.45 
0.85 
0.85 
0.85 
0.70 
0.50 
0.95 
I-00 
0.50 
0.60 
0.65 
0.75 
1.00 
0.65 
0-45 
0.65 
I.00 
0.65 

0.75 

PCL86 
PCL805 
PD5I0 
PL36 
PL81 
PL82 
PL83 
PL84 
PL95 
PL504 
PL508 
PL802 
PY81 
PY82 
PY83 
PY88 
PY500A 
U25 
U26 
UABC80 
UBC81 
UBF89 
UBL21 
UCC84 
UCC85 
UCF80 
UCH81 
UCL81 
UCL82 
UCL83 
UF85 
ÚL84 
UM80 

ÚM84 

0.85 
0-75 
3.35 
1.10 
0.80 
0.55 
0.50 
0.75 
0'70 
I.05 
I.30 
2-80 
0.70 
0.55 
0.70 
0.75 
1.30 
7.00 
I.00 
0.58 
0 -60 
0.60 
0.85 
0.75 
0.55 
0.75 
0.65 
0.70 
0.75 
0.80 
0-50 
0.85 
0.60 

0.45 

SPECIAL OFFER OF 
TRANSISTORS AND IC's 

*CA741CG 8 -PIN D.1. L. 0.20 
*LM555CN 8 -PIN D.I.L. 0.25 
*MM5316 2-25 
* ADI61 032 BC308 0.08 
* AD162 0-32 BC327 0-08 
BC237 0.08 BC337 0.08 
BC238 0.08 BC547 0.08 
BC239 0.08 BC557 0.08 
BC307 0.08 *2N3055 0.45 

R.C. OSCILLATOR G3 -36 
Range: 20Hz-200 
kHz in four de- 
cades, sinewave 

? and squarewave. 
c Output: at least 

iá- 5 volts into 6008, 
41 smewave and 

4000$2, square - 

iik 0 guilt -in micro - 0OSty ammeter output 
indicator. 200- 
240v Mains op- 
oration. 
Attenuation 
ratio 
I-10- 100 -1000- 
Fully transistor - 
ised, light weight, 

PRICE E37.5O* 
Delivery charge E2.50* 

VAT is not included. Please add l2;% on all items except those marked with asterisk, on which VAT is 8 %. Postage and packing charges are 
LO-10 per f subject to a minimum of EO-30. Minimum order charge for Approved Credit customers E20.00. Minimum Transaction Charge for mail 
orders LI -00. 

OUR NEW 1977/1978 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR L0.30 

THIS is the Catalogue you nee 
to solve your 

Component 
buying 

problems 1 

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 £1.25. 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 

Please write your Name and Address in block capitals 

ti.4 

NAME 

f,) ' ADDRESS y`I 
h. ó.ß 
ti HOME RADIO (Components) LTD., Dept. 

I P.W. 234 -240 London Road, Mitcham, Surrey 
`CR43HD. 

(ReOn, No 

London 912966) 

JONES ELECTRONIC SUPPLIES 
588, ASHTON RD., HATHERSHAW, OLDHAM, LANCS. 

TEL: 061- 652.9879 
Retail Shop Open Mon., Thurs., Frt., 9a.m. 7 -30 p.m. Weds & Sat. 9 am. -6 p.m. 
Tues. 9a.m. -1 p.m. 

V.A.T. 8% except' 127%. P & P 16p.___ 
C.MOS. 

4001 17p 4046 £1.40 
4002 17p 4047 95p 
4011 19p 4049 48p 
4013 45p 4050 53p 
4014 85p 4070 53p 
4015 85p 4502 95p 
4016 52p 4508 £2.90 
4017 85p 4510 51.51 
4018 85p 4511 £1.75 
4023 19p 4516 £1'90 
4027 52p 4518 £I-20 
4028 97p 4528 £1-20 
4042 85p 4536 £350 

741 OP AMP 18p 
LM 380N 95p 
BC 109C 13p 
BC 108 7p 
Electrolytic Cap. 50 for 99p (p &p 30p) 
3" 80 SPKR. 99p (p&p 30p) 
4" 80 SPKR £1 44 (p &p 30p) 
Telephone pick -up coil 92p 

7400 13p 
7401 13p 

103p 7402 
7403 16p 

190 7404 
7406 36p 
7407 3619p p 
7408 
7450 
7413 36p 

14p 

7414 74p 
7416 36p 
7420 top 

P &P 60p. VAT. 8% 
6 -0 -6 100 m.a. 
6 -0 -6 1-5 amps 

12 -0 -12 100 m.a. 
9 -0 -9 1 amp 

12 -0 -12 1 amp 
15 -0 -15 1 amp 
30 -0-30 1 amp 
30 -0 -30 2 amp 

7447 
7451 

7473 

7470 
7472 

7474 
7475 
7476 
486 
7493 
7 

7496 
74107 
74141 

ß8P 
16p 
30p 
28p 
30p 
30p 
40p 
35p 
35p 
35p 
82p 
32p 
70p 

93p 
£3.20 

99p 
£2.44 
£2.69 
£2.69 
£3.70 
£5.50 

Regulated Power Supply 240V. A.C. 9V. D.C. 120 re a. £1 45 (P &P 400 

Transistors 
BC107 4p 
BC108 Sp 
SC109 5p 
AC128 6p 
BD187 32p 
BYX88 series 
Zener diodes 
2V7 to 33v 4p 
2w zener dodo 
15/16v metal 
cased 6p 

ZED'S 0.2" 6 mixed value pots 65p 
yellow 12p 20 x NPN audio trans. 35p 
green 14p 10 x mixed W/W resistors 24p 
orange 14p 10 x ceramic capacitors 12p 
General use 10 x .mixed zener diodes 30e 
P- channel 18 x mixed small resistors 12p 

FET's 12p 3 x toroidal cores mix /sizes 40p 
Jap type transistor Transistorised Inverter 
audio output trans- panel assembly. 12v dc in- 
formers no data 18p 200/240v AC 50Hz sq /wave 
Button type nicads 20 watts out, 2" x 4" x 3" new 
1.2v 50ma 32p at £3.75 plus 30p p/p 

Please note some devices are identified & marked by us and may not be 
full spec. Callers by appointment. 

ELECTROVANCE 
125 Hazlebury Road, London SW6 2LX 

96 Practical Wireless, November 1978 


