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SEMICONDUCTORS 
ACIg7 25p BC214 34pS IS103 15p 
AC125 259 BC238 159p 58p 
AC125 25p 130238 1513. MJ340 SOD 
AC126 25p BC239 15p MJ481 95p 
AC127 25p BC300 30p MJ2801 £1-25 
AC128 25p BC301 30p MJ2901 £195 
ÁC776 25p 130302 3013 MJE340 Np 
AC187 27p BC303 35p MJE370 75p 

I,TIP308 SOpI2N2477 3013 

TIP32B 77p 2142846 £1-50 
TIP33B £1.65 2144904 25pCRS1!20 
TIP34B £1-62 2N2905 30p 
TIP35B £2.71 2N2906 25p 
TIP36B £3.50 2N2907 25p 
TIP41B 78p 2N2926 1313 
TIP42B 9513 2N3053 25p 
TIP29C Sip 2N3055 

CRS705 
Rs 

40p 
CRS1110 5613 

6013 

CRS1140 65p 
CRS1160 90p 
CRS3/10 52p 
CRS3/20 6213 

CRS3/40 Np 

TXL228B8A400V 
S 

SC40D £1`40 
SC40E £1 ..,6,5 SC45D £1. 70 
SC45E £2.10 
SC50D £2.42 
SC50E £2.70 
DIAC 259 

**SPECIAL OFFERS-** 
MINIATURE MAINS TRANSFORMER. 
PRI 240V. SEC. 12V. 100Ma Manuf.: Hinchley 
Size. 36 0 45 x 40mm. F.C. 53mm. 
Price 1'65p. 100 6013 ea. 1,000 SOp ea. 10,003 
40p ea.8% VAT. 
MINIATURE MAINS TRANSFORMER. 
Primary 115/240v Sec. 18v/250 Ma AC188 27p BCY31 359 MJE371 90P 

ACY17 25p BCY32 959 MJE520 65p 
ACY18 25p BCY33 Np MJ2955 £1.25 
ACY19 259 BCY34 65p MJE3055 75p 
ACV20 25p BCY38 SSD MM1613 Up 
ACY21 25p BCY39 Osp MM1712 N 
AD140 60p 8CY55 £ttSO MPF102 45p 
AD161 459 BCY71 26p '2N5457 
ÁD761 /Sp BCY71 2113 2145457) 35p 
AD162 45p BCY72 Sip MPFIO 4 

AF114 25p B0121 75p (2N5458) 35p 
AF115 2513 BD123 asp MPF105 
AF116 25p 100124 70p (2N5439) dip 

TIP30C 72p 
TIP3IC sop 
1IP32C £1.00 
TIP33C £1 ß0' 

4p TIP34C £I 
TIP35C £3-N 
TIP38C £3.74 
TIP41C Np 
TIP42C £1-00 
TIS50 40p 
ZTX107 1Sp 
ZTX300 15p 

50p 
2N3232 £1 35 
2N3525 £1.10 
2N3553 £1.40 
2N3643 30p 

2N3703 12p 
2N3704 12 p 
2143705 12p 
2N3706 120 
2N3707 12P 
2N3708 14p 
2N3709 14p 
2143771 £1.50 

CRS7/400 £1.14 
CRS161100 850 
CRS16/200 Np 
CRS16/600 £I -N 
C106B 45p 
40669 70p g yp 
T1C44 359 
2N4444 E1*00 
BT10/500A Np 

LINEAR I.C.s 
LM304Neg Voltage 

Reg. £2.10 
LM309K 5V. 1A. 

£2.10 
LM723C 2 37V. 

150mÁ 
Voltage Reg, 

75p 
MFC4000 250mW 

Audio 75p 
T13Á800 5 Watt 

at 80p ea. 
+ VAT 6 postage 33p, 8% VAT. 
MULLARD POT CORE TYPE FX2241 at 
Np a.. + 33p P.P. 8% VAT. 
24V D.C. SOLENOID by MAGNETIC 
DEVICES N p each. 21 long a 1 a lin. + 
8% VAT. 
240V. A.C. SOLENOID. Reversible opera- 
lion; twin coil. Size approx. 29 x 14 a 1}in. 
90p. 
30 unmarked 0071 transistors £1.00 
25 Unmarked 250mW Zener diodes, 4.7V, AF117 25p 130131 40p 0A47 lip ZTX5l0 lip 

AF118 50p BD132 50p 0A70 18p ZTX501 20p 
AF124 30p BD135 50p OA79 10p ZTX504 50p 
AF239 
BÁ702 1Óp 130139 

190136 
7Sp OÁ90 lip Z7%550 25 

0A81 lip ZTX531 
p 

BA712 50p 80140 S7p OA91 109 114659 Op 
BA114 160 80153 S0p 0A200 lip IN914 Sp 
BA155 16p BD156 80p OA202 lop IN916 Op 
BA156 15p BDY17 E150 OA210 35p IN4001 Sp 

2N3772 £1.60 
2N3792 £1SO 

2143819 
4 

jSp 
2N3820 5513 
2N3823 70p 
2143866 115p 
2143904 22p 

BRIDGE 
RECTIFIERS 

W02 IA 200V lap 
BY164 1'4A 200V 

57 
M0Á952/2 6A p 

100V sOP 

Audio NP 
709C Op Amp 

D.74 

CI Op Amp 8/14 
0.1.L./T099 35p 

741C Dual Op 
Amp £125 

7480 Op Amp 

5.1V, 6ßV, 7.5V, 9'1V, 10V, Measured and 
tested £1-N 
Please state voltage required. 
50 GE Diode 0A47 equivalent. £1-00 
87F 600V WKG PAPER CAPACITORS, 
ideal for Strobe Constructors £1.50 each 
+ 8% VAT + 33p post. 
Many other values of PAPER CAPACI- 

BC107 139 BDY18 £1.75 
BC108 12p BDY19 E1-60 
BC109 140 BDY20 £1.20 
BC109c lip BF152 20p 
BC113 13p BF166 Sip 
BC714 13p BF178 35p 
BC115 15p BF180 35p 
13C116 15p BF194 14p 

OA211 35p 
0C16 Np 
OC19 asp 
0C22 S5p 
0C26 450 
OC28 Np 
0C35 149 
OC36 459 

1144002 Op 
IN4003 11p 

IN4004 10p 
IN4005 12p 
IN4006 149 
IN4007 lip 
IN4148 Tp 
2N696 25p 

2N3905 25p 
2N3906 25p 
2N4014 80p 
2N4036 420 
2144037 44p 
2N4058 14p 
244059 14p 
2144060 12p 

ZENER DIODES 
BZY88 Series 

400mW 
3 -3V -33V, 5% 11p 
1.5W range 25p 
10W range 45p 

D.I.L. 75p 
ZN414 Radio I.C. 

£1.25 
TAD100 Radio I.C. 

inc. Filter £1.90 
CA3014 £1.55 
CA3018 £1.00 
CA3028 £1.20 

TORS in stock. Phone for details. 
JACKSON AIRSPACED CAPACITORS 
to suit }in. spindle: 

100pF Two Gang at 55p + 25% VAT 
500pF Two Gang at 75p + 25% VAT 

MULLARD TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) 

BC117 20p BF195 16p. 
BC118 15p BF196 lip 
130119 30p 8E197 lip 
BC143 
BC147 12pp BF200 24 1!p p 

0C42 4813 
OC44 211p 
0C45 25p 
0070 15p 
OC71 129 

2N697 25p 
214698 25p 
214706 129 

2N708Á 
14p 
15p 

2N4061 12P 
2N4062 12p 
2141126 lip 
2N42136 25 
2N4287 25p 

L.E.D. 
TI L209 159 
HP5082 SS9 
MA2082R 2013 

CA3036 E1-04 
CA3046 9513 
CA3048 £2.35 

CA3089E £1.90 

Type 092 0.8-2ßp 
801 0.8-2ßp ) Price lop ea. 
991 05-1313 J 

QUANTITY DISCOUNTS PLEASE TELE- 
BC748 1213 BF244J tap 
BC149 12p 6E245 45p 
BC149c 14p BF259 55p 

0072 249 
0075 25p 
OC76 25p 

214929 22p 
2N930 209 
2141132 25p 

2144288 27p 
2144289 30p 
2144290 25p 

L.D.R. 
ORP12 Np 

CA30900 E4.85 
MC1303L £2.20 
MC1310P £2J0 

PHONE 
1000pF Feedthrough capacitor Sp ea. 
Miniature tubular P.C. trimmers 

BC157 14p BFX29 30p 
BC158 14p BFX34 30p 
BC159 15p BFX85 309 
BC167 14p BFX86 30p 
BC168 14p BF%88 30p 
BC169 14p BFY10 35p 
BC169c 15p 8FY44 Sop 

0077 440 
OC81 25p 
OC83 259 
0084 255,10) 
OC130 Sap 
0C170 25p 
0C171 30p 

2N1302 30p 
2N1303 30p 
2141304 309 
2141305 309 
2141306 30p 
2141307 30p 
2N1308 309 

2N4291 32p 
2144302 45p 
2N4444 £1.90 

I2N488Ó1 
f1353Ó 

2N4919 Np 
2N5069 £1.30 

NE555 Timer 80p 
TO3 VOLTAGE REGULATORS 
L005 5V 650mA 
L036 12V 600mA 
L037 15V 450mA 

SN76660 EQ 
TBA120 65p 

m.{0 se, 

3.5-13pF 
6-30pF ISp ea. 
4p c/o Varley 700 relay Sop ea. 

Gold Flashed professional TRANSISTOR 
SOCKETS. To suit small signal TO18, 
etc. 30 for £1.14 + 8% VAT. 

BC172 13p BFY50 2Sp 0C200 ND 
BC182 1213 8E451 25p OC201 Nip' 
BC182L 12p BF452 25p OC202 7Sp 
80183 12p BFY63 25p TIP29A 4Sp 12141890 
BC183L 12p BFY90 659 TIP30 5Sp 
BC184 12p BSV68 70p TIP31A 57p 
00181L lip BSW63 SSP 71P32Á 6513 
BC185 35p BSW68 S0p TIP33A £114I 

27p BSX19 15p TIP34A £1 N 12142218 
BC212 12p 85X20 15p TIP35A £3S1 12N2219 
BC212L 14p BSX21 25p 11P36A El Si 
BC213 12p BY127 20p TIP41A 70p' 
BC213L 12p 04164 SSp TIP42A 85p 
QTY. DISCOUNTS: 12+ 10%; 25+ 15%; 100+20% 

2N1309 300 
2141613 309 
2N1711 30p 

Np 
2142146 15p 
2142147 NP 
2N2160 SOP .2145298 
2142217 25p' 

2513 
25p 

2N2222 20p 
2N2222A 25p 
2142306 70p 

2N5191 Np 
2N5192 £1.20 
2N5194 £1.10 
2145195 £1.40 
2N5245 455 
2N5296 5Sp 

i0p 
2N5457 35p 
2145458 35P 
2145459 KIP 
2N5485 55P 
2N5490 55p 
2N5555 S5p 
2145777 409 

VEROBOARD 
0.1 0.15 

24 a 31 32p 239 
24 a 5 35p 350 
33 o3} 35p 3513 
31 x 5 4013 41p 
17 x 2} E1 -05 799 
17x31 £1.43 E1 12 
17 x 5 LI 04 
PIN INS, TOOL 720 7213 

- 
SP.F. CUTTER 52 S2 
100 PINS SS 30p 300 
100 PINS DS 3013 SOp 
600 PINS SS £155 £155 

Cu WOUND POTS 1 C1-1 WK C) at Sop each 
Colvern or Reliance styles + 25% VAT 
VERO EDGE CONNECTOR 24 way -1" 
pitch 30p each + 8% VAT. All the other 
sizes in stock. 
SIEMENS VARLET RELAY P C/O 
700 C2 24V 50p each. 
PLESSEY RELAY 2 P CIO 6V operationBC186 

NP each, 
MODERN DISC CERAMICS E1 00 a 
hundred, £8.00 a thousand + 25% VAT. 
Phone or write for list. 
ACCESSORIES 

500 PINS DS £1.55 E1 -S5 CIL SOCKETS, 8 pin 14p, 14 pin 149, 16 pin 14p.Washers + 2 Bushes 
TfL (full stocks available) 

120p SN7450 
£1 

5147183 E107p BNC PLUGS at lip each 
(703 or 

6M4Pa 

SN7400 lip SN7411 23p 
SN7401 1Sp SN7412 22p 
SN7402 20p SN7413 Np 
SN7403 20p SN7416 30p 
SN7404 20p SN7417 30p 
SN7405 20p 

SN7430 20p 
SN7432 42p 
SN7433 70p 
SN7437 Np 
SN7438 SOp 

0147451 20p 
0144753 20p 
5N7454 20p 
SN7460 20p 
SN7470 30p 

SN7484 Np 
SN7486 45p 
SN7490 75p 
SN7491AN 

£1.14 

UHF (N) PLUGS at 50p each. 
U.H.F. V.S.W.R. probes ex U.H.F. 
transmitters £S each + 8% VAT 
All the above are new in original packets. 
Please add 8% VAT P 6 P 30p. 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VERO- 
BOARD WITH BASE & P.K. SCREWS 

SN7406 30p 
SN7/07 30p 
SN7408 20p 
SN7409 O9I 
5147410 ISp 

SN7420 20p 
SN7422 38p 
SN7423 SSp 
SN7425 38p 
517427 42p 

15147428 50p 

SN7440 20p 
SN7441AN7Sp 
SN7442 75p 
SN7443 E1-110 
$17445 £1.70 
SN7446 £2-6111 

SN7472 30p SN7492 75p 
SN7473 4013 SN7493 75P 
SN7474 409 SN7494 80p 
SN7115 55p SN7495 8013 
SN7476 45p SN7496 £I N 
5N7480 80p 517497 £2ß5 

POTENTIOMETERS 
Linear or Log Single Double 
Rotary Pots 1713 4Sp 
Rotary Switched 25p - 

AB7 2}" Long 5=," Wide 14" High SSp 
ABO 4" 4" 14" 5Sp 
AB9 4" 21" 14" SSp 
A810 /" 5}" 14" Sip 
AB11 4" 24" 2" SSp 
AB12 3" 2" 1" Np * * SPECIAL OFFERS * * 

MULTICORE CABLE. 20 way 14/0076 + Screen at 70p KOKUSAI MECHANICAL FILTER. 455 Kc/S, 6 Kc/S 
per yard+ postage by weight. overall. Ideal for A.M. £5 each INC VAT. Postage 33p each. 

A813 6" 7Tp 
ÁB14 7" 5" 24" Np 
AB15 6" 5". 3" E1-111 

AB16 10" 7" 3" £1.32 
AB17 10" 44" 3" £1 -1i 

MULTICORE CABLE. 25 -way, individually screened. 
14/0076. £1.00 per yard+V.A.T. Postage by weight. TRANSFORMER 240V A.C. Primary 1185-0-1185V at 

AB18 12" 5" 3" £1'32 
AB19 12" 8" 3" £1 N 

3 CORE PVC INSULATED MAINS CABLE. GREY 360Ma Secondary £12+8% VAT+£1'50 postage. 
ML6650,30/0.2mm. Price100m-£4.50.1,000m-L35. 10,000m- 

ALUMINIUM BOXES WITH SLOPING 
£330. 

OMRON OCTAL RELAY 240V A.C. 3P 75p 

TOP PANEL -IDEAL FOR PRE -AMPS, 
ETC., USING SLIDER CONTROLS c/o each+ 

METAL OXIDE RESISTORS TR4/5/6 in stock. All 8% VAT. 
values. 1 -off price 3p each. Discount on quantity. 

AB20 8" Long 9" Wide 34" High at back E2 -2S 
2" High at front 8" Slope to front 

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. All SLEEVING 2000 pieces approa. size:" x 2mm. Price £1-00 
values in stock. Np each. Discount on quantity. +33p P&F+VAT 8% 

With P.K. Screws 
AB21 As above but 10" long £2.29 
AB22 As above but 12" long £2.60 

We are open from 9.30 a.m.-6.00 p.m. Monday -Saturday. 
We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining 
a particular component. 
C.O.D. service welcome. All mail order by return. Official orders welcome to Government establishments, 
Education Authorities, etc. 01-994-6275 
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R C FOR SPEAKERS AT FANTASTIC 
REDUCTIONS 

ELIZABETHAN 
STEREO TUNER AMPLIFIER 
This compact Tuner Amplifier gives you full medium wave and V.H.F. coverage 

and FM stereo. With inputs for your turntable and tape recorder. 

It has rotary tuning, Volume, Balance, Bass and Treble controls and push 

button selection switches for 

Phono/tape FM Stereo. FM 

mono, Medium wave 

and A.F.C. has built-in 

stereo beacon and switched 

headphone socket. 

Technical Specifications 
15 transistors. 11 

diodes, integrated circuit. 

Power output 8 watts. Size of tuner amplifier: 

4" x 10" x 151" approx. Finished in selected rosewood 

veneer with brushed aluminium front panel and 

matching controls. 

STEREO CASSETTE 
TAPE DECK 
i his compact stereo cassette deck is 

designed to link up with your stereo system. 

It incorporates features normally found in 

machines costing far more. these include 

large illuminated recording level meters, slider 
level controls. Chromium Dioxide (Cr0,1 selector switch. 

pause control, and autosmp, tape/digit counter. Din or Phono 

connections, twn mic. inputs and outputs for your stereo headphones 

Technical Specifications - Input level Mic - 65dB into 10KO. Line in - 
2048 into IMO. DIN - 47dB into 100KE2. Output levels Line out - 
500Mv 10KO. DIN - 500Mv 10K0. Frequency response - Normal 

50.10KHz, Chrome 50-14KHz. Signal noise ratio Netter than 40d8. 

R 

£29.00 
+p&pfl 50 

£35.00 
.p&pt150 

THE ̀ COMPACT 
EASY BUILD SPEAKER KIT 
A compact bookshelf speaker system giving a high electro 
accoustic efficiency for the low powered amplifier. 
The professional finish can be obtained with the minimum 
of tools, the infinite baffle type enclosures come ready 
mitred and professionally finished, simply apply glue. 
fold up around baffle board, and fix together with 
masking tape till glue dries. 
The cabinet measures 12"x9"x5" deep approx finished in 

simulated teak, incorporating a quality 7"x4" elliptical 
speaker, power handling 4 watts, flux density 30,000 

£6.00 maxwells, impedance 8-15 ohms nominal, voice coil dia 
1" magnet size 2'," approx. pair inclusive.P b P £1.70 

EASY TO BUILD SPEAKER KITS 
These superb simulated teak -finished speaker kits have been specially designed by 

RT -VC for the cost-conscious hi-fi enthusiast who wants top quality speakers but 

doesn't want to spend the earth. Built to EMI's 
exacting specification, these new RT -VC speaker kits 
(350 type kit) incorporate 13" x 8" woofer. 3=" 
tweeter and matching crossover. 
Easily put together with just a few basic tools. 
Specification leach speaker): Impedance 8 ohms. 
Power handling 15 watts RMS (30 watts peak). 
Response 20-20,000 Hz: Size 20" x 11" x 91' 
approx. Comparable built units (EMI LE3) sold else- 
where for over £45 pair. 

£22.00 pair complete +í5.20 p & p. 

Complete with crossover Components and circuit diagram 

4 
EMI 350 KIT 
ezzs.zo,ß,. 

diagram 

£7.25 +í1.20p&p. 
Complete with crossover 

Components and circuit 
diagram 

VISCOUNT IV STEREO SYSTEM 
System la. £69.00 

The new 20+20 wen Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, 
the RT -VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms: Superb teak - 
finished cabinet. with anodised fascia to harmonise with any decor. Polished trim and knobs. 

The VISCOUNT IV has a comprehensive range of controls - volume, bass, treble, balance, mono/stereo, 
mode selector, and scratch filter. 
Front panel socket for stereo headphones. And a host of sockets at the rear - for left and right 
speakers, tape recorder, auxiliary. tuner, disc and microphone. 
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8-15 ohms speakers. Total 

distortion a 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. - 3 millivolts 
47 K ohms (R.IAA.): 2. Crystal/ceramic P.U. - 50 millivolts 50 K ohms (R.I.A.A.); 3, 4, 6. Tape 

Tuner/Aux. - 140 millivolts yr 50 K ohms (flat frequency response); 8 Microphone - 3 millivolts et 

50 K ohms (flat frequency response). 
CONTROLS: Push button ON/OFF, stereo/mono, scratch filter. 6 position rotary selector. Individual 
rotary controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. mains 

output. Frequency reepaase: 25 Hz to 25 KHz w full rated output. Signal to noise ratio: better than 
-50 dB on all inputs. Tone control range: Bass ± 15 dB a 50 Hz: Treble ± 12 dB o' 10 KHz. 

Power requirements: 200-250V A.C. mains ax 60 watts. Approx. size: 151" x 3" x 10". 
MP60 type deck with magnetic cartridge. de luxe plinth and cover. 
Two Duo Type Ila matched speakers - tnclosure size approx. 19}" x 101" x 71" in simulated 
teak. Drive unit 13" x 8' with 3" tweeter. 15 watts handling. 30 watts peak. 

Complete System with these speakers £69.00 r 
(6.50 p & p. , 

System 2. £85.00 
Viscount IV amplifier lets System 1 a) 

MP60 type deck lAs System 1 al 
Two Duo Type III matched speakers 
- Enclosure size approx. 27" x 13" 
x 114--. Finished in teak simulate. 
Drive units 13" x 8' bass driver, and 
two 3" (approx.) tweeters. 20 watts 
RMS, 8 ohms frequency range - 
20 Hz to 18.000 Hz. 

Complete System with these 
speakers £85.00 +£7.60 p & p. 

PRICES' SYSTEM I. 
Viscount IV R103 
amplifier (21.50+f 1.90 p & p. 

2 Duo Type Ila 

speakers f30.00í í6.50p & p. 

MP60 type deck with Mau. cartridge 

de luxe plinth 
and cover E22.00. E3.30 p& p. 

Total it pwchued 
separately' £7950 
Available complete for only f 69 00 

E650 p&p 

PRICES: SYSTEM 2 

Viscount IV R103 

amplifier í27.50 tí1.90 p & p. 

2 Duo Type Ill 
speakers £46.00 r f 7.50 p & p. 

MP60 type deck with Mn. cartridge 

de luve plinth 
and cover £22.00. f3.30p&p. 
Total if purchned 

System consists of a 13" x 8 

approx. woofer with a 3" tweeter. 
crossover components and circuit 
diagram. Frequency response: 20 Hz 

to 20 KHz. Power handling 15 watts 
RMS into 8 ohms. (Peak 30 watts.) 

20x20 
SYSTEM 

sepenerety (0550 
Meltable complete tar only £85.00 Scotland and the Orkneys P & P Surcharge 

6° P & 
p System la f 1.75 System 2 f 3.50 
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DO NOT SEND CARD 

Just write your order giving 
your credit card number 

/PUSH BUTTON CAR RADIO KIT- THE TOURIST TT* 

NO SOLDERING REQUIRED 

STER21 QUALITY SOUND FOR DISCO AMPLIFIER 

LESS THAN £24.00 ----- 

NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on 

which no sdldering is required. All connections are 

simple push fit type making for easy assembly. 
Fine tuning push button mechanism is fully built 
and tested to mate with printed circuit board. 

TECHNICAL SPECIFICATION: (1 ) Output 
4 watts RMS output. For 12 volt operation on 

negative or positive earth. (2) Integrated circuit 
output stage. pre -built three stage IF Module. 

Controls volume manual tuning and five push 

buttons for station selection, illuminated tuning 
scale covering full, medium and long wave bands. 

Size chassis 7" wide 2- high 

and 41" deep approx. f9.50+1.05 p & p. 

Speaker including baffle and fixing strip £2.00 
+45p p & p. Car Aerial Recommended - fully 
retractable £1.60+40p p & p. 

The Tourist I Kit For the experienced constructor. 

If you can solder on a printed circuit board you 

can build this model. Same technical specification 

as Tourist TT. Price f8.20 +£1.05 p & p. 

Stereo 21, easy to assemble audio system kit. No soldering 
required. 
The unit is finished in white P.V.C. and the acrylic top presents an 

unusually interesting variation cn the modern deck plinth. 
Includes - BSR 3 speed deck, automatic. manual facilities 
together with stereo cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads and 
lull, easy to follow assembly instructions. 
Specifications - For the technically minded 
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power 

output 2.7 watts per channel. Output impedance 8-15 ohms. Stereo 
headphone socket with automatic speaker cutout. Provision for 

auxiliary inputs - radio. tape. etc.. and outputs for taping discs. 

Overall Dimmsioes. Speakers approx 151- x 8" x4". Complete deck 

and cover in closed position approx. 151" x 12'x 6'. 

Complete only £23.20 +f3.00 p & P. 

Extras if required. Optional Diamond Styli f 1 b0. 
Specially selected pair of stereo headphones with individual level 

controls and padded earpieces to give optimum performance f5.80. 

Reliant Mk IV Mono Amplifier, ideal for the small 

disco or house parties. Output 20 watts RMS into 

8 ohms (suitable for 15 ohms). 
Inputs x4 electrically mixed inputs. 03 individual 
mixing controls. Separate bass and treble controls 

common to all 4 inputs. Mixer employing F.E.T. 

(Field Effect Transistors). Solid State circuitry. 
°Attractive styling. 
INPUT SENSITIVITIES - Input - 1). Crystal mic. 
guitar or moving coil mic, 2 and 10mV. (Selector 

switch for desired sensitivity.) - Inputs - 2), 3), 4). 

Medium output equipment - ceramic cartridge, 
tuner, tape recorder, organs, etc. - all 250mV 
sensitivity. AC Mains. 240V operation. Size approx: 

121"x 6"x3.1". £20.00 +fl.35 p & p. 

8 TRACK HOME CARTRIDGE 
PLAYER 

a 

Elegant self selector push bitten player 
for use with your stereo system. 
Compatible with Viscount 'IV system, 
Unisound module and the Stereo 21. 
Technical specification Mains input, 
240V, Output sensitivity 125mV. 

Yours for only 

£16.20 +í1.70p&p. 

BUILD YOUR OWN STEREO AMPLIFIER* 
For the man who wants to design his own stereo - here's 
your chance to start, with Unisound - pre -amp, power 
amplifier and control panel. No soldering - just simply 
screw together. 4 watts per channel into 8 ohms. Inputs: 
120mV (for ceramic cartridge). The heart of Unisound is 
high efficiency I.C. monolithic power chips which ensure 
very low distortion over the audio spectrum. 240V. AC only. 

Also available with 2 speakers (7"x4") E10 . f1.75 p 5 p. £8.95 £1.05 p 5 p. 

Also available with the 'Compact' (see opposite page) easy build speaker kit f 13.50 -i f2 p & p 

PORTABLE DISCO CONSOLE' 

All prices include VAT at current rates 
Mail orders to Acton. Term C.W.O. All enquiries 
steeped addressed envelope. Goods not despatched 
outside U.K. 

Leaflets available for all items listed thus' Send 

stamped addressed envelope. All items subject to 

availability. Prices correct at 1st Dec. 1975 and 

subject to change without notice. 

Minimum order on ACCESS/BARCLAYCARD-Ell 

INCORPORATES.. Pre -Amp with full mixing facilities. including switched input 

for mic with volume control, switched input for auxiliary with volume control. 

bass and treble controls. volume control and blend control for turntables. Two 

B.S.R. MP60 type single play professional series decks, fitted with crystal' cartridges. 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 200mV and 
750mV iota 1 meg. Mic input - 6mV 
into I00K. 240 volt operation. 
Turntables capacity - 7" 10" or 
12" records. Rumble, wow and flutter 
Rumble Better than -35dB. Wow 
Better than 0.2%. Flutter Better than 
0.06% (Gaumont kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 
controls in black and brushed 
aluminium. 

R 

Console size - 
Unit Closed -171" x 131" x 81"(app. ) 

Unit Open -35}'x131" x4}" (app.) 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is lit fished in black PVC with 
contrasting simulated teak edging. 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£49.00 +£6.50 p & p. 

21C HIGH STREET, ACTON, LONDON W36NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE RD: 9 a.m.-5.30p.m. Half day Thurs 
ACTON: 9.30a.m.-5p.m. Closed all day Wed. 
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drye SCI Qflrktrtk Ir et t. 
Electronically tuned MW/LW tuners. 

MC720 3 Stage tuned MW HiFi tuner module, 
with IC RF/IF system and ceramic filter. 
kit price £8; built version (MC9720) £9.95. 

MC722 2 stage varicap tuned MW/LW tuner, with 
electronic MW/LW switching and ferrite rod 
antenna; terminations to .2" edge connector 
kit price £8; built (MC9722) £10.45. 

FM tunerheads 
EF5600 5 varicap cct., AFC, AGC, mos input £10.00 
EC3302 3 varicap cct., AFC, FET input £5.00. 
8319 4 varicap cct., AFC, AGC, dual mosfet £9. 
NT3302 3 mechanically tuned ccts. 366+366pF AM 

gang capacitor. FET FM input stage. £5.00. 

g --Complete tuner systems/accessories 
and miscellaneous items 

7252 Tunerset. 1 uV for 26db S/N; .1% THD, with 
varicap tuning, full scan/lock facility. £24. 

7253 Tunerset with PLL MPX decoder; 1.2uV for 
26dB S/N; .7%THD (inc. decoder).£24.00. 

7500 Teak cabinet and chassis/front panel for our 
various am/fm tuner modules and kits. With 
provision for 3 meters, long slider, 6 preset 
unit, 5 push button switches, LED etc. 
£10.00 (carriage £2.50 extra.) 

7501 The International (see ETI Sept 75) FM tun- 
er. Complete kit & cabinet. £40.00. 

Misc. G3XGP 2m converter kit. (Complete exclu- 
ding case) £7.50/WS150 150mm slider £3 . 

MVAM1 £2.75; MVAM2 £1.05 Full list OA. 

Ambit is the UK's most comprehensive source for wireless components. Delivery for items in stock is by 
return of post. Only first quality types are supplied. An SAE will bring you the current shortform price and 
information list. 40p will bring you the complete data information folder. Please remember to add VAT & PP. 

37 High Street 

ambflibit 
Brentwood 
Essex CM14 4RH 

international tel:216029 tlx:995194 

Terms: UK prices exclude vat. 
UK postage and packing 20p 
per order. Europe 40p/4 oz at 
airmail rate. Min order £1.00. 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better lob, 
higher pay/ "New Opportonitles" shows 
you how to get them through a low -coat 
home study comae. There are no books to 
buy and you man pay-ae-you-learo. 

1 

1 

1 

1 

1 

1 

1 

1 

This helpful guide to emcees ehoald be 
read by every ambitious engineer. 
Send for this helpful 78 page FREE book 
now. No obligation and nobody will call 
on you. It could be the beat thing you 
ever did. CUT OUT THIS COUPON i 

Pocke. r CHOOSE A BRAND NEW FUTURE HERE! Neir Tick or rtiite subject of interest. Post to the address below. 

Bulld-As-You-Learn 
PRACTICAL RADIO 
AND ELECTRONICS 
(with kit) 
Electrical 

Engineering D 
Electrical Installations ironicMxhaulae 

Electronic 
Engineering 

Computer Electronic 
Computer 

Colour TV Spicing 
COO Radio, TV a Elec- 

and wiring tleneral Radio and 
Electrical TV Engineering D Telecommunications U 

Draughtamanshlp Radio Servicing, Radio Amateur.' Exam 
Electrical Maintenance and etc. etc. D 

Mathematics Repais 

To ALDERMASTON COLLEGE Dept. EPW-I I, Reading RG7 4PF 
Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate 
London. ECM SEJ Tel: 111424 2721 

NAME (Close Capitale Please) 

ADDRESS.... 

Omar eubiecte 

Accredited by .A.C.C. 

1 

1 

D1 
D 

Transistor 
Technology 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 
CITY AND GUILDS 

POST CODE 

EPW II 

Aria 

Member of A.B.C.C. 

1 

1 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

PRICES INCLUDE VAT 
KITS Hi -FI Cabinets TEAK Veneer 

P & P 75p 
17" 10" o 71" cut for 8"A 

Tweeter ES -SS 

12" x 8" x 4}" cut for 8" x 5" £3.75 
18" 12"x 74" cut for 10" or 8" 

L Tweeter £5.55 
Complete with Instr. 1. Hardware. 

MICROPHONES P & P 209 
UD 130 Cardlold Dyn. 50-50,000 C/S 

Dual Imp. E7.40 
UD 147 Cardlold Dynamic E8 -S6 

MULTIMETER Model ITI-2 
20,000 O.P.V. 

AC 0-10, 50, 100, 500, 1000 
DC 0-5, 25, 50, 250, 500, 2500 
DC Current 0/50 µA 2-5, 250 
Resistance0/6K Ohms, 6 Meg Ohms 
DB -20 to +22. 
Capacitance 10pF, 01µF, 0-11°F 

LI -75 P & P 20p 

PANEL METERS P & P 15p 
The following range measure 41" o 

34" x 11" deep 
21" diem. hole in 

panel regd. 
ME6 0-50 µA, ME7 
0-100 µA, ME8 0- 
500 µA, ME9 0-1 

mA, ME10 0-5mA, ME11, 0-10 mA, 
ME12 0-50 mA, ME13 0-100 mA, 
MEI4 0-500 mA, ME15 0-1 amp, 
ME16 0-50 volta AC, ME17 0-300 
volte AC, ME18 "S", ME19 "VU" 
FULL SCALE AT EI -25 EACH 

D ICRO 

JACK PLUGS P & P 12p per 12 
Screened Chrome Plastic Body 
25mm 14p 10p 
3-5mm 14p 10p 
Standard Mono Pop 12p 
Standard Stereo 28p 20p 

SPEAKERS Chassis P & P 40p 
(Tweeter 20p) 

ELAC 8" 8 watt HF Cone £2-1111 
ELAC 8" 15 watt Long Throw £4.25 
ELAC 10" 10 watt HF Cone E3 -IS 
ELAC 7" x 4" Cer. Mag. £1 d5 
24" Tweeters EI -25 

CARTRIDGES & STYLI P&P 20p 
Carts. Stylt 

GOLDRING (Inc Styli) (0/13lam) 
G800 £4 -SO £2.40 
0850 E3 -S8 E2.25 
G800E E9-00 EI -9S 

SHURE M44/7 £5.8S E4-75 
M55/E £6.95 ES -SS 
M75/EJII E10-99 £1.25 
M75/ED £12.85 E825 

CASSETTES & TAPES 
C60 C90 C120 

EMI Sound Hog lip 4$p Sip 
Compact Low 

Noise 32p Ilp Sip 
BASF LH SSp 75p Sip 

LH Super 72p lOp E1-110 
P O P 25p per order 10 or more P 4,P 
FREE 

Reel to Reel Recording Tape 
Std. Play Long Play 

5" (600') Sep 749 (900') 
54" (900') lap Sep (1200') 
7" (1200') gyp Et -21p (1800') 
Up to 4 P & P 25p. Thereafter 10p 

Prices correct at time of going lo 
Press. 

vénusound ltd 
63 Whitworth Street Manchester 1 

Telephone 061 -236 3921 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 0-89 EFBO 
DY86/7 68 EF83 
DY802 0-58 2F85 
EABC80 1-16 EF88 
EB91 0 78 
EBC81 0 89 
EBF80 0-68 
EBF83 0-88 
EBF89 0.50 
EC88 081 
EC88 0-86 
EC9O 0.94 
EC97 0-69 
ECC81 0-64 
ECCB^_ 0-68 
20013 0-68 
ECC84 068 
ECC85 0.78 
ECC88 091 
ECC189 0-77 
F.CF80 0-68 
F.CF82 0'90 
ECF86 016 
ECH81 1-29 
ECH83 1-06 
ECH84 1.17 
ECL80 0-78 
ECL82 0-89 
ECL83 042 
ECL86 0-73 

EF89 
EF91 
EF92 
EF95 
2E183 

EHEF19084 

EL34 
EL38 
EL84 
EL86 
EL95 
ELMO 
22181 
EM87 
EY51 
EY86/87 
EY88 
E280 
EZ81 
GY501 
0Z34 
PC88 
PC88 
PC97 

0.53 
1.10 
0.58 
1 80 
1.80 
145 
1.51 
148 
0-69 
009 
0-91 
1-06 
115 
048 
106 
078 
2.81 
1.24 
1.25 
089 
048 
0.81 
0.68 
0.58 
1.80 
091 
1.05 
1.06 
0.63 

PC900 045 
PCC84 0 63 
PCC85 0.90 
PCC88 0-08 
PCC89 0-78 
PCC189 0.91 
PCF80 0-68 
PCF82 1-87 
PCF86 0.78 
PCF200 118 
PCF201 1-18 
PCF801 0-78 
PCF802 0-78 
PCF808 0-08 
PCH200 1-80 
PCL82 048 
PCL83 0-73 
PCL84 0.69 
PCL85 0-72 
PCL86 0-78 
PCL805/850 73 
PD600 2-11 

0e1 
1-06 
0-91 
1.06 
048 
1-29 
0-78 
1-02 

PFL200 
PL30 
PL81 
PL81A 
PL8^_ 
PL83 
PL84 
PL500 

EXPRESS 
POSTAGE 
12, for 1 Valve. 
Each addEtlonal halve 
add 29 in UK 

PL504 1 02 30C15/ 
PLO! 1 30 PCF800 1 22 
PL509 1'77 70C17 1 29 
PL802 1.77 30C. 

PY33 0 78 
PY81/800 0 66 
PY82 0 70 
PY88 048 
PY600A 146 
PY800 0 66 
PY801 068 
026 1 22 
U191 1 17 
U193 046 
UABC80 1 01 
UBC81 080 
UBF89 0 65 
UCC85 0 66 
UCH81 1 30 
UCL82 0 78 
17CL83 0 78 
ÚL84 1 03 
OVOS 0 83 
8/300'2/ 

ECC804 1 20 
8F23/EF812 

1-16 
30C1/PCF80 

068 

PC F805 1-29 
30F5/PF818 

1-35 
30FLI/ 

PCE800 0-98 
30FL2 1-02 
30FL12 1-44 
30FL14 1-20 
30L1/PCC84 

0-68 
30L18/ 

PCC805 1 85 
301.17 1-12 
30P4MR 1-63 
30P1Z/ 

PC801 1-22 
30P19/ 

PC802 1.08 
3OPL1/ 

PCL801 1-85 
D0PL13/ 

PCL800 1-47 
30PL14/ 
PCL88 1 72 
30PL15 1'44 

NEW VALVES 
PY89 
PY88 
PY600 

Individually boxed and PY81/800 
PY801 

guaranteed but of Euro- 8P41 
8P81 

pean or other origin at T41 
014 

greatly reduced prices. 028 
028 

Quotations for any 0191 
liABC80 

valve not listed. Send UAF42 
UBC41 

SAE for lists. UBC81 
UBF80 

AZ1 0 76 
AZ3I 040 

EF99 1-86 
EF80 0-86 

KTW61 1.60 
MU14 1.00 

UBF89 
1.10035 
UCH42 

CBL81 1-40 EF86 0-46 N78 500 UCH81 
CUSS 140 21,86 0-60 OAS 0.46 UCL82 
CY81 0-60 
DAF91 040 
DAF98 040 
DCC90 146 
DF91 0-40 
DF98 0.60 
DK91 0.50 
0292 1-00 
D%96 0-76 
DL92 060 
DL94 048 
DL96 046 
DY88 0-46 
DY87 0-46 
DY802 0-47 
EABC80 08! 
24E42 0-70 
EB91 0-80 
EBC98 1-00 
EBC41 0-76 
EBCeI 0-40 
EBFBO 0.40 
EBF83 040 
1113199 0-81 
2131.81 8-00 
EOC81 0-46 
ECC82 0-88 
ECM 0-88 
ECC84 086 

EF89 0-86 
EF91 040 
EPOS 060 
EF9S 046 
EF98 0-80 
2E183 0-40 
EF184 040 
ELM o -e0 
EL38 8-00 
EL34 070 
EL86 0-60 
EL97 1.60 
EL41 090 
ETAS 1-66 
EL84 0-86 
EL96 0-e0 
ELL80 800 
EM80 066 
EM81 0eo 
22184 0-40 
EMU 1-00 
EM87 1-00 
EY61 0-46 
EY88 046 
EZ40 0-60 
EZ41 0-76 
2280 080 
E281 0-81 

OB2 0.46 
PC88 066 
PC88 085 
PC97 0.66 
PC900 0.66 
PCC84 0.46 
PCC88 0-u 
FCC89 065 
PCC189 005 
PCF80 0-40 
PCF82 042 
PCF88 0.66 
PCF801 040 
PCF802 046 
PCF806 000 
PCF800 090 
PCF808 1.00 
PCL82 046 
PCL88 0-70 
PCL84 0.60 
PCL86 0.60 
PCL86 0.60 
PCL805/85 

060 
PD600 1.60 
PEN46 086 
PL98 069 
PL61 0-u 

UCL88 
0F41 
UF89 
UL41 
UL84 
UY41 
UY86 
VR108/30 
VR160/30 
1115 
186 
1T4 
804 
8V4 
5R40 
6U4G 
6Y30T 
6240 
6/90L2 
OAKS 
OA6I8 
8AQ6 
6A870 
6AT0 
0AU6 
6846 
6BE8 
OBHB 

ECC86 046 GY801 0.90 PL82 0-60 6828 
ECC80 040 0230 0.66 PL83 060 8BQ7A 
ECH36 1.60 OZ32 086 PL84 090 8BR7 
ECHOS 0 86 
ECH81 046 

GZ34 0.76 
0Z37 1.26 

PL600 6 PL604 ó1 
6B87 
OBWB 

ECH83 0-60 1114309 1.50 PL608 090 6BW7 
ECL80 OP60 KT81 2.50 PL609 1-65 0C4 
ECL82 0-42 KT86 &96 PL802 1-25 BCDBG 
ECL83 0-76 KT81 (7C5> PX28 8-50 8CH8 
ECL86 066 1 80 PY33 068 BCW4 
ECLL800 840 KT8I 176 PYeI 0-50 6E23 
EF37A 120 KT88 325 l'Vn., 046 6E25 

0 60 
068 
1-16 

66 
0.51 
8-08 
0.85 
1-06 
076 
1 00 
0-86 
0-76 
040 
0-75 
040 
0-60 
0-69 
0-60 
0-60 
0.60 
040 
0-40 
0-70 
0-76 
060 
0 86 
040 
046 
0.46 
040 
0-46 
0-60 
040 
0-40 
060 
0-86 
1-00 
0-06 
066 
0e6 
000 
046 
1.00 
0-60 
1-90 
060 
0.40 
o -u 
0-46 
0-76 
0.76 
046 
1-80 
1-40 
1-00 
1.00 
040 
1-00 
1-50 
1.00 
090 
1-00 

OF'28 076 
BJ5\1 0 66 
6250 046 
826 0-86 
8270 0-80 
8J7M 0-66 
6260T 0.80 
6K70 0 86 
8K7M 0.46 
62813 046 
BKBM 0-70 
BK26 1-00 
8L80 1-26 
8Q7G 040 
BQ7M 040 
88L70T 066 
88N70T 0-66 
08Q7OT 040 
01760 1-00 
6V60 0-80 
6V60T 0-00 
6X4 0.46 
1131013 046 
8X6GT 046 
7B8 0-80 
7B7 0.80 
7C6 1-80 
7C6 140 
7H7 0-90 
7R7 0-80 
787 146 
7Y4 090 
12AT6 046 
12AT7 046 
12AÚ8 0-60 
12AU7 0-88 
12AX7 048 
121346 0-60 
1213E6 0-00 
80C1 040 
90C16 1.00 
30C17 140 
80018 0-90 
80F6 1-00 
30FL1 1-00 
30FL2 1-00 
30FL14 1.00 
80L16 0-95 
30L17 0-95 
90P4MR 1-80 
30P12 1-00 
301'19 0 06 
30PL1 0/6 
30PL13 1-10 
30PL14 1-10 
38W4 060 
33Z4GT 0 70 
60CD6G 1 20 
807 1-00 
813ITT 14-00 
8191:S8R 6 00 
866A 1-20 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
All transistors, I.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
129 Per order in UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 

44119 
AAZ13 

007 BD124 0 65 
0.12 111)131 042 Quantity discounts on 

AAZ16 
AC107 

0-10 BD132 050 
061 BF116 0 20 application. Send SAE 

AC126 
ACI27 

026 BF187 0 26 
026 11 F 173 028 for full lists. 

AC128 016 13E179 088 
AC176 
AC187 
AC188 
ACY2I 
ACY89 
AD140 
AD149 
AD161 
AD162 
AF116 
AF116 
A F117 
AFI86 
AF239 

0-26 
0º1 
0 80 
0 35 
076 
0 60 
0.60 
0 44 

0,44 
OIEb 
026 
044 
0 48 
044 

13E180 086 
8E181 0.85 
8E194 010 
13E196 0 18 
8E197 0.16 
BF200 0.82 
131,861 0.86 
BREW 0.26 
BFW10 0.81 
BFX29 0.28 
BFX88 0º4 
BFY60 0.20 
BFY61 080 
BFY62 010 
BR100 040 

0491 0.07 0 A20 0 08 
0420'2 006 
OCIO 1 00 
OC20 200 
OC28 125 
0C2b 0.40 
OC23 086 
0086 056 
00313 060 
0C43 040 
0C44 0.20 
0C46 020 
0071 018 
007.2 048 

ZTXS00 013 
ZTX501 016 
ZTX 503 0-16 
21X531 0-25 
7,TX650 018 
1E914 0-06 
IN4001 000 
1E4009 0-07 
1574003 0-08 
1N4004 0-08 
1E4002 0-10 
I N4006 011 
IN4007 0-18 
1E4009 0-06 
1244148 006 

2N'2904 0-º0 
2N2904 4 0.16 
2512905 041 
2N2908A 0.26 
2N2906 0.20 
2512926 0.15 
2E3053 548 
2708066 046 
2E5625 0.91 
2E3614 0.65 
2E3615 066 
2E3703 011 
2E3703 0.11 
2E3704 0.14 
2113705 0.16 

A8Y27 
AeY28 
BA109 

0.83 
0 26 
0.26 

BY100 0.27 
BY126 0-14 
BY127 016 

0076 0 80 
OC77 056 
0081 0-º9 

18921 007 
182099 0 20 
192051A 0º0 

2N3701 011 
2E3707 018 
2E9708 007 

BAI16 
BC107 

0.10 
0.14 

BZX61 eerie. 
0-20 

00811) 048 
0081Z 0-45 

I82IOOA 010 
188010 016 

2N8709 0.10 
2N8710 0.11 

BC108 
BC109 

0.18 
0.12 

BZY88 eerie. 
040 

0088 087 
00140 1.14 

2N096 016 
214687 P10 

2E3711 0.11 
2N8019 0.88 

BC113 0.16 CR81-O5 0u 0C170 0.80 2E706 0-10 .1/43020 6u 
130117 021 Ca81-40 0.60 00171 080 2147064 0-12 2/43823 060 
BC143 0-8o CR83-06 040 00200 0.75 2E1131 0-86 2173903 0.16 
BC147 0.10 CH83-40 0-66 OC201 1 60 2611182 0-24 2N3004 000 
BC148 
BC1090 
BC182 

0.08 
016 
0.12 

MJE340 0-47 
MJE370 068 
112E520 0e6 

00202 1.50 
00203 075 
OCP71 1 20 

2E1302 0-18 
2/41803 0-18 
221304 8/1 

2613906 0.16 
2143006 046 
2N4068 0.16 

BC182L 0.19 11222955 1-27 ORP12 060 2N1305 6u 2E4059 010 
BC184L 018 MJE8066 0.76 ORP00 065 2E1806 O -W 2E4060 018 
BC338 0 16 MPF102 040 2E1507 018 2 N4061 0.10 
BOTOS 
BCY33 

085 0u MPF103 064 
MPF104 su 110226D 140 

TIL206 0-20 
2E1808 046 
2511809 080 

2N4003 0.14 
2344289 640 

BOY34 0.46 MPF106 086 21X107 0.18 2741613 6-11 3E185 1.75 
BOY70 018 NE T404 1-00 21X100 0.10 221814 0.45 DN141 641 
BCY71 0.82 045 072 2TX800 0.18 222147 0-78 40360 640 
BCY72 0-16 0410 040 21X301 0.14 222160 0-78 40361 046 
BCZ11 0e6 0A79 0-10 211302 0-18 2N8869A 040 40382 046 
BD181 140 0481 0-18 ZTXiOI 0-84 2142646 660 40439 0 06 

8E7400 016 8E7428 040 8E7486 047 8E74145 1.26 8E74192 2-00 
8577401 010 8E7430 0.10 8E7490 0.66 8E74150 1.76 8E74193 5-00 
8247402 0-16 8147433 0-87 8N7491AN 8E74151 1.00 8E74194 1.80 
8E7403 046 8577437 047 140 8E74154 2.00 8N74196 110 
8E7404 086 8E7438 0-87 8E7492 0-70 02474166 1.00 8E74196 1-20 
8047406 0.22 8/47440 0.88 8E7493 0-70 8E74186 1.00 13N74197 1.80 
9E7406 0.42 BN7441AN 8E7494 0 80 8/474157 0.96 8E74198 8-77 
8147407 0.42 0-92 8577495 0.80 9E74170 848 8E74199 148 
8E7408 0.28 8247442 079 9N7496 0-96 8274174 1.57 
8E7409 0.28 8E7450 OP16 8E7497 8-87 8E74176 1.10 
8E7410 0.18 8E7421 0-16 13N74100 1.89 85174176 126 
8E7411 0.26 8E7458 0.14 8E74107 046 81474190 5.00 
8E7412 0.80 8E7454 0-16 82474110 0-68 8E74191 2.00 
8E7413 0.86 8247480 046 85174118 0-90 
8E7416 
8E7417 

0.86 
040 

8E7470 0-86 
8E7473 0-41 

8E74119 1.68 
8E74121 0 60 DIL 14 pin ISp 

0E7420 0.16 8E7474 0-42 85174122 0-70 
8577422 
8147423 

0.26 
0.87 

8E7480 060 
8E7483 1.10 

8E74123 1-00 
8E74141 0.90 SOCKETS 16 pin lip 

VAT 
To be added 
to all orders 

VALVES & 
TRANSISTORS 

25% 
INTEGRATED 
CIRCUITS 8% 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

DG 7-5, VCR 139A 

All at£8.00 each, +p8 p25p. 
Add 8% VAT 

SPECIAL OFFER 

TERMS OF BUSINESS: C.W.O. A/c's available to approved 
companies on application. Telephone and telex orders ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m.-5 p.m. Mon. -Sat. 
Closed Sat. 1-3 p.m. Prices correct when going to press. 

RST VALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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2.04 
VALVES 
Type Price (p) 
DY87 30.0 
DY802 30.0 
ECC82 28 0 
EF80 29 5 
EF183 34.5 
EF184 34.5 
EH90 35 5 
PC900 24 5 
PCC89 400 
PCC189 41 0 
PCF80 31 5 
PCF86 39 0 
PCF801 42 0 
PCF802 400 
PCL82 39 0 
PCL84 39 0 
PCL85 44 5 
PCL86 41 0 
PFL200 59 5 
PL36 55.5 
P184 25 0 
PL504 64 5 
P1508 67 0 
PL519 Cl 20 
PY88 35 5 
PY800 33 0 
PY500A 85.0 
SEMI 
CONDUCTORS 

Price 
Type Each (p) 
AC127 
AC128 
AC141K 
AC142K 
AC151 
AC154 
AC155 
AC156 
AC176 
AC187 
AC187K 
AC188 
AC188K 
AD142 
AD149 
AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF139 
AF178 
AF180 
AF181 
AF239 
AF240 
BC107 
8C108 
BC109 
BC109C 
8C113 
BC1164 
BC117 

17 
13 
25 
25 
20 
18 
18 
20 
22 
19 
24 
17 
26 
45 
40 
38 
38 
24 
21 
22 
19 
50 
35 
45 
45 
45 
40 
60 
11 
10 
14 
14 
13 
19 
14 

AT THESE PRICES 

AND BUY QUALITY 

Price 
Type Each (p) 
BC1258 15 
BC132 25 
BC135 15 

BC138 
BC142 
BC143 
BC147 
BC147A 
BC148 
BC149 
BC153 
BC154 
BC157 
BC158 
8C159 
BC173 
BC178B 
BC182L 
BC183L 
BC187 
BC2141 
BC328 
BC337 
BD124 
80131 
80132 
BD160 
BD 235 
BD237 
BDX32 
BF115 
8E160 
8E167 
BF173 
8E178 
8E179 
8E180 
6E181 
8E184 
8E185 
8E194 
13E195 
8E196 
8E197 
13E198 
8E200 
8E218 
13E224 
6E258 
8E336 
BF337 
8E355 
BFX86 
BFY50 
BFY52 
6SY52 
BT106 
BU105/02 
BUMS 
BU208 
E1222 
MJE340 
OC71 
OC72 

26 
23 
25 
11 
11 
10 
10 
15 
15 
14 
10 
11 
18 
20 
12 
12 
25 
15 
28 
19 
75 
45 
39 

C1 39 
49 
52 

12 40 
20 
15 
20 
20 
35 
40 
31 
32 
25 
25 

9 
8 

10 
12 
23 
25 
30 
23 
34 
28 
35 
54 
28 
19 
20 
'S 

Cl 20 
C1 95 
f2 10 
(2 95 

30 
45 
15 
16 

Price 
Type Each (p) 
R2008B f2 00 
520105 E2 00 
RCA16334 80 
RCA16335 80 
TIP31A 57 
TIP32A 67 
TIP41A 67 
TIP42A 80 
2N3055 55 
DIODES 
BA115 7 

BA145 14 
BA148 19 
BA154/201 11 
BY126 11 
BY127 12 

BY199 27 
BY206 21 
BY238 25 
0A90 6 
04202 7 5 
IN60/0A91 5 
IN914 6 
IN4002 

E2 35 
C1 50 
(1 50 
(1.50 
C1 45 
f235 
(1 45 
(1 45 

58 
87 
49 

(2 95 
E1 00 
C1 00 
(1 40 
(2 35 
(1 75 

TBA540Q E1 75 
TBA550Q f2 90 
TBA560CQ (2 40 
TBA800 E1 50 
TBA9200 f2 90 
T8A990Q C2.90 
TCA2700 E2 93 

EHT MULTIPLIERS 
MONOCHROME 
(BRC) Price Each 
2HD 950MK1 960 

Et 70 
2TQ 950MK2 1400 

(1 85 
2D4K 1500 
(17" & 19") £1.85 
214K 1500 
(23" & 24") 12.00 

INTEGRATED 
CIRCUITS 

Price 
Type Each IPI 
ETTR6016 (200 
MC1351P 
SN76003N 
SN76013N 
SN76013ND 
SN76023N 
SN76023ND 
SN76033N 
SN76227N 
SN76532N 
SN76660N 
SN76666N 
TAA550 
TAA700 
TBA120AS 
TBA120SQ 
TBA480Q 
TBA520Q 
TBA530Q 

PRICE 
QUALITY 
SERVICE 

C6MBINED 
PRECISION 

COMPONENTS 
(PRESTON)LTD 

Department P. 
194-200North Rd. 

Preston PR1 11/P 
Tel; 55034 

Telex 677122 

EHT MULTIPLIERS COLOUR 
Type 
11TAQ ITT CVC 1. 2 & 3 
ITN GEC Soholl 
11TAZ GEC 2110 
11TAM Philips 08 
11TBD Philips 550 
3TCW Pye 691/693 
1TH Decca 30 Series 
11TAQ Decca Bradford 
3TCU Thorn 3000/3500 
11HAA Thorn 8000 
11HAB Thorn 8500 

Price 
Each 
C4 50 
14 50 
(4 85 
(4 50 
E4 50 
E3 50 
E4 50 
E4 50 
E5 00 
(1 90 
E4 25 

NewTOSHIBA TUBES 
with 12 mdn Ohs in service guarantee 

19" A49 -191X equivalents 
449.192 and A49.120X (48 95 

20" 510DJB22 equivalent 
A51.110X E50 75 

22" A56/120X £54.25 

PRICES SUBJECT TO 25% V.A.T. 
All goods sublect to settlement 
discount of 5°r° 7 days and 2% 
monthly 
No postage charges or minimum 
order values 
Write or phone for full details now. 

,,,from Henry's Radio, The Sole UK Distributors. 

Here's your opportunity to build the superb Texan amplifier and tuner! Designed 
especially for Henry's by Richard Mann of Texas Instruments, the Texan amplifier 
was featured in Practical Wireless. Through bulk buying, Henry's are able to offer 
bath these kits of quality corn at low coat. Naturally, as sole appointed UK 
distributes, Henry's offer a full after sales service - so H your kits don't moult in 
properly functioning units, we'll help you sort them out! 

TEXAN AMPLIFIER 
Incorporating fully inlegreted stereo preame end power amp, with 61C'. 10 transistors. 

6 recti Bers and senor diodes. Pius stabilised, protected circuitry, glass fib pcb; Gardeners 
low-neld low -line mains transformer; and 
all facilities and controls, Slim design, 
chassisonalc 

appearance 
overall. - 

Pe feesan el antl --`_ 
Performance 200wsthan 
channel RMS, less mN 
o.t X mstomon at 1 MN. 

KIT PRICE 
£29.50 -.VAT 
+41.00o o 
Built& tested £39.50 Inc VAT 
+L1.00p&p. 

TEXAN TUNER 
Featuring .aricae tuning and phase 
lock loop decoder in a professionally 
designed circuit, this tuner has e 
glass fibre pcb; built-in AFC; 9 
transistors, l lC,ediodes; and etea'. 
cabinet. Aerial sensitivity 2.5 u0; 
stereo separation 40 dB; frequency 
response on stereo 20 -15,000 H r 
3 dB (upper limit set by iranamHler), 

Cirmono20- 22.000Hr ± 3 d8. no 
t can be altered to cover 

omateur and aircraft bands. Mains 
perated. 

KIT PRICE £25.95 

ELECTRONIC FOOTBALL & TENNIS 

VIDEO SPORT 
ON YOUR OWN TV 
Play three esc,l:ng eiectron,c call 
games FOOTBALL S TENNIS 

HOLE IN THE WALL on your own 
TV! Just plug Video Sport into the 

I socket of your TV and away you 
go. Completely set log you, your 

hildren d yo ur TV. M ns operated 

HENRY'S PRICE ONLY 
IDEAL 
D CT 

AIRE4D 
£29,50 lit VAT+50o&p. 

NENRN%5 404/6 EDGWARE ROAD 
LONDON W.2 01-402 8381 

LOWER SALES FLOOR 
1 TOT T ,A CtURT ROAD LONDON W.1 01-6386682 

NEW MIDLANDS STORE 

94/96 UPPER PARLIAMENT STREET, NOTTINGHAM 0602-40403 

All mail to Henry's Radio, 303 fdgwata Road, London W-2 

Benefit from our 30 years' experience 
in retail electronics! 
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¶A\flLYf' FOR CHOICE 
SEW 
PANEL 

METERS 
STOCKED AT 

481 Oaford Street 311 Edgware Road 
42 Tottenham Court Rd. 3 Lisle Streit 

branches or by mail order. 

USED EXTENSIVELY BY 
INDUSTRY, GOVERNMENT 

DEPARTMENTS, EDUCATIONAL 
AUTHORITIES ETC. 

Over 200 ranges in stockedl- other ranges to 
order. Quantity discounts available. Sand 

for fully illustrated brochure. 

CLEAR PLASTIC MODEL SD830 
Sae: 110 x 83mm 

SOuA £476 
100uA £4 66 
200uA E4 60 
500uA C4 55 
50.0.50uA £4.66 
100-0.1000A. £460 
1mA £4.60 
5mA £4 50 
10mA £4 60 
60mA £4 60 
100mA . £4.60 
600mA £4 60 
1ADC £4.50 
6A DC . £4.50 
10A DC £450 
SV DC £4 50 

OV DC 
20V DC 
60V DC 
00V DC 
6V DC 

300V AC 
VU Meter 

£4 60 
co SO 
£4 SO 
£4 S0 
£4 60 
£4 60 
£6 80 

CLEAR PLASTIC MODEL SD640 
Sise: 85 x 04mm 
60uA 
100uA 
200uA 
500uA 
60.0-60uA 
100-0-100uA 
1mA 
6mA. 
10mA 
50mA 
100mA 
600mA 
lA DC 
60 DC 
10A DC 
6V OC 

£4.20 
£4.16 
£4.10 
£4.06 
(4.16 
£4.10 
£4 06 
£4.06 
£4.05 
£406 
£4 06 
£4 06 
£4 06 
(4 05 
£4 05 
£4.05 

r,:.....:. 
A 

10V OC 
20V DC 
26V DC 
50V DC 
300V DC 
15V AC 
300VAC 
VU Meter 

£406 
£406 
£405 f 06 
EA 06 
E4.16 
£4 15 
C496 

CLEAR PLASTIC MODEL MR 45P 
Sise: 50 r 50mm 
60uA £3.65 
100uA £3.50 
200uA £345 
500uÁ £3 30 
50.0.50uA £350 
100.0.1OOuA £345 
600.0.600uA £325 
1mA £326 
5rA (3 25 
10010 £3.25 
50mA £3 25 
100mA £3.25 
600mA , 63.26 
SADC £3.25 
6A DC £3.25 
10V DC £3.26 
20V DC £3.26 
60V DC £3.25 
300V DC £3.25 

15V AC 
00V AC 

6 Meter 1mA 
V U Meter 
1AAC - 

SA AC 
10A AC 
20A AC 
300 AC 

£3 40 
£3 40 
£3.76 
E4.30 
£325 
(3.25 
£3.25 
£326 
£3.26 

CLEAR PLASTIC MODEL MR 52P 
Sir: 80x 60mm 

60uA .. £4.10 
100uA .. .. [3 86 
500uA £3.70 
60.0-600A £3.55 
100.0-100uA £3 70 
1mA £3.66 
SmA £3 66 
10mA 3 65 
60mA .. -3 65 
100mA . £3.65 
600mA £3 66 
IA DC £386 
6A DC .. £366 
10V DC . £3.85 
20VDC £385 
60VDC £365 
300VDC £365 
16VAC £3.75 
300V AC £3.75 

6 Meter 1mA 
VU Meter 
1AAC 
SA AC 
IVA AC 
20A AC 
30A AC 

£4.2 
£48 
£38 
136 
£36 
£36 
C36 

NI0K1 730X 
30,000opv.Over- 
load protection. 
6/30/80/300/800/ 
1200V DC.12/80/ 
120/800/1200V AC 
50/ pA/ 
30mA/300mA. 
2K/2000! 
2 Meg Ohm. 
-10 toi 63dB. 
OUR PRICE £8.10 
P/ P & Inn 309 

CLEAR PLASTIC MODEL SW100 
Sae: 100 x 80min 
60uÁ.. . £1.06 
100uA .. £4.96 
600u0 £4 75 
50-0-60uA £4.95 
100-0-100uA. £4.90 
1 rnA £476 
IA DC £476 
6A DC .. (4.75 
20V DC £4.75 
50V DC . £4.76 
300V DC .. . £4.75 

150V AC . 14.90 
300VAC £490 
VU Meter £6.25 

MODEL ED107 EDUCATIONAL METER 
Sae: 100x 90 s 1500101 ineludine terminal. 

A range of high quality 
moving coil inntntm.nts 
ideal for ho experi- 
ma to and the bench 
applications. 3" mirror 
actl.. Tha meter move- 
ment is Gaily accaaible 
to demonstrate intermit 
working. 
50uA £9 35 
100uA £B 70 
SO-O-S0uA CB 70 
1mA 
1-0-1mA 
1A DC 
SA DC 
6V Dc 
10V DC 
16V DC 

£8 40 
£8.40 
£11 40 
£8.40 
£8 40 
CB40 
CB40 

20V DC [8.40 
60V DC [8.10 
300V DC £8.40 
600mA SA DC £960 
5V -50V DC £960 
6V 16V DC £950 
lA 150 DC £950 

CLEAR PLASTIC MODEL MR 38P 
Sisa: 42 x 42mm 

6000 £3 40 
1,100* .. £3.40 
200uA .. . £3.30 
500uA £3.10 
60.0.S0uA .. £3.40 
100.0-100uA.. £3.30 
600-0-S00uA. £3.05 
1mA ...£3.06 
1-0-1mA.. £3.06 
2mA . £3.06 
SmA . £3.05 
10mA £3.05 
2OrnA £3.06 
60mA £3.06 
100mA £3.05 
160010 £3.05 
200mA £3.06 
300mA (3.05 
50 rnA £306 
76pmA £3.06 
IA DC £3.05 
2A DC - £3.06 
5A DC £30S 
10A DC £3.06 
31/ DC £3.06 

10V DC 
16V DC 
20V DC 
60V DC 
103V DC 
150V DC 
300V DC 
600V DC 
750V DC 
15V AC 
50V AC 
150V AC 
300V AC 
600V AC 
6 Meter 1 mA 
VU Meter 

£3.0 
£30 
C30 
£30 
£3.0 
(3 1 

£31 
£3.1 
£3 1 

(3.1 
[31 
[3.1 
£316 
E33 
£3S0 
£4 10 

BAKELITE MODEL MR 65 Sisa: so. 80nm 
26u11.. £5.80 
60.1A £440 
100uÁ £4.35 
500uA £4 05 
50-0-60uA £436 
100.0-100uA £4.30 
500-0.5000A 

1-0 1mA 
6mA .. 
10mA 
SOmA 
100mA 
500mA 
IADC 
2A DC 
5A DC 
10A DC 
150 DC 
300 DC 
60A DC 
6V DC 
10V DC 
16V DC .. £3.95 
20VDC .. .. £395 
50VDC . £396 
150VDC. £396 

£3 95 
£3 95 
E3 96 
£3 96 
£3 95 
1395 
£3 95 
E3 96 
£3 95 
£3 95 
£3 95 
£3 96 
E3 96 
£3 95 
£4 20 
£3 95 
£3 95 

300V DC 
30V AC .. 
60V AC 
150V AC 
300V AC 
600V AC . 

VU Mater 
IA AC 
6A AC 
100 AC 
20A AC 
30A AC 
50A AC 
500mA AC 
60mV DC 
100mV DC 

£3.95 
£396 
£3.95 
£3.96 
£39S 
£3.95 
£5 20 
(3.95 
£396 
£395 
(395 
£396 
£3.95 
C395 
£416 
(4 16 

U4323 MULTIMETER 
20,000opv. Simple -- 
unit with audio/IF 
oscillator. So are 
for general receiver 
tuning. Raney 
0.5/2.5/10/50/250/ 
500/10001/ Dc. 
0,5/5 50. 00mA DC. Reei.t.nee: 
x 10. x 100, x 1.000. x 10.000 (80n, 
50013, 60n, 60512 centre wslel 
Battery operated. Sire: 160 0 º7 a 
4Onsm. Suppliedln carrying pee Corn - rote wilt two lands. 
OUR PRICE'f8.60,p/p sins sop 

CLEAR PLASTIC MODEL SD460 
Sae: 59 x 46mm 

60uA. C3.85 
100uA . £380 
200uA . £3 76 
600uA £3.70 
50.0.S0uA £3.80 
100-0,100uA £3.75 
1mA 1365 
SmA .. 13.65 5V DC 
10mA £365 10VDC 
SOmA £3 65 20V DC 
100mA . £3.65 50V DC 
500mA C3.66 300V DC 
IA DC £3.65 16VAC 
50 DC £3.6S 300VAC 
10A DC £3.65 VU Meter 

£3 65 
E3 65 
£365 
£365 
£3 66 
£380 
£3.80 
£465 

CLEAR PLASTIC MODEL MR 85P 
Ss..: 120 x 1105011 

50..0 £6.00 
10(06A £5.95 
200uA £5 90 
500uA C5.80 
50-0-6OuA £6.95 
100-0.100uA CS 9C 
600-0.500uA.. L6.65 
imA .. £6.75 
1.0-1mA 06.76 SOVDC . .. £6.76 
6mA .. C5 76 160V DC .. £6.75 
lOmA .. £575 300V DC .- £5.75 
60mA £5 75 16V AC £5.85 
100mA . £5 76 300VAC C5.85 
500mA £6.76 6 Meter 1inA £8 65 
1ADC 5575 VU Meter .. £7.10 
SA DC £575 1AAC . £676 
15A DC 5576 SA AC C6.76 
30013C 56 95 10A AC £5.76 
10VDC .. £5.75 20AAC £6.75 
20VDC .. . £15 75 30AAC (575° 

CLEAR PLASTIC MODEL MR 65P 
Si.:ú B6 m x 78mC1.36 
100uÁ £4 26 

500uA £415 
60-0.50u4 £4.25 
1000-100uA. E4.20 
500.0. 500uA £4.10 
1mA £410 
1-0-1mA (410 
5mA £4.10 300V 
10mA £4.10 16V DC 
SOmA £4.10 60V AC 
100mA £410 15pV AC 
500mA £0 10 300V AC 
IA DC £410 500VAC 
SA DC E4.10 6 Meter imA 
10A DC £110 VU Meter 
15ADC £410 1AAC 
20ADC C^20 5A AC 
30A DC £4 25 10A AC 
50A DC C410 20AAC 
5V DC £410 30AAC 
10VDC £410 50AAC 
16V DC £410 50mAAC 
20V DC -1110 100mA AC 
60V DC £4 10 200mA AC 
150V DC £4 10 60pmA AC 

£110 
£4.20 
C4.20 
C4 20 
£420 
C4 30 
£405 
£5 20 
£410 
£410 
£410 
£410 
£410 
£4.10 
£410 
C4 10 
C410 
£1.10 

MODEL C7208FM 
30.000 opv DC. 
16.000 opv AC. 
6'3/16/80/300/600/ 
12'10 V. DC. 6/30/ 
1205800;1200 V. AC., 
DC Resistance x 1, 
x10. 0100, x1000 
(605) centre acale) 
DC Current 30uA/ 

3 /30/800mA. - 20 to +83d8. 
OUR PRICEE9.65 P/Pa ins 309 

BATTERY/LEVEL PANEL 
INDICATOR t12mm d( Dial cut-out 
18x12mm 
apprnx. 
OUR 
PRICE 
95P P/p 

Hi Ins 16p)Discounta for quantity. 
U4324 MULTIMETER 
High seneitivily, 

111.1/Teri 
0 Ra 

0.d/1.2/ 12/30 
8DC. 200V 
DC. 3/6/15/60/150/ 
300/600/900V AC. 
Current: 0.06/0.6/ 
8/60/80001Á/3A DC. 
O.3/3/30/300Á/ 
3A AC. Resister.: 
25/500 ohms/0.5/6150/500M ohms/5 Mohr. Decibels: -10 to a12dB Sire 
187 x 98 e 63mm. Supspare comp - 
bite with two lied, span droh and 
instructions. 
OUR PRICE f10.60P/p a Ina 60e 

EDGWISE MODEL. PE70 
Sir: 80 x 34mm 
60uA C155 
100uA £4.60 
200uA £4 45 
500uA £4.30 
50.0-509A £4.60 
1000.100uA £446 
1mA £4.25 
10V DC £4.25 
300V DC £4 35 
VU Meter CS Se 

240' Wide Angle 

1mA METERS 
tMW1-880x80mr 

£7.45 P a p1os.15p 

REDUCED TO CLEAR 
YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent lity at low coat. Input: 
230V 50/604.. Output 0_260V. 
MODEL 5250 BENCH MOUNTING 

P & Ins 
lA (7.30--El.50 
BA £19.45-El.50 
l0A (23.76 -El 50 
12A £25.90- El .60 
20A £80.46. £1.50 
25A £64.75 £1.50 

U4315 MULTIMETER 
Sturdy 43-range 
multim 
current and 
voltage in DC 
AC circuita with 
freq. 45-2064. 
and DC resis- 
tanes, o. puoi - 

.l. ate. 
Ranges: 
DC 60 
pA/100pA/ 
0.6pA/1/5/26/ 
100/500/2600; DC 76m V/1 V /2.6/5/ 
10/26/100/250/500/1000; AC 0.5 
mA/1/5/25/1 ocvsooasoo; AC 1V/ 
2.6/5/10/25/100/260/500/1000; DC 
3005), DC 5k 5)/60/600/6000;-16dh 
+2d B. Complete with steel 
carrying case and leads. manual. 
OUR PRICE f10.B0p/p a In.. Cop 

*Items with asterisk are Moving Iron 
type, all others are Moving Coil 

ALL PRICES 
INCLUDE VAT 

BARCLAYCARD 
& ACCESS Phone 
your order to 
01-200 1321 or 
call into any branch 

Is +.Mn 

BAKELITE MODEL S80 Enlarged Window 
Sae: 80 a 80mm 

60uA E4 95 
100uA £4.90 
60000 E4 60 
50.0-60uA (4.90 
1000.10OuA .. f4 e5 
1mA . (460 
IA DC 1460 
6A DC £4.60 
20VDC E460 
50V DC £460 
300V DC £4 60 
300V AC £4 :5 
VU Mater 1595 

POSTAIE/ PACKING b INSURANCE 15p 

TMK 200 MULTIMETER KIT 
Build yourself a 

quality 20000 opv. 
multimater and 
save money 
Complete kit with 
mater scale. 
movement and 
rotary range 
selector ready 
mounted in 
cabinet. All parts. 
betterie.. test prods and 
instructions. Rangea: 0/0.8/6/30/ 
120/600/1200V D.0 0/6/30120 
600'1200V A C. Current :0/0 ere/ 
60/600mA. Resistance: 0/10/ 
100K/1 /10 Meg ohms. Decibels'. 
-20 to +63db. Sire: 9001500 
3ó01m 

OUR PRICE £9.65 P/ P & Ins 30p 

MODEL T-2 MULTITESTER 
RANGES: 
DC Voltage: 
5-25-60-250 
600-IK-2.6K 
(20,000 Ohms 
per Volt) 
AC Voltage: 
10-60-100-600- 
1000 Volta 
(10.0000hms 
per Volt) 
DC Current: 

0-500A, 0-2.5MA, 
0-250MA 
Resistance : 0-6K, 0.8mg (300 ohm 
and 30K at center scale) 
Cepacitance:lOppF to .001pF to 
0010F. to .10F Decibel.: -20 to 

22 DB, includes leads. batteries. 
and soft carrying case! 
OUR PRICE £9.95 
P/P a Ins. 60p 
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U4312 MULTIMETER 
extremely study 
k.wment for 
»nerd eoiepelllo l 

v. use. 667 
0/0.3/1.5/7.6/30/ 
60/150/300/600/ 
900V DC a 76eV. 

660/ 
L160 

90ÓV AC. O/300t0A/ 
1.5/8/76/1e0/60/ 
900mA/1/1.5ÁA 
DC. 0/1.5Á/15/ 
ew150180p.A/ 
1.5ÁA AC. tV200/3.1301i ohm. DC 
» cureey 1%. AC 1.5%. Knife edge 
pointer, mirror sal. Complete with 

'tarrdislr tee 
aiming .m, leads end 

íotlo 
OUR PRICE f 11.800/P a Ins Sop 

MK 
ranges. mirror 

TWSOK 
46 
cede. ßB05/ DEC 

DC h s:'0.126/ 
026/1.26/2.5/5/10/ 
26/50/125/250/ 
500/1000. AC Volts 

125/290/500/ 
1000. DC moment 

60/250/500mA/6/ 
10A. Reeleteee»: 
10k/1004/1 him/ 
10 MA.e oho» 20 to 481.6dß. 
OUR PRICEE13.50p/p s Ins cop. 

KAMODEN 380 MULTIMETER 
H eppitivrtrtyy 

100kohmN 
AC lOkohmN 
5" minor wale, 
oveAoW Protst- 
d. Rr!pn/25 0.0/5/ 
2.6/10/60 
16000VDC0V 0/ 

AC. Current: 
0.O1mA/06/6/50l ; a 
900mA/10A. 
RaaMeRe: 0.1/ 
1/10/100 ohms/ 
1/10/10t.k ohm/ 
1e//00M ohms. 
Dstbdt-20» 
H2dB. eettery ppereted. Si.., 180 x 
760 Berm, Supplied complete with, 
test leads etc. 

OUR PRICE £18.90 p; p a Inr60p 

U4313 MULTIMETER 
High sen.itivity 
120.000 opt on 
DC end 2,000 
opv on AC) and 
e ccurecy of 1.6% 
on DC end 2.5% 
on AC. Ringo.: 
D C and 
AC 
current: 
0.6 mA/ 
3/16/60/ 
300/1.óA; 
DC end AC 
Voltage: 
1.6V/3/7.5/ 
16/30/ß0/160/300/900: DC red. - 
lance l kehm/10/100/1.000. -10 to 
+12á11. etc. Complete with steel 
carrying case end lee/.. manual. 
OUR PRICE £14.90 

P/P & In.. OOP 

Model HT10084 MULTIMETER 
Ovenod protectd, 
Mock proof circuit. 
9.5uA Meter with c. Setivity 1ÓÓ4mile.d 

. Polarity cha 
switch. Rang» 0.5/2.5/ 
1450/250/500/1,000 
Voltz DC. 2.5/10/50/ 
260/1000 Volts AC. 
DC residence' 0-20/ 
2000/2/20 Mee. ohm. 
DC current:- 10/250uA/2.5/25/250 
mA/10A. AC current: -0-10A. -20 
to re2dB. Opereta front 2 1.5V 
betted... Sise: 180 x 134. 79mm. 

OUR PRICEf21.60pip à up. cop 

KAMODEN HM720B FET VOM 
IInnfnit 

iims.d 
p er)» 10 

6/1/2 0/-2.6/1/ 
1000V DC. 0/2.5/10 
50/250/1000V AC. 
0/26u4./2.6/25/260 
mA DC. 
0/5k/50k/600k/5 M 
600 Megohm. 

OUR PRICE. 
£24.30 P/P a Ine 60p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,0000p.. Mirror 
cale. Overload 

otection. 0/0.12/ 
0.6/3/12/30/120/ 
600V DC. 0/6/30/ 
120/600V AC. 
0/12/800uA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to 450.16. 
0.01-0.2 MFD 
T ietor teeter meawrw Alpha, Beta 
end ICO. Compete with inetructiom, 
batteries enol leed. 
OUR PRI EE22.65pip8.1.60p 
CI5 PULSE OSCILLOSCOPE 
For died» of puled 
and periodic were - 
forms in electronic 
eimutts. VERT. AMP. 
Bndwidtm: 10MH:. 
Seewitivity et 100kHe 
VRMS/mm: 0.1-26; 
HOR. AMP. Bad - 
width: 500kHz. 
Sensitivity ey t00WW: 
VRMS/mm: 0.3-25 
Prep triggered worm 
1-3000ueeo. Free funning 22-200 
kHz In nine ring«. Celibn.Id ps. 
220 x 36 430mhn. 116-230V/ AC. 
OUR PRICEf47.50 E1.60 

370WTR MULTIMETER 
Fooluree AC current 
ranges. 20,000opv. 
0/0.6/2.6/10/50/ 
250/500/1000V DC. 
0/2.5/10/60/260/ 
500/1000V AC. 
0/60uA/1/10/100 

Á/1/10A DC. 
0/100mA/1/10A 
AC. 
5 Mew Mp.5000/ 
Decibels: -20 to,+62dB. 
OUR PRICE £21.50P, P d ln. pop 

MODEL TE20 RF SIGNAL 
GENERATOR 
Six bands. 120kHe- 
260MHa. Duel output 
RF terminals. Separete 
varMble audio output. 
Accureey t 2%. Audio 
output to 8V. Power requi emenb: 
106-125V, 220-240V AC. Size:193 

265 x 150mm. Campe» with test 
teed, etc. 
OUR PRICE £20.45Pip a in. Bop 

U4317 MULTIMETER 
Hi 

for 
gh 

Knife eand dge paneerwlt. 
BBmm. mirror 
Overload orotectlon. 

ppssrttceaee. 10dnV/ 
0.6R3/10/26/50/100/260v800/1000 
V DC. 0.5/2.15/10/25/50/100/250/ 
960/1000V AC. Current: 60u1Á3/ 
1/6/10/60/250mA/1/6A DC. 0,26/ 
e.15/1 /6/1 016 0/26dnA/1 /5A AC. Roe. 
»mee: 0.5/10/100/200 ohme/1/3/ 
30/9004 ohm. DeeWela: -6 to+tOdB 
BMW./ operated. Size: 210 x 116 
MpknrodM 

leak. 
Intern/Mg emeeom- 

OUR PRICE £18.35 P/P a In 60p 

UBAMM1 Clem. VOLTR 

r r- 9. 

For moaning AC volt- 
age and current without e Wlute modem. 

4 a 38mm. Competes 
wSth «hying use. Lamle 
end him. 
OUR PRICE E15.10 P/P aln.eop 

MODEL AF.106 VOM 
60,000 opv. Mirror 
.nab. Meter 
protection. 
0/3/3/12/60/120/ 
300/000/1200V DC. 
0/8/30/120/ 
300/800/1200V DC 
0/3opA/8/ 
80/300 mA/ 
12 Amp. 0/101/ 
lm/10m/100 
Meg Ohm..-20to 17 de. 
OUR PRICEE13.50P/p a Ins Sop 

MODEL AS.1000 VOM 
100,000 opv. 
Mirror ade. 
Built-in meter 
protection. 0/3/ 
12/60/120/300/ 
000/1200V DC. 
0/6/30/120/300/ 
600V AC.0/10pA/ 
8/60/300mA/ 
12 Amp. 0/2R/ 
200K/2M/200 Meg 
Ohm. - 20to ,17 dB. 

OUR PRICEf18.90P/Pa lmeop 

MODEL 608 
30.000 opy with 
overfed protect - 
don. Mirror ecal4. 
0/0.5/2.6/10/25,( 
100/260/500/ 
1000V DC. 
0/2.5/10/25/100/ 
250/600/1000V 
AC. 0/50uA/6/60/ 
500mA. 12A DC. 
0/600/6 mg/60 megol.m. 
OUR PRICE E15.05pip a Ina Sop 

SWR METER Model SWR3 
Handy SWR meter for 
banmitter eneen« elan 
ment, with buiRan field 
prang« met. /Marry 
5%, Impedance 6Y Indic- 
ator 100uÁ DC. Full 
eels 6 action r.IlepelMe 
«tonne. Size 145 50 
50mm. 
OUR PRICE £4.55 P P a Ins 60p 
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U4341 Multimeter 8 
Transistor Tester 
27 no» 

protected. 

30/80/160/300Á00V 
DC. 1.5/7.6/30/150/ 
300/750V AC. 
Current: 0.06/03/ 
0/60/600mA DC. 
03/3/30/300mA AC. 
Resistance. 0.06/ 
0.6/2/6/20/60/200k ohm2 Mohn... 
Battery operated. Supplied compete 
with probes, leale and peel mein(' . &0e: 116 215 813mm. 

OUR PRICEE11 .85 Pip a m,ó00 

410 ' 
w- 4] 

KAMODEN 72100 Multitester 
High eemltivity 
teeter. 200,000 opv 
Overload protected 
Mirror cole. 
Raga20/600 0/.06/.3 

/ 3/30/1 
1200V DC. 0/3 
1240/300/11200 
V AC. 0/ß0m/ 
1.2mÁ/120mÁ/ 
0 A/12A DC 
0/12/12 * AC. -20 to 
+63d8. 0/25/2000/ 
2 M.ß/200 Megohm. 
OUR PRICE E24.30p/P a Ina Bop 

TE -20D RF SIGNAL 
GENERATOR 
Accurst* wide range 
.1gnel goner...or 
coming 120 kHz400 
MH. one bende. 
Directly oallbretd. 
Venable R.F. 
«tern eo suelo output. Ktel .000.1 
tor «libation. 220/240V . 

B rand new with kt.pucti ne. 
el« /40mm 215mm 170mm. 

OUR PRICE E24.30 P/P & In. Bop 

ÁRF 300 AF/RF SIGNAL 
GENERATOR 
All treeletorieed 
compact fully 
portable. AF drr 
we« 18Hz to 230 
kHz. AF apure 
wave 111Hz to 1004 
He. Output Cure/ 
sine we« 1 

-P RF 100kH: to 
2001.114z. Output 
1V6imum. 
220/2/240V AC operation. Complete 
with Indructioee and lead. 
OUR PRICE E40.50P/P a In. BOP 

NEW GOLDRING CK2 KIT 

Belt -drive 2 -speed turntable in kit 
form complete with pickup err 

d head shell. p/pa 
OUR PRICE £21.15 In. [1 35 

INCREOIILEFERGUSON 
CASSETTE DECK BARGAIN 

THE 

FERGUSON 3429 
Stereo Cassette Deck io being 
offered by LASKYS et en incredible 
price, end thi is whet you get 
beautiful teak/ aluminium stereo 
cassette deck with 3 -digit tape 
counter. menuel or automatic 
level control.. DIN input/output. 
slider control.. level meter. 
monitor earphone output, end 

microphone with deck 
stand! P/P aine. 
OUR PRICE £37.50 rl.e6 

WALKIE TALKIES 
SKYFON NV7 
Super low coat 
tnoeiorane gtter/ 
receivers. 1ur10MWend 

on/off volume 
control. 

11 b 
otro 

7 enneiston. ' ntn t.. rod ' Telescopic 

OUR PRICE £43.60 
p PAIR P/P 61ns 60p 
NOT LICENSABLE 
IN THE U.N. 

NATIONAL 
PORTABLE 

MULTI -BAND 
RADIOS 

Two megmfirent rnulti.bend 
portieble (DC) redine from Notional 
Panasonic - one of the world'. 
largest manufacturer. of fine 
radio equipment. Th. RE -901 (not 
illustrated) i« AM/FM 6 -bend 
IFM/LW/MW/SWl/2) 16-tren.istor 
19 -diode unit with etetion pr . 

slider level control.. fine tuning. 
end full. smooth sound! And the 
RF -1700 is en 8 -band EM/AIR/ 
PSB high :PSB IowiAM/Merine/ 
SW1 rS W2) radio with bend 
indicator, dial light, loudness 
contrail, AFC, fi inn, tone. 
end .quelch - reel enthoolee ' 
radio! 

RF -905 P/P a ln.. 
OUR PRICE £34.95 f1.36 

RF -1700 P/P a Ins. 
OUR PRICE £62.50 El.36 

LOUDSPEAKERS AT LASKYS 
Hundred. of incredible loud.poeker bargain. t LASKYS - Famous names 
Tike TANNOY. WHARFEDALE. end GOODMANS. end II offered et 
astoundingly low pr,c«! Hurry while stocks last 1 

SINCLAIR SPECIALS 
AT LASKYS 

The«« Sinclair Proioct 80 modules re fimoua world wide for the e..e 
with which they me« up.nto high quelity, reliable HI -Fi component.. 
than» to »social purchee.. LASKYS hev eleehod price. to the bone! 
Compare the« vie« .you'll beemesedI 
SINCLAIR Project 80 Modules SINCLAIR DM2 DIGITAL 
Z40 Power Amp Cl 76 P/P a!er.Ile MULTIMETER 
260 rower Amp. Ea 96 rU. In. 11P 

stereo 80 Pre -Amp E7.60 /PP a let. lip 
Active Filter Unit E4.60P/ra Ina l /a 
FM Tuner E7.60 rrPaln.. 
Steno Dsocer Ea. e6P/P i lie. lie 
2eower Supply E3.76P1P a lee. MP 
P 28 Power Supply £PIP a le. 
Pie Power Supply E a Ina. IDs 
Transformer for P29 ES Os P/P lip. »P 

KAMODEN 1135 
TRANSISTOR TESTER 
High quality 
Monument to 

osmet nee leek 
m OC 

current curos. A mpi 
Button 
NPN, PNP, P, diodes. 

of 
ind'. 

etc e S CR'. 
etc. equate 

wale 
Operette from . 

internal 
Complete with 

daawnino 
ryiryg handle. P/P & 

OUR PRICE £18.90 In.egp 

TRANSISTORISED L.C.R. A.C. 

BR/8 MEASURING BRIDGE 
A new poneble 
bridge offering 
esellent lunge end 

it accuracy et low 
c«l Resistance: 
6 ranges: 0.1 

ohm -11.1 megohm t 1% Induct - 
once: 8 rang.: 1 microhenry.111' 
henries * 2% Capacity: 9 ranges: 
l Opf-1110 mfd t 2% Turns Ratio: 

rengee: 1:1/1000-1:11100 t 1% 
Bridge Voltego et 1.00009. Opere - 
od from 9 -volt battery. 100 micro- 

e mp meter indication. Size 71' o 

6 2OUR PRICE f29,701r;.6óp 

SINCLAIR 
PROJECT 
805 
Now clai bole 

1 It 6peoial low 
LASKYS price. J 
-the«Imou 
project 806 
colder amplifier kit. Included re 
all nec euery wires, puh-on 

actor.. P80 per -em p, two 240 
Power boards giving 12w rme, Pie 

Power 

apply. and e 
prehen.ive manuel. 

LI.t Price E49.93 

OUR PRICE E17.50 ñ 86In.. 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sim 

b20p 
on eri0 a . 

Square 20 
p»O3mu 

t 

;Meg.. 
200/250V 
AC opnatfon. Supplied bad now 
ge i n , with instruction menu., 
end 

OUR PRICEE26.90 Pip a be pop 

SINCLAIR PROJECT 80 
RECEIVER 
World -/«moue Sinclair modules in 
sophisticated bleck -motel 
Scandinavian livery - deb«n 20 
wette rm, per channel into 8 ohms. 
with FM .tereo tuner - ell slider 
controls on the tuner section are 
neelly recessed into the top of the 
unit. an nit. Fine performance end truly 
remarkable value for money. 
OUR PRICE £56.25 
P/P a Ins. El 66 

SINCLAIR PROJECT 80 
AMPLIFIER 
Lower -powered than its receiver 
brother. but oboe solid 8¿ w rme 
Per channel. with the .eme.uperb 
performance.tenderd. Here et 
last is a budget «mplifnr without 
the "budget look". p, p & Ina. 
OUR PRICE E28.10 £1.65 

Will meeeu re AC end DC volte, AC 
and DC current, and resist.nc. in a 
total of 20 ranges. The lerge light 
emitting diode diepley will reed up 
to 1598 end eutometicelly indicate 
polarity. Indication of posltive and 
negetive overload i. .bo provided. 
The inetrument i fitted with e 
combined carrying ...Idle end 
bench eland and «ocl ote.ne 
provided for the connection of en 
external power aupp!y. 
RANGES: 
OC VOLTS, .1o.%O.l00v,10000. 
AC VOLTS: 1v,10v.100v.1000v. 
DC CURRENT: imA, lomA, 
100mA,1000wA. 
AC CURRENT: 1mA,lOmA.. 
/00mA,1000mA. 
RESISTANCE: 1 k. 10k. 100k,1000k. 

OUR PRICE £63.70 PiP a ins SOP 

SPECIAL OFFER! 
SINCLAIR 4000 AMPLIFIER 
AND FM TUNER 
Sli mline elegence end greet 
performance from SINCLAIR -the 
4000 amplifier give.17W R MS per 
channel (both driven) into!) ohmm, 
phone. jack, active switcheble 
stretch filter, low noise end 
distortion. end much more. 
List Price E74.56 p/p & Ins. 
OUR PRICE £33.95 1(1:06 
A perfect retch for rhe4000 
amplifier is the 4000 EM tuner, 
which boasts e capture ratio of 
3d B. sen.itivity of 3pV for 30dB 
quieting. stereo bacon. ate. 
List Price [82.43 P/P & Ito. 

_OUR 
ALL PRICES INCLUDE VAT 
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CALCULATOR 
PRICE 
BREAKTHROUGH! 

CASIO PERSONAL MINI 
ELECTRONIC CALCULATOR 
Mini -sized pocketabla calculator 
at an amazingly low price. Simple 
to operate: provides four basic 
functions with automatic 
constant, ex S Digit green display. 
Square/Power and reciprocal. 
Fully floating decimal. Size only 
63'%21'x1". 
ONLY £4.95 pap & Ins. SOP 

AC ADAPTOR £4.06 optional extra 

MINIATURE ORGAN 
MUSIC MASTER AM100 

Spar ping 
nearly two 

octaves. 
including 

o:.tne 
This instrument 

will give hours of enjoyment 
to all the family. Beautifully 

finished. The Keyboard range can 
be adjusted to be in tune with any 

instrument. Operates from 
internal 9V battery. Fitted with 
on/off switch. vibrato switch. 
earphone socket and external 

9V D.C. socket. 
Size 229mm x 127mw x 64mm 

OUR PRICEf8.25 P/P & Ins 50P 

FANTAVOX FMT1 STEREO 

FM TUNER 
9v Battery operated FM Stereo 
Tuner with A.F.C. FM88-108 MHz. 
Seven section telescopic aerial. 
Edgewise Tuning and volume 
controls Size only 151 x66x108mm 
Socket for external power supply. 
Simple connections. 

OUR PRICEE12.40 ci és 
Inn. 

ELECTRONIC CALCULATORS 

We carry a tremendous range of 
both pocket and desk calcu latore 
by Sinclair, Hanimex. Texan, 
Hewlett. Packard. Novus, Casio, 
Unitreu. Litronlx. etc. etc. 
Owing to the demand it is not 
possible to include them in this 
advertisement, so sand for our 
latest price list or call Into any 
branch. 

GARRARD 
AT LASKYS 
LASKYS know how good Gerrard 
is, eo we stock an enormous 
selection of Record Deck Packages 
and Chassis Units. 

RDP 14 
One of the most popular record 
decks. the SP26 is now in its Mark 
IV livery, and performs better than 
ever. With fine G d styling and 
precise attention to production 
detail. the SP26 Mk IV features 
the famous Garrard synchronous 
motor, a low mass arm for minimal 
record wear, calibrated stylus 
force, bias compensator, and e 

host of other facilities. The fully. 
damped cueing lets you lay the 
included Shure M768SM cartridge 
gently in the groove. The teak. 

veered plinth and smoked 
dusteover protect both deck snd 
records. 
OUR PRICE £40.35 
p/p & Ins. (1.66 

HI-FI 
CATALOGUE 

OUT NOW - Our Bumper48-page 
LASKYS Christmas Catalogue. 
pecked with the bast in Hi-Fi, 
accasories, calculators. test gear, 
e xplanations of LASKYS great 

vices - AND a lot of GREAT 
GIFT IDEAS! 
Gat ona FREE from any LASKYS 
branch, or fill in the handy 
coupon below. A must for every 
e lectronics enthusiast! 

RUJ3111 Tr -R 
EXCLUSIVE TO LASKYS 
AUDIOTRONIC Model ATM1 
Top value 1,000 
ope pocket multi. 

ter. Rarge 
Ó/10/5O/250/1 000 
-volt AC and DC. 
DC current 0.1mA/ 
100mA. Resisteeae: 
0/150k ohms. 
Decibels: -10 to 
+22dB. Size 90 e 
60 a 28nIm. 
Complete with 
test leads. 

OUR PRICE f7.95P/P & Ins 250 

AUDIOTRONICMODEL ATM5 
Jewel movement, 
attractively moulded 

with edgwies 
ohms adjustment. 
Ranges: 0-3/15/150/ 
300200V AC. 
12500 opvl. 08/30/ 
300/800V DC, 
15000 oppvvI. 0.300 

A/0.300mA DC. 
Resistance: it 10 & 

100. -10 to+16dB. 
Supplied with battery 
test leads and data 
booklet. Size: 121 0 73 a 29mm. 

OUR PRICE (5.40 P/P &Ins25p 

AUDIOTRONIC ACD 770D 
Cassette Deck with Dolby. 
Twin VU meters. program counter. 
DIN and phone input/outputs. 
level slider controls, in sleek bleck 
brushed aluminium, and teak. 
Fret. response: 40--12 kHz on 
normal tape and 40 16 kHz en CrO5 
tape, W/F 0.2%. and with the Dolby 
Noise Reduction System in, a 

signal to noise ratio of 57dB. 

OUR PRICE £79.95 éi'ss 
Ir,º. 

ADC22 
24 -hour 
clock redio, 
covering MW/FM wave- 
bands. 60 -minute sleep timer. 
timer. Choice of Grey or White 
cabinet. P/P 8i 

OUR PRICE £17.50 InsC1.00 

SENN -SOUND 4 -CHANNEL 
ADAPTOR 
Simple couple this unit to your 
existing stereo amplifier and add a 

pair of speakers. and enjoy the 
realism of the concert hall. 

OUR PRICE E4.95 P/P3fi Ins 

ELIZABETHAN 8/LZ-1 
8 -Track Stereo Player. Home 
8 -Track player with gut matie and 
manual programme the ge and 
illuminated channel ind'cators for 
use with your hi fi Cyst m. Size 
71'w z 12'D x 23'h. Lis Price 
£28.98. 

OUR PRICE £14.90 /P ins. 
1.3b 

AUDIOTRONIC HEADPHONES 
LSH2O Individual 

volume ccntrols. 
Mono/stereo switch. 
40-19.00 Hz. 8 ohms. 

OUR PRICE £6.50 
P/P &1 s50p 

LSH30 Individual 
tone and volume 
controls. Mono/ 
stereo switch. 
30-20.000 Hz.8 ohms. 

OUR PRICE (10.50 P/P & Ins 30p 

LSH40 Two-way 
speaker system. 

Individual volume 
controls. 20.20.000 He. 

a ohms. 
OUR PRICEE12.95 

P/P & Ins 30p 

LSH 100 
Our newmta d 
lightest head- 
phones. with the 
same high quality 
reproduction. 
OUR PRICE 
£14.95 
P/P & Ins. £1.10 

9?) 
LSH 80 

Individual 
volume 

controls. 20- 
20.000 Hz 

8-100 ohms. 
OUR PRICE 

£14.50 
P/P & Ins. £1.10 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All Nikon, 
tramieor 
amplifier oper- 

ates 
from mag- 

Hc, ceramic 
o tutor 

puts with 
twin stereo hwidphonir is and 
separate volume controls for each 
channel. Operates from 9V battery. 
INPUTS: 5mV and 100mV. 
OUTPUT: 50mV per channel. 

OUR PRICEf10.65P/p& Ins 30p 

AUDIOTRONIC 
LOW NOISE CASSETTES 
MODEL 5 10 15 
C60 £2.06 C3.88 f6.50 
C90 (2.81 f6.34 £7.57 
C120 £3-59 (6.80 C9.64 

AUDIOTRONIC HIGH ENERGY 

LOW NOISE CASSETTES 
MODEL 5 10 15 
C6OLN £3.59 C13.80 £9.64 
C9OLN f5.13 £9.72 013.77 
C120LN C6.15 C11.66 £16.52 

p/p & Ins.16p per order 

See the rest of the exclusive 
Audiotronic range - stereo 
receivers, speakers. amplifiers, 
tuners pickup cartridges (made 
for us by SHURE), digital clock 
radios. and cassette radios - all 
built to the same high standard, 
all at realistic prices I 

A SERVICE THAT MAKES SENSE! 

CUSTOMER SERVICES Our Customer Services 

Division at Head Office will answer all your enquiries -just ring 
01-2001321. 

EXPORT Personal exports arranged for overseas visitors. 

Goods specially pecked, insured and despatched to all parts of the 
world et minimum coat exclusive of VAT. Payment by bank 

transfer. certified cheque, postal order or money order in 

any currency. 

LASKYS GIVE YOU CREDIT! 
Cheques to the value of C30 accepted from personal shoppers with 
bankers card. In other cases and for amounts in excess of f30. 
Please allow time for clearance. Bankers Drafts accepted. Cheques 
to any value accepted for mail orders. 

BARCLAYCARD & ACCESS 
Phone your order to 01-2001321 or cell 
into any branch. 

LkrAnomilee 

YOUR NEAREST BRANCH: NO jow"CPaaANI n, Street 48907 

LONDON (01) OXFORD 16 Westgate Centre 722870 

481 Oxford Street. WI 493 8641 READING 

10 Tottenham Court Rd, WI 637 2232 6 Friars Walk. Friars St. 0734 595459 

33 Tottenham Court Rd. WI 6362605 RICHMOND 32 Hill Street 9481441 

42,'45 Tottenham Court Rd, WI 636 0845 ROMFORD 86 South Street 20218 

257/8 Tottenham Court Rd. WI 580 0670 SLOUGH 

3 Lisle Street. WC2 437 8204 Unit 65, Queensmere Centre 24401 

118 Edgware Road. W2 1239789 SOUTHEND 

193 Edgware Road, W2 723 6211 205/706 Churchill West 612241 

723 3271 SWINDON 12 Brunel Pl. Now Open 

262 0387 TUNBRIDGE WELLS 
723 4453 53/57 Camden Road 23242 

7234194 WOLVERHAMPTON 
353 5812 30 Wulf un Way 23384 

207 Edgware Road, WO 

311 Edgware Road, W2 

346 Edgware Road, W2 

383 Edgware Road. W2 

109 Fleet Street. EC4 

1523 Fleet Street. EC4 353 0833 ALL BRANCHES OPEN 6 FULL DAYS 
LEWISHAM 29 Riverdale. A WEEK 
The Lewisham Centre 3182297 HOURS OF BUSINESS 
BIRMINGHAM Monday 930-6pm Tuesday te 
116 Corporation Street 021-2363503 Saturday 9.00-6pm 
BRISTOL Late penings 4xford Street and 
16.1810 Penn Street 20421 42 TotOtenham Court 

O 

Road Open until 
CHATHAM Rpm Thursday Nottingham branch open 
The Pentagon Centre Now Open unhl7pm Wednesdays. 
CROYDON104 

CHRISTMAS SHOPPING 

DARTFORD 
RFORD Centre 681 3027 All branches open for normal business 

DA 
Christmas Eve 9.6pm Closed Christmas 

The GSTONrndale 

38/40Cent0e 

Now 0271 
Day and Bonn Day.Reopen Saturday 

KINGSTON 
45MarketEden PlS 

546 1271 
December 27th 

LEICESTER 537678 

NORTHAMPTON All prices correct at 30/10/75, Eut 

78 Abington Street 35753 subject to change without notice E. 60.E. 

r 
TO LASKYS CUSTOMER 
SERVICES DIVISION (Dept. PW-13) 

Audiotronic House, The Hyde, London NW9 6JJ. 
Tel : 01-200 1 321 

Please send me the following items 

Name 

Address 

Signature 

TOTAL 
PURCHASE PRICE (inc P/P. & Ins.) 

Please send me FREE 32 -page Hi-Fi catalogue price list 

I enclose cheque postal order money order [] 
I wish to pay by Barclaycard/Access and my number is 

ALLPRICES 
Registered in England No. 347947 at lower Grosvenor Place. London SW1 0E0 

INCLUDE VAT L 
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. INVERTORS ORION STEREO ASTRO IGNITION 
o..a n.$ 

AMPLIFIER 
. .. 

. 
240r -5004z from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM . 25 watt -L1521 150 watt -£115.1 
40 watt -£7-35 loo wattom--£22.85 less than 0 01 ° % 100Hz-10kHz. Frequency Complete kit of arts for this r P proven 
75 wan -£1671 300 watt (24v)-£23 .78 response 1dB 20 Hz to 20 kHz. Hum level and tested system £9.50 Ind VAT. 
All above invertors are In kit form but may Ready built with only two connec- 
be purchased built uD In metal case A ready 
for use. Price Ilst sent on receipt of s.a.e. 

virtually nil with vol. full on. taons to alter £12.50 Incl. VAT. . Prices include post A packing. Thousands have used this system . P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50Hz-150 watt Invertor with built in 

This is a power amplifier of superb quality 
incorporating the very latest design features. 

both home and abroad. Consider 
these advantages more power, 

battery charger. In event of power failure 
switches over automatically from battery professional hi -fl enthusiasts have classed It 

faster acceleration, fuel economy, 
excellent cold starting, smoother charging 

appeared ino Dec. 72rP.W. Complete ckit of as fantastic and real value for money. The running, no contact breaker burn - 
parts (excluding meter) 0254+£1 .10 p.4 D. CCT incorporates a low flux transformer and ing. Also because of the high 
FLUORESCENT LIGHT INVERTOR KIT inputs for disc. tape, tuner energy spark, the fuel mixture can 

la watt -12v -Fluorescent light, suitable for 
tents, caravans, houses, boats A secondary 
lighting for factories, hotels. etc. 

etc. 
be made weaker giving further 
economy and fewer plug problems. 

1r-ß watt -L2 -110+25p p. & p. Built uD Complete kit of parts including slim line Fitting time when built 5 minute& E4+º5p. 
21'-13 watt -£3.31+300 P. & p. Built up- bookend case, silk screened front panel & approx. Please state whether posi- 
u60+30p. 

knobs. £43 incl. VAT á á five or negative earth. . TRANSFORMERS L COILS 
Both high volume & small order capacity 

p. p. 
Trade and export enquiries wel- 
comed. 

available. 
Miniature transformer The bookend case, I.C.s a semiconductors, P.C. ASTRO ELECTRONICS, 12-0-.12v-OVeAr. plus lop 

board, Transformer, etc. may be purchased sep- Spring Bank Rd., West Park, 
TRADE a EXPORT ENQUIRIES WELCOMED erately if desired. Send S.A.E. for further information Chesterfield. i .. 

LYNX ELECTRONICS (LONDON) LTD 
DIGITAL DISPLAYS & LED's 
DL704 asp DL747 1-7S -2 RED LED ONLY 13p 
DL707 Sap DL750 l-75 GREEN CLEAR 15p 

Transistors 8C183 top BF257 300 Cl 08F 35p 2N696 14p THYRISTORS 
AC126 15p BC183L 10p BF258 359 CRS1-05 25p 2N697 12p 8A IA 3A SA 8A 10A 
AC127 14p BC184 lip BF337 32p CRS1-10 25p 2N706 10p (T092) (TO5) (C106 type) (T0220) (T0220) (T0220) 
AC128 13p BC184L lip BFW60 17p CRSI-20 35p 2N929 14p 50 20 25 35 41 42 47 
AC128K 25p BC207B 12p BFX29 26p CRSI-40 40p 284930 14p 100 25 25 40 47 as 54 
AC141 lap BC212 11p BFX30 30p CRS1-60 55p 2N1131 15p 200 27 35 45 58 80 48 
AC141K Zip BC212L lip' BFX84 23p CRS3-05 34p 2N1132 14p 400 30 40 50 87 88 II 
AC142 tip 13C213 12p' BFX85 25p CRS3-10 45p 2N1304 20p 600 45 70 1.00 1.19 1 20 
AC112K 
AC176 

Zip 
14p 

BC213L 12p 
8C214 44p 

BFX88 20p 
BFY50 209 

CRS3-20 SOp 
CRS3-40 40p 

2N1305 20p 
2N1711 1Op TRIACS (PLASTIC TO -220 PKGE, ISOLATED TAB) 

AC176K 25p BC214L 14p BFY51 lap CRS3-80 I5p 2N2102 44p 4A 4.5A 8-5A 10A ISA 
AC187 180 8C237 16p BFY52 fop MJ480 SOp 2N2369 14p (a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 
AC187K 25p BC238 16p BFY64 35p MJ481 E1-15 2N2369A 149 100 V 0.80 0-44 670 0.70 0.70 0.78 083 0.83 1.01 1.01 AC188 18p BC300 34p BFY90 85p MJ490 90p 2N2484 14p 200 V 0.54 OM 1575 0.75 0.07 0.87 057 0 $7 1.17 1-17 AC188K 25p BC301 32p BRIO(' 20p MJ491 Li -15 2N2646 Sop 400 V 1577 0-78 0.80 1583 0.97 1.01 1.13 1-19 1.70 1.74 A0140 SOp BC323 lop BRY39 49p MJE34O 44p' 2N2905 tip 600 V 4.94 15N 1587 1.01 1 21 1.28 1.42 1.54 2.11 2.17 AD142 SOp BC327 lap BSX19 1e0 MJE371 fop 2N2905A 22p N.B. Triacs without internal trigger diac are priced under column (a).Triacs with A D143 +Op BC328 Isp BSX20 18p MJE520 45p 2N2926R 10p internal trigger disc are priced under column (b). When ordering please indicate A D149 
AD161 

45p 
35p 

BC337 17p 
BC338 

BSX21 20p MJE521 559 2N29260 sp clearly the type required. 

ADM 35p 
17p 

BCY70 12p 
BSY95A 12p 
BT106 £1.00 

0A5 SOp 
0A90 ip 

2N2926Y Op* 
2N2926G 16p 74 TTL mixed prices 

AL102 15p BCY71 18p BT107 LI 60 OASI 8p 2N3053 15p 1-24 25-99 100+ 1-24 25-99 100+ 1-24 25-99 100+ ALI03 53p BCY72 12p BT108 £1.w 0C41 1Sp 2N3054 400 7400 14p 129 lop 7415 $Sp Tip S7p 7492 57p 44p 34p AF114 20p BD115 S5p BT109 £/-00 0C42 15p 2N3055 Sop 7401 14p 12p lop 7447 sIp 75p 050 7493 45p 40p Up AF115 20p 00131 349 BT116 £1.00 OC44 12p 2N3440 Shp 7402 top 12p 10p 7448 7Sp 52p SOp 7495 lip 5Sp 4Sp AF118 20p 00132 400 BV105 £1.80 0C45 10p 2N3442 LI -20 
7403 15p 12Ip 10p 7447A 95p 039 67p 74100 E1-111 asp 72p AF117 20p BD135 36p BV105/ OCIO 10p 2N3570 SOp 7404 ló0 13p lIp 7470 30p 2Sp 20p 74107 35p Zip 22p AF118 Sop 13D136 30p 02 £1-906 OC71 lip 2N3702 10p' 7408 160 13p lIp 7472 25p 21p 17p 74121 34p Sip 23p AF139 Up BD137 40p BV128 £1-f0 0072 22p 2N3703 16p' 7409 tip 130 tIp 7473 311p 25p 20p 74122 47p 38p 31p AF239 37p BD138 41p BY206 150 0084 14p 2N3704 10P 7410 lip 139 lip 7174 320 269 21p 74141 78p 63p Sap BC107 14p 130139 Op BY207 20p SC40A Nip 2N3705 10p' 7413 ZIP 249 Zip 7475 479 309 31p 74145 4119 SOp 41p BC107B lip BD181 Up BYX36-300 SC40B 60p 2N3706 100 7417 27p 22)p 20p 7476 32p 28p 21p 74154 £1-$2 LI .41 84p BC108 130 130182 52p 12p 5C400 00p 2N3707 100' 7420 16p 13p tip 7482 75p 129 50p 74174 £1'00 sap 67p BC109 

BC109C 
14p 
lip 

80183 07p 
B0184 £1.26 

BYX36-600 SCIOF 411p 2N3714 £1.05 7427 27p 221-9 18P 7485 E1-31 £1.09 lip 74180 £1. Of Up 71p 
BC117 
BC125 

lip' 
tap 

B0230 40p 
BD231 00p 

15p 
BYX36-900 lip' 

SC41A OOp 
SC41 B lip 
SC410 Hp 

2N3715 £1'15 
2N3719 £1-25 
2N3771 £1110 

7130 lip tap lip 7488 32p 20p 21p 74181 E3' 20£2 Si £1-110 7432 Yip 223p 180 
7437 27p 221p 18P 7489 £2.02 £2-80 £2i0 74192 £1.35 E1-14 fop 

BC126 Zip' BD232 Sip BYX36-1200 SCIIF Np 2N3772 £1.60 7441 7Sp 42p SOP 7490 400 44p 329 74193£1.35£1.14 90p 
BC141 
BC142 

1(8p 
23p 

00233 lIp 
BD237 SOp 

Zip 
BYX38- 

ST2 ZOp 
TIP29A 44p 

2N3773 £2.10 
2N3819 Zip 7442 65p SSp 43p 7491 Sp S5p 459 74196 £1.114 £1.3/ Sip 

LINEAR IC's BC143 23p BD238 lOp 300 SOp TIP30A alp 2N3904 lip. 
BCI4-4 
BC147 
BC148 

Sop 
bp. 
Sp 

BD239 OOp 
BDY20 top 
BDY38 40p 

BYX38- 
600 SSp 

BYX38- 

TIP31A Sip 
TIP32A Sip 
TIP34 £1.05 

2N3906 lip 
2N4124 /4p 
2N4290 129 

801A 
8 pin OIL 3S 390014 pin DIL 70 56514 pin DIL £2-00. 

387 SS 709 8¡14 pin DIL 35 5868 pin OIL £1,51 
BC149 Op* 8DY80 iSp 900 Hp TIPIIA lip 2N4348 £1.20 309k 1.80 741 8/14 pin DIL 28 

38014 DIL M 7488 OIL 36 `5878 pin DIL L2-í0 BC152 
BCI53 

2Sp 
lip* 

BOYS) 6Sp 
B SSp 

BYX38- 
1200 1550 

TIP42A 72p 
N2069 110 

2N4870 359' pin pin 
381 14 pin DIL 1-811' 5558 pin OIL 45 CA3046 14 pin DIL SI' 

130157 Sp' BFl7g F178 280 82X81 series N2070 160' 
2N487135p 
2N19119 710 Matching charge 200 per pair. P & P200 -Oversees 800. 

BC158 Sp' BF179 309 zeners 209 N4001 4p 2N4920 Sop JAN. PRACTICAL WIRELESS -MUSIC BOX -KIT EXCLUDING CABINET BC159 Op* BF194 70p BZX83 or N4002 Sp' 2N4922 Up* BATTERY AND PROBE 
BCIOO 
80161 

32p 
38p 

BF195 lip' 
BFI96 12p 

BZY88 series 
zonera lip N4003 Sp. 

N4004 7P' 
2N4923 Hp* 
2N5060 20p 

BCI68B 
BC162 

5p 
11p' 

BF197 12p 
BF224J lip' CI06A 40p 

C10613 45p 
N4005 sp 
N4006 Op' 

2N5061 259 
2N5062 2711' 

HIGHAM MEAD, CHESHAM, BUCKS. Tel. (02405) 75151 
BC182L 11p BF244 17p C10613 50p N4007 10p 2N5064 300 VAT -Please add 8% except Items marked which are 25% 
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BlPRIEePAK. 
The people for component bargains 

Makers of 

Stíruing and 
audio equipment 

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN - AND STILL LEADING . 

XMAS OFFER! 
A B%-pre.pak 
Super Special 

* PRICES INCLUDE 
V.A.T. AND 
POSTAGE AND 
PACKING IN U.K. 

* TOTAL VALUE £30 
-YOU PAY £1800 

* SATISFACTION 
GUARANTEED 

* ORDER NOW- 
DELIVERY BY 
RETURN 

3 

SPECIAL 
OFFERS 

LM 390 AUDIO IC 
(Marked SL60745). Brand 
new and to spec. 3 watts 
R.M.S. out. With data. 

£t 00 

Three SN7490. Brand 
new I.C. to spec. decode 
counters only £1.20. 

ive SN7400 Quad 2 

input Nan gate ICs. 
Only 90p' 

SUNDRY 
P.1 PAK-Approx. 170 short -lead semi- 
conductors and components. PNP, 
NPN, diodes, rectifiers, etc. on PCBs 
At least 30% factory marked. Some data 
supplied. 50p' 
UHF 625 line tuner, rotary. £2.50 
Rev Counter (for cars) (8%). £1.00 
Books by Bernard's Publications. 
Newnes-Butterworth's etc. No VAT. 

I THE FREE CATALOGUE, 
New edition better than ever. It's I 

your's for free and well worth 
getting-only please send large 

IS.A.E. with 10p stamp if we have I 
to post it to you. 

TERMS OF BUSINESS: 

J 

1 

2 

BATT/MAINS STEREO F.M. TUNER/AMP 

TO SHOW YOU 
A SAVING OF i£12 

if you buy all 4 units 

F.M. TUNER FRONT-END 
Ganged tuning; A.F.C. facility. 

Reduction -geared drive, 88-108 

MHZ. Usual price inc. VAT 
£8.01 

I.F. BOARD 
Using I.C. Designed 
with above front-end. 
Usual price inc. 
VAT £6.76 

TOTAL VALUE 

together. Bought singly you save 334% off regular 
price of each unit 

STEREO DECODER, using I.C. 
Designed for use with the above 
modules, can also be used with 
other mono F.M. tuners. Ready 
aligned. (L.E.D. for stereo beacon 
available at 20p) usual £4.82 price inc. VAT £7.22 

A 
5+5 WATT MUSIC POWER 
I.C. AMP 
Useful stereo power amplifier 
with good performance, at econ- 
omy price. Usual price inc. 
VAT £801 

£5.34 

for use 

£4.50 

3 

AT REGULAR ADVERTISED PRICE £36.00 

5.34 

NEW RANGE TRANSISTOR & COMPONENT PACKS 

TP SELECTION UT SELECTION CP SELECTION 

TPS 20 Transistors, PNP German- UTI 50 PNP's Germanium, AF d. RF. CP1 Mixed 
trolyticbagPof 

ccepaaper, s'orrs 
Eiilcec- 

ium, Red Spot A.F. Uver T2 150 Germanium diodes, min. 
TPB 20 Transistors, PNP German- glass. (Approx. 150-sold by weight). 

lum, White spot RF. 
TP7 1 2N174 150w 80Vice Power UT4 100 Silicon diodes, min. glass, CP2 200(approx.) Resistors, various 

Transistor, with mounting similar to IN914, IN916. types, values, watts. (Sold by 

TP19 100 diodes, mixed Germanium, UT5 40250mW Zener diodes 0AZ24 weight.) 

Gold -bonded, etc. Marked/Un- range; average 50% good. CP3 40 Wire wound resistors, mixed. 

marked. UT7 30 Silicon rectifiers 750mÁ, 
TP23 Twenty NPN Silicon 2,2N69uncoded, mixed voltages, Top Hats, etc. CPA 12 pots-pre-set, wlwound, 

etar to mplem2, carbon, dual, with/withou t 
2N1613, etc. Complementary to UT9 40 NPN Silicon planers. Simi- switches-all mixed. 
TP24. lar to 2N3707-11 range. Low 

TP24 Twenty PNP Silicon, uncoded 
T05. Similar to BFY64, 2N2904/á 

noise amps. Cpl Heat sinks, assorted. To fit 

TP29 8 pow,' diodes 400V, 1-25A UT12 25 2N3702/3 Transistors, PNP SO -Z (0072) TO -1 (AC128). 

Silicon FST 3/4. Silicon, Plastic to 92. 

ALL ABOVE PACKS -60p EACH. TP Tested & Guaranteed; UT Untested, unmarked; CP Components. 

CAPACITOR DISCHARGE IGNITION KIT SS300 POWER SUPPLY STABILISER 
Simple to assemble and fit. Improves car performance, 
saves on fuel. P&P 30p. £7.50' 
BI-PRE-PAK X -HATCH GENERATOR Mk.2 

Four -pattern selector switch 
3" x 51" x 3" 
Ready -built 
and tested '£9.93 
In kit form £7.93 

Please add 35p for postage and packlnp 
Is invaluable to industrial and home user alike. Improved 
circuitry assures reliability and still better accuracy. Very 
compact, self-con"ained. Robustly built. Widely used by TV 
rental and other engineers. With reinforced fibreglass case, 
Instructions, but less batteries. (Three U2 type required.) 

TV SIGNAL STRENGTH METER 
Complete kit as described in "Television" £1950 plus 40p' 
for P&P 

VAT at 25% must be added to total value of order except for items marked 
or 03%), when VAT is to be added at 0%. No VAT on overseas orders. POST 

& PACKING add 25p for UK orders unless marked otherwise. Minimum mail 
order acceptable-£1. Overseas orders, add £1 for postage. Any difference 
will be credited or charged. PRICES subject to alteration without notice. 
AVAILABILITY All items available at time of going to press when every 
effort is made to ensure correctness of information. 

a 

222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND (0702) 46344. 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

Add this to your unstabilised supply to obtain a steady work- 

ing voltage from 15 to 50V for your audio system, workbench 
etc. Meters can be easily added. 

PLASTIC POWER TRANSISTORS 
40 WATT SILICON 
Type Polarity 
40N1 NPN 
40N2 NPN 
40P1 PNP 
40P2 PNP 

90 WATT SILICON 
Type Polarity 
90N1 NPN 
90N2 NPN 
90P1 PNP 
90P2 PNP 

Gain 
15 
40 
15 
40 

Gain 
15 
40 
15 
40 

VCE Price 
15 20P 
40 30p 
15 20P 
40 30p 

VCE Price 
15 25p 
40 3Sp 
15 2Sp 
40 35p 

If you prefer not to cut coupon out, please mention PWI2 when writing 

* PHONE WRITE CALL 
GIVE US YOUR ACCESS NO. and we will do the resti 'fie-l-fs--WM S SIMs 

T BI PRE PAK 224 26 WEST RD WESTCLIFF ON SEA, ESSEX To - 

Please s..nd 

for ,vhich I enclose inc. V.A.T. 

Name 

Address 

PW13 

fffffff fffffff MIN Nan Mai JI 
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POWER UNIT Type A126 
Supplying 6, 7.6 or 9 
Volt DC at 200 mA. 
In moulded caee form- 
ing a 2 pin 5A mains 
plug. 
2 metre output lead 
with 4 -way multiping 
giving 2.1 and 2.5 mm 
sockets and 3.5 mm 
plugs. 
Price 2210. Poet 10p. pl ,. 

2" and 4" PANEL METERS 
2" 4" 

SIZE: 60mm Wide SIZE: 110mm Wide 
x 40mm High x x 82mm High x 
40mm Deep. 43mm Deep. 
Movement I.R. Movement I.R. 

Ohm. Ohms 
0-60 micro A. 1260 0-60 micro A. 1400 
0-100 micro A. 580 0-100 micro A. 790 
0-600 micro A . 170 0-600 micro A. 200 
0-1 mA 170 0-1 mA 200 
0-6 mA 170 0-5 mA 200 
0-10 mA 6 0-10 mA 6 
0-50 mA 0-3 0-60 mA 0.5 
0-100 mA 0.5 0-100 mA 0.6 
0-000 mA 0.5 0-600 mA 0.5 
0-1 AMP 0.5 0-1 AMP 0.6 
0-2 AMP 0.6 0-2 AMP 0.5 
0-26 Volt 15K 0-25 Volt 15K 
0-60 Volt 50K 0-50 Volt 50K 
0-300 Volt 300K 0-300 Volt 800K 
"g" Meter 170 "g" Meter 200 
VII Meter 5260 VU Meter 5250 
VU Meter. are complete with detector.. 
Modern wide view. 
Price 2" 18-20 Poet 10p. Price 4" 84.00 
Post 10p. Iampe 802 per Set. plus 8% VAT 

# watt CARBON FILM RESISTORS 
} watt at 70.0 E 12 range 10p -162n 5% 
toi above 470 K n 10% toi at 960 Per 100. 
plue 25% VAT 

CI000 MULTIMETER 
Special Offer 
Compact General Pur- 
pose Mini Multimeter. 
Input Relatante 1000 
ohms per volt 
Ranges: 
AC Volta 0-15, 50, 250, 

1000 V 
DC Volts 0-10, 50, 260. 

1000 V 
DC Current 0-1 mA 

0-100mA 
Resiataoce 0-150K ohms 
Sire 60 x 24 x 90 mm 
Complete with Batteries, Teat Prods, 
Instructions. Special price a886 Poet 30p. 
plu. 8% VAT 

C1001 MULTIMETER 
Input Resistance 20,000 olona per volt 
Overload protection 
160 µA movement, clear scale 
Ranges -AC Volta 0-10, 50, 260, 1000V 
DC Volta 0-5, 25, 126, 600, 2500V 
DC Current 0-50 mA 
Resistance 0-60 Kohms, 0-6 Mohme 
Decibels -20 to +22 dB. 
Carrying Case, Test Prode and Batteries 
included. 
She: 11.5 x 8.3 x 2.7 cm. 
Price £9.85. Post 20p. plus 8% VAT 

TRANSFORMERS 
ADD 8% VAT ON ALL TRANSFORMER PRICES 

CASED TRANSFORMERS 
Homed in emart real -mated steel cases, 
with 3 -core power cable and outlet socket, 
fused primary winding. Isolation type, are 
fitted with 3 -pin outlet sockets, and are 
available with 110 volt or 240 volt output. 
(Plea.e state). Auto types are fitted with 
2 -pin flat style sockets up to 600 VA. 3 -pin 
eockete from 750 to 3000 VA. See Auto and 
Isolation sections for prices. 

SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centre Tap 
with Screen. 
VA Ref Price Price Price 
(watts) No. (heed Plugs Open Post 

£ 2 Pin + £ it 
1 Earth 

20 148 5.25 0.98 8-75 0.72 
60 149 9.03 0.98 4.70 0.72 

100 150 9.87 0.98 6.85 0.85 
200 151 12.29 0.98 8.81 0.97 
250 152 1381 0.98 10.81 1.18 
350 153 16.64 0.98 12.50 1.28 
600 154 18-38 0.98 14-81 1.44 
750 165 98-78 1.26 22-12 O.A. 

1000 156 3744 125 30-57 O.A. 
1500 157 4487 1.26 34.98 O.A. 
2000 158 5245 8.95 38.91 
3000 169 77-18 2.96 81.61 O.A. 

12 & 24 Volts Prim. 20o -240v. 
Amps Ref. Price Poet 

12V 24V No. a a 
0.3 0.15 242 1.88 0.34 
0.5 0.26 111 1.80 0.46 

1 0.5 218 1.90 0.61 
2 71 2.47 061 
4 18 3.07 0.62 
0 70 4.60 0.72 
8 LOB 5.11 083 

10 72 6.08 0.85 
12 116 5.00 0-85 
16 17 7.28 0.97 
20 1 115 10-90 1.18 
90 1 187 14-06 1.36 
40 2 282 15-68 O.A. 
60 3 226 17-70 O.A. 

30 Volts 
Prim. 200-240V. 
Amps Rel. 

No. 
0.5 11' 

1 79 
2 3 

3 
4 

6 

To8 

20 
_1 
bl 

117 
88 
89 

Sec. 12, 15. 80, 24, 80V. 
Price Peat 

e a 
2,04 0.61 
2.57 068 
3.91 0.72 
4.80 0.85 
5 58 0.86 
6.75 095 
752 0.97 
9.93 1 18 

1027 1.18 

SO Volts 
Prim. 200-240V. 
INO. 19, 26, 83, 40, 50V. 
Amp. Ref. Price 

No. £ 

0.6 
1 

2 

S 

4 
8 
8 

10 

102 
103 
104 
106 
106 
107 
118 
119 

2.71 
358 
530 
610 
797 

1293 
1375 
1779 

Post 
£ 

0.61 
0.76 
0.85 
0.86 
1.08 
1.18 
1.44 
1.86 

60 Volts 
Prim. 230-840V. 
Sec. 84, 80, 40, 48, 80V. 
Ampo Ref. Price 

No. £ 
0.5 124 2.51 

1 128 3.75 
2 127 638 
3 125 7 91 
4 128 9.20 
6 40 1022 
6 120 1510 
8 121 15-74 

10 122 80.10 
12 189 18-87 

Pod 
a 
0-72 
0.72 
085 
0.97 
1.18 
1.18 
1 36 
O.A. 
O.A. 
0.A 

MINIATURE AND EQUIPMENT 
Prim. 240V with screen. 

Volts MBllampe Ref. 
See. 1 Sec. 2 Sec. 1 Sec. 2 No. 
3-0-9 
0-8 
0-6 
9-0-9 
0-º 
0-8-9 
0-8-9 
16-0-16 
0-16 
20-0-20 
0-20 
0-15-20 
0-20 
0-20 
20-12-0-12-2o 
0-15-20 
0-16-27 
0-15-27 

0-- 6 
0-6 

0-9 
0-8-9 
0-8-9 

0-15 

0-2- 0 
0-16-20 
0-20 

0-15-20 
0-15-27 
0-15-27 

200 238 
500 500 234 

1000 1000 212 
100 13 
330 330 236 
600 200 207 

1000 1000 208 
40 240 

200 200 236 
30 241 

150 15- 0 237 
500 500 206 
300 300 214 

3600 NO SCREEN 1116 
700 (D/C) - 221 

1000 1000 208 
600 500 203 

1000 1000 204 

Price 
8 

1.56 
1.56 
2.12 
1.80 
162 
1 89 
2 79 
1.55 
1.58 
1.55 
1.68 
2.88 
2-03 
3.45 
2.50 
2.85 
8-18 
4-55 

Post 
a 

0-34 
0-34 
0-46 
0-34 
0-34 
0-46 
0-46 
0.34 
0.34 
0-34 
0-34 
0-28 
0-61 
0-97 
0-61 
0.72 
0-68 
0-72 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Pour Amp Six Amp 

00 P.I.V. 200 50 P.I.V. Up 100 P.I.V. 65p 60 P.I.V. 868 
100 P.I.V. Bhp 100 P.I.V. 40p 200 P.I.V. Dip 100 P.I.V. 70p 
200 P.I.V. 88p 200 P.I.V.468 400 P.I.V. 45p 200 P.I.V. 80p 
600 P.I.V. 808 400 P.I.V. 50p 800 P.I.V. 768 400 P.I.V. 9O9 

ADD 10p P 6 P PER ORDER plus 25% VAT 

r 
PLEASE 

ADD 
VAT 

AS SHOWN 

AUTO TRANSFORMERS 
Price Price Price 

VA Ref. Cased Plug. Open 
Watts No. £ 2 6 3 pin £ 
Tapped at 116, 220, 240 Volts 

20 113 4.81 0.86 188 
Tapped at 115, 200, 220. 240 Volta 
150 4 6.99 0-25 4.28 
200 65 7.87 0.25 5.21 
300 66 8.87 0.25 0 11 
500 67 1182 0-25 9.48 
7b0 83 1481 0.95 1130 

1000 84 18-38 0-95 14.35 
1500 93 23.213 0.96 19.22 
2000 95 3607 1.80 2549 
3000 73 50-81 2-35 3487 

Post 

0.61 

072 
078 
0-65 
118 
1ß9 
1-44 
O.A. 
O.A. 
O.A. 

Send 25p for Catalogue 

POWER UNIT Type CC 12-05 
Output ¡witched 3, 4.5, 6, 7.5 
9 and 12 volts at 500 mA D.C, 
Operate. from 240 V mains, 
suitable for Radia, Tape 
Recorders, Record Player. etc 
Oise 7.0 x 5.0 x 14.Oem. Pria 
14-05. Pat 30p. + 25% VAT 

MINIATURE NEONS 
6mm dia., 12rnm length lead. length approx. 20mm. Recom- 
mended ballet resistor 120K ohms for 240 Volt operation 
Price: Packet of 10 for 60p. renege 15p. plus 8% VAT 

A.S.P. LTD. 
DEPT PW9, SIMMONDS ROAD, WINCHEAP, 

CANTERBURY, KENT. Tel: (0227) 52436 

So you want to save money and be sure of quality as well T 

AUTOWIPE 
Automatic side 
light switch to 
keep you within the 
law. See price list 

VARIWIPE 
Controls wipers 
stroke by stroke as 
required. Easy to 
fit. See P.W. Dec. 
Details in price list. 

ELECTROWINK 
Car flash unit for 
caravan, 
emergencies, etc. 
Electronic. No mods. 
needed to your car. 
See our price list. 

S.A.E. brings full 
latest list. Everything 
over £3 sent postal 
paid. 

RESISTORS 
E12 values 10010 10M0. Mostly carbon film, some 
good quality composition, }, } watt supplied as 
available. -tap ea. 100 one value SIp. } watt. 5% 
carbon film, tp ea, 100 one value 75p. 
CAPACITORS 
Small electrolytics, 1 uF to 502F, up to 50V, supplied 
as available 4p each. Others too numerous to list. 
Min. ceramics, most values to 10n, 50V 1 -Sp each. 
Polyester, polystyrene and others. 
TRANSISTORS 
Good quality marked, tested by TI, Ferranti,- Micro 
Electronics, but with unfamiliar numbers. Will 
replace popular types such as BC/07, 108, 109, 177, 
178, 179, 207, 204, 182. 212, etc. 7p each. 
ISO PNP or NPN for £5 -SI. 
S8 PNP and SBNPN for £5.00. BARGAIN BAGS 
100 assorted resistors,* to I W, mostly carbon film, 
all good quality. 80p each. 
100 asstd small electrolytics. £2.50 
100 asstd. miniature ceramics £1 0c 

bCIEnTRDnIC 
40, HIGH ST., SOMERSHAM, HUNTINGDON, 
CAMBS., PE17. 3JA. Tel Somersham 048674 321 

PRACTICAL WIRELESS T.V. SOUND TUNER 

IF Sub -Assembly (G8) £6.80. P & P 55p. 
Mullard ELC1043 Varicap UHF Tuner C4.20. P & P 30p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1 00. 
Resistors, Caps, Semiconds etc. £5.22. P & P 55p. 
Printed Circuit Board £1 00. P & P 25p. 

Add 25% VAT to price of goods. P & P all items 65p. 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

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

ICs TRANSFORMERS CONNECTORS 

Use DORAM components for your project 

SPEAKERS SWITCHES TOOLS CASES 

The doorvre to Amateur Electronics 

Ng 
trilfitIGUI l- pI110NZ 

ONLY 

INC POST ANO PACKING 

DOPAM'S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF 

QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM 

TRUSTED BIG NAME MANUFACTURERS. 

3KALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW 

COMPONENTS ADDED FROM CUSTOMER REQUESTS. 

16 EXTRA PAGE DATA SECTION. 

SIC UNIQUE FREE UP -DATE PRODUCT INFORMATION SERVICE DURING LIFE 

F SPAN OF CATALOGUE. 
ill ALL COMPONENTS SENT BY RETURN OF POST. 

SAC POST AND PACKING FREE (only applies for Great Britain, N. Ireland and 

F B.F.'P.O. Nos. - overseas orders F.O.B.) 

NO QUIBBLE REPLACEMENT PART SERVICE 

F ieás+mtybwssieereliairsres PLEASE PRINT BLOCK CAPITALS 

Daum 
DORAM ELECTRONICS LIMITED 
P. O. Box TAB 
Leeds LS12 2UF 

I enclose 60p. Please send me by return my 
new Doram Catalogue. (Overseas orders 
except for B.F.P.O., please add 309 Jor 
post and pecking surface only). 

NAME 

ADDRESS 

Post Code 

Practical Wireless, January 1976 733 



1111-PAK 
BRAND NEW FULLY GUARANTEED 

TRANSISTORS 

Type Price Type Price Type Price Type Price Type Price 
AC107 Oß0 BSY40 Oß9 AF118 0-88 ORP61 0.41 BC172 0.15 
AC113 049 BSY41 0.29 AF124 0.81 P20 0.61' BF167 OB2 
AC115 Oß0 B8Y95 0.13 AF125 0-81 P346A Oß0 BF173 0EE 
A(Á]7% 0.80 B8Y95A 018 AF128 0-29 P397 948 BF176 086 
AC122 012 ßU105 6204 AF127 0.29 8T140 0.18 BF177 0-86 
AC125 0.18 Ci11E 051 AF139 021 ST141 0.18 BF178 081 
AC126 048 C400 0 81 AF178 0-61 TIP29 0-44 BF179 0-81 
AC127 0.19 C407 028 AF179 0.61 TIP30 062 BF180 0-81 
AC128 049 0424 028 AF180 0.61 TIP31A 0.58 BF181 0.81 
AC132 045 0425 0.51 AF181 0-51 TIP32A 0-68 BF182 0-41 
AC134 015 C426 0.88 AF186 0-51 TIP41A 0-68 BF183 0-41 
AC137 015 C428 0-20 AF239 0.88 TIP42A 0.81 BF184 0.26 
AC141 O 19 C441 0 31 AL102 0.68 TIS43 581 BF185 0.81 
AC141K 0.30 C442 0 81 AL103 0-68 UT46 0ß8 BF187 0.28 
AC142 0.19 0444 0-88 ASY26 0.26 ZN414 1-11 BF188 0-41 
AC142K 0.26 C450 022 A8Y27 0.81 20301 019 BF194 0-19 
AC151 0.16 MAT100 0.19 ASY28 0.E8 20302 0.19 BF195 0.12 
AC154 0.20 RATIO). 0-20 A8Y29 Oß8 20303 0.19 BF196 0.16 
AC155 Oß0 MAT120 019 ASY50 0.26 20304 026 BF197 016 
AC156 0 20 MAT121 0-20 ABY51 0.86 20306 0.41 BF200 0 48 
AC157 Oß5 MJE52I Oß8 ASY52 0.26 20308 0.88 BF222 0-98 
AC165 0.20 MJE2955 0.88 A8Y54 0.26 2N2926 G 048 BF257 0-46 
AC166 0.20 MJE3055 0.67 ASY55 028 2N2926 Y 0-11 BF258 0.61 
AC167 020 MJE3440 0.51 ASY56 0-26 2N2926 0 0.10 BF259 0-87 
AC168 0.25 MPF102 0.48 ASY57 0.E6 2512926 R 0.10 BF262 0-66 
AC169 046 MPF104 0.88 A6Y58 0P28 2N2926 B 010 BF263 058 
AC178 Oß0 MPF105 0.38 ASY73 928 2N3010 0.71 BF270 0-88 
AC177 Oß5 A OZ'21 0.41 2N3011 0-16 BF271 0-81 
AC178 929 OC'20 086 BC107 0.08 2N3053 0-18 BF272 0-81 
AC179 0.29 0022 0.47 BC108 0-08 2N3054 0-47 BF273 0-86 
AC180 0.20 0C23 0.49 130109 0.08 2N3055 048 BF274 0-86 
AC180K 0.80 0024 0.67 BD136 0.41 2N3319 046 BFW20 0-81 
AC181 Oß0 0025 0.89 BD137 0-48 2N3391 A 0.17 BFX29 0.28 
ACI81K 0.80 OC26 0.80 BDI38 0.51 2N3392 016 BFX84 Oß2 
AC187 022 0028 0.51 BD139 0.56 2N3393 0-15 BFX85 081 
AC187K Oß8 0029 0.01 BD140 0.81 2N3394 0-16 BFX86 Oß2 
AC188 Oß2 0095 0.48 BD155 0-81 2N3395 0.18 BFX87 0ß6 
AC188K Oß8 OC36 0.61 BD176 0.81 2N3402 0.81 BFX88 0-4E 
ACY17 0.28 0041 0-20 BD176 0-61 2N3403 0.21 BFY50 0-20 
ACY18 Oß0 0042 0.26 BD177 0.67 2N3404 0.29 BFY51 020 
ACY19 Oß0 2N918 0.81 13D178 0-67 2N3405 0-48 BFY52 020 
ACY20 0.20 2N929 0.21 BD179 0-71 2N3414 0.18 20309 0.87 
ACY21 Oß0 2N9ß0 Oß1 BD180 0.71 2N3415 016 20339 0ß0 
ACY22 0.17 2N1131 Oß0 BD185 0.87 2N3416 0.29 20339A 0-17 
ACY27 049 2N1132 02E BD186 0-87 2N3417 029 20344 0-19 
ACY28 0.19 2511302 0.15 BD187 0.71 2N3525 0.77 20345 0.17 
ACY29 0 88 2N1303 0.16 BD188 0-71 2N3614 0-69 20371 0-17 
ACY30 0.29 2N1304 O-18 BD189 0-77 2263615 0-76 2037113 0-12 
ACY31 Oß9 2N1305 0.18 BDI90 0-77 2N3616 0.76 20373 0-18 
ACY34 Oß1 2N1306 0.21 BD195 0.87 2N3646 0-09 20374 0-18 
BC173 045 2N1307 0.21 130196 0P87 2N3702 042 20377 0-81 
BCI74 015 2N1308 0.24 BD197 0.98 2N3703 0-12 20378 017 
BC175 022 2511309 Oß4 BD198 0-92 2N3704 0.18 20381 0-17 
BC177 049 2N1613 020 BD199 0-98 2N3705 0-12 20382 0-17 
BC178 0.19 2N1711 0.20 BD200 0-98 2N3706 042 20401 0 81 
BC179 049 2NI889 0.82 BD205 0-81 2N3707 0-18 20414 0-81 
BC180 025 2N1890 0.46 BD206 0.81 2N3708 0-08 20417 0-26 
BC181 526 2N1893 0.88 BD207 0.98 2N3709 0.09 2N388 0 86 
BC182 015 2N2147 0.78 BD208 0.98 2N3710 0-09 2N888A 0-58 
BC182L 045 2N2148 0.58 BDY20 11-02 2263711 0-09 2N404 0-20 
BC183 0.15 2512192 0.86 BF115 026 2N3819 0.89 2N404A 0.29 
BC183L 0.16 2512193 0.88 BF117 0-46 2N3820 0.61 2N524 548 
BC184 0.20 2N2194 0.86 BF118 0-71 2N3821 0.86 251527 0.60 
BC184L 020 2N2217 0.22 BF119 0-71 2N3823 0.29 2N598 0 48 
BC186 Oß9 2N2218 0.20 BF121 0.46 2N3903 029 2N599 0-46 
BC187 0-29 2512219 0.20 131,123 0.61 2N3904 0-81 2N696 0-18 
80207 0-11 2512220 0-22 BF125 0.46 2N3905 Oß9 2N697 0.14 
BC208 0.11 2N2221 0-20 BF127 0.51 2N3906 0-28 2N698 0.25 
BC209 0 12 2N2222 Oß0 1326152 0-56 2N4058 0-12 2N699 0.88 
BC212L 0.18 2N2368 0.18 BF163 0-46 2N4059 0-10 2N706 0-08 
BC213L 0.13 2N2369 0.16 BFI54 0-46 2N4060 0.12 2N706A 0-09 
BC214L 517 2N2369A 0.15 BF155 0.71 BC113 0.10 2N708 012 
BC225 Oß6 2N24I1 0.25 BF156 0.49 BC114 0-16 2N711 0 81 
BC226 0 36 2512412 0-25 BF157 0-66 BC115 0-16 2N717 0-88 
80801 028 2N2646 0.48 BF158 0.68 BC118 0.18 2N718 0ß5 
BC302 Oß6 2N2711 0.21 BF159 0.81 BC117 0.19 2N718A 0-51 
BC303 0.81 2512712 0.21 BF160 0.41 BC118 0-10 2N726 0.29 
BC304 0.87 2N27I4 0.21 BF162 0.41 BC119 0.81 2N727 0.29 
BC440 0 81 2N2904 0.18 BFI63 0.41 BC120 0.81 2N743 0.20 
BC460 0 87 2N2904A Oß1 BF164 0.41 BC125 0.12 2N744 0-20 
BCY30 026 2N2905 0.21 BF165 0.41 BC128 0.19 2N914 016 
BCY31 027 2N2905A 0.21 0044 046 BC132 0.12 2N4061 0-12 
BCY32 0 81 2512906 0.16 0045 0-18 BC134 0-19 2N4062 0-12 
BCY33 0.22 2N2906A 049 0070 0-10 BC135 0-12 2N4284 0.18 
BCY34 Oß6 2512907 0-20 0071 0.10 BC136 0-18 2N4285 0.18 
BCY70 015 2N2907A 522 0072 0.16 BC137 0.18 2N4286 0-18 
BCY71 0.20 2N2923 0.15 0074 0.15 BC139 0.41 2N4287 0-18 
BCY72 045 2N2924 016 0075 046 BC140 0-81 2N4288 0-18 
BCZ10 020 2512925 0.15 0076 0-18 BC141 0.81 2N4289 918 
BCZ11 0.26 ACY36 021 0077 0ß6 BC142 0.81 2N4290 018 
BC212 Oß6 ACTH 0.29 0081 0-18 BC143 0.81 2N4291 0-18 
BD1I5 063 ACY40 048 OC81D 048 BC145 0.48 2N4292 0-18 
BD1I6 0.81 ACY41 0.19 0082 0.16 BC147' 0.10 2N4293 0-18 
BDI21 0.61 ACY44 086 008213 046 B0148 010 2N5172 042 
BD123 0 67 AD130 0.99 0083 Oß0 BC149 0-12 2N6194 0.66 
BD124 0.70 ADI40 0.49 00139 0.20 BC150 019 2N5294 058 
1313131 0.51 AD142 049 00140 0-20 BCI51 OßA 2N5296 0-68 
BD132 0.61 AD143 0.89 0C169 0.26 BCI52 018 2N5457 Oß2 
BD133 0.67 AD149 0.51 00170 0.26 BC153 0-29 2N5458 0B2 
BD135 0.41 AD161 0.86 00171 0-26 BC154 0.81 2N5469 0.41 
BFY53 0.18 AD162 0.86 00200 0B8 BC157 049 2N6122 0.89 
B6X19 0.16 AD161 4: 00201 0ß9 BC158 0.12 20301 0.51 
BOX20 0.16 AD162(MP) 00202 0-29 BC159 0.12 28302A 0.48 
BSY25 916 0.61 00203 026 BC160 0.48 28302 0.48 
BSY26 0.16 Á0T340 0.61 00204 0.26 BC161 0-51 28303 0-56 28Y27 
BSY28 
B8Y29 
B8Y38 

046 
016 
016 
0.19 

AF114 Oß5 
AF115 025 
AF116 025 

00205 
0C309 
OCP71 
ORP12 

0.88 
0.41 

044 
0-44 

BC167 012 
BCI68 0-12 
B(;169 0 12 
110170 012 

28304 
28305 
29306 
28307 

0-71 
0-80 
0-80 
0'80 ß8Y89 0.19 AF117 0-25 ORP60 0-41 BC171 0-16 28321 0-75 

SEMICONDUCTORS 
74 SERIES T.T.L. I.C's 

BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL 
FAMOUS MANUFACTURERS.. 

Quantities 
1 25 100+ 

0.65 0.68 0-80 
0.69 0.68 085 
0.79 0 76 0.78 

1120 21.16 8111 
11-89 2180 21 ß0 
11-02 0 97 0-98 

0.98 0.88 0.83 
21-57 21-43 8148 
11-11 21-06 81-09 
8111 1108 81.02 

0.98 0.88 0.83 
1180 11-26 1180 
6180 11ß5 81-20 
1180 2125 1120 
6180 21.26 8180 
8187 11-62 1166 
8167 2162 8156 
11-48 2144 1189 
2148 2144 2189 
1102 0.97 0.98 
8116 21-11 1106 
8116 11-11 11-06 
1116 8111 11 06 
2868 2868 2847 
8116 8111 8106 
1187 81-62 81-55 
2181 2176 81-71 
1181 1176 1171 
8181 8176 1171 
6181 1.76 1171 
11-20 1118 11-11 
8102 0.97 0.98 
41.11 2106 8102 
2111 8106 2102 
8256 2260 8245 
2281 22.21 22-11 

Devices may be mixed to qual ly for quantity price. (TTL 74 eerier only) data is available for 
the above aeries of Le'e in booklet form. PRICE 35p. 

Type Quantifier Type Quantities Type 
1 25 100 4- 1 25 100+ 

7400 0.14 0.18 0.12 7448 2102 0-99 0.97 74122 
7401 0.14 0.18 0.12 7450 0.14 018 0.12 74123 
7402 0.14 0.18 0.12 7451 0.14 0.18 0.12 74141 
7403 014 0.18 0.12 7453 0-14 0.18 0-12 74145 
7404 0.14 0.18 0.12 7454 0-14 0.18 0.12 74150 
7405 0-14 0.18 0 12 7460 0.14 0.18 0.12 74151 
7406 0.88 0.81 0ß9 7470 0.80 027 0ß6 74153 
7407 0-86 0.81 029 7472 0.80 027 0-25 74154 
7408 0.23 0ß2 021 7473 0.88 0.36 0.32 74155 
7409 0.88 0.22 021 7474 0.88 0.86 0ß2 74156 
7410 0-14 0.18 0.12 7475 0.56 0.54 0.52 74157 
7411 0ß3 0.22 0.21 7476 0 41 0-40 0.89 74160 
7412 028 0ß6 0.24 7480 0.66 0.64 061 74181 
7413 0-80 029 038 7481 1.02 097 0.93 74162 
7416 028 0ß7 0-28 7482 0.88 0.79 0.74 74163 
7417 028 0-27 Oß6 7483 1111 1106 0.97 74164 
7420 0-14 0.18 012 7484 0.98 0-90 0.88 74165 
7422 0.28 0-27 026 7485 8148 2144 2189 74166 
7423 0.87 0 88 0.85 7486 0.82 0.81 0.90 74174 
7425 0.87 0.86 0.86 7489 6870 23-47 23.24 74175 
7428 0.87 0.86 0.88 7490 0.60 0.58 0.56 74176 
1427 0.87 0.86 0.88 7491 1108 0.97 0-98 74177 
7428 0.42 0.89 0.87 7492 0 69 0.66 0 59 74180 
7430 0.14 0.18 0.12 7493 0.69 0.68 0.59 74181 
7432 0.87 0.86 0.33 7494 0-79 0.76 0.69 74182 
7433 0.89 0.87 0.86 7495 0.79 0.78 0-69 74184 
7497 032 0.80 028 7498 0.89 0-86 0 80 74190 
7438 0.82 0.80 0-28 74100 21-89 11-84 2180 74191 
7440 0.14 0.18 0.12 74104 0-58 0.54 0.61 74192 
7441 0.89 0.86 969 74105 0.58 0.54 0.51 74193 
7442 0.69 0.68 0.59 74107 0-41 0.88 0.87 74194 
7443 11-11 21-06 1102 74110 0.56 0.51 0.46 74195 
7444 1111 11-06 1102 74111 0.88 081 0.78 74196 
7445 21-48 2144 8189 74118 0.98 088 0.83 74197 
7446 21-11 2106 1102 74119 8189 8180 11-20 74190 
7447 1102 0.99 0.97 74121 0-46 0.44 0.41 74199 

* D.T.L. 930 SERIES 
Type 

BP930 
BP932 
BP933 
BP935 
BP936 

Quart/Mrs 
1 25 

014 0-18 
0.16 0.14 
0-16 014 
0-15 0.14 
0.16 0.14 

100+ 
0-12 
0.18 
0-18 
0 18 
0.18 

Typr 

BP944 
BP945 
BP946 
BP948 
BP951 

Quantities 
1 25 100+ 

0.15 0.14 818 
528 526 Oß8 
914 518 0.18 
0.28 0.26 0-28 
0.65 0.60 556 * 

2 Amp 
6 Amp 

10 Amp 

TRIACS 
00V 
0-51 
0.61 
0.9E 

400V 
0 -71 
0.77 

21-12 

Case 
TO5 
T066 
TO48 

100V 
0.81 
051 
0.77 

* I D.I.L. SOCKETS 
100+ 

0.25 
0.80 
0.62 
0.10 
0.11 
0.12 

1 
113014 14 pin type 0.81 
T8016 16 pin type 0.86 
T8024 24 pin type 0.69 
BPS 8 8 pin type (low cost) 0.14 
BP814 14 pin type (low coat) 0.15 
BP810 16 pin type (low cost) 0.16 

25 
0.28 
0.82 
0.84 
0-12 
0-13 
0.14 

Type Quantifier 

LINEAR I.C's 
Type Quontities 

1 25 100+ 1 25 100+ 
72702 048 0.44 0.42 SL701C 0-46 0-42 0.87 
72709 0 2 0.21 0.19 SL7020 0.48 0-42 0-37 
72709P 0.19 0.18 0.17 TAA283 0-74 0-86 0-56 
72710 0.82 0.81 0.28 TAA293 0-98 0-88 0-88 
72741 0.28 Oß7 026 TAA360A 
727410 0.26 025 Oß4 1171 81.67 6157 
72741P 028 027 0-28 uA703C Oß6 0.24 0-22 
72747 0.79 0.74 0.61 uA709C 0-19 0-18 017 
72748P 0.86 0.83 0.81 uA711C 0-88 0ß1 0.28 
8L201C 0.46 0.42 0.87 uA712C 0.32 0.81 0.29 

Typ 

BP962 
BP9093 
BP9094 
BP9097 
BP9099 

Quantities 
1 25 100+ 

0.14 018 0.18 
0.42 0.40 038 
0-42 040 0.88 
0.42 0.40 0.88 
042 040 0.38 

ALL PRICE 
PLEASE ADD V 
ITEMS EXCEPT 

GIRO NUMBER 
388-7006 

Postage & Packin 
Add extra for airma 

Type Quantifies 
1 25 100+ 

uA723C 0.46 0.48 040 
76003 21-89 11-84 11.80 
76023 21.86 21.84 21.80 
76860 0-88 0-88 0.88 
LM380 0.98 0.90 088 
NE566 0.45 0.48 0.40 
NE556 0-88 0-86 0-88 
TBA800 21-89 81-84 21-80 
ZN414 11-11 - - 

SILICON RECTIFIERS 

PIV 
300mA 750mA 
(DO 7) (80 16) 

1 Amp 
Plastic 

50 0.05 0.06 IN4001 
100 0.05 0.07 1514002 
200 0.06 0.09 1N4003 
400 0.07 0.14 1514004 
600 0.08 0-16 1514005 
800 0.11 0.18 1514008 

1000 013 028 1514007 
1200 - 0.32 

1.5Amp 3Amp 10Amp 30Amp 
(80 16) (80 10) (80 10) (TO 48) 

005 0.07 044 049' 0.86' 
0.08 0-09 0.16 0.21' 0.89' 
0.07 0.12 0-20 028' 0.98' 
0.08 0.14 0.88 0.85 51ß6. 
0.09 016 0.88 0.42 1178. 
010 0.18 0.85 0.51 1184' 
0.11 0-23 544 0.60' 2281 

528 054 0.69 2288 
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PO BOX 6 WARE HERTS 
SUPER UNTESTED PAKS 

Pak Io. Description Prim 

U 1 120 Mar Sub -min. General purpose Germ. diodes .. .. 
U 2 60 Mixed Germanium transistors AF/BF .. 
U 8 76 Germanium gold bonded sub -min. like OA6, 0A47 . . 

U 4 80 Germanium transistors like 0081, AC128 .. . . 

U 6 80 200mA sub -min. silicon diodes .. . . 

U 6 30 Sil. Planar trans. NPN Ilke BSY96A, 210706 

U 7 16 Sil. rect. TOP -HAT 760mA VLTG. RANGE up to 100 

U 8 60 511. planar diodes DO -7 glass 250mA like OA200/202 . . 

U 9 20 Mixed voltages, 1 Watt Zener Diodes .. .. . 

1710 20 BAY60 charge storage diodes DO -7 glas . . 

1711 20 PNP Sil. planar trans. TO.O like 2101132, 2102904 . . 

V13 30 PNP-NPN Sil. transistors 00200 Or 20104 .. . . 

U14 150 Mixed silicon and germanium diode. .. .. . . 

1716 20 NPN Sil. planar trans. TO -5 Ilke 210696, 2N697 .. . . 

U16 10 9Amp sil. rectifier. stud type up to 1000 PIV . . 

1717 30 Germanium PNP AF transistors TO.O like AOY 17-22 
U18 8 6 Amp all. rectifier BYZ18 type up to 600 PIT . . 

1119 20 Silicon NPN transistor Ilke BC 108 .. .. 
U20 12 1.6 Amp .il. rectifiers top hat up to 1000 PIV 
1721 30 AF. Germ. alloy transistor. 20800 eerie. at 0071 
U23 26 MADT's Ilke MHz seras PNP transistor 
1724 20 Germ. 1 Amp rectifier GJM eerie. up to 300 PIT 
U25 26 300 Mils NPN silicon transistor 2N708, BBY27 
1726 
1729 
1732 
1783 
U34 
1136 
U3ß 
1737 
1738 
1739 
1740 
1743 
U44 
1745 
1746 
U47 10 T0220AB plastic trame 60V 6A .. .. .. 1120" 
1748 9 NPN Oil. power transistor like 2N3066 .. 0120 
1749 12 NPN Oil. plastic power tram.. 69W like 2n0294/6296 .. 11.20 
Code Ne's mentioned above are given as a guide, to the type of device In 
the pak. The devices themselves are normally unmarked. 

080 
060 
060 
080 
080 
0.60 
060 
080 
0 80 
080 
060 
060 
060 
060 
080 
080 
060 
060 
080 
060 
060 
080 
060 

30 Feat switching silicon diodes like 157914 Micro -Min 0.60 
10 1 Amp SCR's TO -5 can. up to 600 PIV O1381126.600 .. 11'20" 
25 Zener diodes 400 mW DO -7 case 3-33 volts mixed .. 0.60 
16 Plastie case 1 Amp ell. rectifiers IN4000 eerie. .. .. 0 80 

30 Silicon PNP alloy trans. TO.O BCY26 25302/4 .. . . 

25 Silicon planar transistor PNP TO.18 2N2906 .. . . 

20 Silicon planar NPN transistors TO -6 BFY50/61/62 .. 
30 Silicon alloy transistor 130.3 PNP 00200, 02322 .. 
20 Fast switching silicon trans. NPN 400 MHz 2N3011 . . 

30 RF. Ger. PNP transistor 2101303/6 TO -6 .. .. 
10 Dual transistors 6 lead TO -5 2102060 .. .. 
26 Silicon trans. plastic TO.18 A.F. BCI18/114 .. . . 

20 Silicon trans. plastic TO -5 BC116 .. . . 

78A SCR.TO86 up to 600 PIV 
20 Unijunction transistore similar to TI543 . . 

0.80 
060 
080 
0.60 
O. 60 
0-80 
0-60 
060 

.. 2180" 
060° 

CLUDE VAT 
25% TO ALL 

ADD 8% 

NO VAT 
d 20p overseas 
imum order 75p 

VOLTAGE 
REGULATORS 

TO.B Plastic Encapsulation 
11A.7806/L129 6V 

(Equiv. to MV116V) 11 25D 

uA.7812/L180 12V 
(Equiv. to MVR12V) 1185p 

uA.7815/L181 16V 
(Equiv. to MVR16V) 11ß.6D 

uA.7818 18V 
(Equiv. to MV)318V) 1125 

THYRISTORS 
PIV 0.13A 013A IA 

TO18 T092 TO6 
10 018 016 
20 
30 
60 

100 
160 
200 
400 
600 
800 

016 0-18 
0-19 022 
082 0-28 
0-26 0-80 
0.31 0 88 
088 0 44 

7A 10A 16A 30A 
TO88 TO66 TO64 TO48 TO48 T048 TO48 
SA 6A 5A 

0 20 086 0-36 086 048 0-51 0-64 11-18 
0.26 0-25 0-48 0-48 061 0-67 0-68 11-43 

086 080 0-60 0-60 0-67 0-62 0-68 11-68 
0-80 0-89 0-66 0-67 0-62 0-71 0-77 21-79 
0-89 048 0-89 0-69 0-78 0-99 0-90 - 
0.68 0-66 0-81 0-81 0-92 1129 11-89 14-07 

AA119 
AA120 
AA129 

AAíYB 
BA100 
BA316 
BA126 
BA148 
BA154 
BA166 
BA16g 
BA178 
BB104 
BY100 

Price 
068 
0.08 
0.08 
0-09 
0.10 
010 
O .21 
0-22 
0-16 
0-12 
016 
0-14 
O .16 
0.16 
018 

DIODES 
Type Price 
BY1o1 tea 
BY105 0-18 
BY114 a2ß 
BY124 012 
BY126 0.36 
BY127 0.18 
1317128 016 
BY130 017 
BY183 081 
BY164 0.61 
BY11.381300-44 
BY21O aie 
BYZ11 0-81 
BYZ12 011 
BYZ13 086 

Type Price 
BYZ16 0-41 
BYZ17 0.36 
BYZ18 0.38 
BYZ19 0.19 

0ÓÁ (91&q) 006 
00661 (0A70- 
OA79) 0.07 
0.16 Short 
Lead. 0.81 
OA10 a14 
0A47 0-07 
0A70 0-07 
0A79 067 
0401 0-07 

Typa 
0A80 
0A90 
0A91 
0A90 
OA200 
OA202 
ßD10 
9D19 
11034 
1N34A 
1N914 
1N9í6 
1/94148 
18021 
18951 

Price 
009 
0-07 
0.07 
0-07 
0.07 
007 
008 
008 
0-07 
007 
006 
006 
008 
010 
070 

QUALITY TESTED PAKS 
Pak No. Quality Tutted Pak, Price 
Q 1 20 Red spot transistor PNP .. 0.80 

1 Q2 
QS 
Q4 
Q6 
Qe 
Q7 
Q 8 
Q9 
Q10 
Q11 

Q12 
QI3 
Q14 
Q16 

Q17 
Q18 
Q19 
Q20 
Q21 
Q22 2 

Q23 
Q24 
Q25 
Q26 

Q27 
Q28 
Q29 

Q30 
Q31 
Q32 
Q33 
Q34 

Q36 

Q88 
Q87 
Q38 
Q39 
Q40 
Q41 
Q43 
Q44 
Q46 
Q46 
Q47 

Q48 
Q49 

Q50 
Q61 
Q52 
Q58 

Q64 

White spot B.F. translators PNP .. 060 
OC 77 type transistor 0.80 
Matched transistors OC44/45/81/81D 080 
OC 76 transistors .. .. .. 0.80 

OC 72 transistors .. 0.80 

AC 128 translators PNP high gain .. 0.60 

AC 126 transistors PNP .. .. 0 60 

00 81 type transistors .. .. 0.60 

OC 71 type transistors 
AC 1271128 Complementary pair. 
PNP/NPN .. .. .. 0.60 

AF 116 type transistor, .. .. 0.60 
AF 117 type transistors .. .. 0.60 
OC 171 H.F. type transistors .. .. 0.60 
2102926 Sil. Epoxy transistor, mixed 

NPN 2 x ßT.141. d i x ßT.140 0.60 
MADT'B 2 x MAT 100 d 2 x MAT 120 0.60 
MADT'S 2 x MAT 101 d 1 x MAT 121 0.80 
OC 44 Germanium transistor A.F. .. 0.80 
AC 127 10PN Germaniun transistor 060 
NET transistors A.F. B.F. coded .. 0.80 
OA 202 Silicon diodes sub -min .. 060 
OA 81 diodes .. .. .. .. 0.60 
IN 914 Silicon diodes 76PIV 75mA .. 0.60 
OARS Germanium diodes sub -min - 

10A 600 PIV Silicon rectifier I6416B a60" 
silicon power rectifier BYZ 13 0.00 
Sil. transistor 2 x 2N898, 1 x 210897, 
1x210898 060 
Silicon switch transistor 210706 NPN 0.80 
Silicon »witch transistors 210708 NPN 0.60 
PNP Sil. trans. 2 x 2101131, 1 x 2N1182 0.60 
Sllicon NPN transistor 2101711 0.80 
Sil. NPN trans. 2102369, 600MHz 
(code P397) . 060 
Silicon PNP TO.O 2 x 2102904 & l x 

2108648 TO.18 plastic 300 MHz NPN 0.80 
2N3003 NPN Silicon transistor 060 
PNP transistor 3 x 2N8703, 2 x 2103702 0.60 
NPN translator 3 x 2N3704, 2 x 2N3700 060 
NPN transistors 3 x 2103707, 2 x 2N3708 0.60 
Plastic NPN TO18 2103904 .. .. 0.60 
BC 107 NPN trauators 0.00 
NPN transistor. 3 x BC 108, 2 x BC 109 060 
BC 113 NPN TO.18 traneistor .. 0.60 
BC 116 NPN TO --5 transistor 0-g0 
NPN high gain transistor 2 x BC 167, 
2xBC168 .. .. .. .. 060 
BCY 70 PHI' transistor TO.18 .. 060 
NPN transistor 2 x BFY 61, 1 x BFY 
62 .. .. .. .. 0 60 

BOY 28 NPN switch transistor TO -18 0.60 
BBY 95A NPN transistor 300MHz .. 060 
BY 100 type eliloon rectifiers .. .. 1120 

26 Sil. & Germ. trans. mixed all marked 
.. .. 

. 

.. .. 11.60 
6 TIL 209 Red LED .. . .. 1120" 

*I UNTESTEDT.T.L. PAKS 
Manufacturer "Fall Outs" which include Functional 
and part Functional Units. Then are classed s ̀ out -of 
epee' from the makers' very rigid specifications, brit are 
ideal for learning _about I.C.'s and experimental work 

Paklo. Contents Price 
U1000 12 x 7400 060 
UIC01-12 x 7401 060 
171002=12x7402 060 
171008-12x7408 060 
17I004 -12x7404 060 
171006-12x7406 0 60 
MGM- 8x7406 060 
11IC07- 8x7407 0 80 
17I010 -12x7410 060 
171018- 8 x 7418 0P60 
171020-18x7420 060 
17I080 =12 x 7430 060 
UI040-12x7440 0 80 
UI041= 6 x 7441 060 
171042- 6 x 7442 060 
17I048- 6 x 7448 0 60 
1.71044 x 5 x 7444 060 
MC -45- 6 x 7446 060 
UIC46- 6 x 7446 060 
1.1I047- 6x7447 060 
17I048- 6 x 7448 060 
17I060 -12x7460 060 
U1061-12 x 7451 0 80 
UIC68-12x7468 0 60 
17I0.64 -12x7434 000 
171080-12x7460 au 
UI070- 8x7470 000 

Pak Io. Contents Price 
171072- 8 x 7472 0.80 
171073= 8 x 7473 060 
171074- 8 x 7474 060 
171072 - 8 x 7476 060 
171076- 8 x 7478 060 
171080- 6 x 7480 060 
ÚI081- 6 x 7481 060 
111082 - 6 x 7482 0.60 
171089= 6 x 7483 0.60 
1711386- 6 x 7486 060 
UIC90- 6 x 7490 060 
172081- 6 x 7491 060 
01092- 6 x 7492 0.60 
171093- 6 x 7498 0.60 
17I094- 6 x 7494 060 
171096- 6x7496 0.60 
U1096- 5 x 7498 060 
U10100 -6x74100 060 
Úl0121-6 x74121 060 
1110141-6 x 74141 060 
ÚI0161-6 x 74161 0.60 
ÚI0164 -6x74164 060 
ÚI0198 -6x74198 0.80 
1710199 -6 x 74199 0.00 
me X126 Assor- 

ted 74'. 61.30 

MAMMOTH I.C. PAK 

APPROX. 900 P13033 
Assorted fall-out integrated circuita. Including: 7.osic 
74 eerie., Linear, Audio and D.T.L. Many coded 
devices but some unmarked -you to identify. 

OUR SPECIAL PRICE 11.809 

WORLD SCOOP 
717130 SEMICONDUCTOR PAZ 

Transistors --Germ. and Silicon. Rectifers-Diodes- 
Triace--Thyristors-I.C.'e and Zenera. ALL NEW 
AND CODED 

APPEOZ 100 P113CB8 
Offering the amateur a fantastic bargain PAR and an 
enormous saving -Identification and data sheet in 
every pak. 

ONLY 41.855 

UNTESTED LIN PAKS 
Manufacturer --Fall Outs" which include Functional 
and part Functional Units. These are clamed s 'out -of 
epee from the maker' very rigid specifications, but are 
ideal for learning about I.C.', and experimental work 
Pak Io. Contents Price 
17128709 -10 x 709 060 
ULI0710=7x710 060 
ULI0741= 7 x 741 060 
ULIC747 = 5 x 747 060 
ULI8748= 7 x 748 060 

C280 CAPACITOR PAK 
Containing 76 of the 0280 range of capacitors assorted 
n values ranging from 01nF to 2-2uF. Complete with 
dentification chart. 

FANTASTIC VALUE 
OILY £1.909. 

SIL. G.P. DIODES 
300 mW 40 PIV (min) SUB -MIN FULLY TESTED 

Ideal for Organ builders 
80 tor 602, 100 for 11.50, 600 for 15, 1000 tor If. 

G.P. SWITCHING TRANSI 
T018 81M. TO 28700/8 B8T27/98/96A 
All nsuable device. No open and shorts. ALSO 
AVAILABLE IN PNP similar to 2N2906, BCY 70 
90 for 50p, 50 tor 11, 100 toe 61.80, 600 for 68.1000 for 
114. 
When ordering please state NPN or PNP 

G.P. 100 

30 WATT GERMANIUM TO3 METAL CASE 
Vebo 80V, Vceo 30V, IC 10A, Hfe 30.170 replaces the 
majority of Germanium power Translator In the OC, 
AD NET range. 

1-24 26-99 100+ 
442 419 87p 

G.P. 300 

116 WATT SILICON TOS METAL CASE 
Vebo 100V, Vim 60V, IC 15A, Hfe, 20-100 suitable 
replacement for 2N3066, BDY11 or BDY20 

1-24 26-99 100+ 
605 48p 40p 

INDICATORS 
3010F Mlnitron 7 Segment Indicator 61.1194E 

MAN 3M L.E.D. 7 SEGMENT DISPLAY 
0.127" High Character 81.769* 

ZENER DIODES 
FULL RANGE IN STOCK 
VOLTAOI MANGE 2-3107 

400 mw 10 w loow* B17/ 
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Enough books are 
written about crime, 

this one stops it. 

Outside it's a book. Inside it's an ingenious 
ultrasonic burglar alarm from Heathkit. The GD -39. 

A complete kit that can be assembled in only a few 
enjoyable hours, with the help of a very easy to follow 
instruction manual. 

The GD -39 works by transmitting a silent, ultrasonic 
signal throughout the room. And continuously monitoring 
it. Any movement made by an intruder in the room will 
then automatically produce a change in the signal. 
Which triggers off a lamp and, thirty seconds later, a 
remote buzzer, that just you hear, or a loud bell. 

Enough to scare the living daylights out of a burglar. 
For more details, and a bookful of other ideas, just 

post the coupon now for your Heathkit catalogue. 
Or, if you're in London or Gloucester, call in and see us. 

The London Heathkit Centre is at 233 Tottenham Cou 
Road. The Gloucester showroom is next to our facto 
Bristol Road. 

Heath (Gloucester) Limited, 
Dept. PW-16 Bristol Road, 
Gloucester GL2 6EE. 
Tel: (0452) 29451. 

The GD -39 
Ultrasonic Burglar Alarm 

rTo: Heath (Gloucester) Limited, Dept. PW-16 ,Gloucester 
GL2 6EE. Please send me a Heathkit 
catalogue.I enclose atop stamp for postage. 

Name 

Address 

Postcode 

MEATH 

Schlumberger 

/Marshall's 
A. Marshall (London) Ltd Dept: PW 
42 Cricklewood Broadway London NW2 3ET Tel 01-452 0161/2 
Telex:21492 
& 85 West Regent St Glasgow G2 20b Tel : 041-332 4133 
8,1 Straits Parade Fishponds Bristol BS16 2LX 
Tel: 0272 654201/2 
& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel 644 2356 
Catalogue price 25p Trade and export enquiries \selcome 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's 
CA3020A [I 80 
CA3028A 79p 
CA3035 LI 37 
CA3046 70p 
CA3048 [2 11CD4516 
CA3052 LI 62 
CA3089E LI96CD4520 

TTL, CMOS 
CD4050 66p 
CD3130 88 
C04510 [1 25 
CD451 I [I 94 

LI 25SL414 
CD4518 LI 87 

LI 87SL61IC 

& Linears 
NE555V 70p 
NE556 [I 30 
NE560 [448 
NE565 L4 48 

LI80SN7450 
SL610C LI 70 

LI 70SN7453 

SN7412 65p 
SN7446 93p 
SN7447 95p 
SN7448 90p 

16pSN74161 
SN7451 16p 

16pSN74163 

SN74151 85p 
SN74153 SSp 
SN74154 LI SO 
SN74157 95p 
SN74160 [I .10 [I10 
SN74162 LI 10 

LIMO 
CA3090Q L4 23 LM30IA 489 5L612C LI -70 SN7454 16p SN74164 L2 01 
CD4000 36p LM308 L2 50 SK620C L2-60 SN7460 16p SN74165 [2.01 
CD4001 36p LO05TL SO SL621C 60 SN7470 33p SN74167 £4.10 
CD4002 36pLM380 LI 10SL623C L4 59SN7472 26pSN74174 LI 23 
CD4006 LI 58 LM381 L2 20 SL640C 0.10 SN7473 36p SN74175 90p 
CD4007 36pp LM702C 75p SN7400 16p SN7474 36p SN74176 [I 44 
C04008 LI 63 LM709 38p SN7401 16p SN7475 50p SN74180 LI 40 
CD4009 LI -18 7099 38p SN7401 AN38p SN7476 35p SN74181 LI 9S 
CD40 0 LI 18 BOIL 45p SN7402 16p 5N7480 60 SN74190 [2 30 
CD40 I 36p 14DIL 38p SN7403 16p 5N7481 LI 21 SN74191 L230 
CD40 2 36p LM7I0 47p SN7404 19p SN7482 73p SN74192 LI IS 
CD40 3 66p LM723C 90p SN7405 19p SN7483 9Sp SN74193 [I IS 
CD40 4 [I7çLM74IC 40p SN7406 43p5N7484 95pSN74196 LI 60 
CD40 5 LI 72 TO99 409 SN7407 4Sp SN7485 LI 23 SN74197 LI 58 
CD40 6 66p 8DIL 409 SN7408 19p SN7486 32p SN74I98 L2 2S 
CD40 7 L1-71 14DIL 38p SN7409 22p SN7490 43p SN74I99 LI -23 
CD40 8 L2 LM747 LI 03 5N7410 16p SN7491 BSp SN76003NL2.92 
CD40 9 86p LM748 60p 5N741 I 25p SN7492 4Sp SN760I3NLI.9S 
CD4020 LI 91 MIL 60p SN7412 28p SN7493 45p SN76023N[I.60 
CD4021 LI 72 1401L 73p SN7413 35p SN7494 82p SN76033NL2.92 
CD4022 LI 66 LM3900 70p SN7416 35p SN7495 71p TAA263 LI -10 
CD4023 36p LM7805 [á.00 5N7417 33p SN7496 75pp TAA300 LI 80 
CD4024 L1 24LM7812 Li 505N7420 16p SN74100 LI -25 TAA350A L2 10 
CD4025 32p LM78I5 L2 50 SN7423 19p SN74107 369 TAA550 60p 
CD4027 47pLM7824 Q 50SN7425 29pSN74118[I OOTAA6IIC[i ll 
CD4028 LI50MCI303L[I 50SN7427 29pSN74119[I 92TAA621 03 
CD4029 L3 50 MCI 310P 50 N7430 16p 5N74121 37pTAA661BLI 32 
CD4030 87p MC1330P 90p SN7432 28p SN74122 SOp TBA641 B 25 
CD4031 [S 19MC1351P 80p SN7437 359SN74I23 60pTBA651 LI69 
CD4037 LI-93MC14553 L4075N7438 33pSN74141 85pTBABOO LI 40 
CD4041 [I 86MC1466LL3 50SN7440 169SN74145 90pTBA810 LI 40 
CD4049 81pMC1469R 75SN7441AN8SpSN74150L1 SO TBA820 ElIS 
London, Glasgow, Paris and now BRISTOL It's 
our service that makes us grow 

POPULAR SEMICONDUCTORS 
2N696 Up 2N3906 27p AF139 6Sp BD139 71p MPSA56 319 
2N697 16p 2N4037 429 AF239 6Sp BD140 87p OC28 76}p 
2N698 82p 2N4036 67p AF240 90p BFI15 36p OC35 6 p 
2N699 59p 2N4058 IBp AF279 70p BF1I7 Up 0C42 S0p 
2N706 149 2N4062 ISp AF280 79p BF154 20p OC45 329 
2N708 17p 2N4289 349 AL102 00 BF159 27p TIP29A 49p 
2N9I6 1Sp 2N4920 LI 10 BC107 14p BFI80 36p TIP29C 5S9 
2N9I8 32p 2N4921 83p BC108 149 BF181 36p TIP3IA 62p 
2N1302 18413 2N4923 00 BC109 14p BF184 30p TIP32A 74p 
2N1304 26p 2N5245 47p BC147B 14p BF194 lip TIP33A LI 01 
2NI306 31p 2N5294 48p BC1485 ISp BF195 12p T1P34A LI -3I 
2N1308 47p 2N5296 48p 5C1498 13p 89196 13p TIP35A L3 90 
2N1711 45p 2N5457 49p BCI57A 16p BF197 1Sp TIP36A 1.3 70 
2N2102 60p 2N5458 469 BC158A 16p BF198 18p TIP41A 74p 
2N2147 78p 2N5459 49p 5C1678 ISp BF244 119 TIP42A L0 90 
2N2148 94p 2N6027 45p 5C1688 ISp 8F257 47p TIP2955 98p 
2N22I8A 22p 3N128 73p BC1698 15p BF258 S3p TIP3055 SOp 
2N2219A 26p 3N140 LI 00 BC182 Ilp BF259 53p TIS43 28p 
2N2220 25p 3N141 81p BCI82L 11p BF561 279 ZTX300 139 
2N2221 ISp 3N200 [2 49 BC183 lip BF598 ISp ZTX30I 13p 
2N2222 20p 40361 40p BC183L lip BFR39 249 ZTX500 13p 
2N2369 209 40362 43p BC 184 13p BFR79 24p ZTX501 139 
2N2646 S3p 40406 44p BC184L 13p BFX29 30p ZTX502 ISp 
2N2904 Up 40407 33p BC212A 169 BFX30 17p N914 7p 
2N2905 23p 40408 SOp BC2I2LA 16p BFX84 14p N3754 16p 
2N2906 19p 40409 S2p BC2I3LA ISp BFX85 30p N4007 IOp 
2N2907 229 40410 51p BC2141.8 18p BFX88 26p N4I48 7p 
2N2924 20p 40411 L1 00 BC2378 16p BFYSO 224,p N5404 22p 
2N29260 12p 40594 74p 8C238C ISp BFY51 239 N5408 30p 
2N3053 iSp 40595 849 BC239C I5p BFY52 20}p AA119 Sp 
2N3054 60p 40636 L1 10 BC257A 169 BRY39 48p 5A102 2Sp 
2N3055 73p 40673 739 BC2585 16p ME0402 20p 5A145 Itp 
2N3391 28p ACI62 209 8C2598 17p ME0412 18p BA154 Ilp 
2N3392 ISp AC127 20p BC301 349 ME4102 Ilp BA155 lip 
2N3393 ISp AC128 20p 5C30713 17p M 480 95p 551035 Up 
2N3440 S9p AC151 27p BC308A ISp M 481 LI 10 BBI04B 45p 
2N3442 LI 40 AC152 49p BC309C 20p M 490 LI OS BY126 Ilp 
2N3638 ISp AC153 359 BC327 Up M 491 1 45 BY127 13p 
2N3702 Ilp AC176 30p BC328 Up M 2955 L1 00 BYZII Slp 
2N3703 13p ACI87K 35p BCY70 17p M E340 48p BYZ12 51p 
2N3704 ISp ACIBOK 40p BCY7I Up M E370 65p 0A47 6p 
2N3706 ISp AD143 68p BCY72 ISp M E371 7Sp OASI ISp 
2N3708 14p AD161 SOp BDI21 LI 00 M E520 60p 0A90 6p 
2N3714L1 38 A0162 50p BD123 83p M E521 70p 0A91 6p 
2N3716 80 AF106 40p 80124 67p M E2955[I.20 0A200 Sp 
2M3771151 20 AFI09 40p BD131 409 M E3055 75p BY164 57p 
2N3773 65 AF 15 35p BD132 50p MP8113 47p ST2diac 209 
2N3789 L1 06 AF116 339 130135 43p MPF102 39p 40669 LI 00 
2N3819 37p AFII7 3Sp 130136 47p MPSA05 iSp TIC44 19p 
2N3820 64p AFI18 3Sp BD137 55p MPSA06 31p C106D 6Sp 
2N3904 27p AF124 309 80138 639 MPSA55 31p ORP12 609 
Prices correct at December 1975, but all exclusive of VAT. P.&P. 2Sp 
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P.B. ELECT7RONICS LTD. 
ELECTRONIC - SCIENTIFIC - / INSTRUMENTS 

Sales Office: 57 High Street, Saffron Walden, Essex. Tel: Saffron Walden (0799) 22876. 

Factory: 62 Largo Road, St. Andrews, Fife, Scotland. Tel: St. Andrews 2641. 

5 -DEC Solderless Breadboard 25p Off. 
The world proved S -DEC can now be yours with 25P off list price take this coupon to 
your local dealer or send direct to us for immediate delivery. 

S -DEC just plug components directly in, no soldering, use components over and over again. 

With your S -DEC you receive FREE a booklet which gives a range of circuits which 
can be quickly assembled on the S -DEC including Radio -Receiver, VHF Radio - 
Microphone, 3 Stage Amplifier and many others, also FREE control panel for 
mounting switches, lamps etc. 

S -DEC normally £1.98 with this advertisement £1.73 
(When ordering direct send £2.08 to cover Post & VAT) 

T -DEC normally £3.63 with this advertisement £3.38 
(When ordering direct send £3.87 to cover Post & VAT) 
U -DEC -A for discrete and use with I.C. send £4.31 

(Mr. Trader for every coupon received PB will refund 25p) 

NEW NEW PB DEC Super -Solder Boards. Low Cost 

... .-.-.. .-.-.,. 
,o.-.-.-. 

Matched to the world famous range of DEC breadboard layouts PB introduce a new 

concept into printed circuit board assembly. Now you can buy off the shelf profes- 

sional circuit boards which have the following features. 

DEC SUPER -SOLDER BOARD SSU. Roller Tinned for super soldering. 

Carefully engineered layout for maximum assembly efficiency bus -bars for power 

supplies. No cutting and drilling of contact rails required. 

The 208 contacts are identified by a letter number system. 

SIZE OF BOARDS 5" x 3" APPROX; fibreglass, drilled, roller tinned. 

Lay the prototype out on DEC -breadboards and then for small or large production 
runs use SUPER -SOLDER Boards. 

Super -Solder Boards are available in packs of 1 or 3 off. 
SUPER SOLDER BOARD SSS -1 for use with S DEC circuits only 1 off £0.39,3off £1.00 

SUPER SOLDER BOARD SST1 for discrete circuits 1 off £0.59, 3 off £1.60. 

SUPER SOLDER BOARD SSU1 for discrete and dil circuits 1 of £0.59, 3 off £1.60 

SUPER SOLDER BOARD SSN1 for discrete and dil circuits up to 40 lead .6" DIL and 

for direct insertion of TO5 .1" lead out sockets and packages 1 off £0.69, 3 off £2.00 

When ordering please £0.40 for Post and VAT. 

Zippy Cabinets. Ideal For All Assembly Cabinets. 
Robust ABS plastic assembly boxes, front panel designed to be cut and drilled, slots 

inside for mounting circuit boards attractive colouring and styling. 
TP1 80 x 50 x 30mm £0.72 1 OFF 
TP2 115 x 65 x 40mm £1.27 1 OFF 
TP3 155 x 90 x 50mm £1.62 1 OFF 
TP4 210 x 125 x 70mm £2.27 1 OFF 

Discount for quantity prices include Post & VAT. 

Resist Coated Circuit Board Lowest price In 
U.K. 
12" x 12" Glass Fibre 1/16 coated with resist 
£1.50 each. 

Circuit Board Manufacture, Fast delivery, Low 
Price, any circuit board made in days. 

S DEC -T DEC -U DEC Accessories. 
16 DIL ADAPTOR £0.99 
16 DIL with socket £1.92 
Single ended leads (packs of ten) £0.90 
Double ended leads (packs of ten) £0.90 
EXPERIMENT GUIDES used by all to 
teach electronics with DEC breadboards. 
GUIDE A 8 Projects £1.50 
GUIDE B 10 Projects £1.77 
GUIDE C 3 ADVANCED . £0.90 
GUIDE D 10 Projects £2.40 
GUIDE E 23 Projects £4.20 

NIGHT GUARD. 
Dimmer with a difference, Guards your home 
from theft, SET, darkness comes, lights come 
on, dawn, lights go off. Dims room lights up to 
500 watts. £5.95 + £1.05 VAT & POST 

PB Electronics (Scotland) Ltd. 
57 High Street, Saffron Walden, Essex, CB10 1AA. 
Tel: 0799 22876 

All stockists of DEC Breadboards 
please note PB are the manufacturers and suppliers, 
please send all orders, communications direct. 
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CZ IFiE TTN11rnE'i5 110+ WINDSOR 

Digital Displays 

58-60 GROVE RD. 
WINDSOR, BERKS.SL4 tHS. 
ADD 8% VAT TO PRICES MARKED 
ADD 25' VAT TO ALL OTHER PRICES 
SEND C,W.O,(EXCEPT 00VT'DEPTS) 
POST I P0VKitii. SUP FOR TOE IlK 

NEM FAST 3ERVICE.108 PRICES. 
MONEY RAC$ IF NOT SATTSP150. 
ALL RRA1113 NEN TOP GRADE FULL 
SPEC DEVICSS.CAF.LERS WELCOME 
NEW CATALOGUE LIST FREE OSE, 
IIABCLAYCABO A ACCESS BY POST. 
SORRY NO SALES TELEPHONE. 

INTEGRATED CIRCUITS 
DL707 COM,ANODE & 
DL704 COM,CATH. 
0,3" 0-9dp £1 ea 
747 JUMBO 0,6" CA 
LED DISPLAY £1.68 
3015F 0-9dp £1 
DL33 MINI 3 DIGIT 
& MAGNIFIER £1,500 
STROBE TUBE £5 

IL E 192 ped ozp 
209 STYLE OR 0.2" NO CLIP 12p 
TIL209 or 0,2"RED & CLIP 14p. 
GREEN LARGE/SMALL & CLIP 19p 
ORANGE LARGE/SMALL & CLIP 19p 
ORPI2 57o 205777 33p 
TEC12 PHOTO IC SCMITT 11 
IC AY51224 4 DIGIT CLOCK £4 
9145311 OR 1045314 6 DIGIT £5 
CAPACITORS 
CERAMIC 22p7 -0,1u1 50v 5p. 
ELECTROLYTIC:10/50/10o of 1n 
25V 7P. 50V Sp. 2uí/10V 6p. 
1000uí 25V 18p,200/500uf Sp. 
POTENTIOMETERS LIN/LOG 14p, 
PRESETS Hp. RESISTORS 14P ea 

HEATSINKS: TO5 A 7018 5p TV4 15p 
TV3/T03 lNp+EXTRUDED 4" 4Y1 29p 
SWITCHES:SPST 18p,DPOT 25p. 
DIN PLUGS ALL 12p .SOCKETS ALL 9p 

ALI CASES AB5/Aß7 50p.4013 65p! 
TRANSFORMERS I/lA 6 or 12V £1,50 

TRAMPUS FULL SPEC PAKS ALL II ea 
PAK A 10 RED LEDS our choice £1 
PAY D 5 741C OP ARP 8 PIN £1 
PAN C 4 2N3055 £1*.D 12 BC109£1 
PAK E 10 BC182 í1,P 11 293704 £1 
PAK G 8 BF751 £10,11 9 2113819e£1 
PAK J 9 2N3053 £1+.K 40 19914 11 

'03 Rp/IF 26p 
709 1099 22p 
709 DIL 14 28p 
710 UIL 14 31p 
723 Regul'r 45p 
741 DIL 8 21p 
741 OIL 14 31p 
741 T099 31p 
747 2x741 87p 
748 DIL 8 27p 
7805 5V £1,25 
7812 12V C1.25 
7815 15V £1,25* 
7900 Series £2 
78013 61 AP 75p 
CA3046 54p 
CA3048 £2 
CA3054 11.50 
ICL8038 SGEN £3 
19300 £1,50* 
IJ4301 OPA 41p 
LM304 0-40V £3 
1111308 Hi Bo 95p 
1,4309K 5V £1,75 
19372 IF £2,00 
19377 2x21 £3 
LM380 60745 89p 
L9381 £1.50 
193900 4OPA 63p 

7400 
7401 
7402 
7404 
7410 
7413 
7420 
7439 
7440 
7441 
7447 
7475 
7472 
7473 

VC1303 11.50 
MC1310 £2,20 
MC1312 SQ £2.50 
MC1318 £2.50 
MC1330 75p 
4C1339 £1.40 
MC1350/1/2 75p 
MC1486 /9 £3 
MFC4000 41 49p 
NE536 FETOPA £2* 
NE540 £1,10 
NE550 2vR' £1 
NE555 TIMER 92p. 
NE556 2x" 88p 
NE580 PLL £4.00 
NE561 PLL 14.00 
NE562 PLL £4.50 
NE563 £2,25 
NE585 £2.50 
NE586 £1.55 
NE567 £2.20 
5N72741 741 21p. 
SN76660 IF 75p 
SN788I1 IP £1 
TAD100 &IF £2 
TRA800 89p 
TBA810 71AF 99p 
TBA820 75p 
29414 RA 99p 

'4i1 TEL 
11p 
13p. 
13p. 
15p* 
13p 
29p 
13p 
130 
13p 
64p 
69p. 
26p+ 
24p. 
29p 

TRANSISTORS DIODE$ 
PRICE EACH.- MATCHING 20p+ 
AC127 & 128 11p INS.BUSH SET Hp. 
AC176 Sp. TIP29 & 30 43p 
AC187 1 188 11p. TIP31 & 32 54p 
AD149 45p TIP41 88p 
AD161 A 162 33p TIP42 74o 
DC107 8p TIP2855 99p 
BC107B 12p. TIP3055 87p 
BC108 8p TIS43 UJCT' 32p 
BC1088 12p LTX107/8/9 lip 
BC109 9p ZTX300 4304 20p 
BC109C 12p ZTX500 &504 42p 
BC147/8/9 9p 2N706 1 708 llp 
BC157/8/9 12p 202646 UJT 38p 
BC167/8/9 12p 202904 I 5 20p 
BC177/8/9 18p 2142926bro4rP 9p 
BC182/3/4A4LIOp 2N3053 16p 
BC212/3/444L12p 2N3054 42p 
BCY70/1/2 16p 283055 115W 37p 
BD131 1 132 39p 2N3055 RCA 8Op 
BFR88 250V 35p 2N3702/3/4/5 9p 
BFY50 14p 2N3706/7/8/9 9p 
BFY51 14p 203710 4 11 lOp 
BFY52 & 53 14p 2143919E PET 14p 
BSX19/20/21 16p 203820 FET 40p 
MJ2955 TOS 75p. 203823E FET 169 
MJE2955 99p. 293904/5/6 15p 
MJE3055 67p 204289 mini 31p 
'TU131 PUT 49p 295457 FET 45p 

Milos LOGIC 
7474 
7478 

29p 
29p. CD4000 MC14 1 145K AVAILABLE, 

7490 390. CD4000 15p0 CD4028 £1,29 
7491 73p CD4001 16p CD4548 £20 
7492 43p. CD4002 18p CD4047 £1,490 
7493 39p CD4009 65p CD4049 5?p+ 
7494 46p CD4011 20p CD4054 £1,89. 
7496 74p CD4013 53p CD4055 £1,890 
74100 £1 CD4016 49p CD408O £2.25 
74121 27p CD4017 £1,15 C04071 23p. 
74123 65p CD4018 £1.690 CD4081 23p0 
74141 64p CD4022 £1,550 CD4510 £1,49 
74173 £2 CD4023 180 CD4511 £2.250 
74174 £1 CD4024 £1,150 CD4528 11.10 
74175 350+ CD4027 800 CD4558 £2.35+ 

IrtCwPPlCffr 

0A81 & OASI GERMANIUM 5p. 
184001 1A50V 1 184002 5p 
1N4004 6p 104007 9p 
184148 4 18314 SILICON 4p. 
ZENERS 8ZY88 400a11 Sp. 
ZENERS 1íM 17P,Z1Jao4u£1 
BRIDGE RECTIFIER 1050 18p 
1A400V 25p. 4A100V 45p 

SCR's TRIACS 
SCR'. TAG1/400 1A400V Sop 
1A50V 38p IA 600V 70p 
C106D 4A400V SCR ONLY 47p 
TRIAC SC14RD 104400V £1 
TRIAC DISCO 15Á400V £2. 
DIACS:ST2 20p.BR100 25p vero 
36PINS 28pPACE CUriRR49p 
COPPERCLAD 0,1 PITCH VERO 
21"x5" 32p 21"x3í" 29p 
31"x5" 37P. 31"x34" 32p+ 
3i"xI7" £1.70 
34"x17" PLAIN 0.1"11,06 
DIL BREADBOARD 6x4" £2 IC pen 
DALO ETCH RESIST PEN 69p 
FEC ETCH PAK 500gm 89p 
6x4" COPPER BOARD 50p 
PCB KIT 3 ITEMS £2. 

CASSETTE MECHANISM C9 & £13 
TOS GAS DETECTORS 308etcC2 

TOP QUALITY NYLON 
SOCKETS SPIN 12pm o 
14PIN 130.:16PIN 14p 
9OLDERCON PINS: 
100 65ps1000 C4, 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today -both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & UILDS EXAMS (Technicians' Certifi- 
cates); 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 Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; 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. 

To: British National Radio & Electronic& School, Dept W.C. 16 
P.O. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Pleut 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 

CJL CJ L LTD. P.O. BOX 34,CANTERBURY,CT1 ITT 

ALL PRICES INCLUDE P&P AND V.A.T. 

AERIALS Telescopic, 15- 
120 cm £1.50 
KEYNECTORS Rapid connect to 
mains. Bui It -in piano switches, 
neon & 13A fuse £3.55 
MULTIMETERS Vdc/ac-10,50,250, 
1,000.Idc-0.1A.R-150k £4.95 
PRINTED CIRCUIT KITS Contain 
all items necessary to produce 
printed circuits £3.99 
SIGNAL INJECTORS Audio through 
video signals, ideal servicing 
ampiifiers,redio and tv £4.25 
TEST SWITCHES 5 miniature 
push to test switches £1.00 

AUDIO LEADS 
5p din plg to 5p dinplg, 1.5m £1.20 
2pdinplgto2pdinsktl0m £1.45 
5 pin din plug to 2phono plugs £1.20 
BIB HI-FI ACCESSORIES 
Groov-Kleens /42 £1.95 
}"Tape Editing Kits /23 £1.50 
Cassette Editing Kits /24 £1.65 
Cassette Head Cleaners /31 £0.65 
Hi-Fi Stereo Test Cassette £2.15 
Cassette Wallets (hold 6) £0.90 
CASSETTE HEAD DEMAGNETISER 
Shaped pole piece -saves time£3.65 
EARPHONES Stethoscope style, 
8 ohm dynamic £1.20 
Crystal earphone-lead&plug £0.65 
INTERCOMS 2 -station, ideal for 
the home -baby alarm,office,with 
cable and staples £6.35 
MICROPHONES Dynamic, remote 
start/stop,200 ohms, 100-10kHz 
6mV output £2.15 

STEREO HEADPHONES Superb 
stereo listening in comfort end 
privacy.30-15kHz, 8 ohms £4.85 
STEREO HEADPHONE JUNCTION 
BOXES 3 way unit selects phones 
only ,speakers only or both £2.30 
STEREO PRE -AMPLIFIERS 
3-30m V . R IAA . Out :200-ß00m V 
fiat.20-20kHz.Supply:PP3 £7.30 
SPEAKERS Mirlature,75mm 
dia, 8 ohms £0.95 
SOLDERING IRONS /ANTEX) 
15W, 'C' miniature irons, 
slide on & off 3/32" bit £2.30 
3/32'1/813/161bits-each £0.45 
'C 'Elements £1.10 
25W, X25 irons. low leakage, 
slide on & off 1/8" bit £2.30 
3/32'; 1/8", 3/161 bits -each £0.47 
X25 Elements £1.15 
Soldering Kits, SKI, 'C' Iron, 
2 spare bits 3/32" & 5/32",heat 
sink ,solder ,base,booklet £3.85 
Stands,ST3,High grade base, 
spring , sponges, accomodat ion - 
spare bits £1.10 
SOLDER -in handy Bib 
dispenser £0.43 
TRY SQUARES 
10 tools In one -ideal -marking 
out Cabinets, Chassis, PCB's 

£2.50 
WIRE STRIPPERS & CUTTERS 
Bib 8B, 8 guage selector , automatic 
opening,easy grip handles £0.85 
FOOT SWITCHES 
Push on/off.Anti skid £2.70 
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I.L.P. (Electronics) Ltd 

SHEER SIMPLICITY! 
Tuner 
Gram 
Tape 
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Ralf HU 
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-L 

N 

E 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 is a complete mono hybrid preamplifier, 
Ideally suited for both mono and stereo applications. 
Internally the device consists of two high quality 
amplifiers-the first contains frequency equalisation 
and gain correction, while the second caters for tone 
control and balance. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick-up 3mV RIAA: Ceramic Pick- 
up 30mV; Microphone 10mV: Tuner 100mV; Auxiliary 
3-100my; Input/Impedance 47k0 at 1kHz. Outputs: 
Tape 100mV; Main output 0db (0.775V RMS). Active 
Tone Controls: Treble ± 12db at 10kHz; Bass ± 12db 
at 100Hz. Distortion: 0.5°%, at 1kHz. Signal/Noise 
Ratio: 68db. Overload Capability: 40db on most 
sensitive Input. Supply Voltage: ± 16-25V. 

PRICE £4.75 +£1.19VAT 

I.L.P. Electronics Ltd. 
Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

the HY50 is a complete solid state hybrid HI-FI 
amplifier incorporating its own high conductivity 
heatsink hermetically sealed in black epoxy resin. 
Only five connections are provided, Input, output, 
power lines and earth. 
TECHNICAL SPECIFICATION 
Output Power: 25W RMS into 80 . Load Impedance: 
6-16n. Input Sensitivity 0db (0.775V RMS). Input 
Impedance: 47k0. Distortion: Less than 0-1% at 25W 
typically 0.05%. Signal/Noise Ratio: Better than 75db 
Frequency Response: 10Hz-50kHz A 3db. Supply 
Voltage: A 25V. Size: 105 x 50 x 25mm. 

PRICE £6.20 + £1.55 VAT 

The PSU50 incorporates a specially designed trans- 
former and can be used for either mono or stereo 
systems. 
TECHNICAL SPECIFICATIONS 
Output voltage: 50V (25-0-25V). Input Voltage: 
210-240V. 
Size: L.70. D.90. H.60mm. 

PRICE £6.25 + £1 56 VAT 

Please supply, 
Total Purchase price 
I Enclose, Cheque D Postal Orders D Money Order D 
Please debit my Access account Barclaycard account 
Account number 
Name & Address 

Tel (0227) 63218 Signature 
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I Forjust Li ; the 
world is yours! 
The world of electronics, television, radio/audio is on parade 
in the second great Wireless World annual. Constructional 
articles include making a photographic timer. Surveys cover 
video, magnetic tape compatability, electronic ignition and 
radio astronomy in schools. 'How to ...' features range from 
using oscilloscopes to making printed circuit boards. And 
there's a reference section listing standard frequency 
transmissions and much, much more. All written with the 
clarity, authority and expertise you'd expect from 
Wireless World. 

*£1 from newsagents or £1.35 inclusive by post from 
the publishers. 

O rder Coupon 
To General Sales Dept., Room 11, Dorset House, Stamford St., 
London SE1 9LU. 
Please send me .... copy/copies of Wireless World Annual 1976 at 
£1.35 inclusive. 
I enclose remittance value £ (Cheques payable to IPC Business 
Press Ltd). 

Name (please print) 

Address 

Company regd. in England No. 677128 
Regd. office: Dorset House. Stamford St., 
London SE1 9LU. 

THE SHORT 

*CR70A 
CDDAR WAVE PEOPLE! 

*MADE 
TO 
ORDER t 

£39.00! ef r) 
COMMUNICATION RECEIVER I- VAT £.75 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies. all six amateur 
bands 160-10 metres, International broadcast, Met. stations etc. etc. 
giving world-wide reception. Exclusive features include Air -spaced 
CODAR-COIL Hi -"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 200/240 volts A.C. it only needs your aerial and e 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering-your delivery date will be shown on your 
receipt, sent by return. 
CODARCOIL air spaced inductors are used by major 
telecommunication companies throughout the world. 

ILLUSTRATED LEAFLETS FREE ON REQUEST (STAMP APPRECIATED) 
ACCnow e You can pay by Acnt 

no. now please put your account 
on order!! 

PRODUCT! R.Q.80* 
£10.00! (,:) 

I- VAT £.2.50 

AERIAL TUNER UNIT 

This new CODAR A.T.U. tunes 1.5.30Mhz and is designed to match random 
length single wire aerials from a few feet of indoor aerial to long outdoor 
wires to the receiver. 
Hi -Q low loss air spaced CODARCOIL Inductor with no less than 10 position 
tapping switch and tuned by two air spaced variable capacitors, gives ex- 
ceptionally wide range of matching to all types of receivers. 
Compact size, handsome low slim line cabinet 9" x 5" x 21". Ready for use. 

PRODUCT! MINI CLIPPER 
SHORT WAVE KIT 

All transistor. Tunes 550Khz to 30Mhz world wide coverage using 4 miniature 
plug-in coils. Separate electrical bandspread receives AM/CW/SSB. Loud 
speaker output for any external 2-8 ohm speaker. 
No technical knowledge required, printed circuit board construction. 
simple to build with step by step pictorial instructions. 
A quality CODAR-KIT, full 12 months guarantee. The ideal low cost starter 
Kit for the beginner SWL to loin the fascinating hobby of long distance 
listening and collection of colourful QSL cards from all parts of the world! 
PRICE C10.80 (CARR. FREE) + VAT 02.70. 

PR40 R.F. PRE -SELECTOR. Will substantially improve receiver per- 
formance over the range 1.5.35 Mhz. 
PRICE L1100 (CARR. FREE) + VAT L2.75 

MULTIBAND 6 SHORT WAVE KIT. PRICE [16 S6 (CARR. FREE) + 
VAT [4 14 

SUPPLIERS TO N.M. AND 
OVERSEAS GOVT. DEPTS. 

VALCON WORKS BURRELL BUILDINGS CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
WORLD-WIDE MAIL ORDER-EXPORT QUOTES FREE. Tel: LANCING 61901 BNIS - 8TZ 

RR 
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äydAge g FOR 
MOTOROLA McMos® 

MC14001 CP 
MC14002CP 
MC14011 CP 
MC74015CP 
MC14017CP 
MC14021CP 
MC14023CP 
MCI 4027CP 
MC14042CP 
MC14048CP 
MC14049CP 
MC14510CP 
MCI 4511 CP 
MC14528CP 

Quad 2 Input NOR 
Dual 4 Input NOR 
Quad 2 Input NAND 
Dual 4 Bit Static Shift Register 
Decade Counter 
8 Bit Static Shift Register 
Triple 3 Input NAND 
Dual J -K Flip -Flop 
Quad Latch 
Phase Locked Loop 
Hex Invertor Buffer 
BCD Up -Down Counter 
BCD 7 Segment Latch Decoder Driver 
Dual Monostable 

SN7400N 
SN7402N 

lip SN7404N 
tep SN7413N 
lip SN7447AN 

£120 SN7472N 
£122 SN7473N 
E7-25 SN7475N 

20p SN7490N 
OOD SN7493N 

E1d0 SN7495N 
E1 SN74121N 

Mp 
£1 4s 
£2.12 

gip 

NATIONAL SEMICONDUCTOR 
LM380N 14 pin DIL 2 watt audio amp £1.20 

LM380-8 8 pin DIL 1 watt audio amp £1.05 

LM3900N 14 pin DIL Quad OP -AMP 69p 

LM1303N 14 pin DIL Stereo Pre Amp £1.85 

LM381N 14 pin DIL low noise stereo pre -amp £1.85 

LM723CN 14 pin DIL Var. Voltage Regulator 55p 

MM5314 24 pin DIL Clock Chip £4.35 

MICRO TEST 80 
Electronic Zero Ohm 

20,000 ohm per volt sensitivity 

Fully screened against external magnetic fields 

Scale width and small case dimensions 
(90 x 70 a 18mm) 

Accuracy and stability (2%in D.C., 2% in A.C.) 
of Indicated reading 

U Simplicity and ease of use and readability 

Full ranges of accessories 

1000 times overload on the ohmetric ranges only 

ij Printed circuit board is removable without 
deeoldering 

18 fields of measurements & 40 ranges 

VOLT DC.: 8 ranges: 
VOLT C.A.: 5 ranges 
AMP. DC.: 6 ranges 
AMP. C.A.: 5 ranges 
OHM.: 4 ranges 
V. OUTPUT: 5 ranges 
DECIBELS: 5 ranges 
CAPACITY: 4 ranges £12°90 

SEMICONDUCTORS 
AC128 lep BC338 16p 
AD1611 .E1. BC347 13p 
AD1621 BC348 12p 
AF114 25p 8C349 12p 
AF116 25p BC350 1Sp 
AF239 45P BC351 15p 
BC107 12p BC352 15p 
BC108 12P BCY71 21p 
BC147 10p BD131 40p 
BC148 10P BDV55 £1.05 
BC149 10p BF194 10p 
BC157 10p BF195 10p 
BC158 sP 8E196 12p 
BC159 9p BF197 12p 
BC172B 12p BFX29 25p BC237 15p 

gFY51 20p BC238 12p 
BSX80 Up BC239 15p BU102 E1s5 BC251A 1ip 
B BC307 15p U704 95p 

BC308 13p MJE3055 70p 
BC309 15p OC28 fiep 
BC317A 10p OC71 15p 
BC318B 18P TIP29A 45p 
BC319C 20p TIP41A 97p 
BC320A 20p TIP42A £1-05 
BC321A 20p 2N1302 20p 
BC322B 20p 2N1304 25p 
BC327 20p 2N2243 70p 
BC328 1ip 2N2369 12p 
BC337 18p 2N3055 79p 

'matched pair' 2N3553 £1.10 

IN4002 
1N4003 
IN4004 
IN4007 
IN4148 
DA91 

7p 
sp 
sp 

10p 
Op 
5p 

LINEARS 
741 30p 
MC1310P £210 
MFC4000B 75p 
ZN414 £1-25 
NE555V 80p 

EUROSIL 
F1109 24 pin DIL 
Clock Chip £7.78 

TEXAS TTL 
74 SERIES 

Quad 2 Input NAND 
Quad 2 Input NOR 
Hex Inverter 
Dual NAND Schmitt Triggers 
BCD To 7 Segment Decoder Driver 
J -K Master -Slave Flip -Flop 
Dual J -K Master -Sieve Flip -Flop 
8 Blt & 4 Bit Blstable Latches 
Decade Counter 
4 Bit Binary Counters 
4 Bit Right Shift Left Shift Registers 
Monostable Muttivibrators 

lip 
lip 
lip 
32p 
tip 
2{p 
30p 
Sip 
Sip 
Sop 
70p 
35p 

SUPERTESTER 680R ICE 
10 Fields -80 Ranges: 20,000 Ohm per Volt/sensitivity 

Fully screened against external magnetic fields 
Scale width and small case dimensions (128 x 95 x 

32mm) Accuracy and stability (1°% in D.C., 2% in 

A.C.) of indicated reading Simplicity and ease of 

use and readibllity Full ranges of accessories 
1000 times overload Printed circuit board is removable 
without desoldering More ranges £19.9K 
than any other meter. . 

SPECIAL OFFER 
"ECONOMACK" 

7 Segment LED displays common anode 

70/E. 0 3" 75p each 4 for £2.75 

727E. 0.5" Dual £1.65 each 4 for £6.00 
747E. Jumbo 6" £1 95 each 4 for £7.00 

TANTALUM CAPACITORS SMOOTHING GAPACITORS 

0-1pF 35V 14p 

0.22uF 35V 14p 

0-470F 35V 14p 
1 -OUF 35V 14p 
2.2pF 35V 14p 
4.7oF 35V 14p 
4.7pF 25V 14p 

CAN TYPE 

1250µF 25V 40p 

1500µF 160V £1.50 
4700µF 63V £1.10 
6800µF 40V 90p 

10000µF 40V £1.50 
10000pF 63V £1.75 
15000µF 16V 60p 

ALL PRICES 
INCLUDE VAT. 

Dow Corning Silicon Heatsink Compound 100gm 

Ferric Chloride 1Ib Bag 
Etch Resist Ink 30cc 

£1.40 
60p 
89p 

ihIDOì KITS 

UK105/C FM Microtransmitter 
UK220 Signal Injector 
UK230 AM/FM Antenna Amplifier 
UK285 UHF/VHF Antenna Amplifier 
UK302 4Ch. Radio Control Transmitter 
UK345/A Superhet R/C Receiver 
UK325 GXC 2Ch. R/C Splitter 1000Hz. & 

2000Hz. 
UK330 GXC 2Ch. R/C Splitter 1500Hz. & 

2500Hz. 
UK555 Radio Control Strength Meter 
UK780 Electronic Metal Detector 
UK875 Capacitive Discharge Electronic 

Ignition Kit Neg. Earth 

£8.07 
£3.53 
£4.16 
£8.87 

£17.50 
£8.81 

£8.34 

£8.34 
£9.65 

£11.65 

£17.33 

ä`13 gE9 
ELECTRONICS 

283 Edgware Road, London W2. 
Tel. 01-262 8614 
Hours of business 9.30 - 6.00 
Monday to Saturday Callers welcome 

ALL PRICES INCLUDE VAT PLEASE ADD 20p P & P 
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EDITORIAL ANNOUNCEMENT 
PRACTICAL 
WIRELESS 

PC B SERVICE FOR READERS 

n- 
------ 

Z 
N 

© IPC Magazines Ltd. 

As a result of continued requests from readers we are happy to 
announce the start of a printed circuit board service for projects 
published in Practical Wireless. A list of PCBs now available, 
plus ordering coupon, will be found below. The list will be 
extended as new PCBs are made available. Generally the boards 
will be of epoxy glassfibre, drilled and roller -tinned. For the time 
being PCBs for projects published in PW before December 1975 
are not available through this new service 

I To:- READERS PCB SERVICES, PO BOX 11, WORKSOP, NOUS 

----1 

Please supply PCB/s as indicated by tick/s in box/es 

Issue Project Ref Price 

Dec 75 Radio -Pickup Link DN0792 0.98 + 10 p/p 
Dec 75 Random Number Selector DN0793A 0.98 + 10 

Dec 75 Sound -To -Light Display DN0798 1.15 + 10 

Dec 75 12V PA System DN2/JM 0.98 + 10 

Dec 75 Disco System, Amplifier 
(2 required) SRBP each AM0421 3.40 + 18 

glassfibre each AM0421 4.10 -I- 18 

Dec 75 Disco System, Light Modulator AM0423 2.70 + 18 

Jan 76 Music Box SRBP DN1/JM 2.25 + 18 

glassfibre DN1/JM 3.00 + 18 111 

Jan 76 Emergency Light Unit AM0419 3.50 + 18 

Post and packing is for one board. For each additional board add 4p 
to the 10p or 18p rate as applicable. Prices include VAT. 

I enclose Postal Order/Cheque No for £ made 
payable to READERS PCB SERVICES. 

NAME 

ADDRESS 

Post Code 
Any correspondence concerning this service must be addressed to READERS 
PCB SERVICES and not to the Editorial offices. I_-- 
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NEWS... NEWS... NEWS... 
Sinclair digital watch 

THE watch is controlled by a 
quartz crystal and on com- 
mand displays either hours 

and minutes or minutes and 
seconds, depending on the switch 
that is operated. The display is 
internally timed for one second 
or will stay on as long as the 
switch is closed. The two operat- 
ing switches are located on the 
watch front beneath the LED 
display. There is a third switch 
on the rear which permits setting 
of the watch and holding of the 
time to which it has been set. 
Closing the read hours and 
minutes switch and then depress- 
ing the set switch will clock 
hours round at the rate of one 
per second and similarly depress- 
ing the minutes and seconds 
switch followed by the set switch 
will clock minutes round at one 
per second. Seconds are automati- 
cally reset to zero. Depressing 
the set switch only will stop the 
watch and hold the set time. 

Sinclair guarantee an accuracy 
of better than one second per 
day and typically several times 
better than that will be obtained. 
The accuracy is fundamentally 
determined by the quartz crystal 
and the precision to which this 
is trimmed. The watch is powered 
by two small mercury cells and 
will give a life of typically one 
year dependent on the frequency 
with which the display is used. 

The electronic circuitry to con- 
trol the watch is all contained 
on a single integrated circuit 
which Sinclair Radionics have de- 
signed using injection logic tech- 
nology. The chip requires only a 
quartz crystal, a trimmer capaci- 
tor, an LED display and batteries 
to complete the electrical line-up. 

Three years ago, having spent 
a considerable time reviewing and 
analysing various technologies 
appropriate to electronic watches, 
Sinclair realised that the process 
which was gradually emerging 
from the research laboratories of 
Philips and IBM had both elec- 
trical parameters and cost poten- 
tials well -suited to a watch. The 
process is now known as PL and 
is capable of very low power 
consumption, having a speed 
power product of less than 1pJ, 
combined with an ability to supply 
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high peak currents without using 
excessively large output devices. 
The process is intrinsically cap- 
able of low voltage operation 
without needing tight parameter 
control. 

A study carried out by the 
company showed that without 
recourse to fine geometries a 
chip area saving of 1-5:1 could 
be achieved compared with ion 
implanted CMOS devices and at 

the same time both segment and 
digit drive components could be 
incorporated on the chip. With 
one exception presently available 
CMOS chips require separate bi- 
polar digit drivers. The process 
required careful development 
with an able semiconductor com- 
pany, but it had a good start as 
it was based on a well -established 
bipolar process with a consider- 
able amount of knowledge already 
to hand. The development lay in 
optimising a different range of 
parameters. 

Close analysis of chip size, slice 
processing cost and yield showed 
that the balance should weigh 
considerably in favour of the bi- 
polar technology and therefore a 
major design programme was 
undertaken. 

The whole design was carried 
out by Sinclair engineers to the 
extent of producing an actual 
circuit layout, which was diffused 
and refined iv conjunction with 
ITT in England. During all stages 
of both circuit and process de- 
velopment, close contact was 
maintained between the two 
companies to ensure that circuit 
parameters married up to process 
requirements and vice versa. 

Part Exchange 
Scheme 

HENRY'S-LINDAIR hi-fi and 
audio retail group is oper- 
ating a new Part Exchange 

Department. 
The firm states that customers 

who bring their old equipment 
into any Henry's-Lindair store will 
be given a reasonable 'trade-in' 
allowance which they may then 
use against the purchase of new 
equipment from that particular 
store. The trade-in equipment will 
then be passed to the Service 
Department, if necessary, where 
it will be tested and overhauled. 
It will then be sold through one 
of the group's newly established 
Bargain Centres in Edgeware 
Road and Tottenham Court Road, 
London, with a three month 
guarantee. 

MORE NEWS ... ON 
PAGE 758 

Arrow Stock Sheet 
ABROW Electronics Ltd., 

recently sent us a copy of 
their latest stock sheet and 

price list. Included in it are their 
special low price specialities of 
COS-MOS logic devices and items 
ranging from a metal detector. 
and S -Dec products to opto - 
electronic devices and jack plugs. 
A very useful list of available 
components and prices to have 
by the workbench. 

If you would like a free copy 
of the. Arrow list, send a stamped, 
self-addressed envelope to Arrow 
Electronics Ltd., Mail Order 
Dept., P. W., 7 Copt f old Road, 
Brentwood, Essex, CM14 4BW. 

Aerialite 
ERIALITE Aerials have trans- 

ferred their sales, produc- 
tion and technical depart- 

ments from Congleton in Cheshire, 
to Whitegate, Broadway, Chadder- 
ton, Oldham, Lancs, OL9 9QC. 
Telephone: 061-652 1111. 
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W ITH another season of possible power failures 
approaching interest must again be centred 
on ways of lighting the home when the mains 

fail. This article describes an Emergency Light Unit 
which will automatically illuminate a central posi- 
tion in a home during a power cut. The light output 
is sufficient to illuminate a hall or landing and stairs 
to prevent accidents in the dark. By using an in- 
expensive moulded commercial case the unit can be 
made to look very presentable, becoming a perma- 
nent part of the decor. 

This unit is the type of 'luminaire' known as "non - 
sustained" as it lights up only under mains failure 
conditions. It belongs to the general class of `3 -hour 
luminaires' although the rechargeable cells used 
allow a discharge period of over 4 hours. The 3 -hour 
rating applies to a cycle period of 24 hours, i.e. one 
mains failure or less per day. 

Circuit 
A 6-0-6V transformer, Fig. 1, is permanently con- 

nected across the mains to provide both a charging 
current for the cells and a `mains -on' reference volt- 
age, which ceases when a mains failure occurs. 
Diodes D1 and D3 are connected as a full wave 

+ B1 82 

1B3 

LP1 

LP2 

LP3 

3 lamps 
each 3.5v 

03A 

Tr1 
BFY50 

Tr2 
BC108/9 

Ici 

rectifier to charge the cells through the current 
limiting resistor, Rl. The unit uses three nickel 
cadmium cells Bl/3 giving a total terminal voltage 
of 3-75V to power three 3-5V 0.3A bulbs in parallel. 

The specification for this class of Emergency Light 
Unit requires that it should be capable of operating 
on a 24 hour charge/discharge cycle. The lamps fitted 
to the unit consume almost IA and for the specified 
3 -hour discharge period this represents 75% of the 
capacity of the 4Ah cells. In a 24 hour cycle there- 
fore, a charging period of 21 hours is available to 
replace 75% of the cell capacity or 3Ah. 

The value of Rl has been chosen to give approxi- 
mately 250mA charging current recommended by the 
cell manufacturers as not giving rise to damage 
through overcharging, and which, in fact, replenishes 
the cells, after a 3 hour discharge at 1A, in 17 or 
18 hours, safely exceeding the requirements of the 
specification. 

A proposal to the British Standards Institute 
recommends that it shall be mandatory to have a 
warning should the cells fail to charge. This is to 
take the form of a long -life red indicator lamp 
monitoring the actual charging current, rather than 
the presence of a mains input to the 'luminaire.' In 
this design an LED is used with its limiting resistor 

-o 
F2 

0.5A 

R4 
100 

R3 

All 1 N4002 

F1 
0.1A 

Fig. 1 : Circuit of the Emergency Light Unit. All components with the exception of the lamps and LED, 
are mounted on a single PCB. 

Tr1- 2 
W1151 
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to sense the voltage drop across R1, which is about 
2.5V when the cells are charging normally. Should 
a cell become open circuit or a fault develop in the 
charger circuit then the voltage drop across Rl will 
fall to zero and the LED will go out, as proposed in 
the above recommendation. In practice the LED must 
be arranged so as to be visible at all times, easily 
arranged by placing the LED behind, but close to, the 
diffuser giving a patch of red light during normal 
charging. 

The `mains -on' reference voltage is produced by 
D2 and D4 which give -6V from the transformer 
relative to the positive side of the battery when the 
mains is applied. The reference voltage is smoothed 
by Cl, to prevent 100Hz triggering of the lamp, and 
fed to Tr2 base which biases this transistor off by 
making its base more negative than its emitter. How- 
ever, when the mains fail Cl discharges into R3 
and Tr2 is no longer cut off. Base current through 
R3 turns on the transistor which in turn turns on Trl 
by effectively connecting R2 between its base and the 
positive supply. 

Transistor Trl is supplied with such heavy base 
current through R2 and Tr2 that it saturates and 
behaves as a simple diode of low voltage drop in 
series with the cells and the bulbs. In practice a 
saturation voltage of 650mV is typical, corresponding 
to a power dissipation in Trl of only 600mW. With 
Trl saturated the bulbs receive about 3.3V and pass 
a little under lA if three 0.3A bulbs are used. Higher 
current bulbs should not be used in an effort to 
increase the light output as Trl will fail to saturate 
and will overheat. It is possible to use a lower current 
load (3x 0.15A bulbs, for instance) which will 
lengthen the maximum discharge time for the unit. 

The Emergency Light Unit is equipped with two 
fuses, one of 0.1A on the primary side of the mains 
transformer and one of 0.5A on the secondary, 
designed to offer protection against a fire hazard in 
the event of any components failing. Only the speci- 
fied types should be used otherwise the unit may be 
dangerous under fault conditions. 

Construction 
There are two possible ways of constructing the 

Emergency Light Unit; either as a self-contained 
lamp or as a `control box' driving a separate decora- 
tive lamp. In the latter case the PCB is constructed 
as will be described and housed in a suitable cabinet, 
with any metalwork connected to mains earth. The 
LED to indicate cell charging should be mounted on 
the front of the control box and a small_ socket pro- 
vided for connection to the bulb(s), which can be 
concealed in an ornamental oil lamp or something 
similar. 

Self-contained `luminaires' are most popular com- 
mercially and this unit was primarily designed to be 
both self-contained and attractive in appearance. A 
rather pleasing case for the unit is available in a 
choice of colours from British Home Stores as an 
interior light fitting. It is a simple matter to remove 
the reflector and lampholder fitted in the bottom 
of the case, as well as all metal attachments, to leave 
an empty shell into which the PCB and lampholder 
board can be fitted. 

To ensure long term reliability a PCB, Fig. 2, has 
been designed to accommodate all the electronics. 
The board is octagonal as it has to fit in the bottom 
of the round case. It is convenient to mount the trans- 
former first. The specified one is for PCB mounting. 
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* components list 

Resistors 
R1 1052 2W, R2 3352, R3 100í2, R4 10052 

(R213/4 are 1W 5 or 10%) 

Semiconductors 
Tri BFY50 
D1/4 1 N4002 

Tr2 BC108 or 109 
LED TIL209 

Miscellaneous 
Cl, 100FiF 10V. TI, 240V primary, 6-0-6V 250mA 
secondary (B.B. Electronics, 1 Windsor Walk, 
South Anston, Nr. Sheffield, Yorks. Type EL3/6A 
£1.86 25p PIP). B1/3, Ever Ready NCC400 
Style HB, or similar, 3 off. F1, 100mA 20mm fuse. 
F2, 500mA 20mm fuse. Fuse holders, for PCB, 
2 off. Lamps, 3-5V 0.3A with holders, 3 off. Case, 
British Home Stores type 1914. TO5 heatsink for 
Tri. 

Alternatives can be used but mounting holes will 
have to be drilled in the board and the transformer 
connected with flexible leads. 

All the other components, except the cells, can 
then be mounted as in the PCB layout drawing Fig. 3. 
The fuse holders are easier to mount if they are 
clipped on to a fuse before insertion into the board. 
Trl is fitted with a T05 finned heatsink to keep it 
cool during discharge. Solder tags are inserted for 
the six external connections to the board. The cells 
are inserted last because, as received, they are par- 
tially charged and could damage partially completed 

The completed 'luminaire'. The PCB is mounted in the bottom of the 
case, the lamp board resting on a rim inside the case. Both boards 

should be a tight fit in the case. 
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6% 

Fig. 2: Full-size layout of the PCB. Fig. 3: next page, shows the component layout. The cell retaining straps have been removed in this view. 

circuitry. Short lengths of tinned copper wire are 
used to connect the cells to the board and give some 
support. Small straps are then made from sheet 
tinplate, one for each cell held down on either side 
using the 6BA holes in the PCB. Alternatively, simple 
straps can be formed from thick copper wire passed' 
through the holes, twisted and soldered under the 
board. 

Three bulbs are used in the prototype and the three 
MES lampholders are mounted on a piece of perspex, 
fixed to the top of the bottom half of the case, and 
painted white to act as a reflector. The perspex is 
a tight push fit in the case and needs no mounting 
screws. A small bracket is made from aluminium to 
hold the LED against the translucent dome. All three 
lampholders are wired in parallel with a short length 
of flex left for connection to the PCB. Similarly a 
length of flex is soldered to the LED, Fig. 4. 

(N.B. On no account should wood be used to make 
the lampholder board or any other part of the 
luminaire as this would present a fire hazard.) 

From ( rrom 
AM 0128 

The PCB is placed in the bottom of the case and a 
I PC B PC B 

felt pen used to mark the position of the four mount- 
ing bolts. The base is then drilled to accept 4BA 
bolts which are held captive with nuts. This is neces- 
sary because the PCB has to be removed prior to 
installation to reveal the holes for the wall screws. 
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Fig. 4: The lamp board also carries the LED which should be bright 
enough to be visible through the translucent part of the case when the 

cells are charging normally. Diameter of the board will depend upon 
the actual case used by the constructor. 
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When the board has been mounted, the wires to the 
lampholder panel are soldered to the tags and the 
panel fixed in place. 

After thoroughly checking all connections the 
mains can be connected to the input of the unit. The 
LED should glow indicating that the cells are being 
charged. A voltmeter across Rl should indicate a 
voltage drop of about 2.5V showing that the charging 
current is of the right order. After a period of ten 
minutes or so the cells should be sufficiently charged 
to run the lamps for a couple of minutes when the 
mains is switched off. 

Installation 
The unit can be mounted in any position as the 

cells are held by their straps. Should the unit be 
mounted on a ceiling it is important to check that 
the lampholder panel is a tight fit. 

There are three mounting holes for woodscrews, in 
the bottom of the case, together with a central hole 
for the mains cable. With the PCB removed the 
bottom of the case is screwed to the wall or ceiling 
with a short length of mains cable left floating. The 
PCB is replaced and the mains input soldered in. 
Alternatively a short fiy-lead with a terminal block 
can be used to save soldering at the installation 
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stage. The lampholder board is pushed into position 
and the three bulbs tightened. At this stage, if the 
cells are charged, the bulbs will light because there 
is no mains input. With mains on the bulbs should 
extinguish and the LED will come on. Snapping the 
dome an completes the installation. 

In use the Emergency Light Unit requires no 
maintenance other than a regular check, by switch- 
ing the mains off, to ensure that it is operating cor- 
rectly. The cells have an operating life of several 
years and providing that no extremes of temperature 
are encountered the need for replacement would be 
unlikely. Should the unit be used outside or where 
the temperature could drop below 10°C then the cell 
manufacturers recommend that precautions be taken 
to prevent damaging the cells by over -voltage during 
charging. Protection can be provided by connecting 
a 4.7V 2W zener diode across the cells, the cathode 
to the positive end of Cl and the anode to the 
emitter of Trl. 

Finally, a warning about the nickel cadmium ells 
used in this project. This type of sintered plate cell 
has an internal resistance of only a few milliohms 
which means that dangerously high currents will flow 
if a cell is accidentally short-circuited. They should 
therefore be treated with respect and kept in their 
packing until needed. 
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IN this article it will be shown how an integrated 
circuit especially designed for use in the auto- 
mobile field can be employed as the heart of a 

simple engine 'rev counter'. These are much used in 
sports cars for rally driving to enable maximum per- 
formance to be obtained. They show the driver the 
optimum moment at which to change gear in order 
to obtain the best possible performance without the 
risk of damaging the engine by 'over-reving'. Rev 
counters can also be most instructive to the learner 
driver, whilst some car owners feel that they confer 
a prestige value on their vehicle. 

The SAK115 
The integrated circuit used in this project is the 

SAK115 which is manufactured by ITT Semi- 
conductors. The device is encapsulated in a plastic 
dual -in -line case which has a metal tab on each side 
of the device and eight connecting pins. 

The device has been designed for vehicles having 
negative earth since almost all modern cars are of 
this type. However, it will be shown that the same 
device can also be used with an extra transistor in 
a slightly more complex circuit for vehicles which 
have positive earth systems. 

Negative earth 
The use of the SAK115 in the simpler negative 

earth circuit of Fig. 1 will be considered first. Each 
time the contact breaker points on the car open, a 
voltage pulse is developed across them. Each pulse 
occurs at the same time as a spark in the engine. The 
number of pulses per minute (ppm) is thus propor- 
tional (but not equal) to the engine revolution rate. 
The pulses can therefore be used to drive the rev 
counter provided that each pulse causes a constant 
amount of charge to flow through the meter. 

The input to the circuit of Fig. 1 is fed by the fairly 
high voltage pulses from the contact breaker which 
are then fed to the potential divider Rl and R2. 
Consequently, only about one -tenth of the original 
pulse amplitude is fed to pin 1 of the IC. The SAK115 
is monostable and of the flip-flop type. Each pulse fed 
to pin 1,switches the circuit, so that the output volt- 
age at pin 6 changes for a short time, during which 

e2W 

time a current flows through the meter Ml. At the 
end of the timed period the circuit automatically 
returns to its former stable state. The circuit remains 
in the latter state until the next pulse arrives. 

The duration of the current pulse to the meter is 
determined by the product of Cl, R3 and VR1. If 
the value of VR1 is increased, the length of the 
current pulse increases and so does the deflection 
of the meter. The trimmer VR1 can thus be employed 
to calibrate the circuit so that the correct readings. 
are provided by the instrument. If the meter is to 
indicate the correct rpm under all conditions, the 
current which passes through the meter during any 
pulse must always have the same value. It must not, 
for example, vary with the battery supply voltage 
or the readings of the meter would depend on the 
charge/discharge battery current and on the state of 
charge of the battery. 

In order to keep the amplitude of the current 
pulses through the meter fairly constant, a zener 
diode is incorporated to provide a relatively constant 
voltage supply to the IC. As the car battery voltage 

Input 
from 

contact R3 VR1 R5 
breaker 7.5k 10k 120 

+ 12v 

D1 
ZW 7.5 
(7.5V 
zener) 

Fig. 1: Bask circuit of the rev counter utilising the SAK115 Integrated 
circuit. The above circuit is only suitable for vehicles having a negative 

earth system. 
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changes, the voltage across the zener diode D1 
remains virtually constant and the whole of the 
change of voltage appears across R5. The capacitor 
C2 smooths the supply to the IC and removes any 
stray pulses. 

The duration and amplitude of each current pulse 
is fixed by the circuit component values, so each 
pulse from the contact breaker causes the same 
amount of charge to flow through the meter. The 
meter deflection is therefore proportional to the rate 
of revolution of the engine. Although the current 
through the meter actually consists of individual 
short pulses (each of a few thousandths of a second 
in duration), the mechanical inertia of the meter 
smooths out these pulses to give a virtually steady 
reading. 

Noise pulses 
The electrical system of a vehicle is notoriously 

noisy, consisting of transient changes in voltages at 
various points in the circuit, which would normally 
trigger a conventional monostable circuit and cause 
a high reading to be obtained. However, the SAK115 
has been specifically designed for use in such noisy 
environments and cannot be triggered by pulses 
which have an amplitude of less than about 8V at 
pin 1. 

The potential divider resistors Rl and R2 reduce 
any spurious input pulses still further and the cir- 
cuit is therefore insensitive to pulses of less than 
about 80V at the contact breaker itself.. In negative 
earth cars, a positive pulse considerably greater than 
this value is developed at the contact which is not 
earthed, each time the current ceases to flow through 
the ignition coil when the contacts open. It is the 
inductance of the coil which is responsible for the 
generation of these pulses. 

The SAK115, being specifically designed for nega- 
tive earth vehicles, is insensitive to negative -going 
pulses. This again greatly reduces the likelihood of 
incorrect readings being obtained due to triggering 
of the circuit by spurious pulses. Any negative pulses 

* components list 

Resistors 
R1 27k12 R5 12012 
R2 3.3k12 R6 270(2 
R3 7 5k(2 VR1 10kí2 vert preset, 
R4 27012 (see text) miniature 

All resistors 10%1W 

Capacitors 
Cl 470nF 25V C2 25nF 15V 

Semiconductors 
IC1 SAK115-Available from Phoenix Electronics 

(Portsmouth) Ltd., 139-141 Havant Rd., 
Drayton, Portsmouth, Hants. P06 2AA. 
Priced £1 14 each plus 48p VAT and p&p. 

D1 ZW7 5 zener diode 
Tri 2N2904 or similar pnp transistor 

Miscellaneous 
Ml, 0-10mA fsd moving coil meter. 50 x 50mm piece 
of veroboard, or pcb. T1, mains transformer with 
secondary 80 to 200V RMS. BO, bridge rectifier or 
4 rectifier diodes. 

M-r R `"5)e . D1 

+12._.e -;Id C2 I--- 
w 

3 

input from 
contact 
breaker 

---{ R4 1--- 
10 ` 8 7 6 

IC? 

Cl - R _. 1 R2 

AM 0426 

Meter + I 
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© IPC Magazines Ltd. 1975 
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The suggested printed circuit board and component layout are shown 
actual size, and for negative earth systems only. It is also suggested 
that the board be suitably drilled, and mounted directly on the back of 

the meter. 

which reach pin 1 are shorted to earth by a diode 
inside the IC connected between pins 1 and 3. 

A further advantage of the use of a purpose built 
IC is that the internal push-pull output stage of the 
device is specially designed to drive a moving -coil 
meter. It provides adequate drive even when the 
meter coil has a relatively high inductance and when 
the revolution rate is high. 

The meter 
The meter should be calibrated over the range 

required. For a small car, 6,000 rpm is about the 
maximum one should ever use, but in some sports - 
cars a value up to about 8,000 rpm is permissible. One 
therefore requires a meter scaled from zero up to 
about seven or eight for a typical small car, or pos- 
sibly up to ten for a sports car. This allows an 
adequate margin at the top end of the scale. Un- 
fortunately meters calibrated from zero up to about 
eight are not normally available. 

The simplest solution is to employ a 10mA fsd 
meter, where each milliamp of the scale can be made 
to correspond to 1000 rpm. The uppermost part of 
the scale will not then be used. Constructors who are 
good at artwork will be able to make a scale marked 
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0-8,000 rpm from transfers (such as `Letraset'). The 
top part of the scale could then be marked with a 
red band to show that the engine should not be taken 
to such a high rpm. 

The current which flows through the meter under 
any conditions is inversely proportional to the sum 
of R4 and the meter resistance. The circuits shown 
are suitable for use with meters which have an fsd 
of about 10mA and a resistance of about 15011. If the 
meter resistance is much less than 15011, the value of 
R4 should be increased to make up the difference. 
Similarly, if a more sensitive meter is used, the total 
resistance of the meter circuit must be increased 
to reduce the current which flows under any specified 
pulse rate. The total resistance of the meter circuit 
of Fig. 1 is about 42011. If a meter with an fsd of 2mA 
is used, one -fifth of the current is required to obtain 
a given deflection, and therefore the total resistance 
in the meter circuit should be about 1.6k11. 

mains 

T1 

Output 
100 pulses 
per second 

w1o1 l 

Fig. 2: The circuit shown here provides a simple method for obtaining 
an output of 6,000 pulses par minute. This is for the calibration of the 

circuits shown in Figs. 1 á 3. 

Calibration 
One can, of course, calibrate the circuit by driving 

the car at a known speed in a specified gear and 
getting a colleague to adjust VR1 so that the meter 
indicates the correct rpm for the speed and gear 
concerned, calculated from the vehicle manufac- 
turer's data. This procedure is somewhat tedious 
and requires a constant speed to be kept up for at 
least a minute or so; in addition, it relies on the 
accuracy of the speedometer. It is more accurate 
however to make at least a preliminary bench adjust- 
ment of VR1 by feeding pulses at a known frequency 
into the circuit. The 50Hz mains supply is the obvious 
source, since it is easy to obtain 3,000 or 6,000 ppm 
by half -wave or full -wave rectification of the supply. 

Most small cars are four cylinder, four stroke 
types, whose camshaft rotates at half the engine 
revolution rate, giving four sparks per revolution 
of this shaft. Thus the contact breaker provides two 
pulses to the rev -counter circuit per revolution of 
the engine. If 6,000 ppm are fed to the circuit, the 
trimmer VR1 must be adjusted so that the meter 
indicates 3,000 rpm. 

The very simple circuit of Fig. 2 can be employed 
as a source of 6,000 ppm. 

An AC output from the transformer of not less 
than about 80V is fed to the bridge rectifier circuit 
shown. This circuit inverts each alternative half cycle 
of the 50Hz mains voltage and thus produces 100Hz 
output of 6,000 ppm. The output from Fig. 2 must be 
connected with the correct polarity to the input of 
Fig. 1 or no meter reading will be obtained. The 
negative output line from Fig. 2 is connected to the 

OV line of Fig. 1, whilst the positive output is con- 
nected to the upper end of Rl of Fig. 1. 

Although it is possible to feed the mains directly 
to the bridge rectifier of Fig. 2, this can be very 
dangerous in the hands of the inexperienced experi- 
menter. It is far safer to use a transformer. 

If a transformer with a secondary winding pro- 
viding 80 to 200V RMS output is not available, a 
transformer providing a somewhat lower voltage may 
be used for the calibration, but Rl of Fig. 1 must be 
reduced during the calibration only, so that an 
adequate pulse reaches the IC. 

6/8 cylinder vehicles 
In the case of a six cylinder, four stroke vehicle, 

the cam shaft again rotates at half engine speed, but 
there will be six pulses per rotation of the cam shaft 
instead of four. The contacts therefore provide three 
pulses per engine revolution. Thus when the bridge 
circuit of Fig. 2 is used to provide 6,000 ppm VR1 
should be adjusted so that the meter indicates 
2,000 rpm. 

In the case of an eight cylinder, four stroke 
vehicle, each engine revolution produces four pulses 
from the contact breaker. When the circuit of Fig. 2 
is used, VR1 should be adjusted so that the meter 
shows 1,500 rpm. In the case of six and eight cylinder 
vehicles, it may be necessary to increase R4 some- 
what in order to achieve correct readings. A value 
of 39011 for six cylinder cars and 56011 for eight 
cylinder cars should be suitable, but these values are 
not critical and it is only necessary to ensure that 
VR1 can be adjusted to give the correct reading. 

Once the circuit has been calibrated using the 
mains frequency it can be fitted into the vehicle 
and should require no further attention. However, 
recalibration will be necessary if a meter of different 
internal resistance is employed or the zener diode 
is changed. 

Input 
from Tr1 

contact 2N2904 
breaker 

-12v 

D1 
ZW 7.5 
(7-5V 
zener) 

Iw1o21 

Fig. 3: The above circuit is similar in design to that shown in Fig. 1, 

but is only suitable for vehicles having a positive earth. The purpose 
of the transistor is to amplify and reverse the polarity of the pulses. 

continued on page 765. 
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»appp I 

ChriseruaeS 
to ail our 
reaDerg. 

can just imagine the old chap bawling at Rudolph "Here's 
another nice mess you've landed us in!" And there's 
Rudolph smirking all over his face, fondly imagining he's 
another Biggles. They've certainly a lot of ground to cover to 
deliver all those toys, not to mention all those gorgeous 
Home Radio Components Catalogues! 

Don't worry . . . they'll soon carry out some make -shift 
repairs and your catalogue will arrive on time. That is, 
assuming you have ordered one! You have ordered one ... 
haven't you? If not, please order right away. It certainly is 
the most useful present you could give the electronics 
enthusiast. So, if you have a son, grandson or nephew who's 

been bitten by the electronics bug, just send them one, and 
then every time they use it (which will be often) they'll 
think "what a clever feller you are!" 

Of course, you already own one yourself? No? Then treat 
yourself right away ... you deserve it! The catalogue has 
240 pages listing about 6,000 items, of which nearly 2,000 
are illustrated. The cost for that little lot is 85p plus 45p 
postage and packing, but the catalogue has 14 vouchers, 
which when used as directed enable you to claim back 
70 pence. Send the coupon below, with your cheque or 
P.O. for £1.30 today. 

I showed this advert to my grand -daughter and she asked "Is a victory roll something you eat?" It 
therefore occurred to me that the point of the cartoon might escape our younger readers, so here is 
the explanation. During World War Two, if one of our fighter pilots shot down an enemy aircraft, 
when he returned to base he did a slow roll over the aerodrome before landing; hence the term 
"Victory Roll." 

P/ease 

NAME 

write your Name and Address in block capitals 

ADDRESS 

HOME 
234-240 

RADIO (Components) LTD., Dept, PW, 
London Road, Mitcham, Surrey CR4 3HD 

(Regn.No 
London 91296. 

7 

I 

I 

I 

I 

I 

J 

HOME RADIO (Components) LTD . Dept. Pw, 234-240 London Road, Mitcham,CR4 3HD Phone 01-648 8422 
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AIRCRAFT H.F. Rx type R4187 & Control box 
these are a crystal controlled Rx intended for remote 
control and will provide up to 24 channels in the 
range 2.8 to 18Mc/s the Rx is a dual conversion type 
with I.F's of 2.15Mc/s & 100Kc, 2 RF stages, RT & CW 
IF filters BFO, N.L. 0/P stage etc. uses 16 B7g type 
valves, normal power I/P 24v & 19v DC (or 200v HT 
& 19v) uses type Hc6/u crystals not supplied. Supplied 
with control box & manual £16.20. SIGNAL GENER- 
ATOR Marconi type TF144G 85Kc to 25Mc/s in 8 
bands, fine & coarse Atten, O/P meter for use on 
240v mains tested with Inst book & circ. £26. V.H.F. 
RADIO Control box fitted with 'fine & coarse freq 
selector turrets these contain a tota: of 54 Hc18 type 
crystals (these are miniature wire ended type) covering 
the freq range 13.51 to 19.87Mc/s the crystals can be 
removed or unit can be used as it is (reqs 19v & 200V) 
a full list of crystal freq available on request £7. 
SONAR IND UNITS modern style unit with 5" sq 
flat face electrostatic tube with dual beam & Blue/ 
Yell phosfor, module construction with approx 40 
min & sub min valves, as Int RF type EHT unit 2.7Kv, 
17Kc crystal, A.F. O/P channel, 3 counter dials 
linked to CRT cursors. In their original application 
the CRT gives dual beams sweeping from bottom to 
top of CRT at low speed (CRT as two separate 
deflection & gun systems) these units req ext HT & 
24v supplies, no circ but some data supplied. New 
boxed £14.50 S/H £12-50. DISH AE 18" dia 4" deep 
at centre very rigid in plain Ali new boxed £3.70. 
PYE VANGUARD R.T. units for 12v DC set up for 
70/85Mc/s range, RF 0/P 20 watts, double conversion 
Rx, with x transis I.F. & 0/P section, supplied less Tx & 
Rx crystal (2nd L.O. crystal supplied) supplied with 
circ & crystal data, less accs. £1060 R1155B Rx unit 
few of these well known Rx cover Long & Med wave 
plus 2 S.W. 3 to 18Mc/s fitted N type drive, tuning Ind, 
complete with DF section, as BFO etc 7 valves in 
Rx plus 3 in DF reqs ext supplies of 220v 60Ma & 6.3v 
supplied tested with copy of manual £30 also a few 
N L & N models these have 1.5 to 3Mc/s band at £36. 
YAXLEY SWTS all new unused larger type Inst 
swts 8p 12w 8b & 2p 23w 2b £1 40 ea, 7p 23w 7b £1-70 & 
6p 12w 6b £1-20. T.V. FILTER UNITS made to fit 
in Ae lead fully Ali box 41 x 1} x 1r" fitted standard 
coax plug & sk new 4 for £1 -20. 

MANUALS & CIRCS. R1155A to N, 62 Set, 
CT38, 13A Scope, AR88D or LF, HRO, 1049 scope, 
R4187 & C/Bx R1475 all £2 60 ea. R1392 A & B, 
31 set, CT52/84, Cont Meter No. 1, Sig Gen 1632 
all £1 60 ea. R107 £2.70, R209 Mk 1, 2 £1 80, 
CR100 (B28) £4 10. 19 set £2 65, 88 set £1.45, 
TF144 £1.40, CT316 £2 40. ÿ2 Rx £1 35. 730/4 
£2 30. S640 £1 40. 

CIRCS ONLY. 1035 Mk 1, 2 or 3, 1049 Mk 3, B44, 
CRT26, R220, R3673, PCR, 2 & 3, B40B, C or D, 38 set 
AFV, CT54, BC624/5 TF801 ARR-2, APN-9, all £1 ea. 
PYE Vang or Ranger £1-40 ea. 

Above prices include Carriage/Postage & V.A.T. 
S.A.E. for list 14 or enquiry. Goods are ex equip- 
ment unless stated otherwise. 

A. H. SUPPLIES 
122 HANDSWORTH ROAD 

SHEFFIELD, S9 4AA 

Phone 444278 (0742) 

TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH 

MAINS ISOLATING 12 and or 24 Volt 
PRI. 120/240V. SEC. 120/240. PRIMARY 240-250 VOLTS 
CENTRE TAP WITH SCREEN Ref.Amps p & p 115V or 240V Sec. only 
Ref. VA p & p No. I2v 24v L C 

No. (Watts) E E III 0.5 0.25 1.54 0.28 
3.77 0.58 213 1.0 0.5 1.86 0.58 
4.69 0.72 71 2 1 2.41 0.58 
S 33 0.85 18 4 2 2.97 0.72 
8.54 1.12 70 6 3 4.43 0.72 

10.32 1.41 108 8 4 509 0.85 
12.47 I-41 72 10 5 5.50 0.85 
14 33 1.61 116 12 6 5.80 0.97 
21 94 FIRS 17 16 8 7.48 0.97 
30-57 BRS 115 20 10 10 91 1.61 
3489 BRS 187 30 15 14.20 1.41 
38-92 BRS 226 60 30 17.67 BRS 

07 20 
49 60 
50 100 
51 200 
52 250 
53 350 
54 500 
55 750 
56 1000 
57 1500 
58 2060 

30 VOLT RANGE 50 VOLT RANGE 
Prim. 200-240V Prim. 200.240V Sec. 0.12-15.20.24.30V 
Ref. p & p Sec. 0.19.25-33.40-50V 
No. Amps L L Ref. 
112 0.5 1.90 0.58 No. 
79 1.0 2.52 0.72 02 

3 2.0 3.77 0-72 03 
20 3.0 470 0.85 04 
21 4.0 5.56 0.85. 05 
51 5 0 6.73 0.97 06 

117 6.0 
88 8.0 
89 10.0 

Amps L 
0.5 2.71 
I 0 3.55 
2.0 4.95 
3.0 6.10 
40 7.98 

752 1 12 07 6.0 1271 
I0-20 1.25 18 8.0 13.63 
10 36 1.41 19 10.0 17 75 ERS 

AUTO TRANSFORMERS 
Prim. 200-240V Ref VA Auto Taps L p & p 

No (Watts) L 
Sec. 0-24-30-40-48-60V 1I 11 20 0-115-210-240 1.75 051 
Ref. p & p. 64 75 3-05 0.72 

L L 4 150 0-115-200-220-240 4.33 0.72 
66 300 6 II 0.85 
67 500 9.36 1.25 
84 1000 14 36 1.61 
93 1500 ,. 19 02 BRS 
95 2000 25.41 BRS 
73 3000 36.84 ERS 

pt t 

60 VOLT RANGE 

No. 
124 
126 
127 
125 
123 
40 

120 
121 

122 
189 

0-72 
0.72 
0.85 
0-97 
I.41 
1-25 

6.0 12.07 1.41 
8.0 15.75 BRS 

10.0 19-40 BRS 
12.0 20-25 BRS 

2.48 
3.68 
5.33 
7.90 
9.19 

10-24 

0.58 
0.72 
0.85 
0.97 
1.12 
1.25 
1.61 

CASED AUTO TRANSFORMERS 
240V mains lead input & USA 2 pin outlets 

20VA £3.29 P&P C0.72 Ref 113W 
I50/A L6.37 P&P L0.85 Ref 4W 
500VA L10-97 P&P LI -25 Ref 67W 
I000VA £18.39 P&P BRS Ref 84W 

SCREENED MINIATURES p&p HIGH VOLTAGE 
Ref rnA Volts E P Mains Isolating 
238 200 3-0-3 162 39' Prim. 200/220 or 400/440 

13 100 9-0-9 
212 IA, IA 0-6, 0-6 193 46 

1.56 25 Sec. I00l120 or 200/240 

235 330, 330 0-9, 0-9 164 25 VA Ref. 
p 

L L& 
0 

207 500, 500 0-8-9, 0-8-9 2 02 51 60 243 4 37 0 97 
208 IA, IA 0-8-9, 0-8.9 3 07 58 

350 247 14 37 1.91 
236 200, 200 0-15, 0-15 l-56 25 

1350 250 10 93 BRS 
214 300, 300 0-20, 0-20 203 58 2000 252 44 12 ERS 
221 700(DC) 20-12-0-12-20 2.38 58 
206 IA, IA 0-15-20, 0-15-20 3.63 72 
203 500, 500 0-15.27, 0-15-27 3 15 

204 IA, IA 0-15-27, 0-15-27 4 14 
5112 500 12, 15, 20, 24, 30 1 97 

72 
72 PLUS 58 

BRIDGE RECTIFIERS 
50V 2A 

100V 2A 
200V IA 
400V 4A 
600V 2A 
500V IOA(PM 7A6) 

P & PI 5p 

35p 
40p 
45p 
6Sp 
50P 

L235 

TEST METERS 
AVO B MK5 L55.88 
AVO 71 E21 .72 
U4313 L1385 
U4315' £11.80 
(USSR) inc. steel carrying case 

P& P L I I 0 

ANTEX SOLDERING IRONS 
15W £2.68 18W 1245 25W 
£226 
SOLDERING IRON KIT L3.61 
STAND FOR ABOVE L1 13 

P & P 25p 

MAGNETIC TO CERAMIC 
CARTRIDGE CONVERTOR 
OPERATING VOLTAGE 20-45V 

ONLY £2.65 P & P I8p 

POWER UNIT 
CCI2-05 Output Switched 
3-4-5-6-7 5 5-9-12V at 500mA. 
£4.08. P & P 48p 

HIGH QUALITY MODULES 
3 Watt RMS AMPLIFIER £2.30 
5 Watt RMS AMPLIFIER £2.65 

IO Watt RMS AMPLIFIER £2 95 
25 Watt RMS AMPLIFIER £395 
PRE -AMP for 3 -5 -IOW £4103 
PRE -AMP for 3-5-25W £1320 
POWER SUPPLIES 3 -5 -IOW 88p 
POWER SUPPLIES 25W £3.00 
TRANSFORMER 3W £1 48 
TRANSFORMER 5 -IOW £2.13 
TRANSFORMER 25W £2.60 
P & P Amps,Pre-Amps; Power 

Supplies 18p 
P & P Transformers 37p 
BSR MINI -DECK 
4 SPEED AUTO CHANGER £6.00 

P & P 

CAR STEREO SPEAKERS 
80ohm ANGLED £3.56 pr P & P 

51p 

INSTRUMENT CASES 
(in two sections, black vinyl 
covered top and sides and bezel) 

P & P 250 
Length Width Height Price 
8" x 50" x 2" El -15 
II" x 6" x 3" LI -62 
6" x 4}" x 1}" £092 
9" x 54." x 2}" CI -39 

CARBON 
POTENTIOMETERS 
LOG and LIN P & P 12p each 
4K7, IOK, 22K, 47K. I00K. 
220K, 470K, I M, 2M 
Single Less Switch 14p 
Single D.P. Switch 26p 
Tandem Less Switch 43p 
1K LIN Less Switch 14p 

PLEASE ADD 8% VAT AFTER P. & P. 
AUDIO ACCESSORIES & BARGAIN COMPONENT PAKS 

ELECTROSIL & SEMICONDUCTOR STOCKIST 
Callers Welcome (Mon. -Fri.) or send stamp for lists. 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01-488 331/8 
NEAREST TUBE STATIONS. ALDGATE 6 LIVERPOOL ST 

Amps 
05 
1.0 
2.0 
3.0 
40 
5.0 
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SPECIAL 
PRODUCT 
REPORT 

R 

YOU may have noticed in the sparkling advertisements 
for sparkling amplification gear that when it comes to 
output wattage there is usually more sparkle than 

watts -per -pound sterling. For some time RT -VC have 
specialized in offering concrete value -for -money in their 
range of products. From my expereince of the range one can 
find very useful equipment performance without the fancy 
treatment that characterises goods offered by the Big Boys'. 
This does not mean that looks are placed second; indeed 
the result a happy compromise of both appearance and 
performance. For those of us on a restricted budget it is 
surely good that such firms can still hold their head above 
water. Quite obviously there is a strong market for watts 
without frills. 

FIRST LOOK 
I have just been living with the new Viscount IV stereo 

amplifier and find the unit most suitable for inclusion within 
a stereo system where that difficult combination of power and 
price seem to get out of balance. 

The quoted specifications are given below and were 
borne out in practice. Laboratory data does not always 
check out with practical realisation (theory into practice and 
all that) thus more time was spent in the subjective appraisal 
of this unit. However, under lab conditions I am glad to 
report that the unit was able to provide 20W RMS of true- 
blue power from each channel at 1kHz! With both channels 
driven simultaneously nigh -on 16W was throbbing into each 
load resistor. 

Frankly, I do not know of any other equipment available 
that is completely built, ready for connection to the mains, 
looks good and offering this solid output power at the price. 
The Viscount IV is compact and features a slimline appear- 
ance within its real teak veneered case. No plastic 'simula- 
tion'! 

FACILITIES 
The front panel incorporates the bright aluminium and 

matt black of more costly units. No less than six varieties of 
input signal can be selected by the switch seen at the left 
side of the fascia. Next along are two rotary wide -range tone 
controls affording adjustment of the bass and treble ends of 
the audio spectrum. Between these is a pushbutton activa- 
ting the low-pass filter so attenuating HF scratch from 
carelessly kept records. 

A stereo -mono pushbutton offers useful flexibility and 
some devious minds may even care to indulge in a little mono - 
mixing or perhaps have different sounds in different rooms. 
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STEREO 

AMPLIFIER 
The volume control is conventional in that both channels are 
affected equally while the balance control enables either 
channel to be reduced to zero level without disturbing its 
partner. 

Two remaining features at the front are the on -off push- 
button with flush mounted indicator lamp and a }!n. diameter 
stereo headphone socket. Clear labelling is a feature of 
both front and rear, right down to the pinning of the DIN 
input sockets. Certainly this avoids the confusion in referring 
to drawings where the artist has forgotten to mention 
whether the diagram refers to a plug or a socket! 

Four such sockets are provided on the rear panel to 
allow signals from magnetic cartridge, crystal cartridge, 
microphone, tuner, tape machine and one other auxiliary 
source to be coupled in to the audio system. The tape 
facility has in -out pinning to permit the single cord connec- 
tion that eases the lot of the tape enthusiast. Outputs to 
speakers sees use of DIN sockets again for convenience. 
Also of sure convenience is the provision of two mains 
outlets in the US twin flatpin configuration that has been 
common on much imported audio apparatus. These outputs 
are activated with the amplifier itself. Unit protection is by 
a single 'slo-blo' fuse accessible from outside the case. 

Well, that's the unit. Simple, yet incorporating many 
features not found on amplifiers costing more. Back in the 
lab for a second I'm glad to report that no sign of crossover 
distortion was evident at any output level. Traces seen on 
the scope screen were always clean, right up to the unit's 
clipping point where evidence of the latter was observed to 
be symmetrical. 

SPECIFICATION 
Power Output 20-- 20W RMS into 80 
Speakers 8 to 1511 

Total Distortion Better than 0.2% 
Six Switched Inputs 1. Mag PU 3mV (ee 47k9 

2. Crystal/Ceramic PU 
50mV t/i 50k11 

3. Tape 140mV ( 50k11 
4. Tuner as 3. 
5. Microphone 3mV L) 50kû 
6. Auxilary as 3. 

Frequency Response 25Hz to 25kHz a; full rated 
output 

Better than 50dB at all 
inputs 

Bass ± 15dB (a 50Hz 
Treble + 12dB (á 10kHz 
200/250VAC 60W 
153" wide, 3" high, 10" deep 

(388 x 77 x 254mm) 

Signal/Noise Ratio 

Tone Control 

Supply 
Dimensions 

753 



CONCLUSIONS 
Wired up to the normal components of my audio system 

the amplifier certainly gave a good account of itself. Amaz- 
ingly so in view of the price, especially compared to the price 
of my normal amplifier! I tried many types of signal source 
and all were processed by the Viscount IV in a very satis- 
factory manner. Using a pair of inelegant and not very ex- 

pensive loudspeakers I found that the wide range of tone 
control available from the unit was able to replace what was 
obviously lacking in the speakers. Coupled with a signifi- 
cantly more expensive pair of speakers the range of control 
available from those controls marked 'bass' and 'treble' 
was very marked. Some'rfiscn-hr'sº' sojnds were recreated 
right in my living room! With more natural settings of these 
controls and in conjunction with a broad range of listening 
material, extending from rock to the classics, I was able to 
enjoy a pleasingly smooth performance. Distortion, es- 
pecially that ugly crossover type, was indiscernible. 

The range of output powers employed in the listening 
tests extended from the 'normal' background levels used 
when guests are present right up to fruity power levels 
I sometimes like to indulge in when alone (I think my neigh- 
bours have either become used to me or fled the district). 

Plenty of room inside, with the output transistors well clear of the 
rest of the circuitry. 

I found myself constantly referring back to the price of the 
amplifier the more it seemed to please me in sheer perfor- 
mance. The only peculiarity that bothered me, and I must 
say that I did become used to it, was the unorthodox positions 
of the knob datum lines. These appear to have a middle 
position at five o'clock and while unnatural at first it could 
even be a fresh novelty in these days of style-oneupmanship 
by the manufacturers. In all then a very versatile amplifier 
with power enough for most domestic installations. I would 
recommend it highly where funds are particularly tight, 
where kit -building is 'out', and where upgrading of an existing 
installation is called for without breaking the bank. Al- 
together extremely good value for money. 

The RT -VC Viscount IV Stereo Amplifier retails at 
£27.50 including VAT and is available separately or as 
part of a complete Hi-Fi system. Many permutations are 
available for the Hi-Fi enthusiast with an eye on cost and 
good performance. For further information on the complete 
RT -VC Viscount IV Stereo System, please refer to their 
advertisement in this issue. RT -VC 21C High Street, 
Acton, London, W3, and 323 Edgware Road, London, 
W2. 

TELEUISION 

JANUARY 1976 

SERVICING THE THORN 80008500 
COLOUR CHASSIS 
The Thorn 8000 and 8500 chassis have been produced 
in very large quantities and are thus amongst the most 
commonly encountered colour chassis. They are all 
solid-state sets with some interesting features that 
could confuse those not familiar with the basic design. 
This month we start a series which will provide a 

detailed circuit description and deal with faults 
experienced. 

UHF PREAMPLIFIER 
The addition of a preamplifier can significantly improve 
the noise performance in low -signal areas or enable 
extra distant TV transmissions to be received. The 
design to be presented this month is simple and very 
stable. It is based on the BF272 transistor. 

SOLID-STATE MONO CHASSIS FAULTS 
There have been only two large -screen UK produced 
solid-state monochrome TV chassis, the Philips 320 and 
RBM A816. John Coombes describes faults experienced 
with these. 

TRANSISTOR LINE TIMEBASES 
In Part 2 of his series E. J. Hoare describes the exacting 
requirements for correct line output transistor operation 
and how these are met in practical designs, and provides 
a clear account of the complexities of line output 
transformer tuning. 

N1500 VCR SERVICING GUIDE 
Regular maintenance is essential if the performance of a 

videocassette recorder is to be kept up to scratch. 
What this involves in mainly careful lubrication and 
cleaning. Michael Gladwell sets out what is required 
with the Philips Model N1500. 

PLUS ALL THE REGULAR FEATURES 

111MI- --_»1 111M_- - 
TO 

(Name of Newsagent) 

Please reserve/deliver the JANUARY issue of 
TELEVISION and continue every month until 
further notice. 

NAME 

ADDRESS 

eml 

L -- MIMI MI» ------------ 
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HEIIRJ(5 Radio 
Have you seen 

catalogue yet? 

HENRY'S 
CATALOGUE 
IS NOW AVAILABLE 

this 

ELECTRONIC FOOTBALL 
& TENNIS 
WITH THE FABULOUS 
VIDEO SPORT 
ON YOUR OWN TV 
Play three excting elec- 
tronic bail games. 
FOOTBALL, TENNIS, L 
HOLE IN THE WALL 
on your own TV! Just 
plue Video Sport Into 
the aerial socket of your 
TV and away you go. 
Completely safe for you, 
your children and your 
TV. Mains operated. 
OUR INCREDIBLE PRICE £29.50 

Inc. VAT 

DEMONSTRATIONS NOW 
IN ALL CENTRES 

8 DIGIT POCKET 
ELECTRONIC 
CALCULATOR 
SINCLAIR 
Cambridge Kit £9 90 

Cambridge Built £1065 
Scientific Kit £1350 
Scientific Built £14.45 
Cambridge Memory £14.45 
Oxford 100 £11.85 
Oxford MainsAdaptor£3.15 

SPECIAL PURCHASE 
MULLARD TYPE LPI 179 
AND LPII7I AM/FM 
TUNER MODULES 
These two modules together form a high 
quality AM/FM tuner covering the long 
medium and VHF broadcast bande. Requires 
only 16 resistors and capacitors 
and a switch to complete. 
Supplied with 
circuits and 
spec. data. 

LP1179 
FM Coverage 87-108 MHz 
Bandwidth 300KHz 
Selectivlty 35d8 
Signal to noise at limiting 
threshold 40dB 
Audio output 75mV 

LP1171 
AM Bandwidth 0-5kHz 
Sensitivity 1 mV 
Built -In AGC 
Supply 6V negative earth 
LP1170 and LP1171 £4.11 each or £611 pair. 
C & P 30p. Suitable Ferrite Aerial Up. 

Nullard Modules 
LP1157 AM/TYPE £2.11 
LP118S 10.71.F. Unit £0.81 
LP1186 10.7 F/M Tuner £7.31 
Gorier Perm. F/M Tuner £5.03 

LARGEST SELECTION OF ELECTRONI 
COMPONENTS AND EQUIPMENT. 
LOW PRICES- MEAN LESS VAT. 

years most important component 
Don't buy another electronic component until you've consulted the Henry's 
1975 issue! It's packed with more Items than ever before -over 50001n all, making 

the Henry's range of electronic components the largest In the UK for the 
home constructor. 
There are literally dozens of new lines and new ranges to get excited 
about! And many components are ceiling at reduced prices. Get your 
copy soon, and start reading these 200 pages of vital statistics about 
electronic components. 

ONLY 50p 
Complete with FREE to Educational 
FREE SOp Establishments when 
Discount Voucher ordered on official 

+20P n & p headed note -paper 
Get your copy NOW send remittance of 70p (cheque or P.O.) 

SINCLAIR MODULES AND KITS 
ST80 stereo amplifier E14.05 
Audio filter unit E017 
Z40 15 watt amplifier Es .40 
Z60 25 watt amplifier Ea -17 
PZ5 power supplies for 1 or 2 Z40 £5.73 
PZ4 power supplies (STA3) 

for 1 or 2 Z40 £018 
Transformer for PZ8 £4.11 
FM tuner £1405 
Stereo Decoder £8.35 
IC20 power amp kit E9-34 
PZ20 power supply for 1 or 2 1C20 E55 88 

PACKAGE DEALS 
(carr./packg 35p) 

2 x Z40 ST80 PZ5 E2832 
2 x Z60 ST80 PZ6 £32.00 
2 o Z60 ST80 PZ8-trans £40.42 
805 Kit £42.25 
SINCLAIR SPECIAL PURCHASES 
Project 60 stereo preamp £7.55(1). 20p) 
Project 605 Kit E23.44 (p. 25p) 

C ELECTRONIC 
COMPONENTS 

4ND EQUIPMENT 
More selection - Bi88er Stock: for every Purpose 

us for your rquirements[ 
(Please: enclose 

SAE with ell anquiriaa) 

ALL HENRY'S 
PRICES ARE NOW 
INCLUSIVE OF VAT 

TEST METERS AND TEST EQUIPMENT 
THL33 Multimeter TE 22 AUDIO 
16 Range Mullmeter, 2K 0/V Max current GENERATOR - B 
Range 250 mA Loads, £8.10 Battery and Isstr. 

ITI-2 Multimeter 
16 Range Mu'timeter, 
20K 0/V AC/DC volts 
Ranges to 1000V. Max DC 
current Range 250mA. 
Ideal as small testmeter 

£6.43 

F105 Multimeter 
23 Range multimeter, 
50K Cl/V. Mirrored scale, 
overload protection AC/ 
DC Volts Ranges to 1.2KV 
OC current ranges to 12A 
Resistance to 100mD 
Loads, Battery, Instr. L 
case. £15.75 

C1000M Multitester 
Compact Test for Batteries, Car Elec- 
trics, house wiring etc. 
1K1)IV. £5O8 

ICE 680R 
Compact Pre- 
cision multi- - r 
meter 20K í2/V , 

10 fields ofmea '. 
arement nd 80 

o 

and 80 Ranges 
TFiTr 1% accuracy. 

Damped - - 
movement. 
Mirror Scale. 
Supplied with loads, 
Accessories and £19,98 shatterproof case. 

Accessorles for NOR 
ICE 8803 Electronic Adden Amp £22.11 
ICE 682 Transistor & Diode Tester £12.11 
Hl Voltage Probe £0.42 
Temperatures Probe £12'11 
Gauss Meter £12.00 
Current shunts 5-100A £4.06 

crteo woi cucarro 

Microtest 80 
Pocket Pre- 
cision Multi- 
meter 20K û/V 
2%, Accuracy 
40 Ranges, 
Shatter Proo° 
Case, Mirror 
Scale Auto - 
zeroing £11 ' 88 ohms range 

\7 
HEIIR s Radio 

EDGWARE ROAD, W2 

20-200 KHz In 4 
bands. Sine and 
Square output 
Max output 7V 
Varlor Dlal 
£25.00 

TAPE HEADS P.P. 15p 
Marrlot XRSP/171 Track High £3.11 
Marriot XRSP/184 Track Med. £3.75 
Marriot XRSP/364 Track Med. £7.50 
Marrlot XRSP/634 Track High £1.80 
Marriot Erase Heads for XRSP 

17/18/36 (XES11) Up 
Marriot BXIZE34 4 track arase 81p 
R/RPI Record/Play 4 Track 48p 
H/RP Single Track Rec/Play 37p 
Bogen Type UL2O0 Erase £1.11 
Miniature Stereo Cassette 
ROC/Play £230 

UHF TUNERS 
625 line receiver UHF transistorised 
tuners UK operation. Brand new. 
(Pst/packing 25p each). 
TYPE A variable tuning. Slow 
motion drive £3.50 
TYPE B 4 -button push-button 

(adjustable) £4.40 
TYPE C variable tuning £290 
TYPE D 6 -button UHV/VHF £520 

TE 22D AUDIO 
GENERATOR 

SPEC as TU 
£26.50 

- FE 411. 10 in 1 Mini -lab. c, 10 Instruments In one, 
voltmeter, ohmmeter, 

resistance sub, box, ca- 
pacitor sub -box, field strength meter, 
9 volt power supply £10.75. 

TE40 AC 
MILLIVOLTMETER 
lmV-300V, 1-0Hz-2mHz f 1dB. Twin 0-10,0-3.14 
Scale with dB scaling 
Input Impedance 11 m Cl 
Attenuator calibrated In 
10dB stops. 

TE 65 VACUUM TUBE 
VOLTMETER 
6' scale 1.5-1500V, Resistance Range 
to 100m i2, 
Appearance similar to TE -40 £24.30 
RF22 RF Probe for TE -85 £3.18 
HV20 30KV Probe for TE -65 £3 70 

TE -I5 GRID DIP 
OSCILLATOR 
Absorption Wavemeter 
440KHz-280mHz In 6 
Ranges £2154 Battery operation 

EMI SPEAKERS 
SPECIAL PURCHASE 

13in x 8 In chassie 
speakers. 
(carr,/packing 30p each or 50p pr.) 
150 TC 10 watts 8 ohms twin cone 

£2.53 
450A built -In tweeter 8 ohms £443 
EW 15 watt 8 ohm with tweeter £8.81 
350 20 watt 8 15 ohm with tweeter 

£10.11 each 
"Polished wood cabinet £0.11 carr., 
etc. 35p each or 50p pair. 

TWO NEW STORES NOW OPEN 

If you live in the Midlands come and see 
our new components section at 8411 
UPPER PARLIAMENT STREET, 
NOTTINGHAM. Phone Nottingham 
42668. 

Components are back in Tottenham 
Court Road. 
Try our new More at 231 TOTTENHAM 
COURT ROAD. Phone 01-580 3459 

El- t .,i C- t - + R. I 
404-406 Electronic Components & Equipment 01 -402 8381 
354 Disco, Lighting & High Power Sound 01 -402 5854 
303 Special Bargain Centre 
Also at 94-96 Upper Parliament St , Nottingham. 
Nottmgh ¡mu 40403 
231 Tottenham Court Rudd W1 01 6366688 

New from Henry's Radio 1 

HENELEC 
RADIO CONTROL 
SYSTEM 
Ptoportionally Controlled 
switch to minimise power 
consumption and extend 
battery life. 
Specially designed to 
provide aircraft and boat 
modelmakers with a low- 
cost, easy -to -use radio 
control, the Henelec System 
gives you everything from 
single channel, up to 
sophisticated 7 - channel 
Digital Proportional System I 

Buy the components you 
want. Ideal for any radio 
control application. Use 
with servos, or with our 
P.C. Switches for relay 
outputs. Or both. 
Simple transmitter £11.75 
PC board for above 7Sp 
Case for transmitter £1.25 
7 -channel add-on kit £8.95 
Basic receiver £8.95 
Single -ch. add-on for 

above £2.9S 
7 -channel decoder for 

receiver £4.25 
Proportionally controlled 

switch £3.59 

Phone or 
call for 
Best prices 
Barclay and 
Access 
welcome. 
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WILMSLOW 
AUDIO 

THE Firm for speakers! 
SPEAKERS 
Baker Group 25 3. 8 or 15 Ohs, Et N 
Baker Groun 35 3. 8 or 15 ohm £10 25 
Baker Group 50 12 8 or 15 £14 50 
Baker Deluxe 12" d cone £13 73 
Baker Major £11 87 
Baker Regent £10- VO 

Baker Superb E18.12 
Baker Auditorium 12 £18.25 
Celestlon MH1000 horn, 8 or 15 ohs, E1S58 
Celestlon PS8 for Unilex £3.75 
Celestlon G12M 8 or 15 ohm E12 -9S 
Celeatlon G12H 8 or 15 ohm £15-85 
Celestlon G15C 8 or 15 ohm E28 95 
Celestlon G18C 8 or 15 ohm £34 50 
EMI 13x8" 150 d/c 8ohm E294 
EMI 13x8" type 3508 or 15 ohm £9-56 
EMI 13 x 8 25 watt base £9.00 
EMI er 03850 4 or 8 ohm E4 37 
EMI 8 a 5 d'cone, roll surf 10 well £3 95 
EMI 14 x 9" Bass 8 ohm £13-25 
Eagle 0733 30 watt tweeter ES 31 
Eagle HT15 horn tweeter £4 40 
Eagle CT5 cons tweeter £2 04 
Eagle CT10 tweeter 8 or 18 ohm ES 00 
Eagle MHT10 horn tweeter E444 
Eagle crossover CN23. CN28, CN2ta E1-75 
Eagle FR4 E6 12 
Eagle FR65 E902 
Eagle FRO 
flac 0 x 5, 59RM109 15 ohm, 

59RM114 8 ohm 

£12-31 

E344 
Else 5f" 6RM171 d/c roll suer. E404 
flac 6 " 6RM220 d/cone E3-12 
Elea 4' tweeter T W4 E175 
Flac 8" 8CS176 3 ohm £2-87 
Fane Pop 15 watt 12" ES -25 
Fans Pop 25/225 watt 12" £7 SO 

Fane Pop 50 watt 12" £12 00 
Fane Pop 65 60 watt 12" E13-95 
Fane Pop 60 watt 15" £17 25 
Fane Pop 100 watt 18" £25 95 
Fane Crescendo 12A 100 watt 12" £34 50 
Fane Crescendo 12B base E30 50 
Fane Crescendo 100 watt 15" £47 50 
Fane Crescendo 1SÓ watt 18" E62 95 
Fane MIT 8" d/c roll sure £5 95 
Fane 8077 8" d/c 1011 eure £5 ß5 
Fane 8087 8" d/c £3 9S 
Fane 510 horn E14 -9S 
Fane 820 horn £33 95 
Goodman. 8P 8" or 15 ohm Es -50 
Goodman. 10P 8 or 15 ohm ES -80 
Goodman, l2P or 15 ohm 

h Goodman. 12o 8 or 15 ohm 

Prices correct at 3.10.75. 

£13 VS 
£1405 

Goodman. 12P -G B or 15 ohm 
Goodman, Audiomax 12AX 100 wan 
Goodman. Audlomex 15AX 
Goodman. 15P 8 or 15 ohm 
Goodman. 18P 8 or 15 ohrn 
Goodman, Hlinx 150 
Goodman. Axent 100 tweehr 
Goodman. Audlom 10012- 
Goodman, Axiom 40212" 
Goodman, Twlnaxlom 8 
Goodman. Twlnaxiom 10 
Kef 127 
Kef T15 
Kef 13110 
Kef 8200 
Kef 8139 
Kef ONO 
Kef DN12 
Kef DN13 
STC4001 G super tweeter 
Richard Allan CGT a'clic deuil 
2t" 64 ohm, 70mm 80 ohm, 70mm 8 ohm 
23" 75 ohm 
7"x4" 3 orb alun 
8"a5" 3 or8 ohm 
IO"x6" 3,8 or 15 ohrn 

SPEAKER KITS 
Baker Major Modula 
Goodman. Mezzo Twinkle 
Goodman, otri 'o 
Helme XLK 30 
Balme XLK 35 
Helme XLK 40 
Helm. XLK 50 
Kaatt 1 

Kafllt 3 
Richard Allen Twinklt 
Richard Allen Triple 8 
Richard Allen Triple 12 
Richard Allan Super Tripla 
Richard Allan RA8 Kit 
Richard Allan RABZ Kit 
Wharfedale Linton 2 ell 
Wharfedale Glendale 3 kit 
Whartadale Dovedale 3 kit 

£15-55 
£36-50 
£40.25 
E2100 
E30-00 
E16 00 
£8-44 

E13 -f0 
£20 00 
E10-14 
E10 -7S 
Es -06 
E6.54 
£8 37 
L9-50 

E16-05 
E2-31 
L5-96 
£4-50 
E6-56 
£7 50 

77 
-55 

E1 65 
E1-75 
E2-69 

.ach £13.44 
pair £47.19 

teck £14-7S 
palr E12-00 
pair E24-00 
pair £35.00 
palr £55.00 
pair £53.00 

each £45.00 
each £10.95 
each £16.50 
sack £23.93 
each £26-75 
pal, £4200 
pair £83 00 
pair £23.12 
pair £40.62 
pair £53 12 

PA'DISCO AMPLIFIERS 
(carr. and Ins. £11 
Baker Malo, 100 watt 
Linear 30/40 
LInear 40160 
Linear 80!100 
Linear 100 watt slave 

£57-25 
E30-00 
E3500 
C5095 
£4400 

Eagle PA nenn° ir, slack -nah loi catelogue 

Free with speaker orders over £7 - 
"Hi -Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing: speakers 50p each, 
12' and up 75p each. Speaker kits 80p each (£1 60 pair) tweeters and 
crossovers 30p. 

Including V.A.T. 25% on Hi Fi, 8% on PRO and PA 

WILMSLOW AUDIO (Dept. PW) 
Loudspeakers: Swart Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi-Fi: 10 Swan Street, Wilmslow 
Send stamp for free booklet "Choosing a Speaker" 

The Ultimate Radio! 

GRUNDIG SATELLIT 2000 
You've got your yacht, private aircraft, Rolls Corniche? -then all you need for 
a full set of status symbols is this latest model Grundig Satellit, Germany's ton 
radio! Radio performance, appearance and sound quality are all superb. VHF FM, 
MW, LW, 10 SW bands plus band - 
spread, 27 transistors and 22 diodes, 
Battery/Mains (110240v) 2 speakers, 
57" telescopic aerial. 
Our price £161 -45 inc. carr., ins. and 
VAT. 
Big discounts on Grundig, ITT, Koyo, 
etc. Send stamp for list. 
WILMSLOW AUDIO 
DEPT. (PW), 
10 Swan Street, 
Wilmslow, Cheshire. 
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Wire Wound Resistors. Our selec- 
tion of wised values. 30 (Dr £1 40. 
1100 for £3 50. 
Audio Amplifier Module. Mullard 
LPt 173. cutpL': power, nominal 10 watt, 
supply voltage +24 volt, ,with) data and 
circuit, £2 30 + post. 
Ferguscn Stereogram chassis 
Model 3357, all) transistor,:mecium long, 
VHF/FM. 3 wats per chamnel.S/M. with 
connection cita, less using scale, 
£18.00. Post paid. 
Crystals IHC6U: 5203333 MHz: 
52.02500 :: 52.01667: 5156667: 51-58330: 
37.76250: 37.75000: 12.895.8: 12-891-13: 
12700.0:: 9.456.25: 9.455 55: 9.533-33 
9-531.94: 9 5E0-55: 9'093,62: 9.087 5 

50p each.. 
Electro!lytics.. 32/32/32/pIF, 225v. 2".< 
14" :35p:: 80amF 150v 11" x 1" 20p; 
2000íF 3)v, 24"-- 1" 25ps: 2000íF 35v 
3">r" 30p: 470µF 100v 3":u14" 25p: 
230(42000wF 25v 2" x ir 35p: 7004F 
200v 34' x le 30p: 16/1..6m.'. 275v 11" x 1" 
20p: 40/40/f0xtF 275v 3"' x 1" 20p: 
45011/900/900§,F 30v 24 x 14" 50p: 
2500AF 4')v 2k" x 14" 4Óp; 70uF 25v 
14" x 4' t5p: 4,000AF 25v 3" x 14" 409. 
321,F 450w 14' x 1" 30p: 114F, -:6,F 450v 
14" a 4" 30p: '0001.F 12v 14" X 4" 15p. 
5000toF 50v 2" - 14" 50p:15)/200/200pF 
300v 3" 14" 50p: 45OCeF 35v 24 < 

14" 50p. 
Try our pare of small capacitors 20 
mixed valves £1 50 + post. 
Matched) pair of bookshelf speakers. 
Teak finish, s,ze 12'x8'íc5". 8 5 8" 
ohms ceramic,. 5. watts RMS. Complete 
with din !sacs. £10 pan -- post. 
Thorn TV IF chassis 950 series 
(less valves;. £1 80 + post. 
UHF 625 transistor push button tuner 
(NSF TelefLnken) as used on Decca 
MS2400. Brand new and baxed, circuit 
d.agran7 supjplied-t300 - cost. 
P -C Boards (not computes panels) 
1 off 6 t-ansistor single wave band. 
1 off 4 transistor audio. 1 off 3 '_ransistor 
£1 40 + post, three boards. _ 

Repanco' Transformers AF1, AF2, 
TT45t 46, 47, 49, 53. 20p each {F post. 
UNI, MAW, VHF Tuner 5 'ransistor 
in kit form, cslnnplete with full assembly 
instructions., 9vt supply, posit ve earth. 
0/put 100niiw. Built-in A.M. aerial. 
88-103 Mcs. £5 25 + post. 
Mains Droapers, 10 mixa< values. 
£1 00 + Post. 
Edgewise Level meters, 200pA, 
size ?" overall 50p + post. 
Chrome Plastic kr4obs,3 types, 4 off 
each with siring clip, £1 25 + post. 
AlumirúiLm Chassis, T4 -55°s<24" 
65p - post: 1G' x 74' x 21-" 75p + post. 
11" x 7#" x 2." 85p + post. 
Push Butt atm Selector for varicap 
tuner -4 wayL' 50 6 way £2 00 + post. 
Portable Radio AFC`FM MB SW 
LW,MW. IBattery only 12et. £1750 + 
post. 
Ferguson Stereogram Chassis. MW/ 
LW VHF will tuning sca e (5"+5 watts 
sine waver 15 ohms £2625. Post paid 
15 ASSORTED SWITCHES £1 90 
+ post.. 50-3. way to T way TAG 
STRIPS, £1 15 pjst, ALMA 
REPANCO & DENCO COILS. NEW 
BOXED DUR SELECT Oh3-5 FOR 
£1.15 + post. 
Please add 1%'x; post and sacking. Add 
25% VAT to total order. Cram Chassis 
free postage. No goods despatched 
outside U K. 

SURPLECTR©IWICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 IJD, BEDS. 
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TAKE 2 
DAVID ANDREWS 

No. 73 TOUCH SWITCH 

i 

A series of simple transistor projects, using not more than twenty components. 

IN an increasing number of applications ordinary 
mechanical switches are being superseded by 

touch activated switches. These are operated by 

body resistance between two electrodes, rather than 
by mechanical pressure or movement. Apart from 
the obvious novelty value, these have the practical 
advantage of having no moving parts to wear out. 
giving them the reliability of the main electronic part 
that they are switching. 

This article describes a simple touch switch which 
provides the ON/OFF switching of any small piece 
of battery -powered equipment which has a current 
consumption of between a few micro -amps and 
100mA, such as portable receivers, signal generators 
and other test equipment. 

The Circuit 
The device uses only four transistors, three 

resistors, and when initially connected to the supply 
is in the off state; no current flowing except for 
leakage currents. As the transistors are all silicon 
types, the total leakage current is only a fraction 
of 1/IA and for all practical purposes can be con- 
sidered as zero. This is an important feature as 

b b 

e 
b e . 

Bcr08 / BC178 
c e 
2N2926G 

0 0 0 
c 

ON 

r4 

M^, 
R3 

Tr2 8-2M 
2N2926G 

B 
OFF 

Trt 
C108 

FK 122 

R1 

680 

R2 Tr4 
4.7k BC178 

Ou put 
(up to 100 mA) 

0+9V 

Tr 
2N290 26G 1 

0 OV 

Circuit diagram of touch switch. Current consumption of the unit is 

1.3mA when in the ON state, and less than 10A when in the OFF state. 

otherwise the unit would be drawing power even 
when the main equipment was turned off. 

When the ON plate is touched a small bias current 
flows from the positive supply into the base of Tr2. 
This is wired as the first transistor of a Darlington 
pair, Tr3 being the second transistor.. This bias 
current will begin to turn on Tr2 and Tr3 and cause 
a base current to be supplied to Tr4 via Tr3 and R2. 

As Tr4 turns on, the voltage at its oscillator will 
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components list 

Resistors 
R1 680f2 
R2 4.7kí> -- 

Semiconductors 
Tri BC108 
Tr2 2N2926G Tr4 BC178 

R3 8.2Mí2 
All }W 5% or 10% tolerance 

Tr3 2N2926G 

Miscellaneous 
Veroboard 35 x 35mm, 0.l in. matrix. 9V Battery and 
clips. Piece of copperclad board for touch plate. 

+ 9V 

OV 

ON OFF 

I F5123 

+Ve Output 

-Ve Output 

The .ircuit ,s constructed on 0.1in matrix Veroboard, with flying 
leads to the touch plates. 

begin to rise, and this will cause further base current 
to flow into Tr2. This is supplied from Tr4 collector 
via R3. This extra base current will cause Tr2, Tr3 
and Tr4 to conduct more heavily, which in turn 
causes an even greater current flow through R3. 

This regenerative action results in Tr4 being 
switched quickly to saturation. The equipment con- 
nected in its collector circuit will thus be turned on, 
and as the circuit is self latching, it will remain on, 
even when the operator's finger is removed from the 
touch plate. 

When the OFF plate is touched, Trl receives a 

base current from the positive supply, turning it on. 
In doing so, it shunts the base current of Tr2 to 
earth, and so turns Tr2, Tr3 and Tr4 off. The circuit 
is thus returned to its original condition. R] and R2 
are current limiting resistors included to prevent 
Tr3 and Tr4 from '!"1.-: an excessive current. The 
current consumpth., :rit when it is in the 
ON state is about ci it ìs a secondary 
function of Rl and R2 to ïiniit this current to an 
economic level. 
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Construction 
Construction of the unit is very straightforward 

being built on a piece of Olin Veroboard. The touch 
plate can be made to conventional designs from 
PCB or Veroboard, or the novel printed circuit 
design employed by the author can be copied. 

This is perhaps a little less sensitive than conven- 
tional designs, but it still provides adequate 
sensitivity when used with this circuit. 

For practical use on a piece of equipment an 
aperture should be cut in the front panel of the 
equipment, or any other convenient point, then the 
touch plate glued or bolted in place behind the 
cutout. In use it should be found that the touch 
plates only need to be touched momentarily to 
initiate the switching action. The only exception to 
this will be if the controlled equipment has a fairly 
high value decoupling capacitor connected across 
the supply lines (such as in a transistor radio). In 
this case it will be necessary to touch the OFF plate 
fractionally longer than normal, so that the 

40mm 

50mm 1.1 I F K 241 

Although any shape can be used for the touch plates the above design 
was used by the author. 

decoupling capacitor has a chance to discharge. 
Otherwise the unit may turn on again as the finger 
of the operator is removed from the plate. 

NEWS... 
Greenweld 
Meter Catalogue 

GREENWELD Electronics tell 
us that they have now com- 
piled a catalogue detailing 

the various types of multimeter 
that they have in stock. 

If anyone would like a free 
copy, together with price list, they 
can get one by sending a 9in x 
en stamped addressed envelope 
to: Peter Green, Greenweld Elec- 
tronics, 51 Shirley Park Road, 
Southampton. 

Sound & Vision '76 
SOUND & Vision '76 will be 

the title of next year's TV 
and audio show to be held at 

the National Exhibition Centre, 
Birmingham (May 28th to 31st). 

The show follows on from 
HEDA-the first International 
Home Electronics and Domestic 
Appliances Exhibition-a five day 
trade show sponsored by the 
Association of Manufacturers of 
Domestic Electrical Appliances 
(AMDEA) and the British Radio 
Equipment Manufacturers' As- 
sociation (BREMA) which opens 
on May 23rd. 

With the exception of the first 
day of the public show, when the 
doors will open at noon, the TV 
and audio show will be open from 
10 a.m. to 10 p.m. daily including 
the Spring Bank Holiday Monday. 
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NEWS... 
GB2RS News 
Broadcasts 

THE R.S.G.B. has operated 
these broadcasts on 80m 
and 2m for many years now 

and the service for Region 1 has 
been improved by the addition 
of two more news readers. 

They would appreciate any 
information on the coverage 
obtained and the number of 
readers listening on each of the 
two bands. It would also interest 
the R.S.G.B. to know how many 
non-members are listeners to 
these broadcasts. Also, if you 
have any suggestions for material 
to be included in these weekly 
bulletins, the R.S.G.B would be 
pleased to hear from you. 

VHF -UHF Manual 
(3rd edition) 

THIS completely revised and 
enlarged edition is also 
available from the R.S.G.B 

All the existing chapters have 
been up -dated and expanded. In 
addition, chapters on Space Com- 
munication and Microwaves have 
been included for the first time. 

The volume, which has an in- 
creased page size and a lot more 
pages, is case -bound to overcome 
the binding problems that existed 
with earlier editions. Price had 
not been decided at the time of 
our going to press. 

:t:. .)n\ 

S... 
Woollies own 

IT'S the Wonder of Good Old 
Woollies - that's what the 
adverts tell us-and the latest 

wonder may well be Winfield - 
brand audio equipment. 

Woolworths are setting up 
audio centres in 170 of theirlarger 
stores. Initially, the departments 
will concentrate on branded goods 
(HMV, Ultra, Ferguson, Pye, 
Philips, Fidelity, etc.) with prices 
ranging from £40 to £400, but if 
these items go down well with 
the public, the Winfield brand 
may soon be available. 

Each department is headed by 
a manager who has been given 
training organised by various 
manufacturers and Woolworths 
will set up their own network of 
manufacturer - approved service 
agents. 

1976 Amateur Radio 
Callbook 

THE new edition of the 
R.S.G.B. Callbook is avail- 
able from the Radio Society 

of Great Britain, 35 Doughty 
Street, London, WC1N 2AE. 

The price of £1.47, although 
higher than for the 1975 edition 
includes the cost of postage and 
packing. 

MORE NEWS ON 
PAGE 743 
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ENTERTAINMENTS LTD 

THE NEW POWER 

AMPLIFIERS 

riirii 7ITE 
professional standards realistic prices 

Three brilliant new power modules employing the same circuitry, using 

IO transistors, three diodes and one zoner diode with electronic over 

temperature cutout as well as normal thermal protection, load Ilne short 

circuit and Incorrect load protection, integrally mounted output 

capacitor. Fused D.C. supply terminal. May be solder or screw 

connected. The input Impedance Is high enough to accept all 

types of mixer having an output of 250 mV. 

New features-new performance standards 
* New 90°C overtemperature cutout (electronic not mechanical). 

* New integral output capacitor, no external components required for normal operation. 

* Short circuit load line type protection with twin summing amplifiers. 

* Inherently open circuit proof. 

* Input sensitivity -10 dBm (240 mV into 50k) le suitable for most miners. 
Response 30Hz 401(Hz 1dB. 

* Typical distortion 0.4% Noise -80 dB. 

* Suitable for all public address, discotheque, and group applications. 

* Fused supply and o/p terminal. 

* Single supply line (split supply not required.) 

* Compatible w;th all other Saxon units 

SYSTEM 7000 DISCO CONTROL UNIT 

4gc 

, .... .._ ..... .._ ..., _. ... , , ._.....a.-- .. ...<.. .. ...,. ...a.. ..,...:. -_- .,. a.a ) E ---o n _ _ -i Y 
* Mono or stereo. * 2 Deck and one tape inputs, individually 

controlled plus L¡R deck fader (ineffec- 
tive at central). * Wide range bass and treble controls 
plus separate MIC volume bass and 
treble controls. Overall master control. * Continuously variable autofade depth 
and threshold. * Five position monitoring switch with 
two mute positions-ample headphone 
power. Send for full descriptive leaflet. 

IN MODULAR FORM 
Assembled in P.C.B. Similar characteristics to above. Ideal for constructors. 

* Complete, cased with all terminations 
by plug/sockket etc. * Noise -80 OB Response 20Hz-50 kHz t 
tdB. * Stainless steel escutcheon, boldly 
designed. 

Mono £18.50 Stereo £27.50 

SA308 
30 w.r.m.s. into 8if 
15 w.r.m.s. into 15(3 
basic circuit iden- 
tical to SA 1208 
10A Plastic 0/P tran- 
sistors 

£9.00 

SA608 
60 w.r.m.s. into 011 
30 w.r.m.s. into 
15(). Texas 15A 
output transistors. 

£11.50 

SA1208 
120 W.R.M.S. INTO t(] 
60 w.r.m.s. into 150 
Glass fibre printed circuit £1600 board. 15A output transistors 

Complete versions of the IM7001 and IM7200 
modules shown in our advertisement make 
a professional quality versatile mixer to 
your requirements using these modules 
mono and stereo inputs may be combined. 
* The mixing modules spilt mono signals. 
* Each input module has own monitor 

switch. * Stainless steel panel on 15cm ' Scm 
matrix (approx.). 

* Input equalisation for all types of signal 
inc. magnetic cartridge. 

* Complete system may comprise twenty 
channels, mono or stereo with ample 
monitoring power. * May be patched in with disco mixers or 
minotaur amplifier. 

Mono Input Module £8.50 Stereo Input Module £12.00 
Mono Mixer Module £8.50 Stereo Mixer Module £12.00 

Power Supply Unit for up to 20 Modules £75O 

Morso £28.50 
t;t.r.p £45.00 

SYSTEM 7000 MODULAR MIXING-UP TO 

20 CHANNELS - 
MMI1fl 

NIEL 

THE NEW POWER SUPPLIES 
* One piece, ready to wire assembly with integral glassfibre pcb. 
* Grain oriented laminated transformers for compactness * Facilities for preamp supply. * Fully fused. * Size of all models 10 z 8 x 13cm. (PM1202 16cm) 
PM1201 95 V for one SAI208 
PM1202 95 V for two SA1208 
PM602 65 V for one or two SA 608 
PM302 45 V for one or two SA 308 

E1100 
E1400 
E000 
E750 

MINOTAUR 
AMPLIFIER 
100 w.r.m.e. into O() * Two mixed inputs, wide range 

bass & treble controls * May be operated as a slave amplifier. * Extremely compact (27cm - 18cm 10cm). * Fully protected against all incorrect' loads and 
short circuits. 

"Except minotaur (anodised aluminium). £47.50 

SYSTEM 7000 LIGHTING CONTROL 
UNIT 
* 

woo 
AND SSOUND PER CHANNEL 

SEQUENTIAL AND LIGHT 
OVERRIDE. * Individual control of bass, middle and 
treble. * Master control for easy adjustment. * Plug/socket terminations throughout. * Slider control for function, allows 
sound/light, sequencing or combination 
of both. * Stainless steel front panel to match disco control unit, 

* Electronic override eliminates clicks. 

2M? 
£35.00 

SAXON SUPERFECT LIGHT UNIT 
The Modular version of ST7000 Light Control Unit. 
Sequential display with variable speed. Continuously variable function 
display with no signal. Carries 1000 watts per channel. 
Separate bass, middle, treble and master audio £19.75 
controls, etc., etc. 

GUARANTEE 
All Saxon Entertain- 
ments' modules and 
units are guaranteed for 
12 months from dale of 
purchase. 

TERMS OF BUSINESS 
Phone orders to 01-684 6385 for C.O.D. payment or by Access or 
Barclaycard. 
Ordering by post, make cheques, postal orders payable to Saxon 
Entertainments Ltd., crossed, or send Access or Barclaycard No. 
Shop hours-Monday to Saturday 9.0 a.m. to 5.00 p.m. 
Prices subject to alteration without notice. 

SAXON SOUNDLITE 
Our outstandingly successful 3000 watt unit in 
modular form. £13.50 

TRADE ENQUIRIES TO 
Norman Rose Electrical Ltd. 
London-phone 01-837 9111 Birmingham 021-236 4710 

Manchester-phone 061-273 1498 Bradford 0274 24008 

PRICES INCLUDE CARRIAGE & PACKING, BUT V.A.T. AT 8% MUST BE ADDED TO VALUE OF ALL ORDERS 

SAXON ENTERTAIN MENTS LTD. 3Telephone: 
SaiiesR OE604 o090; Servi e 011.6046365 

SURREY CRO 2HS 

Practical Wireless, January /976 759 



ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better 

lob, higher pay? "New oppor- 
tunities" shows you how to get 
them through a low-cost, Home 
Study Course. There are no books 
to buy and you can pay as you 
learn. 

This easy to follow GUIDE TO 
SUCCESS should be read by every 
ambitious engineer. Send for this 
helpful 76 -page free book NOW! 
No obligation, nobody will call on 
you. It could be the best thing you 
ever did. 

CHOOSE A BRAND NEW FUTURE HERE 
DagiMM - CUT OUT THIS COUPON M MMI MMI 

Tick or state subject of interest. 
Post to address below. 

Radio, Servicing & Painting & 
Repairs E Decorating 
Radio Amateur's 
Exam. 

ELECTRICAL & 
ELECTRONICS 
Practical Radio & 
Electronics 
(with KIT) 

Electronic 
Engineering 
Certificate 

General Elect. Eng. 
Certificate 

C. & G. Elect. 
Installations 

Elect. Install. & 
Work 

C. & G. Elect. 
Technicians 

O 

M.A.A./I.M.1. Dip. 

RADIO & 
TELECOM- 
MUNICATIONS 
Colour TV 
Servicing 

C. & G. Telecoms. 
Technician's Cert. 

C. & G. Radio, 
TV & Electronics 
Mech. Cert. 

Radio & TV 
Engineering 
Course 

AUTO & AERO 
Motor Mechanics 
C. & G. Motor V. 
Mechanics E 
General Auto 
Engineering 
A.M.I.M.I. 
Air Registration 
Board Cens. 

CONSTRUC- 
TIONAL 
Heating, Ventilating 
& Air Conditioning 

Architectural 
Draughtsmanship 
& Design 
L.I.O.B. E 
Carpentry & 
Joinery 
Plumbing 
Technology 
General Building 

Li 

Inst. Engineers & 

MECHANICAL 
A.M.S.E. (Meth.) 
General Mech. 
Eng. 

Technicians ' 
Welding 

Engineering 
Maintenance 

MANAGEMENT & 
PRODUCTION 
Computer 
Programming 

Inst. of Cost & 
Managements 
Accts. 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship 
A.M.I.E.D. 
Electrical 
Draughtsmanship Cr 

G.C.E. 

-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept. TWPI3, Reading RG7 4PF. 

also at our London Advisory Office, 4 Fore Street Avenue, 
Moorgate, London EC2Y SET. Tel. 628 2721. 

NAME (Block Capitals) 

ADDRESS 

Postcode 

Other subjects of interest Age 

Accredited by C.A.C.C. Member of A.B.C.C. 

Ei 
1 

1 

1 

1 

1 

1 

1 

1 

1 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
® radio 

P.C. ETCHING KIT MK II 
Contains 11b Ferric Chloride, 100 
sq Ins copper clad board, DALO 
Quick -OH Etch resist pen, abrasive 
cleaner, etching dish, 2 miniature 
drills and instructions. £3.85 

71b BARGAIN PARCELS 
Hundreds of new components -pots, 
resistors, capacitors, switches, PC 
Boards with transistors and diodes, 
loads of odds and ends £3.25 

COMPUTER PANELS 
Large quantity always available. 3lbs 
asstd £1.75; 71b £300. Pack with at 
least 50 transistors, about 500 com- 
ponents altogether £1.00. 12 High 
quality panels with power transistors, 
IC's, muititurn trimpots etc. £2.80 

FERRIC CHLORIDE 
Anhydrous Technical quality in 11b 
double sealed packs. 1Ib 00p; 3lbs 
£1.90; 10Ibs £4.80; 1001bs £35.54 

TRANSFORMERS 
All have mains primaries. 6-0-6V 
100mA 90p; 9-0-9V 100mA 95p; 
12-0-12V 100mA £1.00; 12-0-12V 50mA 
115p; 20V SOmA OSp; 24-0-24V 500mA 
£2.05; 30V 1A Mutitapped to give 
3, 4, 
30V, 

5, 6, 
or 

8, 9, 10, 12, 15, 18, 20, 
12-0-12, or 15-0-15V 

24 or 
£3.20 

2A version £4 -SO; 30-0-30V 1A £3.30. 
RESISTOR AND CAPACITOR 

PACKS 
400 asstd carbon resistors £1.50 
250 Hi -stabs 1, 2, 5% £1.40 
100 Wirewounds 2W -15W £2.00 
200 Miniature 1/8th k & IW, mostly 
carbon film 5% £1.10 
200 ceramic, mica, etc caps £1 .15 
100 Polyesters, -01-1 mid £1.30 
200 Miniature electrolytics, mostly 
unmarked so only LI.35 
15 Airspaced and compression 
trimmers £1.10 
JUMBO PACK -1 each of the above 
£1090 value for only £95011! 
All prices Include VAT and UK/ 
BFPO Postage. SAE with enquiries 
or for list. Send 10p stamp for Multi- 
meter booklet (Free on orders over 
£3). Surplus components always 
wanted. 

GREENWELD (PWI) 
51 Shirley Park Rd., Southampton, 
SOI IFX. Tel: (0703) 772501. 
Also callers at 21 Deptford Broadway 
SEB. (692 2009) and 38 Lower Addis - 
combe Rd. Croydon. (688 2950). 

BARGAIN PACKS 
12 BC107 £1 -20 
14BC108£1-20 
12 BC109 £1-20 
15 BC148 £1-20 
12 BC149 £1-20 
12 8C157 £1-20 
12 BC158 £1.20 

25 I N4001 £1. 20 
221N4002£1 20 
20 1N4003 £1 -20 
18 1N4004 £1-20 
í61N4005 £1.20 
14 1N4006 £1.20 
12 1N4007 £1.20 

12 BC159 £120 401N4148£1 20 
2 2N2646 £1-20 3 2N3055£1-20 

10 BC328 £1-20 1 SN76660 £1.20 
12 BF194 £1.20 1 SN76013ND£1.20 

7 BF173 £1-20 4741C£1ß0 
5BF181£Iß0 2555£1-20 

12BF195£1-20 6BY103£1-20 
12 BC548 £1-20 16 BC348B £1-20 

VEROBOARD 
100 sq ins assorted sizes and pitches, 
about 8 pieces. or all 0-11n If you 
prefer £1 15. 

0 PIN DIL 741's 
10+ 20p; 25+ 23p; 100+ 21p each 

555 TIMERS 
3+ 55p; 10+ 4Sp; 25+ 43p. 

TRANSISTOR PACKS 
200 asstd. out of spec, mostly 
unmarked transistors-NPN, PNP, 
plastic TO5 TO18 TO3 power, AF RF 
etc. About 70% OK. £1.60. 
1000 unmarked 1N4148, 95% OK £4.00 
100 unmarked untested BC108 £2.10 
10 out of spec 2N3055 £1.00. 
EMERGENCY LIGHT UNIT, as 
featured In this Issue-NCC400 
NICad batteries, set of 3 £10.09 
"PE" Gas Ignitor Kit still available 
at the same price -Only £3.00. 

ODDS & SODS 
VHF Power transistors, Texas type 
2N3375 only £1.00. 
96kHz Xtal £1.00 -ºend for list of 
Xtals Grommet Mixture. Over 150 all 
shapes and sizes, only 50p. 
800V 1A Bridge Rect, silicon 44p 
400mW Zenera, full range lip each. 
16 pin DIL sockets, gold plated 6 for £1 
8 pin DIL sockets 15p, 8 for £1-011 
BC119/139 Audio Pair 40p 
BFY64 12 for £1.20 
4 x 80V 10A recto on heat sink, Ideal 
for battery charger £1-25. 
SAE for 1% 6 better resistor list 6 
wholesale list of transistors etc. 
Light Sensor Type H61 -Made by 
Texas, sold for over £4 each. Dark 
current 001µA Light current 250µA. 
Only 2-1mm dia x 15mm long with 
integral focus lens. Only 75p, 10 for 
£S00. 

QUALITY' STEREO SOUND_ 

wgisT 1 PRICE OFFER! 
SOLENT AUDIO SYSTEM 

£5.95 
down 

'Stereo Tuner Amplifier chassis with AM/FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. 30 watts total power output 
(frequency response 25-20,00 Hz) AFC Switching Tape 
record and playback facilities. Dimensions 18+' x 9' x 34'. 
The very latest BSR automatic record deck with cue and 
pause control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £59.95. 
Credit Sale £5.95 deposit 9 monthly payments of £7.00 
(Total Credit price £68.95). P. & P. £300. Send £8.95 
today. 

Chassis only available for cash at £4200. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

learStereo headphones supplied with every complete order. 

PW/1/76 100 CHASE SIDE SOUTHGATE 
LONDON N14 GPI Telephones: 01-882-1641 

r 
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1:1Eb- 
Number 55 SGS-ATES AUDIO POWER AMPLIFIERS I 

ANUMBER of medium power IC audio ampli- 
fiers are produced by SGS-ATES Ltd. in 
quad -in -line packages. Here we consider the 

TBA810 and TCA830 which incorporate thermal 
shut -down circuits and the TCA940 which has out- 
put short-circuit protection in addition to the thermal 
shut -down circuit. 

If any of these devices become so hot (about 
130°C) that a further rise in temperature might 
damage them, the drive currents to the bases of the 
output transistors are automatically diverted. The 
current in the output stages is thus greatly reduced 
so that the internal power dissipation remains small 
until the device becomes cool. It is therefore most 
unlikely that the experimenter will accidentally 
destroy any of these devices provided that the 
maximum permissible power supply voltage is not 
exceeded. Thermal runaway cannot occur. 

TYPES 
The TBA810S can provide 7W into a 411 loudspeaker 

when fed from a 16V line or 6W into 412 from a 14V 
supply. Thus it is very suitable for use in car radio 
receivers. This device is encapsulated in the `Findip' 
package which has two cooling fins fited to the 
sides of the device. The TBA810AS is electrically 
identical with the TBA810S but has two short hori- 

Top view 
Positive supply 

voltage 

NC 

NC 

Earth 

Bootstrap 

Compensation 

Feedback 

( 
FK107I 

Output 

NC 

Earth 

Earth 

Input 

Ripple 
rejection 

Fig. 1: Connections of all the devices discussed. 
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Earth 

zontal cooling tabs with a hole for attaching a heat - 
sink to each tab. 

The TCA830S has the Findip encapsulation of the 
TBA810S but provides up to 4.2W into a 411 speaker 
when fed from a 14V supply line or 3.7W into 811 

from a 16V supply. 
The TCA940 is supplied in the same package as 

the TBA810AS and it can provide up to 10W into a 
412 speaker when a 20V supply is used or 6.5W into 
812 with the same supply voltage. The T'CA940E has 
the same internal circuit as the TCA940, but the 
package of the TBA810S is used. It is wise to limit 
the maximum continuous power delivered by this 
device to about 7W into a 412 speaker or it will get 
very warm. However, it can supply up to 10W for 
a moment. The protective circuits will prevent it 
from overheating to the point of damage. The pin 
connections of all the devices are identical, shown 
in Fig. 1. 

Input 

VR1 
100k 

a_ 

TABS i 
+ 

C3 
200uF 

6V 

R1 
56 
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R2 
100 

Cl 
0.1yF T 

+IC7 
100Ju F 
16V 

12 

C2O 10oyF 
25V 

5 C6 I 1000pF +á1000yF 

+V 

C5 
4700 p F 

C4 
100u F 
16V 

R3 

C8 
T0.1NF 

Fig. 2: A typical circuit. 

16V 

4noran 
Speaker 

IFK110 I 

TYPICAL CIRCUIT 
A typical circuit for any of the devices under 

discussion is shown in Fig. 2. Volume control VR1 
may be replaced by a 100k11 resistor. 

Capacitor Cl should be soldered dose to pin 1 of 
the device to prevent the possibility of high 
frequency oscillations, but C2 may be in the power 
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unit. Feedback for the bootstrap circuit at pin 4 is 
provided by C7 and R2, whilst C9 prevents a steady 
current from flowing through the loudspeaker 
speech coil. If the value of C9 is reduced, the bass 
response will be affected, since this capaictor sets 
the low frequency cut off. 

GAIN 
The gain of Fig. 2 is equal to the ratio of the 

value of an internal 4k51 feedback resistor divided by 
the value of Rl, and is between 34 and 40dB. This 
corresponds to a voltage gain of between 50 and 
100 times. 

If the value of Rl is reduced, the fraction of the 
voltage fed back through the internal 4k51 resistor 

4000 

2000 

1000 

C6 

(PF) 500 

100 

10kHz 

20kHz 7 
10 20 50 100 200 

IFK1081 

R1(ohms) 

Fig. 3: The values of C6 for various values of R1 for the upper cut-off 
frequencies of 10kHz and 20kHz. 

to pin 6 will be reduced and the gain will be 
increased. For example, if Rl is 1552, the voltage 
gain will be about 270, whilst if Rl is 15011 the gain 
will be about 27. It is recommended that R1 should 
have a value between these limits, although Rl can 
have a value of up to 22011 with a 12V supply before 
saturation occurs in the input stage. 

The variation of gain in these devices arises from 
the tolerance of the internal feedback resistor 
(±30%) and from the tolerance in the value of Rl. 
This variation can be reduced by connecting a 
resistor of less than 4k51 and 5% tolerance from 
the lower end of C9 in Fig. 2 to the upper end of Rl. 

Capacitors C5 and C6 control the frequency 
response but the values required are also affected 
by the value of the gain controlling resistor Rl, so 
Fig. 3 shows the value of C6 required with various 
values of Rl for upper cut-off frequencies (3dB 
down) of 10kHz and 20kHz. A value of C5 about five 
times that of C6 produces optimum stability. The 
values shown in Fig. 2 provide an upper cut off 
frequency of about 17kHz. 

In the case of the TCA830S, C5 may be omitted 
and the value of C6 can be 390pF. This gives a 
response to 10kHz with a 5651 resistor for Rl, but 
the value of C6 should be selected in proportion to 
the value of Rl. 

The components R3 and C8 form a `Boucherot 
cell' or 'Zobel' network. These components, in 
parallel with the speaker inductance and capaci- 
tance, present a load to the output of the amplifier 
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which approximates to a pure resistance (without 
any inductive or capacitive components) at all fre- 
quencies. This greatly reduces any tendency to in- 
stability at high frequencies. 

SUPPLY VOLTAGE 
The absolute maximum supply voltage to the 

TCA940 is 24V. However, it is wise to regard 20V as 
the maximum voltage to leave a reasonable margin 
of safety. The TBA810 devices and the TCA830S 
have the lower absolute maximum voltage rating of 
20V so the maximum working voltage should be 
regarded as being about 16V. The TBA810 devices 
can deliver more current than the TCA830S. 

The minimum recommended supply voltage for 
the TBA810 and the TCA830S is 4V, but the power 
output at this voltage is only a fraction of a watt. 
The minimum recommended operating voltage for 
the TCA940 is 6V, at which the device will deliver 
about 1W into a 451 speaker or 12W into 851. 

DISTORTION 
The maximum output power levels quoted are for 

10% total harmonic distortion. In actual practice 
such a peak distortion level is reached only occasion- 
ally. The typical distortion is about 0.3% for power 
levels of up to 2W (TCA830S), up to 3W (TBA810 
devices) and up to 5W (TCA940 devices). 

However, the distortion rises very rapidly indeed 
with the onset of waveform clipping, as shown in 
Fig. 4 for the TCA940 with an 18V supply. The 
capacitor C4 of Fig. 2 attenuates any hum on the 
power supply line by about 45dB, but the attenua- 
tion falls to about 40dB if Rl is reduced to 2052. 

10 
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o 

Vs=18V 
R =56n 
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FIL' 8 
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IFK1091 
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Fig. 4: Distortion plotted against output power for a typical TCA940 
device for an 18V supply. 

SIMPLER CIRCUIT 
An alternative circuit which is somewhat simpler 

than that of Fig. 2 is shown in Fig. 5. Neither side 
of the speaker can be connected to the negative 
(earth) line, but the capacitor C6 of Fig. 5 replaces 
both C7 and C9 of Fig. 2. 

The remainder of Fig. 5 is similar to Fig. 2, except 
continued on page 765 
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Build an oscilloscope. 
As the first stage of your training, 

you actually build your own Cathode 
ray oscilloscope! This is no 
toy, but a test instrument 

that you will need not only for the 
course's practical experiments, 
but also later if you decide to 

develop your knowledge and enter the 
profession. It remains your property 
and represents a very large saving 

over buying a similar piece 
of essential equipment. 

.._._m.... 

PLUS 
FREE GIFT, !" 

ALL STUDENTS ENROLLING IN -------------aumrum»muum- lam --- 
OUR COURSES RECEIVE A FREE Brochure without obligation to: 
CIRCUIT BOARD ORIGINATING BRITISH NATIONAL RADIO 
FROM A COMPUTER AND CON- 3 & ELECTRONICS SCHOOL, Dept WHIG 
TAINING MANY DIFFERENT I P.O.. Box 156, Jersey, Channel Islands. 

NAME 

A soldering iron and a screwdriver. If you 
know how to use them, or at least know one 
end from the other, you know enough to 
enrol in our unique home electronics course. 

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 build, see and learn as, step by step, we 
take you through all the fundamentals of 
electronics and show you how easily the 
subject can be mastered and add a new 
dimension not only to your hobby but also to 
your earning capacity. 

All the training is planned to be carried out 
in the comfort of your own home and work 
in your own time. You send them in when you 
are ready and not before. These culminate in 

a final test and a certificate of success. 

2 3 
., 

T 

T' 
0 

Read, draw and 
understand 

circuit diagrams. 
In a short time you will be able to 

read and draw circuit diagrams, 
understand the very fundamentals 

of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

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. 

To find out more about how to learn electronics in a new, 

,.,;r r exciting and absorbing way, just clip the coupon for a free 
colour brochure and full details of enrolment. 

COMPONENTS THAT CAN BE 

USED IN EXPERIMENTS AND 
PROVIDE AN EXCELLENT 
EXAMPLE OF CURRENT 
ELECTRONIC PRACTICE 

I 
ADDRESS 

(Block caps please) mmmmmm------o----M-----B-MI EMI i 
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SpNrrülla rn!2 
The tried, tested, proven, reliable, complete, 
professional, capacitive discharge, 

SP.,S,de was voted Dost of e systems tested by Popuia, Motor., M,gn,,,e 

jam t 
ORDER NOW Pw,: 

To ELECTRONICS DESIGN ASSOCIATES 
82 Bath Street. Walsall. WSI 3DE 
Phone 33652. 

From Name 

Address 

Oty. 
Sparkrite Mk 2 DIT Aso kits e £10.9,3 
Sparkrite Mk 2 Ready Built Negative 

earth e [ 13.66 
Sparkrite Mk 2 Ready Built Positive 

earth a, [13.06 
Ignition changeover switches rM É2.79 
R.P.M. Limit systems in the above units 

C [2.42 
I enclose cheque/P.O.s for £ 

Cheque No. 
Send SAE N brochure , I r uired 

electronic Ignition Hit 
Sparkrite MK2 is a high performance, high 
quality, capacitive discharge, electronic 
Ignition system. 
Because of the superb design of the Sparkrite 
circuit it completely eliminates problems of the 
contact breaker. There Is no misfire because 
contact breaker bounce is eliminated electron- 
ically by a pulse suppression circuit which 
prevents the unit firing if the points bounce 
open at high R.P.M. Contract breaker bun, 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. (Many capacitive discharge Ignitions are 
not completely foolproof in this respect.) 
Sparkrite can therefore give you:-up to 20% 
better fuel consumption, instant all weather 
starting, cleaner plugs-they last up to 5 times 
longer without attention, faster acceleration, 
higher top speeds, longer coil and battery life, 
efficient fuel burning and less air pollution, 
smoother running, continual peak performance. 
THE KIT COMPRISES EVERYTHING NEEDED 
Ready drilled pressed steel case coated in matt 
plack epoxy resin, ready drilled base and heat - 

sink, top quality 5 year guaranteed transformer 
and components, cables, coil connectors, 
printed circuit board, nuts, bolts, silicon 
grease, full instructions to make the kit negative 
or positive earth, and 10 page installation 
instructions. 
OPTIONAL EXTRAS 
Electronic R.P.M. limitation. This can be 
included In the unit to prevent over revving, an 
advantage to most companies, hire firms, high 
performance drivers etc. 
Electronic/conventional Ignition switch. 
Gives 'meant changeover from 'Sparkrite" 
ignition to conventional Ignition for perform- 
ance comparisons, static timing etc., and will 
also switch the Ignition off completely as a 
security device. Includes: switch, connectors, 
mounting bracket and Instructions. Cables 
excluded. 
PRICES 
D.I.Y. assembly kit £10.03 Incl. V.A.T. post and 
packing. Ready built unit £13:88 Incl. V.A.T. 
post and packing. (Both to fit all vehicles with 
colt/distributor ignition up to 8 cylinders.) 
Switch for Instant changeover from "Sparkrite" 
Ignition to conventional Ignition £2.79 Incl. 
V.A.T. post and packing. R.P.M. limiting con- 
trol £2 42 incl. V.A.T. post and packing. (Fitted 
in case on ready built unit, dashboard mounting 
on kit.) 
CALLERS WELCOME 

ESSENTIAL BOOKS FOR RADIO AMATEURS 
1976 Edition 

RSGB AMATEUR RADIO 
CALL BOOK 

Incorporates all new callsigns and amendments notified 
between August 1974 and August 1975. 

Also includes valuable operating data such as band pans, 
beacons, prefix list, ITU zone list, beam headings and CAL 
Bureau sub -managers, and lists of clubs and groups. 
168 pages Price £1-47 post paid 

RADIO DATA REFERENCE BOOK 
by G. R. Jessop, CEng, MIERE, G6JP 

An invaluable source of essential radio data conveniently 
gathered Into one hard -bound volume measuring 51in by 91n. 

150 pages Price £1.32 post paid 

A GUIDE TO AMATEUR RADIO 
(16th edition) 

by Pat Hawker, G3VA 
Extensively revised and enlarged, this latest edition reflects 
current interest in ssb, vhf, transistor and valve equipment, 
and Class A and Class B licences. 

It describes how licences are obtained and provides guidance 
on home -built and factory -made equipment. 
112 pages, fully illustrated Price £1.14 post paid 

RSGB LOG BOOKS 
TRANSMITTING: Standard, 96p; de luxe, £244; minilog 
(for mobile and portable), 80p. All post paid. 
RECEIVING: £1.20, post paid. 
The Receiving Log Book, similar in format to the transmit- 
ting log books, is designed specially for the short-wave 
listener who wishes to make a proper record of amateur 
stations heard. 

These are just a few of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large stamped self-addressed envelope for the complete list. 

The RSGB is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the membership section and ask for full details. 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL: 01-837 8688 
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IC OF THE MONTH-continued from page 762 

that the hum attenuating capacitor on pin 7 has been 
omitted, since Fig. 5 is often used in portable 
receivers. If desired, tone control circuits can be 
incorporated in the input circuit of an amplifier or in 
an external feedback loop. 

MOUNTING 
The Findip package of the TBA810S type may be 

mounted on a printed circuit board, the cooling tabs 
each being soldered to copper foil of about 20 to 
30mm square depending on the maximum power out- 
put required. Mounting of the TBA810AS package 
should present few problems since the device can 
be soldered into a printed circuit board with small 
metal heat sinks bolted to each of the tabs of the 
device. 

AVAILABILITY 
The devices are available from Chromasonic 

Electronics, 56 Fortis Green Road, Muswell Hill, 
London NIO 3HN and from The Radio Shop, 16 

Cherry Lane, Bristol BSI 3NG. The prices are in 
the region of £1 to £2. 

Input 

C2 y 100y F 
25V 

R2 
100 

TABS 
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C3 

200Nf 
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56 

IFK1 1 
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C5 
1000pF 

5 
12 

C4 
4700 

pF 

I 

+v 

4n or 8n 
Speaker 

C6 
1000y F 

16V 

C7 
01yF 

R2 

Fig. 5: A simple circuit in which neither side of the loudspeaker can 
be earthed. 

Binders for PW 
The Easi-Binder is attractively bound with the 
title blocked in gold on the spine with the 
current (or last) volume number and year. 
For any previous volume numbers please advise 
year and volume and a separate set of gold 

transfer figures will be supplied. 

Cost Is £1.90 inc. VAT & pp and it is available 
from: Post sales (Binders) IPC Magazines Ltd., 

Carlton House, 68, Great Queen St., 
London WC2. 

I.C. REV COUNTER-continued from page 750 

Positive earth cars 
The circuit of Fig. 3 may be employed with 

vehicles having positive earth, where the input 
pulses from the contact breaker have a negative 
polarity. They are fed into the potential divider con- 
sisting of R1 and R6. Where only about one 
hundredth of the initial pulse amplitude is fed to 
the base of Trl. It has been found experimentally 
that, with the values of R1 and R6 shown in this 
circuit, the input pulse amplitude required to just trig- 
ger this circuit is about the same as that required to 
trigger the circuit of Fig. 1. 

Smaller pulses are obtained from the junction of 
the potential divider resistors in Fig. 3 than in Fig. 1, 

but the transistor amplifies the pulses. The amplifica- 
tion provided by various transistors differs somewhat, 
but is in no way critical. The amplified pulses appear 
across the resistors R2 and are positive going, since 
the transistor circuit changes the pulse polarity. 
These pulses are used to drive the IC connected in 
the same type of circuit as in Fig. 1. 

Positive earth calibration 
The positive earth circuit of Fig. 3 may be calib- 

rated in exactly the same way as the circuit of Fig. 1, 
but requires negative pulses to trigger it. The 
negative output line from Fig. 2 is therefore con- 
nected to R1 in Fig. 3, whilst the positive line from 
Fig. 2 may be connected to either of the power supply 
lines in Fig. 3. No meter reading will be obtained if 
these connections are made the wrong way around. 

Power supply 
The power supply to the IC should be obtained in 

the following way so that no current will be drawn 
when the car's ignition is switched off. In addition, 
protection is then provided by the car's ignition fuse. 
The negative power supply line in Fig. 1 or the 
positive supply line in Fig. 3 should be connected to 
a good chassis earth on the vehicle, such as the one 
on the control box. The other power supply line 
should be connected to the output from the fuse con- 
trolled by the ignition switch. Constructors will 
probably find it most convenient to clamp the meter 
to the steering column by means of a bracket and a 
suitable clip. The circuit board itself can be placed 
in any convenient place, for example, behind the 
meter. 

IC information 
The following information is included for those 

readers who wish to have more information on the 
SAK115 itself. The power supply (that is, the zener 
voltage in Figs. 1 and 3) must not exceed 9V or the 
device may be damaged. It is therefore recommended 
that the actual supply should lie between 7.5V and 
8V at pin 7. The power supply current required is 
about 12 to 22mA. 

The input frequency from the contact breaker 
should not exceed 10kHz, but this is well above that 
obtainable from any vehicle. It is also recommended 
that the resistance between pins 7 and 10 should be 
between 5k and 20k11. 

Practical Wireless, January 1976 765 



GOING BACH... 
í 

»o so 

THIS month we do not go 
back quite so far in time 
with a piece of equipment 

kindly loaned to us by Mr. T. C. 
McCulley, 31 Cleveland Road, New 
Malden, Surrey. As far as we 
know, it is of about 1947 vintage 
and was an American develop- 
ment made under licence in this 
country. 

Basically the machine is a very 
sophisticated version of the disc 
record used by BBC correspon- 
dents in the last war to make 
recordings at the front line so 
that the people back home could 
hear the real sounds of war. 

Our machine is called a 
"Recordon" and was to be used 
on a.c. only 200/250V or 100/ 
130V. To make a recording, one 
had to turn the volume control - 
power supply switch clockwise 
and turn the `record' switch to the 
`on' position. The recording disc 
was then placed on the turntable 
lining it up with positioning pins 
so that it would not slip round. 
A grooved disc or `scroll' was 
then placed on the recording disc 
and the tonearm placed against 
the knob in the centre of the 
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COLIN RICHES 

Top view showing disc in position. 

scroll. All that remained was then 
to speak into the microphone. 

To hear the recording, the 
`play' switch was operated and 
the tonearm placed against the 
knob in the centre of the scroll. 
The volume was adjusted to suit 
and if the playback became 
muffled, one could rotate the 
tuner knob to restore. clarity. 

This machine was used as some 
form of office dictating device and 
it had amongst its features, a 
button for the erasing of dicta- 
tion errors, a footswitch control 
and a push-button `executive' 
type microphone. 

The accessories that go with Mr. McCulley's recorder. 

Rear view showing valves and motor. 

An inscription on the case tells 
us that the suppliers were 
Thermionic Products Ltd., of 
London, S.E.11 and the machine 
was manufactured under agree- 
ment with the Brush Development 
Co., the Brush Crystal Co., 
Magnetone Inc. and Thermionic 
Products Ltd. Patent Nos. 454595 
and 599751 applied. 

If anyone has further informa- 
tion on the Recordon, please 
would they contact Mr. McCulley 
direct. 

Vintage bígíon 
SOUND is closely allied to 

vision and this brings us to 
an interesting note to make 

for your diaries if you are keen 
on vintage sound projectors and 
audio equipment. It's the first 
ever British Film Collectors' Con- 
vention and it will be held on 
Saturday 24th January 1976 at 
the Holborn Central Library 
Theatre, High Holborn, London, 
WC2. 

There will be an exhibition of 
vintage cine equipment, some of 
which will actually be working, 
plus displays of photographs of 
the old times. There will also be 
continuous shows of the latest 
package films released on Super 
8mm and some interesting sound 
projectors in use. 

Anyone interested in attending, 
please send a stamped, addressed 
envelope to Paul Van Someren, 
145 New Kings Road, London, 
SW6 4SL. 

Vintage .etng=gIjeet 
If anyone would like a free copy 
of the Antique Wireless News- 
sheet, send a stamped, self- 
addressed envelope to Tudor Rees 
(Vintage Services), 64 Broad 
St., Staple Hill,Bristol, BS16 5NL. 
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r INNEXTMONTH'S 

ECUVIR 
COVERS MEDIUM WAVES & 3 SHORT 

WAVE BANDS 1.7 to 30 MHz 

DUAL -GATE FETs in RF and 
MIXER STAGES 

AUDIO IC OUTPUT 

lk':::k ) 

Mohi music 
from 

ix y 
the 

ur 
ramicropdio or tapedeckones 

output 
to 

w 
maketh your 

own stereo recordings. Mains powered thus 
eliminating expensive batteries. Simple 
construction on plain veroboard. 

PRACTICAL 
WIRELESS 

The multi -stage receiver is an ideal subject for 
step-by-step construction. The basic set can be 
built, tested and operated before further stages are 
added. These optional extras include an RF ampli- 
fier stage, IF stage with crystal filter, beat fre- 
quency oscillator permitting reception of Morse 
and single sideband telephony, and an extra audio 
stage. 

J 
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W `Easbuild' 

M.J. HUGHES M.A.,C.Eng.,MIERE 

THIS is a comparatively simple project which 
most beginners could easily undertake. It is 
a monophonic organ (i.e. only one note can 

be played at a time) in which the note is selected by 
touching a key -shaped electrical contact on the 
printed circuit board with a probe. In that respect 
it does not differ greatly from other designs already 
published but a few features have been added which 
make the project novel in some respects. It was a 
temptation to add a number of other refinements 
but it was felt that one of the big attractions of this 
project would be its absolute simplicity. 

PERFORMANCE 
A 25 note keyboard spanning two octaves (from 

C to C) is used and each note is individually tuned 
with its own preset potentiometer. A master preset 
allows the pitch of the organ to be shifted over 
several octaves without altering any other com- 
ponent values. The individual notes will need a slight 
amount of retuning after this operation because the 

voltage control effect of the master preset is not 
linear. In practice this is no hardship, because once 
having made the instrument and decided whether 
to have bass, tenor, alto or soprano pitch simply 
adjust the presets and leave them. 

The advantage of being able to set the pitch of 
the organ is useful if the project were to be used 
in school because there need be no variance from 
one organ to another and later an "Ensemble" of 
several of the organs could be used to form the basis 
of a band, similar to a recorder group. 

A switch allows vibrato to be selected and a preset 
control determines the depth of the vibrato. There 
is no tone control nor volume control; they could be 
fitted but were left out, with a very good motive. 
Because a printed circuit board is used there is 
virtually no free wiring, which sometimes causes 
problems for beginners and certainly, in this case, 
would detract from the neat mechanical assembly. 
The only free wires are those to the battery and 
probe. 

Tr1 
BCY71 

VR1toVR25 
250k each - 

8 

Keyboard 

Probe 

R3 R4 
Ck. Z 3.3k 

Pitch 
VR26 
4.7k 

C3 
O.1NF 

S2 

C2 

T0.047, 
F 

Vibrato 
on/off 

Tr2 
BC108 

Vibrato 
level 

81 VR27 9V 10k 

C4 C5 
O.229F 0.229F 

C6 
0.22ÚF 

R6 R7 
39k 39 

+9V 

W1171 

Fig. 1 : Full circuit of the Music Box with, inset right, optional circuit for improved stability of the tuning voltage. 
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CIRCUIT 
The circuit is shown in Fig. 1 and the heart of it 

is an NE555 IC timer operating in astable mode, 
The frequency of oscillation is set by the value of 
C2 together with R3 and the selected preset 
potentiometer from VR1 to VR25. It is the probe, 
connected to the top end of R3 which is used to 
select the potentiometer and, hence, the note. The 
output of IC1 is a square wave which has an ampli- 
tude of several volts and it is only necessary to take 
this from pin 3 and provide a degree of current 
amplification with the emitter follower Trl before it 
is used to drive a small loudspeaker. 

A PNP emitter -follower stage is used so that when 
no note is being played Trl is not conducting, re- 
ducing battery consumption. By using an NE555 one 
can make use of its voltage control capability. A 
DC voltage at pin 5 will shift the frequency of 
operation altering the pitch of the instrument over a 
wide range without changing C2 or any of the other 
potentiometers. The control voltage is produced by 
VR26. As the battery voltage falls this control 
voltage will change slightly affecting the tuning of 
the instrument but in the majority of cases where 
the instrument is used as a toy this is not likely to 
present problems. 

If very stable tuning is required this control voltage 
can be obtained using a zener diode and an extra 
resistor as shown in the inset to Fig. 1. This modifica- 
tion would require a slight change to the PCB but 
it is felt that few would want to do this, keeping to 
the simpler version. 

A low frequency signal on top of the DC control 
voltage will frequency modulate the signal from IC1 
which provides perfect vibrato. Tr2 and its associated 
components form a simple phase shift oscillator which 
produces a pure 6Hz sinewave output. A controllable 
portion of this is selected by VR27 and fed via C3 
and the vibrato switch to the voltage control input 
of the main oscillator. Adjustment of VR27 sets the 
depth of vibrato. It is important that a branded 
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* components list 

Resistors 
R1 1001-2 R4 3.3k12 R7 391(12 

R2 4.7k12 R5 1M12 R8 1 kS2 

R3 10k12 R6 39k12 

All 10%.1 or 1W 
VR1-25 250k12 (25 off) vertical sub -miniature pre- 

set pots. 
V R26 4.7kí2 ditto 
VR27 10kí2 ditto 

Capacitors 
Cl 100¡íF 12V C3 0 1µF C5 0.221íF 

C2 0047µF C4 0.22pF C6 0.22µF 

All polyester except Cl. 

Semiconductors 
Trl BCY71 Tr2 BC108 
IC1 NE555 D1 6V 400mW zener 

Miscellaneous 
Miniature slide switch, on -oft, 2 off. Speaker, 
8 to 3552, not more than 21in. overall diameter. PCB 
(see page 742). PP3 battery and press -stud 
connector. Cabinet, probe and material for cover. 

A solid mahogany cabinet with plywood base can 
be obtained from Birch & Ridley, Watson Road, 

Worksop, Notts. for £3.50 plus 40p pip. An 
aluminium top plate with circular speaker hole 

can be obtained from H. L. Smith Ltd., 287 Edgware 
Road, London W2 for 33p plus 17p pip. 

BC108 is used for Tr2 as some general purpose 
NPN transistors will not have sufficient gain to get 
the vibrato circuit oscillating. For the same reason 
use good quality polyester capacitors for C4, C5 and 
C6 and avoid ceramic types. 

The circuit will work with just about any speaker 
having an impedance of 852 or greater but the 
crucial factor is its diameter so that it will fit on 

the printed circuit board. An 811 speaker will give the 
largest output but a 3552 one still gives quite an 
appreciable output. 

CONSTRUCTION 
For assembly of the printed circuit board refer to 

Fig. 2/3. Start by inserting and soldering in all the 
preset potentiometers. This is a bit monotonous but 
it gives plenty of practice at soldering before coming 
to the semiconductors! Next glue the loudspeaker 
into position with a fast -setting epoxy resin, and 
avoid getting the resin on the cone of the speaker. 
Before going on to the rest of the components fix 

the two slide switches S1 and S2 into position. These 
switches and the loudspeaker should be mounted on 
the plain side of the board. 

Go on to solder in all the fixed resistors and then 
the capacitors. The only polarised component so far 
is Cl so make sure this is inserted the right way 
round, the positive end of the capacitor should go into 
the hole nearer to the loudspeaker connection. Insert 
and solder the two transistors into their correct 
position and the leads the right way round. The 
emitter is the wire nearest the spigot on the can, 
the collector is the wire diametrically opposite the 
emitter and the base lead is midway between the 
two but offset to one side. Finally insert the 
integrated circuit making sure that its orientation 
mark is in the position shown on the layout drawing. 

The only wiring left goes to the battery switch, 
the loudspeaker and the vibrato switch. A single 
wire goes to the probe. 
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TESTING 
Before testing, set all the 

potentiometers to the middle of 
their range. Connect the battery, 
switch on and try touching the 
end of the flying lead on any of 
the keys, when a strong note 
should come from the loud- 
speaker but the tuning will be 
meaningless at this point. While 
touching a single key check the 
vibrato by switching it on and 
altering the depth by adjust- 
ment of VR27. Check, also that 
adjustment of VR26 will change 
the note you are holding. 

Now decide how you wish to 
pitch the instrument. Holding 
the probe lead on the central 
"C" of the keyboard, adjust 
VR26 until the note heard cor- 
responds to the middle "C" of 
the two octave span required. 
(A piano is a great help here). 
From there on it is only neces- 
sary to touch each note in turn 
and adjust the corresponding 
potentiometer until the instru- 
ment is accurately tuned over 
the entire two octaves in ques- 
tion. It is much easier to tune 
if the vibrato is switched off. 

FINISHING OFF 
Make the wooden cabinet and 

the bent aluminium lid as shown 
in the drawings. If it is not 
possible to use aluminium then 
make the lid out of thin plywood 
or plastic. In fact some readers 
might prefer to make the whole 
box from plastic. The printed 
circuit board should just be a 
snug fit inside the case. 

Place the printed circuit 
board inside the box and put 
some temporary packing under 
the front edge to keep the board 
level. Mark the holes for mount- 
ing the board to the underside 
of the lid, one in each corner. 
Make sure that the holes are 
clear of the printed wiring. 

Use long 4BA screws with 
nuts to bolt the PCB to the 
underside of the lid and make 
sure that it stands off sufficiently 
to leave a small gap between 
the bottom edge of the front 
drop and the keys, otherwise a 
short circuit might occur. 

Before completing assembly 
glue a card strap inside the 
front edge of the box to hold 
the battery. Position the battery 
and thread the probe lead 
through the hole in the front. 
A knot in this lead will take the 

Fig. 2: above, shows the PCB for the Music Box, drawn actual size. Fig. 3: next page, is a guide 
to the layout of the components on the PCB. The voltage stabilising circuit shown in Fig. 1 
Is not included on this board. The two switches and the speaker are glued to the plain side of 
the PCB. 
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Fig. 4: 'Keyboard' layout with the 
'keys' numbered to enable tunes to be 
played using the notation shown on 
the nest page. 

strain and prevent pulling of 
the lead from its solder pad. 
Make a final check on the 
tuning and then screw the PCB 
into position in the box. 

To make the probe use the 
body of a felt -tipped pen having 
first removed the tip and the 
internals. The flying lead should 
be threaded through the body, 
if necessary drill out the back 
end and through the tip. Strip 
off a bit of insulation and fold 

+ - the wire back on itself and 

To B1 (9V) apply a smooth blob of solder. 
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'COME ALL YE FAITHFUL' 
88-3810-3-121012131210-88-7578101275-33. 
`CAMPTOWN RACES' 
11 11 11 811 1311 8-86-8611 11 11 811 1311 8-86-86-4. 
`COCKLES AND MUSSELS' 
1 6 -66610 -6888811 881013111013111068 -6. 
`JINGLE BELLS' 
13 13 13 - 13 13 13 - 13 16 9 11 13 - 14 14 14 - 14 14 
13 11 16 - 13 13 13 - 13 13 13 - 13 16 9 11 13 - 14 14 
13 -13 13 16 14 13 11 9. 

13 13 13 13 13 11 
14-1414-13 

To assist the non-musical the notes of some well-known tunes are numbered as shown here to correspond with the 'keyboard' of Fig. 4. 

86 (38) 

232 (91iß) 

o 

All dimensions in mm 

Hardboard 
base 

27 (1116 

All dimensions in mm +--41(1%)- 

64 
(21g) 

2 -holes for fixing 
top panel and PCB 
to wooden case 

4 -holes 4BA clear for 
fixing top panel to PCB 

38 1)y ) 

50(2') 
dia. 

t 

12.5 

(~1'2 )) 

(3 

AM 0129 

__/ 
232 (91/8) 124 (4) 

Top panel 4 x 4BA bolts and 12 nuts 

Copper side 

PCB 

Outline of wooden case 

772 

Front, back and sides; 
10 (3h) thick hardwood 

Ensure that a 
clearance gap 

is left between 
top panel and PCB 

AM 0131 

AMMO 

Fig. 5: Dimensions of the top cover of the Music Box. The speaker 
aperture can be backed with a small piece of cloth or the cutout can be 
made ornamental as In the author's model. 
Fig 6: left, shows the simple case for the Music Box. 
Fig 7: below left, illustrates the way in which the PCB is fitted to the 
top cover. It is very important to see that the gap shown Is adequate 
to prevent the top cover shorting the 'keys'. 

Finally, carefully glue the wire and the tip into place 
with epoxy resin. 

An overlay, Fig. 4, can be cut out and stuck on 
the lid to match up with the keys. This is for the 
benefit of those who cannot read music but would 
like to practice playing music such as the selection 
of seasonal tunes shown. 

MAKING MUSIC 
Having built and tested the Music Box the natural 

desire will be to play a tune on it! For the non- 
musical constructor we have reproduced the 'key- 
board' with numbers, together with the notes of 
four popular ditties given as numbers, thus enabling 
a tune to be played without any knowledge of music. 
The dash indicates a short pause. 

To carry the idea further and to make the playing 
of a tune even easier by this method, the 'keys' can 
be marked with the numbers by means of small 
sticky labels or even with a felt -tipped pen. 
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T has occurred to us that considering something around 
110,000 copies of PW are sold every month, the number of 
articles received from readers for publication is remark- 

ably small! Apart from articles commissioned from estab- 
lished authors, and those written by our own staff, we rely 
upon material received from readers. 

We believe that PW pays authors reasonably well for their 
efforts so we came to the conclusion that among the many 
constructors there are plenty who think that they are not 
capable of putting their practical experience into words and 
diagrams. We believe they are wrong, so let us see what is 
wanted by us from you and how we can help you to help us 
to help you to a little lolly. Phew! 

One of the most important aids for the electronics con- 
structor, whether he works on the kitchen table or in a well- 
equipped workshop, should be a notebook in which he can 
record circuits used, values of components, lead -out connec- 
tions of IC's and transistors, circuit changes and modifica- 
tions and a host of other information that will prove in- 
valuable when it comes to writing an article. 

Don't be afraid of large circuit diagrams. In my own case, 
my favourite field in design and construction is receivers and 
transceivers yet I have never drawn a complete circuit dia- 
gram of one in my life! Of each separate stage, yes, with 
precise details of any home-made components, such as coils, 
as they were actually made. It is our Technical Illustrator 
who will put it all together, if necessary. So, if your circuit 
is at all complicated split it into separate logical stages, 
taking care to identify various inputs, outputs and power 
supply lines. Use ruled or graph paper to assist in the pre- 
paration of a drawing. 

The drawings should be clear, naturally, but masterpieces 
of artwork are not wanted and will not be used as such, any- 
way. Accuracy is the watchword and if you make any last 
minute modifications to the actual model then do not forget 
to alter the diagrams where relevant and the copy, if affected. 
This is where the notebook really comes in useful. 

Put all diagrams, graphs, tables and suchlike on separate 
sheets of paper and mark them with figure numbers to agree 
with the text. Under no circumstances must such material be 

included in the main copy. 
We like to have your manuscript with wide margins at the 

top, bottom and both sides and typed double spaced. Even 

if your copy is perfect we still have to mark it with instructions 
for the compositors. Of course, the copy can be handwritten 
but it must be clear and easy to read or the Editor will not be 
very impressed! I sho'ild perhaps point out that all articles 
received are first seen by the Editor and then passed round 
the technical staff for their comments before being accepted 
or rejected by the Editor. It doesn't take very long to do this, 
so don't worry! 

As for general style of writing, look at any articles in PW 
and follow that. A short introduction, the general thinking 
leading to the final design, brief description of how the 
circuit works plus general notes on construction and align- 
ment where called for. As for symbols in the text, again look 
at PW. 

When typing try to keep to about 48 characters a line and 
then it is an easy matter to assess the total number of words, 
which should be shown on a cover sheet to the manuscript. 

One item often omitted by an author is a components list 
and the source and price of any parts which may be difficult 
to obtain or not generally available. If you have been a con- 
structor for a while you will have accumulated a lot of spare 
components so, in a project intended for publication, make 
sure that you quote the correct specification for say, a resis- 
tor, for the particular circuit and not the value and wattage 
that you happened to use from your junk box! Don't quote 

9 
Eric Dowdeswell Asst. Editor 

several different values of bypass capacitor, just because 
they were available, where a common value would be much 
more helpful to the reader. 

Check that the components list agrees with the circuit 
diagram for values and don't forget the items that do not 
show on circuit diagrams or physical layouts, such as 

battery clips, transistor holders if used, knobs, dials etc. 
Photographs of a treasured project are a rather sensitive 

point with some authors! Unless good photography happens 
to be another achievement of the author the results are 
generally grim if the shots are made at home. Out -of -focus 
blobs on rumpled patterned tablecloths leave a lot to be 

desired! Initially they do give us an idea of what the thing 
looks like but if the article is accepted we will probably ask 
you to send the prototype to us for photographing in our 
own studios. DO NOT SEND IT UNTIL ASKED! 

If you think you can manage to wield the camera success- 
fully we want clear black and white half-plate pictures but 
the size is not so important. Identify pictures by writing on 

the back with a very soft pencil, never a biro pen, or preferably 
by writing on a small label and sticking that on the back of 
the picture. 

Now that you are getting close to the stage of sending the 
lot to us, there are a couple of points more. When the copy 
is right, number the pages consecutively. Read it through as 

if you were a reader seeing it for the first time, referring to 
your circuit diagrams etc. which will crosscheck your figure 
numbering. Small alterations may be made by hand in the 
text but if extensive should be typed on a separate sheet of 
paper with instructions to insert where indicated. 

It will be a nuisance I know, but before you part with all 

your bumph do get it photocopied, diagrams and all. We 
may need to refer to you on some point or other which is 

pretty pointless if you haven't got a copy of your article! 
When we get your masterpiece we will acknowledge its 

receipt at once followed by a letter later on to advise accep- 
tance or otherwise. Payment is usually on publication of the 
article but the Editor may, in certain circumstances, decide 
to pay on acceptance but this would be exceptional. Obvi- 
ously a project should appeal to our readers and it does not 
have to go to six pages or several parts, a couple of pages 
can be just as interesting and equally welcome. 

We do not expect our authors to invent new circuits but 
if you know that your design is based upon a circuit already 
published then we would expect you to acknowledge the fact 
in the text, as is frequently done. Our editorial staff read an 

awful lot of technical magazines in the course of a month 
and a couple of us have pretty long memories (and a lot of 
years!) so don't bother to submit a direct 'pinch' from 
another magazine. If we don't spot it, our eagle-eyed readers 
will! 

SUMMARY 
Diagrams, circuits, graphs and the like must be on pages 

separate from the copy and numbered to correspond with 
the copy. 

The copy should be typed with double line spacing and 

with ample margins at the top, bottom and sides of the 
pages and on one side only of each sheet. Try to type to 
about 48 characters a line. 

Photographs should be clear and in black and white, 
preferably half plate size. Identify each photograph on the 
back, see text. 

Look at any copy of PW for guidance as to symbols and 

style to be used. 
WHY NOT CONTACT THE EDITOR NOW WITH 

BRIEF DETAILS OF THAT PROJECT YOU WOULD LIKE 
TO WRITE ABOUT? 
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Now...the most exciting Sinclair kit ever 

The Black Watch kit 
At a7.95, It's 
* practical -easily built by 
anyone in an evening's 
straightforward assembly. 

*complete -right down to 
strap and batteries. 

*guaranteed. A correctly - 
assembled watch is 
guaranteed for a year. It 
works as soon as you put the 
batteries in. On a built watch 
we guarantee an accuracy 
within a second a day -but 
building it yourself you may be 
able to adjust the trimmer to 
achieve an accuracy within a 
second a week. 

The special features of The Black Watch 
Smooth, chunky, matt -black case, 
with black strap. (Black stainless - 
steel bracelet available as extra - 
see order form.) 

The Black Watch by Sinclair is unique. 

Controlled by a quartz crystal... 
powered by two hearing aid 
batteries...using bright red LEDs to 
show hours and minutes and 
minutes and seconds... it's also 
styled in the cool prestige Sinclair 
fashion: no knobs, no buttons, 
no flash. 
The Black Watch kit is unique, 
too. It's rational -Sinclair have 
reduced the separate 
components to just four. 
It's simple -anybody who can 

use a soldering iron can 
assemble a Black Watch without 

difficulty. From opening the kit to 
wearing the watch is a couple of 

hours' work. 

Large, bright, red display -easily read 
at night. 
Touch -and -see case - 
no unprofessional buttons. 

Runs on two hearing -aid batteries 
(supplied). Change your batteries 
yourself -no expensive jeweller's 
service. 
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The Black Watch -using the unique 
Sinclair -designed state-of-the-art IC. 
The chip... 
The heart of the Black Watch is a 

unique IC designed by Sinclair and 
custom-built for them using 
state-of-the-art technology - 
integrated injection logic. 

This chip of silicon measures only 
3 mm x 3 mm and contains over 
2000 transistors.The circuit includes 

a) reference oscillator 
b) divider chain 
c) decoder circuits 
d) display inhibit circuits 
e) display driving circuits. 

The chip is totally designed and 
manufactured in the UK, and is 
the first design to incorporate 
all circuitry for a digital 
watch on a single chip. 

Take advantage of this no -risks, 
money -back offer today! 
The Sinclair Black Watch is fully 
guaranteed. Return your kit within 
10 days and we'll refund your money 
without question. All parts are tested 
and checked before despatch - 
and correctly -assembled watches 
are guaranteed for one year. 
Simply fill in the FREEPOST order 
form and post it -today! 

Price in kit form: £17.95 (inc. black 
strap, VAT, p&p). 

Sinclair Radionics Ltd, 
London Road, St Ives, 
Huntingdon, Cambs., PE174HJ. 
Tel: St Ives (0480) 64646. 
Reg. no. 699483 England. VAT Reg. no 213 8170 88 

...and how it works 
A crystal -controlled reference is used 
to drive a chain of 15 binary dividers 
which reduce the frequency from 
32,768 Hz to 1 Hz.This accurate 
signal is then counted into units of 
seconds, minutes, and hours, and on 
request the stored information is 
processed by the decoders and 
display drivers to feed the four 
7 -segment LED displays. When the 
display is not in operation, special 
power -saving circuits on the chip 
reduce current consumption to only 
a few rr icroamps. 

LED display 

Complete kit 

£17.95! 
The kit contains 
1. printed circuit board 
2. unique Sinclair -designed IC 

3. encapsulated quartz crystal 

4. trimmer 
5. capacitor 
6. LED display 
7. 2 -part case with window in 

position 
8. batteries 
9. battery -clip 
10. black strap (black stainless - 

steel bracelet optional extra - 
see order form) 

11. full instructions for building 
and use. 

All you provide is a fine soldering 
iron and a pair of cutters. If you'vp 
any queries or problems in building, 
ring or write to the Sinclair service 
department for help. 

Quartz crystal 

2000 -transistor silicon integrated circuit 

To: Sinclair Radionics Ltd, FREEPOST, St Ives, Huntingdon, Cambs., PE1 7 4BR. 

Please send me 

(qty) Sinclair Black Watch 
kit(s) at £17.95 (inc. black 
strap, VAT, p&p). 

. (qty) black stainless -steel 
bracelet(s) at £2.00 
(inc. VAT, p&p). 

Name 

Total £ 

" I enclose cheque for £ 
made out to Sinclair Radionics Ltd 
and crossed. 

* Please debit my "Barclaycard/Access/ 
American Express account number 

Address 

PW1 

Please print. FREEPOST -no stamp required. 'Delete as required 
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GENERAL SE1WICING 
An occasional series by LES LAWRY-JOHNS 

chatting this time on 
1- UNIT AUDIO EQUIPMENT 
THE units referred to in this article are mainly 

those of the cheaper variety costing, say, under 
£100. Such a unit could have an auto -changer 

of the cheaper BSR type with a simple amplifier 
system using a single audio chip for each channel 
or perhaps an audio pair, a driver and a preamplifier 
for each channel. Several examples of such units 
have been produced by various firms, some with 
radio, some without, and they all tend to follow a 
similar pattern of a basic design with limited output 
and few frills. 

Auto -changers 
We shall start by taking a quick look at the auto - 

changer which does tend to give one or two troubles 
which occur so often that they can be predicted, 
within reason. The most common trouble which we 
have experienced of late is due to lack of lubrica- 
tion on the centre post, the friction sometimes becom- 
ing so great that it is difficult to spin the turntable 
by hand. Normally things do not get to this stage 
as the user is concerned by the slow and varying 
speed of the turntable and either does something 
about it or gets something done. 

A variation on the same theme is noisy rotation, 
causing the pick-up arm to vibrate. The answer is 
to remove the centre trim and circlip, ease off the 
turntable and oil the centre post. Check for any 
roughness and do the same with the turntable centre 
bearing. Whilst doing this it is worthwhile checking 
the motor and idler. Whilst the bottom bearing of 
the motor rarely needs attention, although it does 
happen, the top bearing loses its lubrication, under- 
standably enough, much earlier. So a few drops in 
the top bearing do not come amiss. The screeching 
of a dry bearing is not an uncommon noise to issue 
from the average type of motor. 

Another cause of speed variation is lack of friction 
between the motor spindle and the rubber of the 
idler wheel. The rubber tends to become shiny and 
requires roughening with a piece of fine sandpaper 
or the like. Make sure that no oil gets on this 
rubber and that it spins easily on its post. It is often 
thought that wear on this rubber idler will cause 
the speed to vary, due to its smaller diameter. This 
is not so. The size of the idler wheel has no influence 
on the speed of the turntable at all, unless of course 
it has an irregularity on its surface when it will 
produce a bumping effect. The speed is controlled 
by the motor and its drive spindle and the size of 
the turntable driven surface. 

Having got that off our chest we should now have 
a smoothly running motor, an evenly spinning idler 
driving a turntable which is freely rotating about 
the centre pillar. Belt driven and direct drive turn- 
tables need not concern us here as they are found 
only in more expensive assemblies. 

The Amplifier 
Before considering any specific faults we should 

first consider external factors which can cause them. 
The most common fault is failure of the output 
transistors or ICs (chips). Such failure can be caused 
by the use of unsuitable loudspeakers or a fault 
in the cable to them, including the possibility of 
the leads in the plug touching. It pays to check the 
plug and lead, plus any joins in it, and the loud- 
speaker itself. If the amplifier output is specified 
for 8f1 working, ensure that the loudspeaker is an 
811 one and that no other loudspeaker has been 
wired across it. 

A good number of loudspeakers clearly marked 
811 have been found to be 311, and usually of un- 
known origin, and this has meant that the equip- 
ment to which they have been fitted has been over- 
run, dissipating excessive current and thereby excess 
heat. This has meant the early demise of the ICs 

-with suspicion of the driver - 
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or output transistors operated beyond their rated 
power. Quite often the loudspeakers are fixed in 
a position, together with their wiring, which makes 
removal inconvenient so that when the amplifier 
fails it is only this which is taken for repair. With 
new components fitted and tested upon correct 
speakers, the equipment is once more coupled up 
and the overruning is repeated. 

A permutation of this state of affairs is often that 
one speaker is incorrect, one correct. One channel 
fails due to overrunning and the owner changes 
over the speaker plugs to "check the speakers". 
This means that the wrong speaker is now con- 
nected to the good channel and the correct speaker 
to the failed one. The equipment can be operated 
like this for some time on the basis that "some 
sound is better than none" with the resultant des- 
truction of the good channel. 

Another consideration here; if one channel fails 
and the supply is not regulated, the remaining chan- 
nel will operate at a higher supply voltage and thus 

-leave no whiskers which can rotate - 

424V 

1W1161 

This is the basic circuit of 
many stereo amplifiers found 
in domestic audio equipment 
and serves to illustrate the text. 

may fail due to this factor. The only moral which 
can be drawn is that if one channel fails, for what- 
ever reason, the equipment should not be used until 
the fault(s) is rectified and the system checked. 

Before leaving the subject of loudspeakers let us 
make one or two points, probably elementary to 
most, quite clear. If loudspeakers are to be added 
to an existing system and there is no provision for 
this on the amplifier, add them in series (cut one 
wire and insert the speaker), never loop off in 
parallel. Parallel working decreases the impedance 
and thus increases the load on the amplifier. Series 
working increases the impedance and decreases the 
load; not so much power but the amplifier will last 
longer! If an amplifier is designed to work into 811, 

use an 811 load, or more, but not less. If leads have 
to be joined, make sure they cannot touch acci- 
dentally,. If plugs are to be soldered, bring the insu- 
lation right up to the tags and leave no whiskers 
which can rotate and touch if the leads are twisted. 
These simple precautions can avoid annoying and 
costly repairs. If space permits, put a short length 
of insulating sleeving over the insulation of the wire 
and slide it over the joint when it has been soldered. 

Servicing Amplifiers 
The rather simple stereo amplifier which,is likely 

to be fitted in our unit under discussion, will have 
a pair of audio chips or two pairs of output transis- 
tors with driver(s) and a preamplifier. An example 
of one channel a unit, with the bare necessities, is 
shown in the circuit. 

Undoubtedly the most common fault in these 
units is the failure of one or both of the ICs, usually 
SN76013ND or SN76013N. The main difference is 
that the ND lies flat on the panel with two pieces 
of metal soldered to the print earth as a heat sink. 
The N series differs by having these pieces of metal 
bent up to form a larger finned heat sink. 

Íf one is lucky, and things have not gone too far, 
the unit can be connected to the speakers and 
switched on to produce sound from one speaker 
and nothing (or a hum) from the other. If there is 
no sound at all from one channel this chip will be 
quite cold and a voltage check will show a reading 
on pin 10 only. If there is a hum from one side the 
chip will be overheating and again is easily identi- 
fied. 
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Replacement of a defective chip is not at all diffi- 
cult provided one has an efficient means of removing 
the solder to leave the chip loose in the holes so 
that it can be lifted out and the new one popped 
in, soldered on all active pins, and any flux removed 
from between the joints. Removing the solder in 
the first place is the major part of the battle. A 
soldering bit which fits over all pins at once and 
sucks up the solder in one go is a luxury which not 
everyone has available. Most are content to use a 
simple vacuum pump or perhaps the more efficient 
desoldering braid. On occasions this is all that is 
required but, more often than not, things are not 
that simple. 

-many engineers are climbing Mount Everest- 

For example, both channels may be inoperative 
but only one chip need be at fault (check voltages 
for this one) because one chip can turn the other 
off. Again, one channel may be working when tested 
and the other is defective. When the latter is 
replaced the unit may work fine for a time and 
then one channel fails, quickly followed by the other. 
Investigation may show that the new chip has failed 
but the other is now functioning just to add to the 
confusion. The answer is that one has been inter- 
mittent causing the voltage to rise., in turn causing 
the otherwise good one to short internally. The 
answer is to replace both chips when' there is 
the slightest hint of "one channel went first, and 
then the other". Such hanky panky can also cause 
trouble elsewhere. For example, a shorted chip (or 
output pair of transistors) can cause a heavy flow 
of current sufficient to cause the bridge rectifier to 
short out before the fuse fails. Hence one can be 
faced with a blown fuse, apparently caused by a 
defective rectifier. Replacement of these parts 
should be followed by a careful check on the supply 
line to ascertain whether there is still a contributory 
short. 

It is alarming just how much time, money and 
patience can be expended on a seemingly simple 
job if one is not aware of the pitfalls that await 
the unwary or unwarned. 

This is one of the reasons why audio unit repairs 
are not exactly sought after by workshops, often 
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engaged in the usually more straightforward servic- 
ing of TV receivers. The fact that these latter devices 
are being served up with ever-increasing numbers 
of chips probably explains why many engineers are 
leaving the trade and taking up the less arduous 
pursuit of climbing Mount Everest or deep-sea div- 
ing. Those remaining hope that replacement panels 
will save them in the field whilst the faulty panel 
can be put on a test rig under test for diagnosis 
by someone else during the day or by himself in the 
wee small hours! 

In all cases the rule is to know what the voltages 
should be at various points or at least be able to 
compare a working stage with a non -working one, 
and to take these voltages without damaging the 
item under test. An ordinary voltmeter test prod 
is a pretty clumsy affair and can easily slip between 
adjacent pins of a chip. Either sharpen the probe 
or bind a needle to it. If there is doubt, check all 
relevant components. A leaky capacitor or a faulty 
resistor is often found after a chip has been need- 
lessly replaced. 

AC or DC Coupling 
Whilst most up-to-date inexpensive amplifiers use 

chips, some modern and all older ones use a balanced 
pair in the output stage of each channel with their 
drivers and pre -amplifiers. The very early ampli- 
fiers used transformer coupling from the driver to 
the output pair and this made fault diagnosis very 
easy as the output stage was, from a supply point 
of view, bias, etc., independent of the earlier stages. 
Thus if one transistor's voltages were high it was a 
comparatively easy matter to cold test each tran- 
sistor and associated resistors to ascertain where the 
short or open circuit was occurring. 

It hasn't been that easy for some considerable 
time now, as transformers are a thing of the past; 
stages are DC coupled and thus interdependent. A 
fault in an early stage can easily switch off all suc- 
ceeding stages so that wildly wrong voltages in the 
output stage need not denote a fault here, or in 
the driver stage(s). The rule is therefore to regard 
the amplifier as a whole and start from the begin- 
ning, say from where the preamplifier is isolated 
from the preceding stage by a capacitor. The snag, 
once again, is that the pre -amplifier may depend for 
its bias on the output stage, then where are you? 

Quite often the job is less tedious than it could 
be by virtue of the fact that certain types of transis- 
tor are more prone to fail than others. For example, 
if we know that AC128 transistors are used, these 
are tested first, together with the associated emitter 
resistors. This has saved time, again and again. The 
method of cold testing transistors with an ohmmeter 
has been described on many occasions and will not 
be repeated here. Quite apart from this, if the emit- 
ter resistors appear scorched or otherwise distressed, 
these usually being about 2.212, it is a pretty safe 
bet that the output pair need replacement together 
with suspicion of the driver. 

If in doubt it is far better to replace all suspects 
in one go rather than try to pinpoint one particular 
transistor. Low and medium power audio transis- 
tors are cheap and easy to replace (as a rule, but 
there are always exceptions) but it is not always 
easy to gain access. So once the panel or unit is 
out for repair, do what is necessary plus anything 
else remotely suspect before reassembling. 
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-the answer is to replace both chips- 

Noise 
We have so far considered the causes of inopera- 

tive stages, but, all too often, the fault is the annoy- 
ing one of excessive background noise. Usually the 
suspect items are capacitors or transistors, the latter 
being the main culprits, with electrolytic capacitors 
following close behind. Sometimes the responsible 
component is heat conscious and can be identified 
by a judicious squirt of cooling solution (Freezit) 
but more often the trouble is due to an internal 
defect which no amount of freezing or disturbing 
will alter. Operation of the volume control will imme- 
diately identify the rough position in the circuit 
(before or after the control, always assuming the 
control itself is not responsible) and this is a start- 
ing point 

Bearing in mind the fact that the whole circuit is 
probably DC coupled and that shorting the base to 
emitter of an early stage would probably shut down 
the whole circuit and thus do very little to identify 
the actual culprit, a fairly high value capacitor can 
be used (depending upon the circuit values) to short 
out the signal and eventually the noise when the 
faulty stage is reached. 

Distortion 
Distortion is usually due to transistors working 

under improper conditions, sometimes caused by 
leaky capacitors, sometimes by faulty transistors, 
very occasionally by incorrect value resistors. The 
action taken depends very much upon the experience 
of the repairer. Very often a short-cut can be taken 
if the type of capacitors fitted are those which are 
well-known to be likely to break down. If, for 
example, some small electrolytic capacitors are fitted 
which are coloured black with silver writing denot- 
ing their value, etc., it is prudent to check the vol- 
tages of the associated stages and if these are sús- 
pect, remove the capacitor and test again. If the 
voltages are now right, and a meter check reveals 
heavy leakage through the capacitor, the short cut 
is well justified. Quite often the output transistors 
are unmatched or one is defective, this showing in 
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a voltage check followed by a cold resistance test. 
If the voltages are wrong but the cold test appears 
about right, check the driver stages where a high 
reading may be found both ways, base to emitter 
or base to collector, or perhaps a low reading in 
the reverse (when it should be high, taking into con- 
sideration the circuit values) direction. 

Dry Joints, and the like 
It is often the case that incorrect working is not 

due to component failure at all and it is always 
worthwhile spending a little time gently rocking 
various components to ensure that they are properly 
soldered to the panel. It is surprising how long a 
piece of equipment will function with a component 
not being soldered at all in the first place! It doesn't 
usually show up until, as a rule, the equipment is 
disturbed. Since this is usually due to a fault develop- 
ing in another section, the repairer is faced with two 
faults instead of one although he probably only 
realises this when the more obvious fault has been 
located and cleared. This is irritating, to put it as 
mildly as possible. 

A variation of this is a crack in a copper track 
which may not show up until the panel is flexed. 
This again is a great time waster and a combination 
of signal injection, voltage reading and continuity 
testing may be required to locate the break if it 
cannot be seen. 

Checking the Cartridge 
One of the more common faults is that the output 

of one channel is normal but the output of the 
other is low or absent. It is prudent to check the 
cartridge on the pick-up head before taking any 
other action. This is done quite easily by disconnect- 
ing the leads from the cartridge, with the amplifier 
on and the balance control at centre, when hum, 
equal from each channel, should be obtained, picked 
up by the active lead to each channel, usually the 
red for one channel and white for the other, the 
black and green leads being earthed and common. 
If the red clip provides a reasonable hum when 
touched as does the green for the other channel, 
the amplifier is likely to be in order and the cart- 
ridge at fault. A replacement cartridge is probably 
the only attention required. If there is hum from 
one side but not the other, follow the leads under- 
neath to the tag strip and repeat the hum test. If 
equal hum is obained, the continuity of the relevant 
lead to the pick-up head should be checked. If no 
hum is received on one side follow through to the 
amplifier and check the input to this with the lead 
connected and with it off; to check for the rather 
unlikely possibility of a short in the cable, from inner 
to screening. 

Having said this we hasten to add that if phono 
plugs are used for the connection to the amplifier 
or to the tag strip the possibility of such a short 
becomes a probability and will be found where the 
screening is soldered to the plug body, the heat used 
having melted the insulation between the inner and 
the outer. If this is so, cut back the cable and make 
the connection with a longer pigtail on the screen. 
It may not look so nice but a short is less likely. 

TO BE CONTINUED 
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PRODUCTION 
I.I\l'sS coim Mcnes 

THE LOCKABINET 
As tools of all types become in- 
creasingly expensive Lockpanel Ltd. 
have introduced a "Lockabinet". 

The photograph illustrates the all 
British -made cabinet which is rug- 
gedly constructed from 1.25mm (18G) 
metal panels. The cabinet has overall 
dimensions of 1000 mm (39") x 460 mm 
(18r) x 200 mm (8"). The back panel 
and door are perforated with a regu- 
lar pattern of square holes into which 
can be hooked a wide range of tool 
holding accessories suitable for stor- 
ing virtually any type of hand tool, 
engineers or electrician's tools. 

The Lockabinet is wall mounted, 
with access to the fixing brackets 
from inside the cabinet. Thus, when 
locked it offers security for its con- 
tents whilst providing an orderly and 
visually effective storage method- 
each tool being easily located when 
required. 

Finished in anti -chip epoxy stove 
enamel of light green colour the 
Lockabinet is provided with a chro- 
mium plated integral lock. 

All the accessories can be pur- 
chased separately from the cabinet 

but the firm offers a complete kit 

which includes a cabinet plus a 

selection of the most generally useful 
accessories at £37.48. The price in- 
cludes packing, carriage and VAT. 

Lockpanel would be pleased to 
send full details of the Lockabinet to 
any readers on application. The Lock- 
panel Company Limited, Marjorie 
Street, Leicester, LE4 5GZ. 

THE SUPERTESTER 
The Supertester 680R is an 80 -range 
test meter with a 20,000 ohm/V sensi- 
tivity. 

Technical data-Volts A.C. 11 

ranges: 2-10-50-250-1000-2500 Volts 
and 4-20-100-500 and 2000 Volts. 
Volts D.C. 13 ranges: 100mV-2V- 
10-50-200-500-1000 Volts 200mV-4V- 
20-100-400 and 2000 Volts. Amp. 
D.C.12 ranges: 50 SA -500 µA-5 mA -50 
mA-500mA-5 Amp and 100 SA -1 mA- 

10mA-100mA-1 Amp and 10 Amp. 
Amp. A.C. 10 ranges: 250 pA -2 5mA- 
25mA-250mA-2 5A and 500µA-5mA- 
50mA-500mA-5A. Ohms 6 ranges: 
x1 -x10 -x100 -x1000 -x10,000 and Low 
Ohms. Detector Reactance 1 range: 
from 0 to 10 Megohms. Frequency 
Output 2 ranges: from 0 to 500 and 
from 0 to 5000Hz. Voltage Output 9 

ranges: 10-50-250-1000-2500V and 20- 

100-500-2000 Volts. Decibels 10 

ranges from -24 to +70dB. Capacity 
6 ranges: from 0 to 50,000 and from 
0 to 500,000pF using the mains and 
from 0 to 20, from 0 to 200, from 0 to 
2,000 and from 0 to 20,000 microfarad 
using the incorporated 3 Volts 
battery. Bold figures indicate A -- 
V x 2. Price complete with case and 
probes is around £18.50. Further 
information on the 680R and other 
instruments from: Electronic Brokers 
Ltd., 49-53 Pancras Road, London, 
NW 1. 

KNOBS, ETC. 
A broad range of collet knobs 

and accessories is now available 
from Roxburgh Electronics Ltd. 

Designed for ease of handling 
and simplicity of assembly, they are 
produced to fit shaft diameters of 
3mm., 4mm. or 6mm., and á in. or 
} in. The diameters of the knobs, 
at 10, 11, 15, 21 and 29mm., are such 
that they will fit into the cap recess 
of the next largest size, enabling 
double knobs to be formed. 

The knobs and nut covers are 
available in winged and plain styles, 
with or without line, in matt finished 
black, red or grey nylon; the caps and 
pointers, which are also of matt 
finished nylon, are additionally avail- 
able in green, blue or yellow. The 
captioned dials, which can be 
supplied with a variety of standard 
legends and symbols, are of poly - 
carbonate. Roxburgh Electronics Ltd., 
22 Winchelsea Road, Rye, Sussex. 
Telephone: Rye 3777. 

DC-5MHz, 100mV SCOPE 
The new Heathkit 10-4560 'scope's 
sweep speed is continuously adjust- 
able from 20 ms/cm to 200 ns/cm. 
Maximum vertical sensitivity is 100mV 
with a front panel switch for X1, X10 
and X100 attenuation, AC or DC. 
Vertical input impedance is 1 meg- 
ohm for low circuit loading. Up to 
400 VDC can be applied directly with- 
out circuit damage, making it a great 
'scope for students' use. For phase 
and frequency measurements, an 
external horizontal input can be 
applied directly through the front 
panel input jack. It has 250mV sensi- 
tivity with DC to 100kHz bandwidth. 
Display stability is excellent because 
the low voltage supplies for the am pli - 
fiers and sweep circuit are zener 
regulated. The primary circuit of the 
power transformer is fused for pro- 
tection from over -load. 

Kit K/10-4560 costs £69.90 inclu- 
ding VAT and delivery within the 
United Kingdom. Full details available 
upon request from: Heath (Gloucester) 
Ltd., Bristol Road, Gloucester GL2 6EE 
or The London Heathkit Centre, 233 
Tottenham Court Road, London W1P 
9A E. 
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AERIAL TUNER UNIT 
The Codar RQ-80 A.T.U. has been 
designed to match the random 
lengths of single wire often em- 
ployed as aerials on short wave 
receivers, and to provide an efficient 
coupling to the receiver input with 
appreciable increase in signal level. 
It is particularly effective where 
short or indoor aerials have to be 

used because of space limitations. 
The RQ-80 employs an air spaced 

Hi -Q low -loss "Codarcoil" inductor 
in a tuned input/output PI -network 
with a very wide range of matching 
obtainable with 10 switch positions 
of inductance taps. An additional 
switch position transfers the aerial 
direct to the receiver. 

The nominal range covered is 

1.5-30MHz continuous, the L.F. end 
limit being dependent on the type 
and length of aerial in use, and can 
be lower than quoted. 

It is fully screened in a metal 
cabinet 23cm x 12cm x 5cm (9" x 4" x 

2") and finished in charcoal grey and 
black with white legends. Co -ax out- 
put socket to receiver is provided. 12 

months guarantee. Price is £12.50 
posted. Codar, Va/con Works, Burrell 
Buildings, Churchill Industrial Estate, 
Lancing, Sussex, BN15 8TZ. Tel. 

Lancing 61901. 

VEROBOXES 
Vero Electronics Limited announce 
the introduction of a new range of 
Plastic Veroboxes® which have been 
designed to house the smaller type of 
instrument or control unit. 

The boxes are constructed of two 
mouldings in light grey high impact 
A.B.S. and contain built-in guide 
slots for vertical mounting of P.C. 
boards or metal plates. The base 
panel is also fitted with threaded 
inserts for the attachment of a hori- 
zontal P.C. board or chassis. The 
boxes include, anodized aluminium 
front and rear panels for the mounting 
of switches, knobs, meters or plugs 
and sockets. These panels are held 
in position by the mouldings so that 
no panel fixing screws are required. 
The two mouldings themselves are 
screwed together by four screws 
which enter through the base mould- 
ing and are hidden from view by the 
plastic feet used with the boxes. 

The illustration shows the various 
sizes of Verobox® which are avail- 
able together with examples of the 
fixing of P.C. boards. A new full 
colour brochure is now available 
describing these latest additions to 
the Vero range of small enclosures. 
Vero Electronics Limited, Industrial 
Estate, Chandlers Ford, Eastleigh, 
Hants. 

CAPACITANCE METER 
Electronic Services & Products 

Limited, have introduced a new 
linear capacitance meter to meet a 

requirement for fast accurate 

measurement of a wide range of 
capacitors. 

The instrument incorporates in- 
tegrated circuits with a reliable linear 
scale meter producing accuracies 
usually reserved for manually 
balanced instruments. 

Measurements aslow as 1pF and 
up to 10µF are easily obtained by the 
simple selection of the appropriate 
range and NO balancing is required 
at any stage of the operation. The 
correct value is simply read direct 
from the meter. 

Power is provided by two 9 volt 
(PP3) batteries whose condition is 

continuously monitored by a Light 
Emmitting Diode. Should the bat- 
teries fall below the voltage required 
for accurate measurement then the 
LED will not light. Price £35.00. 
Electronic Services & Products Ltd., 

Braunston, Daventry, Northants. 
NN11 7HH. Tel. Rugby 890672. 

SINCLAIR'S DIGITAL WATCH 
Sinclair recently announced their 

new digital watch (see News . . .) 

The electronic circuitry which 
controls the watch is all contained 
on a Sinclair -designed IC measuring 
117 x 123 thou.-developed using 
injection logic technology -12L. 

Sinclair believes that this original 
watch chip design, containing over 
2,000 active devices is the sole 

production watch chip, using in- 
jection logic, available in the world 
today. The chip requires only a 

quartz crystal, trimmer capacitor, a 

LED display and mercury cells to 
complete the watch circuit. 

The three -function watch employs 
a 32.768kHz flexural bar crystal as 

the frequency control element for 
the oscillator and this is trimmed in 

production to a precise frequency. 

Practical Wireless, January 1976 781 



:amen P.a., 

Continued from last month 

A C AINSLIE*B.C.TOMS' 

Heavy feedback around the power amplifiers has 
produced a design very tolerant of supply voltage 
fluctuations. This has saved the expense of a stabi- 
lised power supply and allows a reserve of power 
in the smoothing capacitors to give a transient music 
power output exceeding 100W. 

Current consumption for one channel at full power 
is in the order of 2A. Ample safety margins are 
therefore provided by specifying a 6.6A bridge 
rectifier to power a stereo console. Smoothing is 
provided by two separate 10001 F capacitors since 
a single 20001AF capacitor to handle the necessary 
ripple current and high voltage .is not generally 
available. 

THE LIGHT MODULATOR 
As there is sufficient audio signal voltage available 

from powerful amplifiers, a passive selective network 
is used for channel separation. The crossover 
frequencies are 3kHz and 7kHz giving better results 
than the more usual low frequency crossover net- 
works. Fig. S shows the circuit diagram. 

The level of each channel is controlled by VR16 
(HF) VR15 (MID) and VR14 (I.F). Overall display 
brightness is controlled by VR13 with R53 as a 
limiting resistor. Trigger transformers T2, T3 and T4 
drive the gates of the thyristors and isolate the input 
circuitry from the mains. To reduce any mains borne 
interference, a capacitive suppression filter is pro- 
vided (C33-39). 

CONSTRUCTION 
Ease of assembly and repeatability of results are 

ensured by assembling all the electronics on printed 
circuit boards with the exception of the mixer which 
is so simple that a p.c.b. is not needed. 

Each sub -assembly is completed and preferably 
bench tested before being mounted into the console. 
The power supply is assembled in the console as it 
acts as a structural support and would need to be 
built before the other units could be tested. 

STEREO/MONO OPTIONS 
A mono disco console comprises a single pre -amp/ 

power amp board, mono mixer and a power supply. 
Mono cartridges would be, used in the turntables 
or stereo cartridges wired for mono (both channels 
paralleled). 

LIGHT MODULATOR (OPTIONAL) 
Resistors 

R52 3912 5W wirewound 
VR13 250121W wirewound 
VR14 1000 
VR15 10052 }horiz. skeleton presets 
VR16 1000 J 

Capacitors 
C30 
C31, C32 
C33 -C39 

0 471F 100V working 
8pF bipolar (B. B. Atkin) (2 off) 
0 1pF 1000VDC (7 off) 

Inductors 
L1 1mH Type WK05/3K (g B. Atkin) 
L2 0.5mH Type WK1/B3K 
T2 -T4 High frequency pulse transformer (ITT) 

(3 off) (B. B. Atkin) 

Thyristors 
SCR1-SCR3 BTY79-400R (for 1kW per channel) or 

BT106 for console lights only (3 off) 

Bulbs 
LP2-LP4 100W spot bulbs (B. B. Atkin) (3 off) 

Miscellaneous 
Brass/ceramic bulb holders (3 off) (B. B. Atkin) 
S4 -S6 S.P.S.T. miniature toggle switches (3 off) 
S7 S.P.S.T. illuminated rocker switch 
F3 2A 20mm fuse and panel mounting holder 
Terminal pins (10 off), printed circuit board (1 off) 

*Consultant tW.K.F. Electronics 
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Fig. 5: Circuit diagram of the Light Modulator for use with the Disco system. The thyristors may be either BT106 for console lights only or BTY79- 
400R for up to 1000W of external lighting. 

A stereo console would have a pair of pre -amp/ 
power amp boards (one for each channel), as well 
as a stereo mixer using tandem controls and incor- 
porating a balance control. A single power supply 
of adequate current rating is used, this being the 
same as for the mono version. 

To allow for future conversion to stereo, a mono 
system could be built using a single pre-amp/power 
amp board but with a stereo mixer. To convert to 
stereo all that would be involved would be the con- 
struction of a second amplifier board and the re- 
moval of the cross -channel shorting link on the pick- 
up cartridges. 

AMPLIFIER BOARDS 
The p.c.b. design and component layout are shown 

in Figs. 6 and 7. Component mounting is quite 
straightforward and should follow normal practice. 
Attention should be paid particularly to capacitor 
and transistor polarities. Some of the transistor 
numbers are rather similar and particular care has 
to be taken not to confuse them. Close tolerance 
resistors have been specified to ensure consistent 
performance and all capacitor voltages have been 
chosen to allow a wide safety margin. C23 must be 
a low leakage component of adequate voltage rating. 
Polyester or tantalum capacitors are satisfactory 
but an electrolytic should not be used as the leakage 
currents upset the amplifier balance. 

Small terminal pins (Veropins) are soldered to the 
board to take external connections. 

All three driver transistors in the power amplifier 
dissipate quite high powers and need heatsinks. 
Simple black anodised clip-ons are perfectly satis- 
factory giving a thermal resistance of 50°C/W in 
free air. 

The output transistors Tr15 and Tr16 are T03 - 
cased devices which require an insulating mounting 
kit on account of their "live" cases. A 150mm (bin) 
length of black anodised extruded heatsink which 
gives a thermal resistance of little more than 1°C/W 
and is adequate for both output transistors. 

Silicone grease or special heatsink compound 
should be lightly smeared over the insulating 
washers prior to mounting the transistors. Shake - 
proof washers should be used on the mounting 
nuts and a solder tag placed under one nut of each 
transistor as the collector connection. A simple 
ohmmeter check should be made to ensure that none 
of the transistor connections is shorting to the heat - 
sink Two bundles of three colour coded wires con- 
nect the output transistors to the p.c.b. terminal 
pins. 

Layout of the amplifier boards, power transistors on heatsinks and 
power supply components on the wooden cabinet described in detail 
next month. 
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Fig. 6 and 7: Layout of the components on the amplifier board p.c.b. and printed circuit design (not to scale). The link to the right of C25 is coiled to aid high frequency stability (about ten turos) 
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Front view of the completed Disco Unit 

POWER SUPPLY 
The power supply transformer is mounted centrally 

on the bottom of the console. In this way it offers 
some support to the centre of the deck board which 
rests directly on top. If the recommended trans- 
former is not used additional packing may be re- 
quired to bring the overall height to 123mm. A 
transformer of low leakage flux should be used to 
reduce the possibility of hum pickup. 

The bridge rectifier is mounted on a small heat - 
sink which, together with a clip for the smoothing 
capacitor is screwed directly on to the wooden base- 
board (see photo)). 

A terminal block is fixed to the bottom of the 
console to supply mains from the on/off switch to 
the transformer. When the decks are installed they 
will also draw their mains from this terminal block. 

SETTING UP THE POWER AMPLIFIER 
Before power is applied to the board, VR12 (quies- 

cent current preset) must be set fully clockwise and 
VR11 (common mode voltage) set to midway to 
avoid damaging the pre -amplifier on switch on. No 
connections need be made to the pre -amp and the 
power amp input (negative end of C19) is tem- 
porarily shorted to earth. 

With 80V applied to the power amplifier, VR12 
is adjusted to bring the positive end of C25 to 
exactly 40V. 

Should an oscilloscope and signal generator be 
available. VR11 can be adjusted for symmetrical 
clipping of a 1kHz sine wave applied to the power 
amplifier input. There is no need to have a load 
connected for this adjustment which is just as well 
as few loudspeakers would safely handle a 100W 
plus sine wave. 

In the event of no equipment being available. 
VR11 should be replaced with a two per cent 601St 
resistor which would give near to optimum per- 
formance. 

Adjustment of the quiescent current preset VR12 
is made with amplifier at operating temperature 
preferably installed in the plinth. Before VR12 is 

moved from its fully clockwise position, the ampli- 
fier is used to deliver a medium power (20 or 30W) 
into a load for a quarter of an hour or so to give 
sufficient time for the temperature to stabilise. With 
the input short circuit removed, the power ampli- 
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fier will accept the output signal from most radio 
tuners or tape recorders and will drive a loud- 
speaker or dummy load (four 151) 10W resistors in 
parallel). The input signal is connected between 
earth and the negative end of C19, a suitable ampli- 
tude being 100mV or so. 

When the temperature has stabilised the supply 
should be switched off, the input short circuit re- 
placed and the supply fuse on the p.c.b. removed. 
The collector connection to Tr15 (pin 18 on the 
p.c.b.) is then removed and a 50mA meter placed 
in series. The load is removed from the output as 
the surge of current charging the output capacitor 
would damage the meter. 

Having checked that the meter connections are 
secure the fuse is replaced and power applied. VR12 
is adjusted carefully for a reading of 8 to 10tnA. 
this quiescent current being sufficient to virtually 
eliminate crossover effects. 

It is necessary to carry out this adjustment fairly 
rapidly so that the transistors do not cool down 
significantly from their operating temperature. When 
the complete. Disco system has been assembled in 
the console, it is as well to reset the quiescent cur- 
rent after an evening's use. Readers without the 
equipment necessary for this setting -up procedure 
should turn the preset 20° from the fully clockwise 
position. This will result in a low but adequate 
standing current. 

Under no circumstances should power be applied 
to the amplifier without the milliammeter or Tr15 
collector connected otherwise most of the transis- 
tors will be destroyed. 

LIGHT MODULATOR CONSTRUCTION 
The three -channel light modulator is assembled 

completely on a single p.c.b. (see Figs. 8 and 9). 
Three amp stud -mounting thy ristors are specified 

which are capable of driving up to about 300W of 
lighting for each channel. The devices need to be 
considerably over -rated because of the low resis- 
tance of filament lamps when cold, i.e. on switch -on. 
The 3A devices are simply cooled by an excess of 
copper on the p.c.b. but additional heatsinks would 
be advisable should higher current devices be em- 
ployed to drive larger light columns. Such heatsinks 
could take the form of a simple aluminium "U" 

View of the power supply components which are mounted on the base 
board. The power supply can be built temporarily -in order to test the 
amplifier boards. 
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Fig. 8 and 9: Construction of the Light Modulator board showing layout of components and printed circuit layout. 

sandwiched between the device and the board of two 
or three inches area or a commercial stud package 
cooler could be used. 

The trigger transformers must be of good quality 
as the safety of the whole Disco system depends on 
the interwinding insulation of these components. 
The amplifier side of the electronics and the turn- 
table metalwork should be properly earthed through 
the three -core mains lead to ensure operator safety 

even in the event of a breakdown of these trans- 
formers. 

VR13 adjusts the overall sensitivity of the modu- 
lator and is set to produce a satisfactory display 
after installation. 

In Part 3 cabinet construction and interwiring of the complete unit will be described. 
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by Eric Dowdeswell G4AR 
AREMINDER of the winter comes with the No. 1 

edition of the 160m DX Bulletin from "Stew" 
Perry W1BB for the 75/76 season. If you once 

listened to Top Band in the daytime and found 
nothing, you could not be blamed if you wrote -off 
the band for good! However, you would be very 
pleasantly surprised if you tried again after dark! 
Last season was the best yet for Stew, working 
62 countries and all the signs are that he will do 
even better this season. Prefixes already active 
include VK, KH6, ZL, JA, VS6, PY and many others, 
with promise of activity from KC4, VR1, VP2 and 
HBO. 

Once again W1BB has organised Transatlantic 
Tests especially for Europeans who have not so far 
been able to work a W station, and vice versa. 
Dates are December 21, January 11 and February 8 
from 0500 to 0730 GMT. Even if you are only 
listening it is still a thrill to realise that your local G 
station with his 10W is probably making it across 
the "pond" for the first time! Remember, the 
W/VE's can be found between 1800 and 1807kHz 
and the Europeans around the so-called "DX 
window" 1825 to 1830kHz. Considering the chaos on 
some other bands this gentleman's agreement works 
very well indeed. Any European calling W's on their 
own frequency soon gets told the facts of life! 

W. C. Johnson, 72 Estcourt Street, Newbridge 
Road, Hull is a newcomer to the short wave bands 
and after refurbishing an old CR45 with new valves 
etc has been pleasantly surprised at its performance. 
However he would be very glad to get hold of a 
manual for this set and naturally will be only too 
pleased to reimburse anyone who can help. 

Dennis Anderson (London SE11) kindly relieved 
my ignorance of his Realistic DX150 receiver by 
sending in the handbook, duly statted for reference. 
Made in Japan and handled by the Radio Shack Co. 
in the States it is general coverage with band - 
spread and resembles a solid-state 9R59DS! But I 
imagine its performance is rather better especially 
at the higher frequencies. For £30 Dennis certainly 
got a bargain! 

Tim Charles (Colchester) finds that 15 and 20m 
are beginning to die down for the winter but he is 
compensated by the ZL's on 80m nowadays. He says 
'not to be worried' if you hear ZL4ZLV, permitted 
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to use the amateur bands but normally the com- 
mercial station at the works of ZL4AV, producing 
marine radio equipment. Home one morning after 
visiting his dentist Tim found YJ8CS on 20m for a 
new one, in the New Hebrides. Martin Kessel 
A9016 (Stoke-on-Trent) reports getting cards from 
KS6ET and KS6FF, proof of the efficiency of his 
HMV 5-valver or at least his handling of it! Neil 
Whiteside A8859 (Hitchin) got his Microwaves 
Module working on 2m with a longwire as a start 
but found things much better with a proper yagi 
for the band. 

Seems my note on the Pioneer Radio Club in 
Edinburgh, in the September issue, produced a few 
new faces. Co-founder Bob Henderson GM4DTJ 
reports that they now have a room of their very own, 
a basic requirement of any successful club, and a 
programme of equipment construction is already 
under way, with the club transmitter active on the 
HF bands and on 2m. Paul Barker BRS34898 (Sunder- 
land) was very happy to 'see' 9K2DO, on his SSTV 
setup on 20m. Paul discovered that XJ6UM was 
really VE6UM in a different hat! Won't be long 
before we are allowed to pick our own prefixes in 
celebration of a birthday or something equally daft! 

Stephen Budd A8713 (Worthing) seems to have 
been on the 'A' prefix hunt copying A2CJP, A4XGC, 
A6XB and A9XBB from Botswana, Oman, United 
Arab Emirates and Bahrein respectively. Those en- 
vious of the KS6's mentioned previously might like 
to know, via Stephen, that several KS6's hang around 
14284kHz on SSB. Andrew Swiffin A8603 (Cheadle) 
may have to mortgage his receiver, he says, to be 
able to pay the postage for his reports to this 
column! He too, found the two KS6's, around 
0845 GMT. 

Back to Tim Charles again, reporting some of the 
repeaters he has been hearing on 2m, including 
OZ3REI on channel R5. According to Tim, a North 
Essex Raynet (RSGB's emergency network) group 
exercise was being repeated all over Denmark by 
an unidentified repeater on R8 recently! Being an 
anti -repeater man myself I think the day is not far 
off when the amateur community will be sorry that 
it ever went in for repeaters. The behaviour of 
many operators on these frequencies has to be heard 
to be believed! 

Mike Green A8088 (Northwich) found seven LU's, 
six PY's and three ZP's on 10m which can't be bad 
on a band often accused of being dead. 

Although this is being compiled in October for 
the January issue which will be out on 5 December 
it is appropriate to wish you all a VERY HAPPY 
CHRISTMAS and to hope that Father Christmas will 
bring along all that nice new gear that we have 
all been waiting for! 
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NOTE:- Please ensure logs are posted in time to 
reach me by 25th of each month. 

Log extracts 
M. Kessel:- 80m EA6BG VU2GDG 20m DU6EG 

KL7BJW M1D VK5WD VK9KK ZL1AH 
J. Hinton:- 20m FC9UK YS1AE 8P6CC 15m 

HZ1KE 7Q7RM 9G1LZ 9J2B0 
M. Bennett:- 80m 4W1AF 9K6OG 20m HBOAIC 

HL9UF KG6JES ZS1AMB (Queen Maud Land ITU 
Zone 67) 15m CM6AI FL8AC VK9XX 9N1MM 10m 
DU3ON HK3LT ZP5JN 7Q7RM 

D. Anderson:- 20m KL7HFQ PZ1DR 15m 9J2B0 
PY1AZ 

P. Barker:- 20m EA9EX JY9JM ZL4PD 20m 
SSTV EA3AUM I2PET OH5RM OK20I 9K2D0 15m 
ZS1E 9L1JM (QSL W4BAA) 

T. Charles:- 160m OESNT OH2BO OH3VV 80m 
JY3ZH W6CXQ ZL1JX ZL4ZLV 5V7WT 40m HV3SJ 
WAOKXJ/OY 20m YJ8CS ZL1BN ZL1TY 15m JE3NB 
KZSEK LU7EY ZS6BR 9H1EN 2m DM3WCB OZ3REI 
(repeater, FM) 

A. Swiffin:- 80m CX9BT 20m KS6ET KS6FF 
YBOPG 15m TU2FH 5L2FM 

S. Budd:- 20m AP2KS A2CJP A4XGC A6XB 
A9XBB C5AN WA6LRG/.KB6 KJ6CF KM6EB KS6DV 
KS6ET KS6FF P29CW VP8NP VS5DB XP1AA 
(Greenland) 3B9DA (Rodriguez Is) 4S7BR 5T5CJ 
5V7WT 7P8AC (Lesotho) 

M. Green:- 40m TRBSS 20m C5AN HIBREL 
YN8GTG 15m CX3VR VU2DK 5L7F 9J2AB HP7XJS 
(DXpedition) 10m LU4DSZ PY4KL ZP5RS 2m via 
Oscar 7 from 10m VP9GE 

All SSB except those in bold which are CW. 

BROADCAST 
BANDS 

SHORT WAVE BROADCASTS 
by Derek Bell 

MR. R. CORBETT of Kettering recently picked 
up a copy of PW during his teabreak at 
work, and upon reading this column became 

converted to DXing, and, pausing only to finish his 
sandwiches, dashed out to trade his portable for one 
with short wave coverage. "I am amazed at the 
results obtained" says Mr. Corbett, and I am 
flattered at the results of this column, says I! Our 
friend then asks several questions on how to get 
the best from his new purchase which I will do my 
best to answer. 

The first one is that, setting aside ex -service sets, 
there are not many sets under £50 that have 
complete short wave coverage. The Codar CR70A is 
within your price range and adding on the PR40 
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pre -selector will improve reception. Otherwise you 
will have to have the medium wave plus the SW 
coverage. I must say that I have heard of some 
strange shacks but under the stairs is a new one 
on me! I would think that this situation is prone 
to all the interference that comes from domestic 
appliances. 

The second question posed was the one that 
puzzles a lot of DXers. If, in the SINPO code, 5 is 
the strongest then how does one estimate the propa- 
gation? The simple answer is that for a 5 rating 
one looks for perfect propagation, free frgm all 
fading, in fact, of local radio quality. In propagation 
measurement all sorts of factors must be taken 
into consideration, notably, fading, audio quality and 
the noise that accompanies the signal. There is an 
alternative system that uses only the letters SIO, 
Strength Interference and Overall readability, lump- 
ing noise and propagation under the one heading. 

From Long Eaton, Notts, H. A. Mead writes about 
a map that Radio Prague has sent him showing the 
ITU zones. He comments that the zone numbers on 
the map are different from those on the map in the 
Radio Amateurs Handbook. I would suspect that the 
ITU number were drawn up by the International 
Telecommunications Union for the use and benefit 
of the broadcasters while amateurs have a zoning 
system of their own making. (And in use many years 
before the ITU one was thought of. Again, change 
for changes sake. Eric G4AR.) 

An information -packed letter arrived chez Bell 
recently from John McLeod of Inverness. Firstly, he 
tells us that Radio Kiev has announced a new English 
service on 7390, 6045, 6020 at 1930 to 2000 Mondays, 
Thursdays and Saturdays. Further on the DX scene 
a fault in one of Radio Sweden's aerials has resulted 
in the closedown of some of the services from the 
Horby and Karlsborg transmitters. John then goes on 
to nominate RBI as producing the most boring QSL 
card! It has a decibel table overprinted RBI in red. 
There are also a few harsh words from John on the 
way some secretaries address cards to him using 
"England" or, in one case, "Scotland, England, GB!" 

Station address lists seem to be popular for the 
avid QSLer so here are a few that have been 
requested : - 

Radio Kuwait, PO Box 397, Kuwait. 
Radio Cairo, PO Box 795, Cairo, Egypt. 
Radio Finland, PO Box 528, Helsinki, Finland. 
A rarely reported station comes from Robert Hill 

at school in Colwyn Bay, Wales This is Radio Athens 
on 7250 at 1915. The set in use is an Invicta 8027 with 
an internal aerial and on the high ground of that 
part of the country pulled in the skywaves from the 
following: - 

9755 AWR Malta relay, 2030 Saturdays only, in 
English. 

11940 Radio Kuwait, at 1730. 
11642 Radio Israel, at 2050, sign off time. 
Robert then asks for details of the Malta relay 

since he logged not only AWR but IBRA at 2100 
to 2115. The transmitters in question are run by 
Deutche Welle and leased to other broadcasters. They 
comprise one 600kW for MW and three 250kW on 
the short waves. They also own the transmitter in 
Portugal used by AWR. 

Recently this column featured a vintage SW receiver, so C. H. Wood, of Sunbury -on -Thames, 
comes along with a 1936 Murphy A36, this set is certainly pre -April 1937 since that is the month it was 
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reviewed in (dare we mention it?) Wireless World! 
The set has had little done to it except for a new 
valve and transformer and a couple of switches, C.H. 
mentions that he has had to paint some of the insu- 
lation to protect it and some of the stations printed 
on the dial have long since vanished! 

Congratulations are in order for the American 
folk music show "Grand old 'opry" heard on the 
AFRTS air waves. The show is fifty years old this 
year and was the subject of a "happy birthday" piece 
on BBC recently. Another BBC curiosity is a recently 
issued record in praise of radio, by an outfit calling 
themselves "The Medium Wave Band", friends of 
Charles Molloy? 

Finally, an official statement from Radio Canada 
has reached me regarding the sad demise of the 
RCI Short Wave Club. The reason for this is said 
to be "the need for stringent budgetry controls". It 
is stated that they need listeners cooperation in giving 
their views on programme content rather than just 
QSLing, and in this area what they describe as an 
"unsatisfactory result" came out of their recent QSL 
policy. Therefore they have decided that no more 
QSLs will be issued until Spring 1976. When the new 
schedules are issued for the 1976 short wave season 
then listeners on the mailing list will get a QSL. If 
the collector wishes to make it an "official" QSL he 
must return it to RCI having filled in the details in 
order that it may be stamped. The new card will 
have an Olympic Games motif and it seems that RCI 
are set fair to continue this policy since they say 
that a card will be sent automatically each year. 

Well, that seems to wind things up for this month 
so I will wish you and yours a Very Happy Christmas 
and, although we are coming up to the sunspot 
minimum, the best of DX for 1976. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

MEDIUM wave transmitters in Europe operate 
on channels which, over the greater part of 
the band, are spaced 9kHz apart. In other 

parts of the world, channels are multiples of 10kHz 
and occasionally 5kHz and the two systems coincide 
at intervals of 90kHz, for example 620, 710 and 800. 
DXing on those frequencies can be difficult for the 
listener in Europe. Fortunately there are other parts 
of the band where the DX channels are 4kHz away 
from the nearest European broadcast and the DXer 
who hunts in these areas is often well rewarded. 

During the evening search for Baghdad on 760kHz; 
Isfahan in Iran on 1100kHz; Kabul in Afghanistan on 
1280kHz; Kuwait on 1345kHz; Ahwaz, Iran on 
1390kHz; Dubai, United Arab Emirates on 1480kHz 
and Sharjah on 1575kHz. After midnight listen for 
Surinam on 725kHz; Georgetown, Guyana on 760kHz; 
CJON St John's, Newfoundland on 930kHz; Hofei, 
China on 940kHz; Hyderbad, Pakistan on 1010kHz; 
St John's Antigua on 1100kHz; Radio Globo, Rio de 
Janeiro on 1180kHz and Radio Tupi, also in Rio, on 
1280kHz. All of these stations have been logged 
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recently in the UK by DXers using communications 
type receivers and a MW loop or longwire aerial. 

Alfred Johnson, of Barnet, has been active on the 
band between 0200 and 0300 GMT. The highlights 
of his North American log include the following from 
the USA; WOR in New York City on 710kHz; WABC 
also in NYC on 770kHz; WGY in Schenectady, NY 
on 810kHz; WHAS Louisville, Kentucky on 840kHz; 
WCFL Chicago on 1000kHz; KDKA Pittsburg on 
1020kHz and WHN in NYC on 1050kHz. 

Harold Emblem writes again from Mirfield in 
Yorkshire to report a good bag of North American 
outlets using his Eddystone 730 and MW loop. 
Canadians heard include four from Newfoundland; 
CBNA in St Anthony on 600kHz; CBN in St John's on 
640kHz; CKVO in Clareville on 710kHz and CJON St 
John's on 930kHz plus a couple from Nova Scotia; 
CHER in Sydney on 960kHz and CKEC in New 
Glasgow on 1320kHz. 

DX from the USA includes WINS in NYC 
on 1010kHz; WTIC Hartford on 1080kHz; 
WNEW in NYC on 1130kHz; WLOB Port- 
land, Maine on 1310kHz and WOKO in Albany, NY 
on 1460kHz. Harold reports reception of Nouakchott 
in the African republic of Mauritania on 1349kHz at 
2230 GMT, the time when the French stations on this 
channel usually sign off. A very good catch. Another 
to look for is Enugu in Nigeria on 1320kHz which 
can be heard with news in English at 2300 before 
signing -off for the night five minutes later. 

Radio St Pierre which transmits with a power of 
4kW on 1375kHz is the sole broadcasting station in 
the French islands of St Pierre and Miquelon which 
are located a few miles off the south coast of New- 
foundland. Radio St Pierre is often heard in the UK 
during the winter. Listen after Lille on 1367kHz has 
closed down for the night, usually at 2300. Radio St 
Pierre is on the air until 0100, its local time is three 
hours behind GMT and the station will answer a 
correct reception report with a verification letter. 
Write to Radio St Pierre, BP7, St Pierre et Miquelon 
if you want to add this North American "country" 
to your list of countries verified. 

BROADCAST BANDS 
Short Wave reports by the 15th of the month 
to Derek Bell c/o Practical Wireless. Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 Segars 
Lane, Southport, PR8 3JG. 
AMATEUR BANDS 
Logs covering any amateur band's in band/ 
alphabetical order by the 25th of the month to 
Eric Dowdeswell G4AR, Silver Firs, Leatherhead 
Road, Ashtead, Surrey, KT21 2TW. 

AVAILABLE NOW! 

REPRINT OF PW's 

TELE -TENNIS SERIES 
July -November 74 

Send 75p + 10p (post & packing) to: Chief Cashier 
(PW Tele -Tennis), IPC Magazines, Tower House, 
Southampton St., London, WC2E 9QX. 
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HOT POT 
It seems that component technology 
never stands still, and while the 
semiconductor manufacturers often 
hit the headlines with new devices, 
there are times when the more 
mundane components come to the 
forefront. Take the humble poten- 
tiometer as an example. Basically it 
might be thought of as a length of 
resistive material along which a 

small metallic wiper is moved. Thus 
by moving the finger along the 
material, the resistance between 
wiper and one end can be varied. 

Two differing approaches have 
come to light and the first obvious 
difference is that there is no finger 
nor any wiper and thus no actual 
frictional contact of any sort! 

The first approach employs two 
small ferrite cylinders with wire 
wound round them to form inductors. 
A permanent magnet also features 
and is used to vary the saturation of 
the ferrite as it is rotated. Of course, 
left to their own devices, the in- 
ductances across the ferrites are 
constant. But by passing a magnet 
over them a strange effect occurs; the 
inductance of the other decreases. A 
signal between the two ferrite cylin- 
ders thus provides an output which 
is proportional to the angular position 
of the magnet. Note that there is no 
actual physical contact between the 
elements. It is claimed that these 
potentiometers, which are no larger 
than conventional pots, can survive 
and operate happily at temperatures 
of 200°C which would seem to 
indicate applications in engine con- 
trol and the like. 

The second approach to poten- 
tiometer design is quite ingenious 
and delves into the realms of semi- 
conductor resistors. The resultant 
devices are called field plate poten- 
tiometers and operate as follows. 

Certain materials exhibit a marked 
change in resistance under the in- 
fluence of a magnetic field. This is 
called the magneto -resistive phenom- 
enon. The effect has been known for 
many decades but new advances in 
semiconductor materials have led to 
-new crystaline structures, consider- 
ably increasing the range over which 
the resistance can be varied. 

The technique employed is to 
embed minute needles of a con- 
ducting substance in a semicon- 

ON RECENT DEVELOPMENTS 

ductor material. In the absence of a 

magnetic field the current passing 
through the structure passes through 
these regions via the shortest pos- 
sible route. By applying a magnetic 
field, the current paths between the 
tiny needles become deflected caus- 
ing the current to travel further and 
thus there is an increase in resist- 
ance due to this longer path effect. 

TEMPERATURE 
Perhaps one of the most popular 

and recurring circuit ideas in elec- 
tronics construction journals is some 
form of temperature measurement 
and/or control. A common approach 
is to use an op amp (operational 
amplifier) since the two inputs offer 
a means of comparing one thing with 
another. The voltage on one input 
can be held constant and the variation 
in voltage applied to the other input 
(usually caused to vary by the sensor) 
gives a difference which shows up at 
the output. 

Temperature tyros will be pleased 
to hear that a semiconductor manu- 
facturer has brought out a chip 
(measuring 50 x 50mil) which has 
temperature sensor, zener diode 
stabilized voltage reference, and op 
amp all included. Designed for use in 
the range -25°C to 85°C it comes in 

an uncalibrated form to within -t10' C. 
However, the user can calibrate it to 
within +0.5°C with the simple 
addition of an external potentiometer. 
Price is not easy to guess but in the 
US the quoted cost for quantities of 
100 to 999 are just a dollar each. 

NEW DDM 
Each time a new instrument is 

launched onto the market, it seems 
to have better and better specifica- 
tions. A DMM (digital multimeter) 
marketed recently offered a capability 
of measuring resistance up to 2Gü 
(that's two million million Ohms). 
Not satisfied with this, the manufac- 
turers built in the ability to resolve 
currents down to 100pA (picoamps- 
a million millionth of an Amp) and dc 
voltages down to 100µV. It can also 
measure AC voltages up to 700MHz. 
Price in the US is under $1,700 and 
it's the product of a Dutch company. 
My £3.50p Lisle Street special will 
never seem the same again. 

FOOD FOR THOUGHT 
If you want food for thought, how 

about the new induction heating for 
cookers. Not to be confused with 
microwave ovens, the anproach is to 
employ fast turnoff thyristors operat- 
ing at some 30kHz. The idea is to 
cause eddy currents in the base of a 

cooking utensil. This is done by a 

coil just beneath the cooker surface. 
Estimated to halve electricity useage, 
the system doesn't work until a 

utensil is placed above it since, with 
nothing there, there will be nothing 
in which to induce the eddy currents. 

FAST -RECOVERY DIODE 
A new fast -recovery diode (BD277) 

from RCA Solid State-Europe is 
available in a low-cost TO -220 
Versawatt plastic package, giving 
excellent heat -sink capability and 
making the device particularly suit- 
able for use in the deflection systems 
for 110" large -screen television tubes. 
Two of the diodes, used in conjunc- 
tion with two thyristors, form the 
complete deflection circuitry, con- 
trolling the horizontal yoke current 
during the beam trace interval and 
acting as the commutating switch to 
initiate trace/retrace switching and 
controlling yoke current during 
retrace. 

The diode is designed for operation 
from supply voltages between 150 and 
270V (nominal), and can handle a 

maximum reverse voltage of 800V 
and an average current between 2A 
and 7A, depending on the heat 
sinking of the device. The diode can 
handle surges of more than 100A, 
and a low, 'soft' (low in harmonics) 
recovery characteristic. 

Other applications in television 
sets include clamp and booster 
diodes, diode modulators and switch- 
ing power supplies, and the diode 
can also be used in hammer drivers, 
invertors and convertors for in- 
duction heating systems, electronic 
ignition circuits, or speed controls 
for domestic appliances such as 
washing machines. Ban those wash- 
day blues with a BD277! 
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NEW EDU-KIT MAJOR 

ALL PRICES IN CLUD 
accept VP* 

regret 
eascannot for the 

VAT 
ing 

Ireland residents 
only. Ofen to U.K. and 

Completely Solderless Electronic 
Construction Kit. Build these projects without 
soldering iron or solder 

Total Building Costs £1 O'30 P A P 65p 

* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Injector. 

* Transistor Tester NPN-PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Translator Push Pull 
Amplifier. 

* 7 Translator Loudspeaker 
Radio MW/LW. 

* b Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic Noise Generator 

* Batteryfeu Crystal Radio. 
* One Transistor Radio. 
* 2 Translator Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Teeter. 
* Sensitive PreAmpilfier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 3}" Loud- 
speaker Earpiece Mica Baseboard 3 12 -way connectors 2 Volume controls 

2 Slider Switches 1 Tuning Condenser 3 Knobs Ready Wound MW/LW 
SW Coils Ferrite Rod 6} yards of wire 1 yard of sleeving etc. Complete 
kit of parts including construction plans. 

ELECTRONIC CONSTRUCTION KITS 

ECK 1 
3 Transistor Easy Stage 
Earpiece Receiver Kit. Full 
Medium Wave Coverage. Complete 
with Ready Wound Ferrite Rod 
Aerial, High Efficiency Air Spaced 
Tuning Capacitor. Sensitive Crystal Ear- 
piece and Gain Control. Operates from a 
9 Volt P.P. 7 Battery (not supplied with kit). 
This Electronic Construction Kit is a good 
starter for those interested in kit building and 
soldering. Comnlete kit of Parts including construction 
pines £4 50 P.P. and ins. 45p. 

E C K 2 Self Contained Multi - 
Band V.H.F. Receiver Kit. 

9 Transistors and 3 Diodes. Push/Pull 
Output. 3" Loudspeaker, Gam Control, 
Superb 9 section swivel ratchet and 
retractable chrome plated telescopic aerial, 
V.H.F. Tuning Capacitor, Resistors, 
Capacitor., Transistors, etc. Will receive 
(subject to local reception Conditions) 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) 

t'omplete kit of Darts including conetrucl ion plans £7.95 P.P. and lue. 55p. 

ECK 3 5 Transistor Medium Wave Receiver Kit. Class "A" Output with 31" Loudspeaker. Simple to 

operate with full Medium Wave Coverage. Ready Wound 8" Ferrite Rod Aerial. No external Aerial required. 

7 stages, 5 Transistors and 2 Diodes, Tuning 

Capacitor, Gain Control, etc. Operates from 

a 41 Volt Battery (not supplied. Complete kit 

of parte including construction plans 

£5.40 P.P. and Ins. 43p. 

ECK 4 
7 Transistors, 6 tuneable wavebands, MW, LW, Trawler Band, 3 Short Wave Bands, Receiver Kit. With 

5" x 3" Loudspeaker. Push/Pull output stage, Gain Control, and Rotary Switch. 7 Transistors and 4 Diodes. 

6 section chrome plated telescopic aerial. Sensitive ,,.wes 
Ready Wound Ferrite Rod Aerial, Tuning Capacitor 

Reai7tB 
Battery 

Capacitors, etc. Operates from s 9 Volt 

-aw 

P.P.7 flattery (not supplied with kit). Complete kit 

of parts including construction pians 

£7.25 P.P. and Irae. 55p. 

£7.50 P.P. and Ins. 45p. 

EDU-KIT JUNIOR 
Completely Solderless Electronic Construction Kit. Build these 

projects without Soldering Iron or Solder. 
*Crystal Radio Medium Wave Coverage:-No Battery 

necessary. 
*One Transistor Radio. 

52 Transistor Regenerative Radio. 3 Transistor Earpiece Radio Medium Wave Coverage. 4 Transistor Medium Wave Loudspeaker Radio. 
*ELectronic Noise Generator. 

*Electronic Metronome. 
04 Transistor Push/Pull Amplifier. 

All parta including Loudspeaker, Earpiece, MW Ferrite Rod 
Aerial. Capacitors, Resistors, Transistors, etc. Complete kit of 
parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
Receive the Aircraft Band by 
placing it by the aide of a radio 
tuned to Medium Wave or the 
Long Wave Band and operating 
as shown in the inetrn-^tions 
supplied free with all parta. 
Uses a Retractable Chrome 
plated Telescopic Aerial. Gain 
Control, V. R. F. Tuning 
Capacitor, Transistor, etc. 

All Parts Including Case and Plana. £4.35 P.P. and 
Ins. 40p. 

ROAMER TEN MARK 2 
With VHF including aircraft 
Now with free earpiece and switched socket. 10 Trim- 
sistors. Latest 4" 2 watt Ferrite Magnet Loudspeaker. 
9 Tuneable Wavebands, NW', MW2, LW, SW1, SW2. 
S W 3, Trawler Banal, VHF and Local Stations also Aircraft 
Band. Built in Ferrite Rod Aerial for MW/LW. Chrome 
plated 8 section Telescopic Aerial, can be angled and 
rotated for peak abort wave and VHF listening. Push 
Pull output using 
800mW Transistors. Car 
Aerial and Tape Record 
Sockets. 10 Transistors 
plus 3 Diodes. Ganged 
Tuning Condenser with 
VHF section. Separate 
coil for Aircraft Band. 
Volume on/oil. Wave 
Change and tone Con- 
trols. Attractive Case in 
black with saver blocking 
Sise 9" x 7" x 4". 
Ewe to follow instruc- 
tions and diagrams. 
Parts price list and 
plane 50p free with part..,. 

Total building costs £11 .87 P.P. and Ino. tSp. 

L 

TO RADIO EXCHANGE LTD., 61A HIGH 
STREET, BEDFORD MK40 ISA. Tel: 0234 52367, 
REG NO. 788372 

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

1 enclose L for 

Name 

Address 

PW I. 
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Fully guaranteed 
Individually packed 

VALVES 
A106511 pb ECL80 55D 0Z37 £1 00 
ABO 66p ECL82 85D KT86 £2-50 
ATP4 60p ECL83 709 KT88 £3 86 
B1211 88-00 ECL86 50p M114 7611 

CYBl bop EON 669 ML8 659 
DAF98 56p EF37A 0A2 46p 
14596 660 £1 20 082 46D 
DKa6 700 EF40 7511 PABC80 40p 
DL92 40p EF41 gSp PC97 50p 
DL96 60p EF80 80p PC900 50p 

40pDY86/87 

25 PCC84 40p 
EF85 35p PCC85 40p 

DY802 46p 13986 359 PCC89 SOP 
E880C/01 EF89 809 PCC189 OOP 

1140 EF92 bOp PC980 40p 
E1800C 70p E595 400 PCF82 400 
E182CC EF183 Up PC984 00p 

91216 EF184 86P PC586 600 
EA60 4011 EFL200 769 PCF200 760 
RABCBO400 EL84 70, PC9201 769 
EAF42 76p ELIO g0p PCF801 560 
EB91 80p EL$7 6180 PCF802 SOP 
BBC9381-00 EL41 BOD 

PCF805 90p 
PCF808 76P EBC41 76p 

EBF80 40p EL81 OOp PCF808 9OP 
EBF89 60D EL82 559 POH200 80p 
EBF89 40D ELSA 

S0p PCL81 56p 
ECM, 350 EL85 gOD PCL82 40p 
9,0081 400 EL86 46p PCL89 660 

OC88 
EL90 46D PCL86 

60p E12504 SOP 
ECC84 86p EM91 60P pCL805 60p 
RCC86 40p 5E80 669 091.200 70p 
BOMB 90p EM84 40p PL96 60p 
EOCOB 6Op EM87 £1 00 PL81 60p 
ECC189 700 8E51 46p PL82 45p 
ECF80 40p EY81 45 PL8S 460 
WPM 400 EY86 400 PL84 460 
RCF801 76p EY88 509 PL504 SOP 
ECHOS EZ40 70D PL608 1100 

61.40 EZ41 76p PL509 11116 
ECH42 BOp EZ80 800 PL802 6176 
ECHBl Sbp EZ81 80p PY89 6011 
ECH83 46p OY501 75p PY80 40p 
ECH84 469 GZ34 70p PY81 40p 

PY82 40p 
PY8S 40p 
PY88 46yy 
PY500 81:00 
PY800 46p 
PY801 600 
QQV08-10 

111.40 
QQV06-40A 

68-00 
B19 769 
801/400 

SC1/600 
63-00 

6600 
8P61 750 
TT21 !600 
U25 85p 
U26 760 
0127 Sbp 
U191 76p 
U801 760 
UABC80 

IIAF42 66P 
UBC41 BOp 

UBF80 40p 
UBF89 40p 
UBLl !100 
IIBL11 70v 
010085 460 
UCF80 76p 
UCH42 76p 
UCH81 460 
01CL82 460 
UCL88 eñp 
IIF41 7010 
UF80 96p 

TRANSISTORS, DIODES etc. 
AC 113 AF 178 

65p 

BSI 88 OAZ 200 OC 208 
AC 124 AF 186 BOY 90A OC 22 OR 754 
AC 127 AF 230 BYZ 16 OC 25 ZR 11 
AC 128 AFZ 12 CR8 1/10 OC26 ZR 21 
AC 178 ABE 26 CR8 1/20 OC 28 1N 23A 
ACE 18 ABT 27 CR8 1/30 OC 29 1N 25 
ACV 19 AS? 28 CBS 1/40 OC 35 1N 32A 
ACE 20 BC 108 CR8 3/10 OC36 1N 38A 
ACE 39 BC 118 MI 3/20 OC 42 1N 43 
ACE 40 BC 119 CBS 3/80 (1C 44 ]N 70 
AD 149 BC 736 CRS 3/40 0 46 1N 277 
AD 161 BC 137 CES 25/028 OC 70 1N 415C 
AD 162 BC 148A GET 116 OC 78 1N 4148 
ADZ 11 BC 172 GET 116 OC 78 21.7 456A 
ADZ 12 BC 172A GER 66 OC 7815 2114 708 
AF 114 BC 219.4 NET 222 OC81 2N 918 
AF 115 BCY 31 OA 6 0082 212 1904 
AF 116 BCY 33 OA 47 00 821) 2N 1305 
AF 117 BCE 72 OA 70 00 82DM 2N 1807 
AF 118 BF 115 OA 71 OC 83 2N 1309 
AF 124 BF 167 OA 73 OC 189 2N'2062 
AF 125 BF 185 OA 79 OC 140 219 2147 
AF 126 BFY 51 OA 91 OC 170 2N 2411 
AF 127 BFY 52 OA 200 00 172 217 2989 
AF 139 BSY 27 OA 202 00 200 9N 8063 

ÚF85 46p 154 Sop V.A.T.-- 88066 90p 

25 IIF89 bop 1T4 80p OBIS 66° 
ÚL41 70p 
ÚL84 40p 

1%2A 76p 
1X28 7505 

Please add o % 
to all orders 

6BQ7A 60° 
6Bß7 in. -20 

111141 45p 
VR105/30 

21521 60p 
2%25 19.00 

BBWB 61.00 
6BW7 81.00 5YSGT 60p 6AQ5 409 

45p 9A4 lop 6Z9 80p 6AQIW 70p 604 40P 
VR150/30 3D6 409 5Z4GT 56P BASE 8015 606 509 

45v 884 400 BAB7 600 OATS ß0D 6CB6 600 
R61M 11.40 354 850 6ÁC7 e0p BAUR 9015 60H6 6146 
R66 65P 58/214M BAHB 7015 BAVB OSp 6018 76p 
Z8000 

8970 
Z001Ú íB70 

!4.60 

4B2441414 -50 
ß200M 

14.60 

OAKS 40° 
BAKE; 4015 

8Á%40T 
75D 

6ARBGT 

ODO bhp 
BEAR 860 
BF7 11.10 

Z900T 5R46Y1110 6ÁL5 601' 

£ 
1-00 6580 

790p 
36.6° 

6Á15W 55P 887 70p 6923 
114 26p 5Ú4G 60p 6ÁMß SOP 6BA6 86P 6535 760 
1R5 400 5V40 56p 6AN8 45p 8ßE6 409 6933 88.60 

217 3054 
2N 3055 
2N 3891 
227 3638A 
2N 3730 
2N 9819 
251 4038 
2N 4058 
2N 4061 
2N 4785 
2N 6296 
3N 128 
3N 154 
8N 159 
SS 303 
2082 
40250 
40251 
40310 
40668 

110e ALL valves 
guaranteed 

68C7GT 400 21L6l:T 709 
6807 500 30C16 11-00 
6857 55v 30017 51.00 
68.171T 860 30018 900 
68K7 55p 3095 61:00 
OSL7GT 600 30FL1 6100 
6eIN7GT 50p SOPLOS 
68Q7 560 6110 
6V6GT 65p 30FL14 90v 
6X4 40p 30L15 96p 
6X50 40p 30117 95p 
OR50T 60p SOP12 8100 
6Y86 90p SOP19 8100 
0Z4 46p SOPL1 96v 
6 -SOLS 90p 30PL1S 
7B7 80p 61-10 
7Y4 80p 10P14 1110 
91/6 40p 3516(íT 76p 
11E2 £6.00 331V4 50p 
12A6 b5° 35Z40T 70p 
OSATO 459 5005 809 
12ÁT77 50CD6G 40v66p 

1.2ÁU .0 
12AV6 60p 75 8611030 

12ÁN7 86° 751:1 769 
í22B.48 46p î6 76p 

6116 40p 12ßF8 600 78 70p 
554WÁ 128117 bop 80 

;It 61.06 1208 óbp 8óA'_' 76p 
655 55v 1201 1860 723a/b 6900 
6.150T 60p 12E5 81.10 803 16.00 
OJO 80p 12K70T 509 805 114-00 
627 tOp 1.1K80T lop 807 
0,170 40s 12Q7GT 7015 ßl8 168'2 
OBOIST 800 1.18Á70T 8O6A 111.E0 
OK7 660 70p 9314 U-00 
BK70 6015 12807 6615 954 6015 
6K8(1T 801 122877 SOP 965 602 
6K25 61:00 1254 400 956 50P 
61.6 11-90 1487 6100 957 6015 

1341 209 
L70 40v 1903G 

60p 
5 88-000 1 628 lop 

6064 60p 
8065 £1-00 
6067 70D 
6080 £2.80 
6146 £3.35 
61468 6886 
8020 
9001 
900.1 
9003 
9004 
9006 

£b-00 
£b-00 

60p 
70D 
35D 
35p 

C.B. Tube. 
11117-,, 

61200 
134:13-2 

£1800 
MW13-35 

£35 00 
VCR139A 

£8.00 
3KP1 1450 
641 £8 00 
ß8L £9 00 

Specie 
Valves 
0V259 

64800 
M503 -2J l'2 

8480f/ 
K301 !700 
KRN2A 

£g:00 
0E4-250 

819.00 
TY4-50O 

£3000 6ßA7 50p 19Gß 1860 20051 61.00 
68A7GT 400 19615 614.00 5933 6500 725A 62300 

SOPS 6015 ñä57 76p 2,1/192 
MIIRYUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. SOP4 11.10 6060 70p 8140.00 

MANY OTHERS /N 8TOOR Osdnds Ca1odr Ray Tube, and Sperlai Valves. U.K. 
UK Postage 61-£2 20p, 12-£3 SOp. £3-£5 eon. Over £5 tree. C.O.D. 50p extra. VALVES AND ISTONO 

A lot of these valves ere Imported and prices 
vary for each delivery, so we reserve the right 
to change prices for new stock when unavoidable. 

RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A FORTUNE I 
Bush & Me issner's two purpose-built battery 
chargers for economy mended enthusiasts: 

The "KESTREL -DOWN" Ch .. £1I.31 
for Alkaline redbargeable batteries, no-load 
voltage of 1 -S-volts per cell. for the following sizes 
ALKALINE (All prices ex -VAT) 
Equivalent 
to Type Capacity PRICE 
012 size SA -130 2Ah .. .. 11.73 
UI I size SA-I4C lAh .. .. L113 
U7 size 
(pencell) SA-ISAA Ce3Ah .. ..£0.36p 
NICKEL -CADMIUM (All Prices ex-VAY) 
The "DAIMON" Ch .. £10.17 
for Nickel -Cadmium batteries, no-load voltage 
of 

vv1 

-25 volts per cell, for the following sizes 

7. 
CapNyCC400 

4Ahacity 
PRICE 

64 
NCC200 2Ah . ., .. .. ,. 42.45 
NCC50 0.22Áh .. .. .. .. .. El45 
Ch designed to give optimum results with 
a specific type of cell. Never be without 
power, day or night. 
* Note, under no circumstances 
must Alkaline batteries be used 
with the Daimon charger. - -_----- 
S.A.E. brings fall details 

&ahBMeissKcn 

Importers & 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
N W6 IDS 
01-794- 
9611 

Cc 

TEST EQUIPMENT Telephone enquiries for valves, 
transistors, etc., retell 749 3934; 

LARGE SELECTION trade and export 743 0899. 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Open 9-12.30, 1.30-5.30 p.m. Closed Saturdays 

2s- 
-se Solve your communica- 

tion problems with this 
4 -Station Translator Intercom eyetem (1 master and 
8 Sub), in robust plastic cabinets for desk or wall 
mounting. Call/talk/listen from Muter to Baba and 
Bobs to Heater. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on one 9V battery. On/o17 switch. Volume control 
Complete with S connecting wires each 6611. and 
other accessories. P. d: P. 75p. 

MAINS INTERCOM NEW MODEL 
No batteries -no wises. Just plug in the mains 
for Instant two-way, loud and clear communication. 
On o0 switch and volume control. Price 281E4 
per pair P..( P. 75p. 

NEW t AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

Latent trarwistorieed Telephone Amplifier with 
detached plug-in speaker. Placing the receiver on 
to the cradle activates a switch for immediate 
two-way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for "conference" 
calla: leaves the user's hands free to make notes, 
consult files. No long waiting, saves time with 
long-distance calla. On/Off 'witch, volume. Direct 
tape recording model at 11805 + VAT £1.12 
P. d. P. 70p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (PW1) 
169 KENSINGTON HIGH STREET, LONDON, W8 

NEW CHIPS 
AND PRICES 

LITRONIX FULL SPEC LED's 
D L701, 704, 707 £1.48 
DL721, 727, 728 £3.75 
DL746, 747, 750 £2.45 
LITRONIX CLASS 11 PRODUCTS 
DL707F_ £0.70 
D L727 E £1.80 
D L747 E £1.50 
NEW MOSTEK COUNTER CHIPS 
6 digit UP/DOWN with BCD preset, 
compare and clear. BCD and 7 segment 
multiplexed outputs with latch, LZB, etc. 
MK50395 (6 Decade), 
MK50396 (HHMMSS), 
MK50397 (MMSS.99) Price £1450 
NEW NATIONAL CHIPS 
AND PRICES 
M M 5309 £5.89 
MM5311 £5.89 
M M5314" £4.88 
MM5316 £10.17 
MM5318 £3.38 
MM5371 £B14 
M M5378a £8.73 

Also In MHI kit form. 

All other National clock IC's available 
-SAE for list. 
TERMS: CWO Access, Barclaycard (simply 
quote your number and sign). Credit facilities to 

Accredited account holders. 

I3YUDDU 
68 Ebberns Road, VAT: All prices 

Hemel Hempstead, exclude VAT (8°%) 
Harts HP3 SARA. P/P: 15p. 
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EQUIPMENT FOR DISPOSAL 
..crystals. 12.925, 12.958333, 13.008333MHz. Hardly used 

and in HC6/U holders. G8JBH, 63 The Drive, Edgware, 
Middlesex, HA8 8PS. 

ISSUES FOR DISPOSAL 
..P.W. for April, May, August 1970 and June 1971.-D. 

Horrill, Mark House, Lindale, Grange -on -Sands, Cumbria. 
..Television for Jan. 1972 to October 1974 excluding 

August 1972 to December 1972 inclusive.-B. C. Jackson, 
28 High Street, Frodsham, Cheshire, WA6 7HE. 

..P.W. 1970 to 1974.-M. Pedersen, 19 Belgrave Street, 
Brighton, BN2 2NS. 

CORRESPONDENTS WANTED 
..someone of my own age (14) who is interested in 

Amateur radio in general and electronics.-Andrew Sharpe, 
Hazel Dene, High Horse Close, Rowlands Gill, Tyne and 
Wear, NE39 1AW. 

..anyone who has built the Galleon VHF kit advertised 
in P.W. I have found this kit extremely satisfying.-F. Ward, 
2 Brookdown Terrace, Saltash, Cornwall, PL12 6HU. 

..I am 17 and would like to correspond with readers, 
especially hams about my own age. Very interested in 

satellites.-G. Selvakumaran, 16 Jalan Batu Pahat (opp. 
Ban Ho Lee Shell), Kluang, Johore, West Malaysia. 

BOOKS WANTED 
..I want to collect older Mullard Data Book publications.- 

John B. Millin Jnr., 39 Dalgleish Avenue, Cumnock, Ayr- 
shire, KA18 1QG. 

..a copy of Practical Television Circuits. 1968 edition by 
Street.-S. H. Biggs, Bell Cottage, Bonfire Lane, Horsted 
Keynes, Sussex, RH17 7AJ. 

EQUIPMENT WANTED 
..active filter unit and stereo FM tuner for Sinclair Project 

60.-M. Stanley, 9 Ormiston Gardens, Knock, Belfast, 
BT5 6J D. 

.. microphone transformer, ratio 100-1 or 150-1.-W. L. 

Brunson, 28 Meadfoot Road, Moreton, Merseyside. 
Telefunken radio valve type 199 for a c1938 TRF set 

made by Dr. Georg Seibt A.G. model VE 301 DYN. Also 
any gen on this equipment.-Sgt. J. Irvire REME, 1 Cheshire 
Regiment, Weeton, Lancs. 

..Cossor valves 63 SPT and 61 BT for 1035 oscilloscope.- 
Ian Ropper, 29 Wakefield Avenue, Edinburgh, EH7 6TN. 

..receiver wanted for a 13 -year old SWL.-P. Jeffries, 
29 Walworth Grove, Acklam, Middlesborough, Teeside, 
TS5 8NN. 

..the type of transistor used in Two Tone Door Bell 
(P.W. May 1973).-A. Fanzeres, P.O. Box 2483-ZC-00, Rio, 
Brazil. 

..Sinclair Project 60 FM tuner.-C. Parkins, P.O. Box 10, 

Stanmore, Middlesex. 
..an R107 receiver in working order.-J. King, 2 Dela- 

cherois Avenue, Lisburn, Co. Antrim, N. Ireland. 
.. power leads and headphones belonging to R209 

receiver.-I. Simpson, 107 Derryhale Road, Portadown, 
Craigavon, Co. Armagh, N. Ireland, BT62 3SR. 

..loan of CL33 valve required for old Bush receiver to see 
if any other faults present apart from this missing valve.- 
K. G. Bailey, 29 Anstruther Road, Norfolk Park, Edgbaston, 
Birmingham, B15 3NN. 

..a balanced armature speaker unit.-J. Claxton, 6 Lloyd 
Park House, Forest Road, Walthamstow, London, E.17. 
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INFORMATION WANTED 
..design for bias oscillator working at approximately 

100kHz. Erase head must not be used and supply voltage 
must be around 6-12V.-R. Hill, 30 Queens Road, Bradford, 
West Yorks., BD8 7BT. 

..manuals, circuit diagrams or any info. on Cossor 1052 
D.B. scope, also C. F. Lord, FM3-3 frequency meter and 
Jason EM -10 valve voltmeter.-M. Roebuck, 16 Elizabeth 
Street, Newsome, Huddersfield, West Yorkshire. 

..Schaub Lorenz Weekend T5OL circuit diagram wanted. 
Will stat and return.-R. F. Nicholls, 11 Rue Dufrexou, 
44 St. Nazaire, France. 

..good condition DX Data Chart (P.W. March '73 issue). 
Also issue of P.W. containing A.T.U.-R. Rooney, Roles-. 
town, Kilsallaghan, Co. Dublin, Ireland. 

..instruction manual/handbooks for the Trio JR310 and 
Trio 9R59DS communications receivers.-K. Arasu, School 
House, Brighton College, Brighton, BN2 2AL, Sussex. 

..details, circuit, manual, etc. for STC B46 receiver, 
oscillator tuned, roller coaster coil, manufactured 1948 
(STC No. 406).-T. D. Jackson, 60 Industrial Street, Tod- 
morden, Lancs., OL14 5BT. 

.. instruction handbook and/or circuit diagram for a ex -WD 
scope 'Indicator CTR type 103'. Ref. 10Q/16208, part of 
'Monitor type 101' and its associated power pack.-P. V. 
Hill, 25 Southern Crescent, Bramhill, Stockport, Cheshire, 
SK7 3AQ. 

..borrow or buy circuit for Philips car radio N4G4OT 
serial L21600. Version only has two windings on L6. Collector 
T2 goes to L4 via 350 ohms.-J. Palmer, 70 Westbury Road, 
Northwood, Middlesex, HA6 3BY. 

..Schaub Lorenz T5OL. Information on how to receive 
BBC MW with external aerials. Circuit and alignment details 
also required.-R. Nicholls, 85 Avenue de Plaisance, 44 St. 
Nazaire, France. 

..manual or circuit diagram for the TR1143 serial 11041 
ex -WD Transceiver.-B. Bridges, 22 Bell Avenue, Harrow 
Crescent, Romford, Essex. 

..circuit diagram for Ferranti 194 mains receiver.-J. 
Carver, 112 Merthyr Mawr Road, Bridgend, Glamorgan, 
CF31 3NY. 

Quality 
Loudspeaker 
Systems 
LESS THAN HALF PRICE 

Direct from manufacturer as supplied by us to the trade. 
Finished In natural Teak veneer 15 watt 8ohm bass reflex speaker 

system containing a Goodmans 8" bass with H.F. tweeter. 
Frequency response 50 Hz - 19000 Hz. Complete with leads and 

DIN plug. Cabinet size 17" x 10" x 7" deep. 
Price only £2400/pair including VAT plus £1.90 packing, carriage 

and Insurance (U.K. mainland). 
Please send cash with order direct to:- 
Forward Marketing, 30 Ridgevay, Stanground, Peterborough. 

' Bulk discounts available for trade enquiries. 
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ALL PRICE 

(These Prices 

STILL AVAILABLE! 
REPRINTS OF PW's 
TEXAN 20 + 20W 

IC STEREO AMPLIFIER 
May -August 72 

Send 30p 10p (post and packing) to: 
Chief Cashier (PW Texan), IPC Magazines, 
Tower House, Southampton Street, 
London, WC2E 9QX 

W1i.SIiLRUN1T 
Ii/DFJC% 

G/sros HOME 
PUBS 

CI C 
C 

Efc. 

Wired ready for use 

Complete with three 
pp 

£18 95 
100 watt coloured lamp 
thatflashindepe random .- 

Connects to your FRavr 
loudspeaker or loud 
speaker socket. 
The 
connected 

n be 
connected to 
yourexisting 
spotlight fittings 
or to our type A or B fittings 

OUR "CQ" COLUMN 
On page 793 of this issue, we have some CO re- 
quests for back -numbers. Please help us to help 
you, if you want a "CO" published, and you can do 
that by following the style on page 793 when you 
write to us. Please keep CO's as short as possible. 

CQ's should be sent to THE "CO" COLUMN, 
Practical Wireless Editorial, Fleetway House, 
Farringdon Street, London, EC4A 4AD. 

WIN BANK 6 LIGHT ( less lamps) 
L ENGTH 

inches U N I T 

411.1 B.C. 
Fitting 

CHANNEL 

£303 95 
INCLUDING CH et. 01/TPUT PLUGS AND 

NAINS /NPUT SucKET 

tioragosaffarawej 

B.C. £6.901 E S ing .`v 
Fitting ___6,»04 

INCLUDE V.A.T. and POST 8 PACKING 

op , to the United Kin om only) 

100 WATT SPOT LAMPS 
RED, YEL LOW GRE EN 

BLUE, 18 each 
CLEAR 

lrB.C. or E.S. Fitting 

Minimum 

3 lamps 

£3.54 

! e £9.55 

(less lamps) 
E.S. £17.00 Fitting 

or illustrated e et nce u 

ALBEN 
ENGINEERING CO. LTD., 
DEPT P.W.,THE CRESCENT, 
WORSTHORNE,BURNLEY. 
LANCS. Tel Burnley 20940 
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HIGH POWER BATTERY MOTOR 
12V operated strong 

lirenough to power a 
motor mower go-cart 
or similar. Speed really 
variable. Three motora 
can also be used as a 
brake for any rotating 
machine simply by 

coupling the spin die to the machine and short- 
circuiting the windings by a variable resistance. 
price 12.60 + post and V.A.T. 74p. DITTO 
but 6/12v even more powerful as it's larger and is 
series wound 68.60 + 85p post and V.A.T. 

PERMEABILITY TUNERS 
M.W. two stage ideal for 
use with 2E414 or similar 
circuit. Price 15p each -- 
poet and VAT 15p. 

MAINS TRANSISTOR PACK 
Designed to operate translator sets and amplifiers. 
a dluatable output 6v., 9v., 12 volts for up to 
500mA (elaso B working/. Takes the place of any 
of the following batteries: PPl. PPS, PP4, PP6, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier. smoothing and load resistor, 
condensers and instructions. Real snip at only 
6160. VAT & postage 60p. 

NUMICATOR TUBES 
For digital instruments, counters. 
timers, clocks, etc. HI -vac XNII 
Price 90p each, 20p Post and VAT. 

DC HIGH CURRENT PANEL 
METERS 
21" wound wide. angle 240 move- 
ment meters, flush mounting 
fitted with external shunts, made 
by Crompton Parkinson, brand 
new. still in maker's cartons. 
These are a real bargain at 1660 
each. Reasonable quantities 
available in the following ranges 0.10 amps, 
0.20 amps, 0-30 amps, 0-40 amps, 0.50 amps. 
Poet and VAT 80p each. 

TAPE DECK 
In metal case with carrying 
handle, heavy flywheel and 
capstan drive. Tape speed 

at. 
Mains operated on 

i etal platform with tape 
head and guide. Not new 
..at guaranteed good work- 
ng order. Price 6160 plus 

VAT and Postage £1,50. 

SOUND TO LIGHT UNIT 
Add colour or white light to 
your amplifier. Will operate 
1, 2 or 3 lamps (maximum 
450w(. Unit in box all ready 
to work. 67.95 plus 95 VAT 
and postage. 

OVEN THERMOSTAT 
Made by the famous Diamond H 
Company, this hats a sensor joined 
by a capillary to a variable control 
and when fitted with a knob is ideal 
for many ovens§ or processes, 50p 
each + poet and VAT 15p 

MAINS TRANSFORMERS 
All standard 230-250 volt primaries 6 p lv 1 amp (special) 1-78 2.4v fi amp -85 6.3v 2 amp 1.25 
6.3v 3 amp 1.76 
9v 1 amp -95 
9v 3.6 amp 2-50 
12v 14 amp 1.50 
12v 1 amp 1.00 
6.5v -0.8.5v 1 amp 150 
18V 1 amp 1.50 
24v 2 amp 2-25 
24v 3 amp 3.60 
12.0.12v 50mA 1-20 
6.0.6v 50mA 1-20 
8.0.8v 6 amp 1.50 
18.0.18v 2 amp 3.50 
215v 16 amp 1t5 
50v 2 amp & 6.3v 1 amp 4.60 
60v 5 amp & 5v 1 amp 7.50 
27v 8 amp 4.60 
30v 37 amp 22-00 
80v tapped 75v & 70v 4 amp 6.50 
230v-SOmA & 6.3v 1.5 amp 1.75 
276-0.275v at 90mA & 604v 3 amp 2.25 
EHT Transformer 5000v 

23nmA (intermittent) 5-60 
Charger Transformers 
0v and 12v 2 amp 1.50 
6v and 12v 3 amp 2.26 
8v and 12v 5 amp 3.50 
Add 30p per piece to cover postage and VAT 26 
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HONEYWELL PROGRAMMER 
This la a drum timing device, the drum being 
calibrated to equal divisions for switch - 
setting purposes with trips which are 
Infinitely adjustable for position. They 
are also arranged to allow 2 operations 
per switch per rotation. There are 15 
changeover micro switches each of 
10 amp type operated by the tripe, 
thugs 15 circuits may be changed per 
revolution. Drive motor is mains 
operated 5 revs per min. Some of the many uses of this tinier are M.11114 es 
control. Boller firing. Dispensing and Vending machines. Display lighting 
animated and signs. Signalling, etc. Price from makers probably over £20 each, 
Special snip price 69.96. £1.00 Post and VAT. Don't also this terrific bargain. 

BREAK-DOWN UNIT 
Contains hundreds of useful parts nome of 
which are as follows -66 silicon diodes equiva- 
lent 0A91, 68 resistors, mostly I watt 5 
covering a wide range of values 4 x 1 mid 
400v mid condensers, 15 a 01 mid 108v con- 
densers, 2 RF chokes O x B9 valve holders, 1 

x 4H choke, 1 x 115v transformer, 1 boxed unit 
containing 4 delay lines also tag panels, trim- 
mer condensers, suppressors, etc., on a useful 
chassis sized approx 9" a 5" a 7". Only 765 
(the 68 diodes would cost at least 10 times this 
amount). This is a snip not to be mimed. Post 
and VAT 75p. 

HORSTMANN 24 -HOUR TIME SWITCH 
With ri position programmer. When fitted to hot walei 
systems this could programme as follows: 

Programme Hot Water Central Heating 
0 Off Off 
1 Twice Daily Off 
2 All Day Off 
3 Twice Daily Twice Daily 
4 All Day All Day 
5 Continuously Continuously 

Suitable. of course, to programme other than central heating and hot water, for 
instance, programme upstairs and downstairs electric heating or heating and 
cooling or taped music and radio. In fact, there is no limit to the versatility of 
this Programmer. Mains operated. Size 3in x Sin x lin deep. Price 16-50. 80p 
Post and VAT. as Illustrated but leas case. 

THIS MONTH'S SNIP 

MULLARD UNILEX 
A mains operated 4 + 4 stereo 
eastern. Rated one of the finest per- 
formers in the stereo field this would 
make a wonderful gift for almost 
anyone In easy -to -assemble modu- 
lar form and complete with a pair of 
Goodmam speakers this should sell al 
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 215-50 including 
VAT and postage. 

GPO PUSH BUTTON DIALLING UNIT 
Will take the place of the normal rotating dial has 10 numbered 
keys, so suitable for other digital systems. A deck mounting 
unit with rubber feet, this is a very intricate and expensive 
piece of apparatus. New and unused -our price only £9 each 
+ £1.36 post and VAT. 

24V POWER PACK 
Normal moine input with a thermal safety device. 
400 met output, 4000 mid of smoothing and full 
rave rectification. complete enclosed In plastic box 
and with flex for mains and terminal block for 
-wtput. Price 6175 + £1 post and VAT. 

ONLY El 50 FOR SEVEN 
ELECTRIC MOTORS 
7 powerful butt. motors as used in racing cars and 
power models. Output and types vary for use in 
hundreds of projects -Toole, toys, models, etc. All 
brand new reversible and for 16.12v batts. Wiring 
diag. inc. VAT P Post 40p. FREE plan for min. power 
station. 

BLACK LIGHT 
As used in discotheques and for stage effects etc. Virtually no white light appears 
until the raye impinge on luminous paint or white shirts. etc. We offer 9" 6w 
tubes complete with starter, choke, lamp holders and starter -holder. Price 12-75 
+ 30p poet. Tubes only 62. Post le VAT 50p. 
175 Watt n,.2..l 66.50 + 9'2p Post and VAT. 

EXTRACTOR FAN 
Cleans the air at the rate of 10,000 cable feet per hour. 
Suitable for kitchen., bathrooms, factories, changing 
rooms, etc. It's so quiet it can hardly be heard. Compact, 
54" casing comprises motor, fan blades sheet steel casing. 
pull switch, mains connector and fixing brackets 6425 
VAT & Postage £1.50. I 

Monthly hit available free; send long stamped envelope. 

TERMS: Where order is under £5 please add 30p surcharge to offset packing 
expenses. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAM WORTH ROAD, 

CROYDON CRO IXX. 

NEW ITEMS THIS MONTH 
NOTE: PLUS SIGN AFTER THE 
PRICES INDICATES VAT. 
Ferrite pot core (V inkor) made by Mallard, maker's 
ref. No. LA 14107402K, circular, size approx. 
If" x d;", a size which is the same an the one 
specified for the Scroplo car ignition ardent Price 
only Sop + 4p per pair. Poet I5p + ]p. . 

12v DC motor made by Smiths, powerful, ideal for 
car blower; motor size 4" long z 3^ diameter, 4" 
spindle; 1}" long.62 + 16p. Poet 40p + Sp. 
Plinth and cover for ESE plinth le teak colour and 
cover is smoky, Special offer 14 + £1. Poet £1 + 
25p. Covers available separately price £2 + SOp. 
Poet £1 + 25p. 
Plinth and cover for SP25. This is a deeper, rather 
nicer plinth, unfortunately more expensive. 
Price 1660 + 41.37. Pont £1 + 25p. 
Central heating controller, the Randall Mark 3, as 
fitted to Trianco and many other central heating 
systems. Has a two on/off per 24 hour clock 
switch and a 7 position selector switch. Price 
88.60 + 52p. Postage 50p + 4p. 
Light for growing. Putting back the clock makes 
us realise how short daylight Is during the months 
of November, December. January and February. 
As plants cannot grow without light, short days 
represent a loss of growing time which can he 
supplemented by using fluorescent lighting, 
especially important now that heating represents 
such an expensive Item. We can offer a very cheap 
form of fluorescent lighting, (we do not think any 
other firm ran beat our price), 50' of fluorescent 
light £10 4- 80p if you can collect, or £18 + £1.04 
it we have to despatch by British Road Services. 
For this you get 10 a 5' tubes, 20 tube ends. 
10 chokes, 10 starter. and holders and 20 terry 
clips for mounting the tubes. You only have to 
supply the wooden battens and wiring up wire. 
Do not mite this offer -only 50 parcels now 
remain. 
Connecting wire. Suitable for joining up these 
fluorescent lights is available, price £5 + 40p per 
100 metres. Th!e is a good quality flat, twin with 
heavy duty insulation. Poet £1 + 8p per reel. 
70 stranded very heavy duty wire rated at 15 amps 
but will carry considerably more than this. 500 
metre drums only £10 + 80p per drum. Carriage 
£2 + 16p. 
Multi -range feet meter. 11 ranges all selected by 
central switch, fleet -class two jewel movement. 
Japanese made. The right else to put In your 
pocket. always carry one with you to save your 
legs and earn your money. Ranges as follows: 
AC 10, 50, 250, 1.000; DC 10, 50, 250, 1,000. 
Resistance 0-150,000 ohms. Current 0-1 0-100..4 
big purchase of these enables ue to offer at £4.65 + 
Hp (poet 40p + 30. which in very little more 
than we originally mid these for 6 years ago. 
9v Battery operated record player motors, on plate 
with turntable and mat. Price £4 + £1. Poet 
50p + 13p. 
Instrument motor, mains operated, makes 1 rev 
in 4 hours, made by the famous Smiths Company. 
Price 51.50 + 12p. Post 1Op + op. 
BARGAINS FOR CALLERS. We always. have 
bargains for caller. and now that the poet chargea 
are so high it is even more worthwhile for you to 
call. One item which we are offering at a very silly 
price this month is a ,eaodes eaOIart intended 
originally to be used for a music centre and offered 
at only a fraction of the cost of the wood alone, 
namely 60p each. 
We have other cabinets including large stereogram 
types from £2 upwards. depending on condition, 
cabinets for portable players and radio. from 60p 
upwards. 
Key chain radio (minrosonic) Whilst clearing out 
our Park Street store we came across a box of 
these, brand new just as they left the factory, 
some had suffered in transit and storage but we 
tested them all and quite a lot are in working 
order. You might know mmeone who would like 
one for Chrietmaa. We have not got many but are 
offering at £2 each. Poet 40p + lop. Please note 
this Is Nat for the radio In Its slipped around 
carrying case. The re -chargeable batteries have 
depreciated beyong reclaiming and ao we are not 
including these. 
Thermostat with capilliary with 'sensor joined by 
approx. 1 metre of capilliary covering the tempera- 
ture range 0-1705C capable of switching 18 amps 
at 250e. Made by the femme Rance Company 
with screwed thread and spindle rather like a 
volume control -has dozen. of applications. 
Offered at only 76p + Op. Poet 12p + 1p. 
Aerials. For medium and long wave. wound and 
fitted on ferrite rod, 6" long by I" diameter. 
Price 60p + l5p Poet 10p + 5p. 
Smoke, See and gas alarm (SAGA Mark H) Winter 
is the worst time for fires because more heaters 
are used. Even all electric homes are now be- 
coming an increanng Ore risk. Colour television, 
blower heater., electric blankets have all been the 
cause of tragic and disastrous fires, so the need for 
protection in the home becomes greater every day. 
Do not leave it until it is too late! The money 
invested in our SAGA Mark II spread over its 
useful life le negligible compared to the life of one 
of your dear ones. The SAGA will trigger off when 
the level of smoke, ga. or heat exceeds normal 
Price £16 + £120. Poet 75p + 6p. 
Slower/Ian by Smiths, maker's ref FFB 0701.022. 
This lea main operated blower. the special feature 
being that the motor is mounted inside the 
impeller, so making this very compact. Fan 
housing size approx, 74" x 04", outlet sise 3" x 34", 
Price 15.75 + 48p. Poet 80p + 8p. 
Dial thermometer by Rototherm, indicates from 
50F to 260F, dial size 34", chrome and glaze front. 
76p + 6p. Post lop + 1p. 
Rooker switch 13 amp 250v, white, small snapito 
fixing into oblong hole, size approx W x 1" 
engraved "on/off". 255 + 2p Poet 1p. 
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9 MADE IT MYSELF" 
Imagine the thrill you'll feel ! Imagine how impressed \ 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 
,than you would dream possible. 

What a wonderful way to learn -and pave the way to a new, 
better -paid career! No dreary ploughing through page after 
page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm. You 
learn Radio and Electronics by doing 
actual projects you enjoy -making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step- 
by-step lessons show you how to: 
read circuits -assemble components 
-build things -experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you bow 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now. 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to -understand 
language, you pick up the secrets of 
radio and electronics. 

You become a man who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
new career, to add to the thrill and 
pride you receive when you look at 
what you have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And after 
the course you can go on to acquire 
highpowered technical qualifications, 
because our famous courses go 
right up to City & Guilds levels. 

Send now for FREE 
76 page book -see how 
easy it is -read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for 
years. Send the coupon now. There's 
no obligation. 

To: ALDERMASTON COLLEGE CP W 13 
DEPT. CPW 13, READING RG7 4PF --- 

Also at our London Advisory Office, 4 Fore Street 
Avenue. Moorpate, London, EC2Y 5EJ Tel: 01421 2721 
Yes, I'd like to know more about your course. Please send 
me tree details -plus your big, 76 -page 000k that tells 
about all your courses. 

BARCLAY ELECTRONICS A= 
DECIMO 2001E 

This is a Special Offer 
valid until Dec. 31st 
The only true scientific 
calculator we know 
that actually fits in 
your packet (without 
stretching It to the 
limit and yet has 
a large bright and 
clear 12 digit L.E.D. 
display and single 
function keyboard 
Full Trig 10g 
Functions Address- 
able Memory 
Exponent Key 
Rads/Deg./Grads 
+ Hyperbolics lf, Yx x -l-t y etc. 
Own case and only 
6.75 x 
Add £3 for Mlains 

4cm 
ONLY £24'90 

Adaptor. + 8% VAT 
SCIENTIFIC CALCULATORS 
CBM 4148 £3050 
CBM 78179 £1250 
Texas SR16 £3150 
Texas 50A £4350 
Texas 5/A £63.50 
Rockwel! 61R 127.50 
Rockwell 63R £30.50 
Novous 4515 £3050 
Novons 4510 £19.50 
Novons 6020 £3350 
Novous 6010 £21.50 
Sinclair Scientific £1150 
Sinclair Oxford 300 £2105 
Decimo 2001E £2490 
Novous 4520 £3450 
Novous 4525 pros £5990 
Novous 6030 £3350 
Novous 6035 pros £5990 
SC60 3 mem Stat £4900 
SC1101010 mem stat £6200 
SCOOP! AUDIO MAGNETIC 
GOLD LABEL, BLANK 
CASSETTES -Price per box 
of 10: C60 £3.00; C90 £4.20; 
C120 £5.40 Post 220 per order 

ORDINARY 
CALCULATORS 
Decimo VAT Man 
Deelmo Super Vat. 
Rockwell SR 
Rockwell 25R 
Rockwell 21R 
Rockwell 31 R 
Rockwell 51R 
Novous 850 
Novous 826 
Texas +1200 
Texas +1250 
Texas SR10 
CBM 774D 
CBM 776D 
CBM 976D 
CBM 887D 
CBM 976R 
CBM 989R 
Sinclair Cambridge 
Sinclair Camb Mem 
Sinclair Oxford 100 
Sinclair Oxford 200 

PLUSTRONIC 
Possibly the most accurate 
full 6 function L.E.D. 
Quartz Crystal wristwatch 
on the Market today 
This is a special offer and 
valid until 31st December. 
1975 only 
Ultra Accurate 8 
Function Single 
button operation 
Displays: Hours, Min. 
Seconds, Months, 
Date of Month 3 
sec. hold fade out 

Matching stainless 
steel bracket and 
gift box 1 year 
manufacture 
guarantee. 

£975 
£1495 
£7-50 

£1250 
£1480 
£1620 
£2750 
£6.50 
£7.90 
£750 
£995 

£19.95 
£580 
£8.40 
£8.75 
£950 

£10.115 
£12.90 
£875 

£1195 
£895 

£1395 

ONLY £34'50 
+ 9% VAT 

Please add 8° VAT to total plus 
55p post and packing 

SEND CHEQUE or POSTAL ORDER DIRECT TO: 

BARCLAY ELECTRONICS 
DEPT. PW. 1115 FINCHLEY RD., LONDON NW11 

See our Ad. in Everyday Electronics for a superb 4 digit clock. 
Send for details of exciting CMOS design for timing applications. 
6 DIGIT CLOCK KITS -contain all components necessary, except for 
the case, to build an attractive 6 digit alarm clock with bleep alarm, snooze 
function, Intensity control. With 0.5" LED's £23.71 With 0.3" LED'S £1996 
Attractive slim case for above with red perspex front panel £2-94 
CRYSTAL TIMEBASE KIT: Will provide stable 50 cps for clock IC's. 
including MK50253 used In our kits, giving time accurate to a few seconds 
a month; contents: small PCB, 32768 kHz crystal, 3 CMOS IC's, trimmer, 
caner, C's, R's, IC ekts, Instructions. £8.28 
32.768 kHz Miniature Watch Quartz Crystal-hlgh accuracy/stability £3.60 
MK50253 versatile alarm ICES N AY51202 clock IC drives 511-01 £5.60 
AY51224 4 digit clock IC £4.25 MM5314 4/6 digit clock IC £4.44 
DL704E 0.3" Red CC LED 85p FND51111 0.5" Red CC LED £1.50 
5LT01 4 digit display £5.80 DL7470.6" Red CA LED £2.46 
SOLDERCON IC PIN SOCKETS 
The sensible method for lowest cost sockets for IC's, displays, CMOS. 
strip of 100 for Sip. 400 for £2. 1000 for £4. 3000 for £10.50. 

CMOS-RCA-MOTOROLA 
Widest stock range in UK -at the new manufacturers' 1 off prices. 
CD4000 917 CD4021 0.83 CD4039 2.86 CD4057 20.35 CD4082 0.18 
CD4001 017 CD4022 979 CD4040 0.89 CD4.r5910.64 CD4085 0.59 
CD4002 0.17 CD4023 0-17 CD4041 0.69 CD4060 692 CD4086 0.59 
CD4006 0.97 CD4024 0.64 CD4042 0.69 CD406116.43 CD4093 066 
CD4007 0.17 CD4025 0-17 CD4043 0.83 CD4062 7.33 CD4095 0.88 
C04008 0.79 CD4026 1-42 CD4044 0.77 CD4063 0-90 CD4099 154 
CD4009 0.48 CD4027 0.48 CD4045 1.15 CD4066 0-58 MC14501 0.32 
CD4010 0.46 CD4028 0.74 CD4046 1.10 CD4068 0.18 MC14502 0.65 
CD4011 617 CD4029 0.94 CD4047 0-74 CD4069 0.18 MC14508 4.20 
CD4012 0.17 CD4030 0.48 CD4048 0-48 CD4070 0.18 MC14510 1-26 
CD4013 0.46 CD4031 1-81 CD4049 0.46 CD4071 0-18 MC14511 1.05 
CD4o14 0.83 CD4032 0.88 CD4050 0-46 CD4072 618 MC14518 103 
CD4015 0-63 C04033 1-14 CD4051 0-77 CD4073 918 MC14520 103 
CD4016 0.48 CD4034 1.56 CD4052 0.77 CD4075 618 MC14528 0.87 
CD4017 0.83 CD4035 0.97 CD4053 0.77 CD4076 1.27 MC14553 4.07 
CD4018 0.83 CD4036 1-62 CD4054 0-95 CD4077 010 MC14566 1.21 
CD4019 0-46 CD4037 0.78 CD4055 108 C04078 0-18 MC14585 1.45 
CD4020 0.92 CD4038 0-88 CD4056 1-08 C134081 0.18 
RCA 1975 CMOS Databook: Pin -Outs, 400 pages of data, 200 pages of 
circuits, appl cations and use £2.67 (no VAT or p. & p.) 
ADD VAT at 8% (higher rate does not apply to any of above). 
15p p & p on orders under £3 -Despatch is 1st Class Post. 
Price List sent FREE with any order, or on request (an sae helps). 
Official orders welcomed (written or phoned)-Unlvs, Polys, Govt, Cos. etc. 
Export orders: No VAT. Add 35p (Europe) 70p(overseas) for Alr Mail p & P. 

SINTEL 
53n Aston Street, Oxford. Tel: 0865 43203 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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sound 
match 
maker 
Every month 
Practical Hi-Fi & Audio 
carries an updated 
matching hi-fi guide. 
With this detailed 
knowledge, you can 
now choose your 
components and 
assemble a quality 
system with confidence. 
There is also regular 
coverage of hi-fi 
developments and 
commonsense advice 
on hi-fi problems. 

A sound match of 
practical hi-fi and audio 
PRACTICAL 

HIFI & 
AUDIO 
Every month 30p 

H.A. CSHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for Maros for SbortWave Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc. 

1878 "DE" RECEIVER 
Complete kit -Price 26.00 (Intl. p. a p. & V.A.T.). 
Customer writer: "1 think the performance :, 
astonishing for such an inexpensive and foolproof 
kit. I would wholeheartedly recommend (hie kit 
to anyone, however inexperienced. as an antidote 
to TV -Ills, and a, au entry into a fascinating 
hobby". 
This kit in ready to assemble and contains all 
genuine shortwave components, drilled chassis, 
valve, accessories and full instructions. Fu11 range 
of other S.W. kits, Including the famous model 
"K plus" (illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and components. 
Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

FREE 
Brochure 

on New 

Whether 
professional, 

Student, teacher 
or amateur the field 

of electronics can open 
up a new world for you 

CROFTON don't lost sell lute we offer you a technical 
back up seeslce t0 ensure your success 

The lolbw,rg ea selection of some of the more popular kits 

Mullard CCTV Camera 
PE CCTV Camera 
PE Rondo Quadraphonic 

Four Channel Sound 
(Designer Approved) 

Electronic Ignition 
Sound Operated Flash 
PW Tele -Tennis Game 
UHF Modulator 
Bench Power Supply 
Wobbulator 
All ETI Top Projects 
Many of the Elektor Projects 

NOTE PCBs for most publ.shed protects avalable to order 

CROFTON ELECTRONICS LTD 
Sect 9,'29 CaInc Road, Twitkr- ens, M,ddr.01 8981569 

Everest Instruments Ltd. 
34, Shakespeare St., Nottingham. 

Tel. (0602) 45466 

All prices quoted Include p. 6 p., 6 VAT, min. order 
£1.50, CWO only. 

Transformer 
All 240v 50hz primaries 

12 0 
12.0 
18.0 
6-04 
8-0-9 
9-0.9 
10-0-10 
12-0-12 
1º-0.12 
12-0-12 
15-0-15 
15-0-15 
18-0.18 º 0 
20-0-20 1.0 
20.0.º0 2.0 
30-0-30 1.0 
0-10424 4- 

10-18 4-0 4 55 
0.12-15-º0- 

º4-30 º 0 4 45 
0.5-20-30- 

40-60 2'0 954 

B ulk tape sr 3'53 
15-8-3 ohm 12 watt 

matching 1'71 
Transistor driver 

4:1+1 527 
18 swo sheet 

aluminium 0-35 sq ft, 
sizes cut as for PC 
Board 

P.C. Board 
Single sided fibre- 

plese 1.27 sq ft 
Cut ln multiples of 6" 
1.e. 6 0- 6, 6 a 12, 12 x 12, 
12 a 18, etc. 
Circuit etchant 250mí e'SS 

1 lb ferric chloride 9 Se 
Etch resist pens 1 H 
B.mleerrsuctore 
P lod.* 
N4001 Sp 
214002 
N4003 

7 p 
p 

N4004 
N4006 1 

p 

N4007 13p 
0A70 Sp 
OA81 7}p 
0A90 Sp 

BAINflip BAI p 
14914 4p 
1214148 4p 
400mw Loners 

3v to 33v lep 

Volte Amps E p 
0.3 1.5 1.83 
02 3.0 2-M 
5'0 1.0 1.53 

0.5 1.83 
1-5 2'21 
3.0 352 
0.5 1.80 
0.5 1.14 
1.0 223 
2.0 314 
1.0 223 
2.0 313 
3.0 4-32 
10 2.21 
20 378 

432 
3.83 
4.32 
4.32 

Silicone bridge 
rectifiers 
2a 50v rms 
2a 100v rms 

Thyristors 
1a 100v ptv 
la 400e ply 
3a 400v ply 

Trlaes 
2e 400v pis 
N 400v Pis 
10e 400v pie 
Disc 
Linear I.C'. 
709P BP U.I.L. 
741P 
748P Bp D.I.L. 
555 timer 
74 series T.T.I. 
7400 
7401 
7402 
7404 
7408 
7409 
7410 
7413 
7420 
7425 
7427 
7430 
7432 
7440 
7441 
7447 
7450 
7453 
7460 
7470 
7472 
7473 
7475 
7486 
7490 
7492 
7496 
74121 
74122 
74145 
74154 
74176 
74177 
L129 5v regulator 
7 segment led 
numeral display. 
common anode 
le pin D.I.L.. 

D.1.L. cocker, 
8 pin 
14 pin 
10 pin 

Np 
47p 

25p 
37p 
Np 

>rp 
Sop 

1o7p 
lep 

29p 
315 
435 
71p 

lop 
16p 
1sp 
1sp 
22p 
22p 
1Sp 
43p 
Isp 
44p 
47p 
1Sp 
47p 
15p 
95p 

12Sp 
15p 
15p 
1Sp 
35p 
359 
47p 
Hp 
41p 
79p 
73p 

190p 
Sep 
Sop 

123p 
213p 
152 p 
152p 
145P 

11Sp 

17p 
lip 
10p 

free data sheets supplied 
on request with orders for 
L C.s, L129 or numeral 
display. 

Elsctrelytfcs. Tubular with axial leads except where 
stated. 

Mfd. Volts 
47 4 7 

330 
ea 

4 
63 

7 
7 

470 63 9 
1000 6 11 

t5 10 7 
47 10 7 

220 10 7 

330 10 
15 16 7 

33 16 7 

M 16 7 

220 18 
16 º 

330 16 12 
1000 16 20 

10 25 7 
22 25 7 

47 25 7 

100 25 7 

150 25 9 
200 25 11 

1250 25 24 
5000 25 35 

1000+1000 30 32 
2500 30 40 

6.8 40 7 
16 40 7 

100 40 9 
1000 SO 35 

1 63 7 

4.7 63 7 
10 63 7 
32 

800 
63 
ea 

7 
32 

'4700 63 140 

Pence 

single end p/c fitting 

single end p/c fitting 

single end can 
*Ingle end can 
single end can 
single end can 

single and can 

single end Can 
single end can 
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BENTLEY ACOUSTIC ECH21 2.84 
110i135 1.80 
201142 .60 

EY81 -50 
2183 10 
EY84 e2 

PCF2001-00 
PCF2011.06 
PCF801 .85 

QVO6/20 
8.50 

R19 .76 
1.00 

V11120A 
147 

VUI33 .80 
W107 15 

AD149 64 
AD161 .59 
AD162 .59 
AF114 18 

131211 a 
BYZ12 -33 
131213 33 
F8Y11A 89 

CORPORATION LT D. ECH81 '40 
E01188 .62 
EC1184 .50 

E186/7 40 
EY88 -00 
2191 -50 

PCF802 -50 
505806 .60 
PCH200 

TH233 
TP26201-00 
UABC80 .47 

W729 147 
X66 1.48 

AFII5 .20 
AF117 25 

FSY41A 89 
OAS -16 

7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX ECL80 .50 EZ40 -55 1-00 UAF42 .75 2759 5-85 AF121 -39 OA10 66 

All prices inclusive of V.A.T. at 25% T.faphona 6743 ECL82 .45 
ECL83 .82 

EZ41 .55 
E380 -36 

PC1.82 '45 
PCL93 .50 

1.111(741 .60 
UBC81 .60 

Transistors 
& Diodes 

AF124 .38 
AF125 ß2 

0A47 .18 
0A70 -20 

OB2 
0Z4 
1A9 
1450T 
1A7GT 
1B3GT 
111601 
IIA 
1N601 
1115 
184 
1114 
1U6 
21)21 
20E5 
2X2 
9A4 
3D6 
3Q4 
3Q501 
384 
394 
4CB6 
S(%f18 
5R401 
5U40 
594(I 
59301 
5Z3 
5240 
52401 
6/30L2 
8A80 
6AC7 
6A06 
6A16 
6416 

-45 
-55 
-65 
.M, 
.80 
.69 
-80 
85 
.76 
-50 
ß9 
.70 
.88 
'60 
-75 
.70 
-60 
-47 .856CG8A 
70 
-47 
82 
-75 
-75 
94 
.50 
-59 
-66 
.88 
-56 
-55 
-80 

1-46 
.60 
85 
-80 
-76 

6BA6 
6BC8 
6BE6 
613116 
8B16 
6BK7A 
eBQ7A 
6BR7 
613118 
6B87 
6BW6 
6BW7 
6826 
604 
6050 
606 
6C9 
601)80 

6CL6 
60L8A 
80517 
6CU5 
6CW4 
6D3 
613E7 
6DT6A 
6F.W6 
6E5 
6F1 
6F60 
68'13 
6514 
6F15 
6518 
6923 
6024 

.41 
'90 
-41 
.75 
-64 
.86 
-84 

1-20 
1-25 
1-64 
1.00 

.66 
-67 
-47 
-59 
47 

8-00 
1-60 .p 

.76 
'94 
-88 
-88 

117 
75 
'88 
.88 
-68 

1.17 
-80 
.80 
-90 
.88 
-78 
.64 
80 

1-00 

6K80 .58 
6L1 2.84 
6L600 -68 
6L7 '69 
6L18 -64 
6L19 8.00 
BLD20 -88 
6N7GT 10 
66)70 .60 
86)701 .80 
66)7(M) .64 
61170 .70 
68A7 .66 
680701 -50 
8807 .52 
68117 .65 
68J7 .64 
6011701 .58 68,47,0/..50 
6V6G -80 
69601 -68 
6X4 -47 
6X50T -50 
7B6 -88 
7B7 -82 
IH7 -88 
7117 2.00 
714 -80 
7Z4 -80 
8D7 70 
1002 -78 
1013E7 -88 
10F1 -88 
1059 .76 
10F18 -60 
10LD11 .82 
10P13 -88 

12J7GT .70 
12K5 117 
12K7GT .50 
12K8 .86 
12Q7GT .50 
128C7 .50 
12807 -56 
129117 .50 
12917 -60 
128Q7 76 
128117 76 
14117 .84 
1487 110 
19AQ5 66 
19G6 7-00 
20DI .80 
20F2 88 
20L1 1-29 
.25,../ 1.00 
2053 -94 
20P4 1-17 
2055 1.50 
25A60 .70 
25L8(1 .70 
25150 .60 
25Z40 .50 
2525 -75 
25260 .80 
28D7 2 00 
30A5 -76 
30015 -80 
30017 .85 
30018 -85 
3055 .75 
309I,1 1.10 
30FL2 1-10 
30FL121L06 

35A3 -78 
3505 -86 
351)5 .90 
361.601 .88 
35W4 .80 
3523 -88 
353401 .82 
357.561 -90 
42 1-00 
43 1-00 
50B5 1-00 
5005 -70 
50CD60 

1-46 
50EH5 .88 
501.80T1-00 
86A2 -76 
85A3 -75 
NAG 2,98 
9001 -88 
9000 2-81 
150B'2 1-00 
21580 69 
807 1-17 
5702 1-20 
5763 1.76 
6057 1-00 
8080 1-00 
6067 1.00 
7193 -62 
9002 -59 
9008 -60 
ACPEN 147 
ACl/PEN/ 

OD 1.00 
AC6PEN.60 
AC/TH1 

DF91 .80 
DF96 -65 
1)1140 -82 
131(92 115 
DK96 -00 
DL96 -64 
DM70 80 
DM71 178 
1)187/6 -41 
DY802 47 
E8OCC 2-57 
E8OF 2-80 
E88130 1.20 
E92CC -70 
E1805 117 
E182CC8.00 
21148 42 
EA60 -40 
EA76 1.40 
EABC80 .46 
EAC91 .66 
EAF42 . 
EAF801 '80 
E834 '86 
EB91 23 
EBC41 .88 
EBC81 -45 
EBF80 -40 
EBF83 -50 
EBF89 .40 
EBL21 234 
2086 .90 
EC88 .90 
ECOS .55 
20033 8-00 
E0035 2-00 
ECC40 1-20 

ECL84 70 
ECL86 .70 
ECL86 .47 
2922 1.00 22.40 .88 
2F41 22 2H42 .90 

EF73 1.76 
2580 .80 
EF83 1.46 
EF85 .40 
EF88 .50 
E989 .r 
EFY1 .50 

,60 
EF97 .y4 
E998 96 
E9183 .401.17 
EF184 .40 
RFß04 1?6 
E1190 '44 
EL:{2 60 
EL34 1.60 
RLM1S 3,00 
EL37 8.00 
EL41 .80 
EL81 .70 
E1.83 -70 
EL84 -36 
EL86 -60 EL360 1-80 
EL506 1-20 
E9(80 -83 
EMS! -08 
EM83 '64 
EM84 .47 

EZSI .35 
01501 .82 
11232 .59 
GZ33 1 46 
GZ34 -80 
GZ37 1-20 
HABCBO 

'80 
111.23I)1) 

'80 
HL41DD 

1-00 
11L42DD 

1-00 

118309 1.78 
HVR2 1.00 
HVR2A 

1(141 147 
KT66 2.93 
KT81 2.30 
KTW611-78 
KTW621-76 
KTW63147 
MHLD6 

1-00 
061 .80 
PABC89 .45 
PC86 .70 
PC88 10 
P085 '70 
PC97 42 
PC900 -80 
PCC84 -40 
PCC85 -50 
P0088 -85 P0089 .50 
900189 

PCL84 -50 
PCL86 .55 
PC7.905 .70 
PEN45 1-00 
PEN45DD 

1-00 
5E846 .80 
PEN463DD 

2-00 
PENDD 

4020 1.00 
PFL200 -82 
PL33 60 
P1.36 -70 
PL81 -58 
PL81A .80 
01,82 -43 
PI,83 .50 
91,84 .50 
Plw'04/500 

OSE 
PL505 1-65 
PL508 1-10 
51.509 1-65 
5133/2 .50 
PY81 .40 
P18:t .40 
P983 -45 
PY88 -47 
PY500A 

1-11 
P8/800 -45 
99801 -45 
PZ30 .50 
QQ903/10 

240 
QS75/'20 

1-00 

UBF90 .47 
UBF89 .47 
UBL21 2-34 
11092 .80 
UCC84 .90 
110085 -53 
UCF80 -90 
UCH21 2-34 
001142 -88 
1101181 -47 
1.10L82 .45 
UCL83 .64 
UF41 .82 
UF42 .88 
1IF80 .41 
1.1585 -52 
UF89 .47 
UL41 .75 
U1A4 .49 
L7M90 .60 
UY41 50 
U985 .50 
1J10 147 
U12/14 1-17 
U19 4.00 
U25 .70 
1726 .65 
U33 1-75 
U35 1-75 
1181 -80 
U191 .50 
0251 -94 
17301 -85 
1.1403 .90 
11404 .75 
(7801. .80 
04020 .75I 

1P23 .65 

1N4744 48 
28404 ß6 
28966 -68 
2141756 .64 
2N2147110 
2N2297 -29 
2N2969 18 
283053 -42 
2N3121 8-22 

N3703 .25 
283709 -26 
AA119 -20 
AA120 .20 
AA229 -20 
AAZ13 28 
AC107 ß0 
AC113 .33 
AC126 16 
40127 -22 
40128 -26 
AC%lï2 '26 
ACI54 .33 
ACI 56 .26 
AC157 .38 
AC165 -33 
40166 .83 
40108 .49 
40176 -71 
AC177 -38 
ACY17 .ga 
ACY19 26 
ACY19 .26 
4111..0 -28 
ACY21 -25 
ACY22 80 
A0Y28 -88 
41)140 -47 

AF126 ß8 
AF180 .62 
AF186 .71 
BA115 18 
HAUG .28 
BA129 .16 
BA130 48 
BA153 .20 
BC107 46 
20108 -16 
BC109 46 
BC113 -88 
BC116 .20 
BC118 .38 
BC118 ß9 
BCYIO $9 
BCY12 .64 
20Y33 -26 
BCY34 '29 
BCY38 -29 
BCY39 -88 
IIF15ß -23 
BF159 -33 
BF163 .26 
B5173 -49 
130180 .89 
BF181 .52 
BF185 -52 
BFI94 .20 
BFY50 -29 
BFY51 ß5 
BFY52 -26 
01108 ß8 
BY114 23 
131126 -20 
01127 28 
10YZ10 -33 

0A73 '20 
0A79 42 
0A81 18 
0A85 42 
0A90 48 
0A91 .12 
OA95 .12 
0A200 42 
0A202 48 
0C44 48 
0C45 14 
0C46 .80 
0070 .18 
0071 -14 
0072 44 
0074 l9 
0075 14 
0076 20 
0077 '85 
0078 -20 
0078D .EO 
0081 -14 
0081D -14 
0082 44 
0082D -14 
0003 -26 
0084 .81 
00123 -29 
00169 ß9 
00172 -46 
00200 -59 
00201 -59 
0C-02 -55 
00203 .89 
00204 -39 
00205 e5 
00206 1-17 

MATCHED TRANSISTOR SETS:- 
I 

OAKS -47 6F25 117 10114 2.84 30FL13 .64 1.00 ECC,81 .40 E9185 1-20 -60 
VP41 '88 

6AK6 90 68828 -78 1246 -75 309114 -82 AL60 1-17 E008'2 .89 EM87 1-10 l'CF80 -47 Q895/10 L515 (A0113. ACI54. AC157. A4120) -689 
911105 -59 

6AM8A .70 6932 -70 12AC6 -90 30L15 -82 ATP4 .50 ECC83 .89 EMM803 PC982 -80 1.00 per pack, 1-OC8ID A 2-0081, 66p. 
VU11I .80 

6AN8 .82 6060 00 12AD6 .90 30L17 .76 All -50 ECC84 .40 2-50 PC1,84 10 Q8150/l5 1-0044 a 2-0045, .65p. 1-OC82D k 
V17120 117 

6AQ6 .58 843118A -88 12AE6 .90 3054MR AZ31 .60 E0085 .47 87451 -50 PC086 .50 1.90 
i 2-0(182 -629. Set of 3-0083 .849. 

6AR6 -80 6015 .76 12AT6 -47 1-05 AZ41 .60 ECC86 1-00 
ALSO REQUIRED FOR CASH. LOOSE OR BORED, BUT MUST BE NEW. OFFERS 

6A87 
6AT6 

1-17 
.ós 

80U7 
6HeG1 

.gg 

.29 
12AU6 
12496 

-53 
-59 

30P12 -80 
30319/ 

ßL63 884 
CL33 1-86 

ECCBB 
ECC189 

55 
.80 

VALVES MADE BYRETURN. PLEASE NOTE: NO EXPORT ORDERS ACCEPTED BELOW 6600 
6AU6 -40 6J601 .118 12BA8 -53 30P4 -98 CY10 1-00 F.008071,41 All goods are unused and eubject to the standard 90 day guarantee. Cash or cheque with order only. 
BAVE -53 6J6 .gb 12BE6 .69 SOPLO 1-00 CY31 -70 B0F80 .60 Despatch charges: -Ordere below 810 iu value, add 25p for post and packing. Orders over 810 poet 
6AW8A -90 6J7G .86 12BH7 -69 3091.13 180 DAF91 40 ECF82 .50 and packing free of charge. Same day despatch. Any parcel moored against damage in transit for 
6A94 .88 6J118A 55 12BY7 -86 30PL14 1.29 I)4996 .60 ECF86 -88 only 5p per parcel extra. Terms of buuineas free on request. Many others in «bock too numerous 
eB80 -85 6170 .85 12E1 8-51 30PL15 -90 DC90 .70 ECF8042.88 to mention. Plea«e enclose S.A.E. for reply to any correspondence. 

TRANSFORMERS 
MAINS SAFETY ISOLATING Primary 240V. Sec. 120V or 240V. 

Please state which type you require. 
All types are screened and Centre tapped to earth. 

V.A. 
(watts) 

OPEN 
TYPE 

£ 

P. 6 P. 

p 

CASED 
TYPE 

£ 

SOCKETS 
5 amp 15 amp 

CARR- 
IAGE 

PLUGS 
FOR 

CASED 
TYPE 

complete 
set 

50 
100 
200 
250 
350 
500 
750 

1000 
1500 
2000 
3000 

3.70 
4.15 
7.00 
8-35 

10-20 
11-75 
1750 
25-77 
29-25 
3450 
53-00 

62 
70 
80 

1.10 
1-18 
1.34 

O.A. 
O.A. 
O.A. 
O.A. 
O.A. 

2125 
28-00 
36-27 
40-75 
4800 
68-50 

1 

1 

2 
3 
1 

3 

- - - - 
1 

1 

O.A. 
O.A. 
O.A. 
O.A. ' 
O.A. 
O.A. 

1 -20 
1.20 
2.40 
3-60 
2.70 
5.10 

CASED TYPES These are of extremely high quality to British Standard 
Specification, with resettable fused primary winding, and 
are fitted with covered outlet sockets. Housed in steel cases 
with carrying handles and aft of 3 core cable. 

12V or 24V 
Primary 240V 
Please state which voltage 

AMPS 
12V 24V £ p 

.5 ' 25 1.14 26 
1 . 

1 95 45 
95 45 

2 1 

4 2 2.45 52 
6 3 3 50 52 
8 4 3-90 65 

10 5 135 85 
12 6 4-70 78 
16 8 6.15 80 
20 10 8.85 1.00 

MINIATURE TRANSFORMERS 
Primary voltage 240V 

Sec. volts mA PRICE P A P 
3-0-3 200 1.35 15 
0..6 x 2 1A 160 45 
0-90 2 330 1.35 26 

0-9x2 500 1.53 45 
0-9x2 IA 2.50 52 
0-15 x 2 200 1.30 25 
0-20 x 2 300 160 45 
0-20 x 2 IA 3.00 52 
0-15-27x2 IA 3.47 65 

SPECIAL OFFER, from export order £4.00 p A 2 872 
Primary 0-110-120V x 2 Sec 0-32V x 2 2 amp + V A T 

We manufacture power Transformers to customers own special requirements, 
please send details of any Transformer you may require custom built. 

PLEASE ADD 8% V.A.T. TO TOTAL PRICE 

S. G. Wright's Ltd., Bishop House Works, Rylands St., 
BURNLEY, Lancs. BB10 1RG Tel. 26934 

J. BIRKETT 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone: 20767 

MINIATURE I000uf 40v.w. size Ii" x }" (d 3 for 3Sp. 
600 MHz R.F. TRANSISTORS TYPE BF 224. 6 for S7p. 
200 ASSORTED TUBULAR CERAMICS (a- 57p. 
100 ASSORTED SILVER MICA CAPACITORS for 57p 
I WATT AUDIO I.C. TYPE TAA 611 with circuits (/ 70p 
50 ASSORTED POTENTIOMETERS for CI. 
18 VOLT 1 AMP MAINS TRANSFORMERS 240 Volt Prim. (a 85p. 
MULLARD BC 149 TRANSISTORS 6 for S7p. 
6 VHF TUNING VARACTOR DIODES Untested with data for 
35p. 
FERRANTI ZTX 108 TRANSISTORS. 8 for 57p 
12 SUBMINIATURE PRE-SET POTENTIOMETERS 3 x 300ohm 

3 x 2.5K, 3 x 5K, 3 x 47K for 35p. 
SO AC 128 TRANSISTORS Untested iü; S7p. 
COMPRESSION TRIMMERS IOpf, 30pf, 50pf, I000pf All at 6p ea. 
25 ASSORTED TRANSISTOR I.F. TRANSFORMERS For 44p. 
5 ASSORTED UNMARKED GOOD TRIACS :ài 80p. 
50 TRANSISTOR ELECTROLYTICS ASSORTED (a/ S7p. 
25 METAL TO 18 TRANSISTORS like BC107-8-9 Untested for S7p. 
60 ASSORTED WIRE WOUND RESISTORS 1 to 10 Watts @ 57p. 
I.C.'s similar to TAA 570 Untested with data. 5 for S7p. 
50 PLASTIC SILICON NPN TRANSISTORS 85% Good @ 57p. 
50 PLASTIC SILICON PNP TRANSISTORS 85% Good @ S7p. 
365pf 3 GANG TUNING CAPACITORS size 2} x It x @ 66p. 
400 PIV I amp or 2 amp with Heatsink TRIACS 3 for 57p. 
500yd REEL 14 Strand 0048 CABLE (c1) E3 including P & P. 
6 SILICON NPN PHOTO TRANSISTORS (it, 

R.F. PNP TRANSISTORS TYPE AF 125 6 For 40p. 
200 ASSORTED POLYSTYRENE CAPACITORS @ S7p. 
200 ASSORTED DISC CERAMICS @ S7p. 
4 DUAL GATE MOS FET's like 40673. for El -10. 
PHOTO DARLINGTON TRANSISTORS with data (4) 45p. 
SO ASSORTED RADIO AND TV KNOBS (rù 75p. 
TAPE RECORDER MECHANICAL COUNTERS @ 20p each. 
TUNING CONDENSERS WITH S.M. DRIVE 250+250pf, 

300+200pf, 500+500+17+ 17pf, All at 38p each. 
All items VAT Paid. Orders under El -50 please add 15p post. 
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ENTER kilapjAK GREATá TIECHRISTMAS 
o p COMPETITION! WIN A 22" 

COLOUR T.V. 
FREE! 
Y 2nd Prize: Au tc ommlete H i-Fi 

Legionaire Amplifier, Record DecpaisndgEMa 
Speaker Kits. 

3rd Prize: BTelelackvision,W and hite mains/battery 

4th Prize : A 
lec 

on c 
Calculator. 

PI us : 49 runner-up 
prizes of 

Electronic Slide Rules. 

HOW TO ENTER 
You are allowed one line for every £1.00 spent with Bi -Pak. 
Facing you will find illustrated, 20 electronic symbols. Just 
choose the correct descriptions for these from the 30 alter- 
natives shown and enter the numbers of the descriptions in 
the entry coupon alongside the letter indicating the symbol - 
should you need more columns you will find a coupon In 
every electronic publication. Then write a slogan of not more 
than 10 words but including the name BI-PAK. 

RULES 
There is no entry fee but one line is allowed for every £1 '00 
spent with BI-PAK (SEE OUR ADVERTISEMENT ON PAGE 
734). Every entry must be made on a proper entry coupon and 
must bear the entrant's full name and address. 
All accepted entries will be examined and the Adjudicating 
Committee will award the FIRST PRIZE of a COLOUR TELE- 
VISION to the competitor they consider to show the correct 
answers and who submits the best slogan. The remaining 
prizes will be awarded for the neat best entries in order of 
merit. 
Closing date February 29th. Entries arriving after the closing 
date will be disqualified, as will any received incomplete, 
illegible, mutilated or altered or not complying with the 
instructions and rules exactly. No responsibility can be 
taken for entries lost or delayed in the post or otherwise. 
Proof of posting will not be accepted as proof of receipt. All 
decisions of the adjudicating Committee will be final and 
legally binding, No correspondence will be entered into. 
Winners will be notified and the result published in the 
earliest possibie issues of this magazine. 
The competition is open to all except employees (and their 
families) of Bi -Pak Semiconductors. We regret that this 
competition is restricted to U.K. residents only. Entrants 
musi agree to abide by the rules of the competition. 
All entries become the property of Bi -Pak Semiconductors 
and any slogan submitted may be used at the discretion of 
he company. 

1. Unijunction Transistor 16. Neon 
2. Electrolytic Capacitor 17. Zener Diode 
3. Thermistor 18. Tetrode Valve 
4. Hexode Valve 19. PNP Transistor 
5. DIAC 20. Resistor (Variable) 
6. Light Dependent Resistors 21. Selenium Cell 
7. Gas Filled Discharge Tube 22. Aerial (Transmitine) 
8. Field Effect Transistors 23. Preset Resistor 
9. NPN Transistor 24. Electro Magnet 

10. Capacitor 25. Plug and Socket 
11. L.F. Choke 26. Fuse 
12. Microphone 27. Silicon Controlled Rectifier 
13. Thermo -couple 28. Rectifier 
14. Aerial (General) 29. Spark Gap 
15. Earth 30. Coaxial Plug & Socket 

» -.} ' ÌTTt @ 
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ABCDEFGH 
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OP 
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RST 

r 

SLOGAN 

Name 

Address PW 

Send to: BI-PAK, P.O. BOX 6, WARE, HERTS. 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB/M for 1 watt electrical input. Input Impedance: 
8 ohms. Operating temperature range: -20°F to 1175°F. Size 
(WxDxL): 1.7/16" z 113/4" a 1411/16". Weight: 19 ounces. 

£8.50 each Stereo pair £16.50 
INCLUSIVE OF VAT AND POSTAGE 

web europa 

N.S.E. KITS 
329 WHITEHORSE ROAD, 
CROYDON, SURREY, CRO 2HS 

3 CHANNELS -3000 watts 
* HIGH SENSITIVITY * STABILISED SUPPLY * EASY TO FOLLOW 

INSTRUCTIONS 
* READY -DRILLED FIBRE -GLASS 

BOARD * TOP QUALITY COMPONENTS * SCINTILLATING PERFORMANCE * ADVANCED SILICON 
CIRCUITRY * ISOLATED INPUT -ACCEPTS 
ALL AMPLIFIERS 

£1250 inc. VAT, Post & Packing 

FOUR CHANNEL MIXER 
* FOUR HIGH IMPEDANCE 

INPUTS * WIDE RANGE TONE CONTROLS * FIBRE -GLASS DRILLED BOARD * LOW -NOISE CIRCUITRY * SUIT DISCOTHEQUES, GROUPS, 
Etc 

* EASY TO FOLLOW 
INSTRUCTIONS * CARBON FILM RESISTORS * ELECTRONIC MIXING -NO 
INTERACTION 

£1250 inc. VAT. Post & Packing 

C.O.D. or C.W.O. We accept ACCESS AND BARCLAY 
CARD -Just Telephone (01) 684 0098 with your number. P.O. Box 9, Ruthin Clwyd 
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RETURN OF POST MAIL ORDER SERVICE 

NEW BRS HI-FI CHANGER 
STEREO AND MONO 
Plays 12", 10" or 7" records 
Auto or Manual. A high 
quality unit backed by BURJ 
reliability with 12 months', 
guarantee. AC 200/250v. 
Hue 181 it lliin. 
Above motor board !Gin. 
Below motor board 21U. 
With STEREO/MONO CARTRIDGE £ 10.95P°.t 74. 

PORTABLE PLAYER CABINET 
Modern design. Site 16" a 16" a 7" regime £4.95 covered. Large front grille. Hinged Lid. Chrome 
fittings. Motor board cot for Garrard deck. Post 43p. 
Few only, in red and black. 

HEAVY METAL PLINTH 
C. Garr dr. 

1 x 14f x 

out for most 

IE5 95 B.S.R. or Garrard deck.. 

Silver or Black Post 76p 

BSR JUNIOR 
SINGLE PLAYER 

1( 

Heavy duty 4 -speed motor with 1 

(separate pick-up arm fitted AI\_ 
LP/78 turnover mono £4.95 compatible cartridge. Post 46p 

n 

R.C.S.ie DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto stop, atereo/compat. cartridge. Base- 
piate. Sloe 11in x 8;in. Turntable. Site Tin diameter. A/C 
mains. 220/250V motor has separate winding 14 volt to 
power 

n 
ee a 

95 Post 8 peedo pla all elseerecords. 
Two for £18 46p 

COMPLETE STEREO SYSTEM 
Two lull aire loudspeakers 181 x 10 x 3f in. Player 
unit clips to loudspeakers making it extremely compact. 
Overall sire only 135 o 10 o Siin. 3 watts per 

channel, plays 
all record. 83 
rpm 46 rpm. 
Separate vol- 
ume & tone 
controls 240v 
AC mains 

AttractiveBargain Price 
fß5 Teak finish 

Weight 131b.. Bbp carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
15 AMP TIME SWITCH 
0-60 MINUTES 
Single pole two-way Surface mounting 
with fixing screws. Will replace existing 
well switch to give light for return home, 
garage. automatic anti -burglar lights etc. 
Turn o0 or oft at toll or intermediate getting.. 
Fully insulated. Makers last 11.1 price /450. Brand new and 
fully guaranteed. OUR PRICE E2.50 Poet 859. 

Variable knob 

CASSETTE RECORDER MOTOR ONLY. 6 Volt. 
Will replace many types. Ideal for models. 1125. 

BLANK ALUMINIUM CHASSIS. 18 ..w.g. Lila sides 
d x 4in 55D; 8 x bin 88p; 10 x 71n 75p; 12 x Sin £1: 
14 x gin 61 20; 16 x Sin 21-º5;12 x Sin 66p; 16 x San 11.40 

ALUMINIUM PANELS 18 s.w.g. 6 x 41n 15p; 8 x Sin 250; 
14 x Sin 269; 10 x lin 80y; 12 x 61n 80p; 12 x Sin 409; 
16 x Sin 45p; 14 x gin 50p; 12 x 12in 55p;16 x 10in 75p. 

ALUMINIUM BOXES. 18 S W G with id. 8 x 8 Bin. = 758. 
4 x 4 x 4in. 90p. 8 x 4 x 41n 11.30. 9 x 4 x 4m. 
= 11.80. 12 x 4 x 4in. = 11.50. 

liinoh DIAMETER WAVECHANGE SWITCHES 45p. EA. 
8 p. 2 -way. or 2 p. 6 -way, or 8 p. 4 -way,. 
1 p.1 2 -way. or 4 p. 2 -way, or 4 P. 8 -way. 

TOGGLE SWITCHES, sp. 20p; dp. 26p; dp. dt. 30p. 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.D., Guitar, etc. Can be Owed with 
Battery 0-12v. or H.T. line 200-300V. D.C. operation. Size 
15" x It" x f". Response 25 c.p.i. to 25 Hala, 26 db gain. 
For U. with valve or traaeistor equipment. E I .45 Post 
Full instructions supplied. Details B.A.E. 30P 

NEW TUBULAR ELECTROLYTICS CAN TYPES 
260/26V 14p 16i-16+10/276,459 
600126V 20P 60+60/300V eve 

82+82/460V 76D 
100+50+ 60/860986 
82+3º+32/860 76p 
900MFD/8609 95p 
4700/63V 95y 

2/350V 20P 
4/050V 208 
8/360V flap 
10/550V 808 
82/500F 60p 
25/25V lop 

100+100/276v 66D 
160+200/875v 708 
!+8/460V 509 
e+16/460V 80p 
16+16/460V 50p 

100/25V 109 
I 

38+38/860V 50p 

LOW VOLTAGE ELECTROLYTICS. 
22, 26, 60, 68, 160, 470, 600, 680, 1600. 2200, 8800, mid 
all 6 volt 10p. ea. 
22, 25, 88, 100, 160, 800, 220, 880. 470, 680, 1000, 1600, 
2800, mid all 10 volt 10y ea. 
220, 830, 1000, 4700, mid all 4v. 10p ea. 
1, 2, 4, 6, 8, 10, 25, 80, 60, 100, 200mF 16V 10y. 

500mF 12V 15D ; 28V 209 ; 50V 30p. 
1000mF 12V 208 ; 26V 85p ; 60V 47p ; 100V 70p. 
2000mF 6V rep ; 25V 42p ; 80V 678 ; 4700/68V ß3p. 
2600mF SOY 62p ; 3000mF 23V 479 ; 50V Up. 
6000mF 6V 26p ; 129 42p 26V 76e ; 36V 85p ; 60V Bbp. 
6009-0001 to 0 06 48; 0 1 10p; 0.25 12p; 0.47 25P. 
CERAMIC 1pF to 0.O1mF, 5D. Silver Mica 2 to 50000, 5p. 
PAPER 850V-0.1 7p; 0.6 18D; lmF or 2mF 150V 130. 
MICRO SWITCH single pole changeover 20p 
MICRO SWITCH sub min 269. 
TWIN GANG. "0-0" 2080F+176pF, 6110. 
Slow motion drfve 86591" + 885pF with 25pF +25pF. 50D; 
6000 standard twin gang 73y. 120 PF twin gang 50P. 

ELAC s x Sin. HI-FI SPEAKER. TYPE 59RM. THIS 
FAMOUS AND WIDELY USED UNIT NOW 

£3 45 AVAILABLE AT BARGAIN PRICE 
10 WATT, 8 OHM. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 230V AC/DC Amber, 80p 
RESISTORS. i w., i w., 1 w., 28%, 2p; 8 w. 80. 1011 to 10M. 
HIGH STABILITY. i w. 2% 10 ohms to 6 meg., 10p. 
Ditto 6%, Preferred value. 10 ohms to 10 uses., 4p. 
WIRE -WOUND RESISTORS. 6 watt, 10 watt, 16 watt, 
10 ohms to 100K, 129 each; 2w 0.6 ohm to 8.2 ohms 15p. 
TAPE OSCILLATOR COIL. Valve type, Obp. 
FERRITE ROD 8" x }- 20D; 6 >. 1' 20D; 8 > 1" 10p. 

MAINS TRANSFORMERS A L POST 
250-0-250V SOMA. 8 8.2A 8295. 
250-0-260 80 m A. 6 8 v. 8 5 a. 6.8 v. 1 a. or 6 v. ß a. 64.60 
850-0-860 80 mA. 6 8 v 8 5 a, 6.8 v. la. or 6 v. S a. 15 80 
800-0-800 v. I40 mA., a-3 v. 4 a. C.T.; 6.3 v. 2 a. 17-00 
MINIATURE 200 r. 20 mA., 4.1 v. 1 a. 21 o 24 x Lin. 95P 
MIDGET 220 y. 46 mA., ea v. 2 a. 21 x 21 x ßto... 21.20 
HEATER TRANS. 6.8 v. 3 amps. 1145 i amp. 95p 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 8, 4, 6, 6, 8, 9. 10, 12. 16, 18, 24 and 30 v. 44.80 
1 amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 3e, 40, 48, 60 64.80 
2 amp., e, 8,10,12.16,18. 20, 24, 80, 86, 40. U, 6017.00 
3 amp., 4, 8, 10, 12,18,18, 20, 24, 80, 86, 40, 48, 60 68-70 
6 amp., 6, 8,10,12, 16, 18, 20, 24, 30. 86, 40, 40, 0011125 
b, 8, 10,18 v. i A 12. 6-0-6 v. 500 mA 90p. 9 v. 1 amp 21. 
12 v. 800 mA 21. 12 v. 600 mA 11. 12 v. 750 mA u. 
40 v. 2 amp. tapped 10 v. or 30 v. 1850. 209 3 amp. £2. 
40V 8 a. 1250. 22V -0-22V 4A D.C. *3.45 
AUTO TRANSFORMERS. 115v to 280v or 280v to 115v. 
150w. 15; 2501,118; 400w. /7; 500w. 18. 
CHARGER TRANSFORMERS. Input 200/860,. 
for 6 or 12v., 14 amp. 8276; 4 amp. 1480. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
S or 12v. outputs. 11 amp. 40p; 2 amp. 66p; 4 amp. 85y. 

MAINS ISOLATING TRANSFORMER 
Primary 0-110-240y. Secondary 0-240v. 3 amps. 720 
watts. Insulated terminals. Varnish Impregnated. Polly 
enclosed In steel case with firing feet. 
Famous make. (Value 619 ) OUR PRICE £ 1 3.50 Carr. 
Suitable tor outside use. 96p 

R.C.S. 3 WAY CROSSOVER 
Complete with 12 it. twin lead filled with din speaker plug. 
Ready assembled with leads for speakers, bass, mid and 
tweeter. Crossover frequencies -950 cps and £2.20 3,000 cues For systems up to 25 watts. 

VOLUME CONTROLS 80 Ohm Coax 5p rd. 

6 K. ohms to 2 Meg. LOG or BRITISH AERIALITE 
LIN. L/S 20p. D.P. Bbp. AERAXIAL-AIR SPACED 
STEREO L/S 669. D.P. 760. 140 yd. £2; 80 yd. 13. 
Edge 6K. 8.P. Transistor 26p FRINGE LOW LOSS I 

Op 
per 

Ideal 826 and colour. ,d 

Wirewound controls liin. diem. 3 watt». 10 ohms to 100K 
British made with long spindles tin. dia 86p ea. 

DUAL CONCENTRIC POT 500k LOG r 600k LIN D.P. 
'witch. Inner spindle Si in; outer spindle 21in. 76p. 

E.M.1. I3¡ x 8 in. 
SPEAKER SALE ! 
With tweeter. 
And crossover. 10 £5.25 
watt. State 8 or 8 or 
16 ohm. As illutrated. Poet 469 

With flared tweeter cone and ceramic 
magnet. 10 wtt.8 ohm. L£3.45 Ban res. 46.80 cps. 
Flua 10,000 Saune. 
16 watts model £5. Post 45p 

Bookshelf Cabinet E6.95 
Fluted wood front 16 x 10 x 710. Teak Veneer Post dip 

GOODMANS 64in. HI-FI SPEAKER 
8 ohm, 10 watt. Large ceramic magnet 
Special Robber cone surround. 

cps. Ideal P.A. Column.. 
>E4e60 Frequency response 30-16,000 L 

HI -Fi Enclosure Systems, etc. 
Suitable Tweeter 8230. 

B.S.R. SINGLE 
PLAYER DECK 
3 speeds, cueing device, counter- 
balanced arm. Ideal disco deck. 
Stereo cartridge Stied. 

£ 17'50 poet 70p. 

GOODMANS 
8 in. WOOFER 
8 ohm 15 watt. Deep cone. 
Heavy ceramic magnet. Bau 
resonance 85 ops. Frequency 
response 80-8,000 cps. 

Ideal bau unit for £5.75 Hi -Pi interns 
LOUDSPEAKERS P.M. 8 OHMS. 7 x 41a. 6125; Olio, a1.611; 
8 x Sin. 6100; Sin. 6176; 10 x Sin. 6190; 101n. 8808. 
SPECIAL OFFER LOUDSPEAKERS! All Brand New. 
8 ohm. 211.; Ulu; Silo; Sin. 8 ohm, 211n; 81 in; Sin o SIO; 
Sin. 16 ohm, 81ío; Sin; 6x4in; 6inx Bin; 7 x41n; 8x61.. 
26 ohm, 2iin; Sin; lin; ti x 31o: Sin. 86 ohm; Sin; Si.. 
80 ohm, 21in; 251n. 120 ohm. Sia. £ 1.25 EACH 

LOUDSPEAKER VOLUME CONTROL 16 ohm 10 watt 
with lin long threaded bush for wood panel mounting 76p. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. Sii. 
diameter 4W £2 50, 101n. diameter 6W 12.05; Post Up 
12in. diameter, 6W, 13 50; 8 or 8 or 16 ohm models. 
SPEAKER COVERING MATERIALS. Samples Luge S.AJ 
Horn Tweeters 2-16Kc/s. 10W 8 ohm or 16 ohm 12 00. 
De Lute Horn Tweeters 2-18 11c/s, 16W, 8 ohm 44.00, 
TWO-WAY 8,000 c.p.s. CROSS OVERS 8, 8 or 15 ohm /1.60 
8 -WAY CROSSOVER 850 cps and 8000 cps (26 watt) *2.80 

GOODMANS CONE TWEETER 
18,000 cps. 25 watt.. 8 ohm. Price £3.60. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.6v d.c. operation over 260 hrs. oonin0ous on 8P2 battery. 
folly adjustable awing and speed. Ideal displays teaehing 
electro magnetism or for metronome; strobe eto. 95p, Post Sop 

WEYRAD TYPE COILS 
P60/1AC--SOD. RAS. Bbp. Twin Gang 0120. 
P60/2CC-40p. OPTI 66p. Printed Circuit 86p. 
P80/8CC-40p. LFDT4. 66p. 

COAXIAL PLUG 10y. PANEL SOCKETS 10p. LINE lSp 
OUTLET BOXES, SURFACE MOUNTING ß6p. 
BALANCED TWIN RIBBON FEEDER 800 ohms. 7p p. 
JACK SOCKET Std. open -circuit 16p, closed circuit *!p; 
Chrome Lead Socket 46p. Phono Plugs lOp. Phono Socket 8 
JACK PLUGS Std. Chrome 20p; 3 5m Chrome 16p. DIE 
SOCKETS Chassis 6 -pin 10p; 6 -pin 10p. DIN BOOKERS 
Lead 8 -pin 18p; 6 -pin lop. DIN PLUGS 3 -pin 18D; 6-p1n 26P. 
VALVE HOLDERS Sy; CERAMIC 10p; CANS Sp. 

R.C.S. 100 WATT VALVE 
AMPLIFIER CHASSIS 

Professional model. Four inputs. Treble, Bau, Muter 
Volume Controls. Ideal disco p P.A. or groups. Guitars, organs £85 plus :l 50 Carr. Suitable carrying case £10 

CASH PRICES INCLUDE VAT MINIMUM POST AND PACKING 30u. CALLERS WELCOME 

RADIO COMPONENT 
Illustrated Radio Books & Component Lists 10p. Written guarantee. 
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R.C.S. IO WATT 
AMPLIFIER KIT 

This kit is suitable for record players, tape play back, 
guitan, electronic instruments or small P.A. systems. 
Two versions are available. A mono kit or a stereo kit. 
The mono kit uses 18 semiconductors. The stereo kit uses 
22 semiconductors with printed trout panel and volume, 
bau and treble controls. Spec. 10 watts output into 
8 ohm, 7 watts into 15 ohms. Response 20 CPS to 30 K/CS. 
input 100 V. high imp. Size Olin. x Sinn. r tin. 

Mono kit ßj12.50 Stereo kit £20 45p` 

ELAC 8in. or IO x 6in. 
HI-FI SPEAKER 
Dual cone plasticized roll sur- 
round. Large ceramic magnet. 
50-18,000 cps. Base resonance 
65 cps. 8 ohm impedance. 
Sin. 10 watts £4.35 

TEAK VENEER HI-FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A". 20 x 13 x 12ín. 
For 121n. die. 
101n. speaker. £ 12.50 75p 

MODEL "B". 18 x 10 x 710. 
Tor 18 x Poet 
Sin. speaker. 

of £6,95 45p 

LOUDSPEAKER CABINET 
WADDING 18ín. wide, Lop lt. 

BAKER RECOMMENDED 12 inch Enclosure 4 cubic It. 
BI -F1 CABINET 221 50. Carr. 22 each. Few only. 
Size 80 x 20 r 121n. Teak Finished Fluted Front. 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Modernize your cabinets with the Grooved look. Size. - 
18I" x 10}"-75p. 104" x 71"-46p. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and round effect' 
to recording,. Will mix 
Microphone, record., tape 
and tuner with separate 
eontrols into single output. 

volt battery £5.20 operated. 
STEREO VERSION OF ABOVE ZB 85. 

R.C.S. STEREO FM TUNER 
BRITISH MADE 

This completely cased mains powered Hi-Fi 
Tuner with brushed aluminium facia is British 
made using the latest circuitry. Bargain 

£30 
Post 46p. 

BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £3.95 bau controls. 18 volt battery operated. 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying application. in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
Age 10} x 81 x r}í0. Operating voltage 200/250V. a.e. 
900 watts approx. Printed circuit element enclosed in 
asbestos Oiled with connecting wires. Completely flexible 
providing sate Black heat. Slidell -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and erperimentere. Suitable 
for Heating Pad», Food Warmers, Convector Heater., etc. 
Must be clamped between two sheets of metal or ubeetos, 
etc., to make efficient clothe. dryen, towel rang -ideal for 
string cupboard.. Ideal for anti -frost device for the garage 
-preventing trozen radiator. or acting as oil sump heater. 
Use in the greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be oued in aerie. for lower heat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR tl -5o) 

ALL POST PAID -Discounts for quantity. 

POST MAIL ORDER SERVICE 
BAKER HI-FI SPEAKERS 
HIGH QUALITY - BRITISH MADE BAKER MAJOR 12" f l 1.50 

- _ Post 5Op 
30-14,600 tile. 12in. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having Sur density of 
14,000 gauss and a total Bur 
of 146,000 Maxwells. Bau 
resonance 40 cl, Rated 25 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

Module kit, 30-17,000 cri 
with tweeter, crossover, baffle 
and instructions. £ 14.50 

Please date 3 or 8 or 15 ohms. Post 80p 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to stand up to 
long period, of electronic power. 
A. used by leading groupa and discos 
Useful response 30-13,000 cps. 
Buz Resonance 55 cps. 
GROUP "25" £8,95 
121n. 80 watt 
8. 8 or 15 ohms. 

Post 40p 

GROUP "35" 
12in. 40 watt 
8, 8 or 15 ohm.. 

Pod 40p 

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

Post Sop 

GROUP 50112ín, £14.50 80 watt 8 or 16 ohm, 

Pout 80p 
Group 4- PA Cabinets in stock 
Send Mr Leaflet. 

BAKER 50 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose tren,i,torized. 
Ideal for Group., Disco and P.A. 
4 inputs speech and music. 2 way 

£49 mixing. Output 8/16 ohm. a.c. Mainz. 
Separate treble and bau control,. 
Guaranteed. 
Deluxe 100 watt model as illustrated 885. 
also available in Heavy Wooden case 276. 

Carr. 
2100 

NEW DISCO 100 WATT f59 
ALL PURPOSE AMPLIFIER CHASSIS 
2 inputs. 4 outputs separate volume treble 
and bau controls. Ideal disco amplifier chassis 

Carr. 81. 

R.C.S. SOUND TO LIGHT KIT 
1000 watts per channel. 
Full iutuctioas supplied. Hit price £12'50 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER.. 
Suitable tor cauettee, and all ghee of 
tape reels. A.C. main» 200/250V. 
Leaflet S.A.E. £4.35 Post 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered fin thick wood cabinet. She 
18}1n < 184In x Olin. Weight 28Ibe. This 
cabinet features wide mesh Silver Grill 
covering separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The fully 
sealed bass compartment i, out out for 
8}Inch Woofer. 2860 Carr. 86p. 
Rosewcod Tendon !0 50 Cart. 85p. 
Barre could be cut to take larger speaker. 

SPECIAL OFFERS 
100 Ohm 20 watt Rheostat NM diam. Ceramic Former. 
Screw Terminals tin. diem. spindle. O6p. Post 25p. 
AC mains relay 8 pole change over 75p. 

E.M.I. GRAM MOTOR £ 1.25 120v. or 240v. A.C. 2,400 rpm. 2 -Pole 
70mA. Slue 21 x 21 x 81 in. Post 30p. 

E.M.I. TAPE MOTOR 
4 pole. 240 v. 185 mA. Size 34 i 21 x 21in. £2.00 1200 rpm. Spindle A in diameter. 
120v cordon N. Post Sop 

REGENT 
I2in. 20 watts 
An inexpensive unit tor the 
beginner in high Oddity and 
tor general purposes. May be 
need to improve any Radio, 
Amplifier, HI -Fi or Television 
receiver. 
Base Resonance 45cDs 
Flax Density 12,000gaus 
Useful niponse 46-13,000cps 
3 or 8 or 15 ohm model.. 

£ 10.50 Post 

DE -LUXE Mk II 
I2in 15 watts 
Especially designed to provide 
tall range reproduction at an 
economical cost. Suitable lot 
nee with any high fidelity 
system. Ballt -in concentric 
tweeter cone. 
Bus Resonance BOop. 
Flu Density 14,000guu 
Useful response 28-18,000epe 
8 or 16 ohms models. 

£ 13.50 Post 
409 

SUPERB 
12ín. 25 watts 
A high quality loudspeaker, 
its remarkable low cone 
rewaauce ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting In full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bug Resonance 26cp. 
Flux Density 18,600gau,. 
Useful response 20-17,000cpo 
8 or 15 ohms models. 

£ 17.00 Post 
800 

AUDITORIUM 
12in. 35 watts 
A lull range reproducer for 
high power, Electric Guitar,, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi -Pi and Disco- 
theques. 
Bau Resonance Neu 
Flux Density 15,000ganu 
Useful response S6-16,000cpe 
8 or 15 ohms model.. 

£ 15.50 Post 
80p 

AUDITORIUM 
15ín. 45 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Publie 
Addreu, Discotheques, Elec- 
tronic instrument, and the 
home HI-FI. 
Bug Resonance 35ope 
Flux Density 16,000gauas 
Ueetul response 20-14,000ep. 
8 or 15 ohm, models. 

£ 19.50 re 
Hi -FI Enclosure Manual containing plans, designs, cross- 
over data and cubic tables. 60p. Poet Sp. 

CUSTOMERS FREE CAR PARK OPEN 9.6. WEDNESDAY 9-1. SATURDAY 9-5. Closed for lunch 1.15-2.30 

SPECIALISTS 337 WHITEHORSE ROAD . CROYDON 

(Exports Remit cash and extra postage.) Buses SO, 68, 159. Rail Selhurst Telephone 01-684-1665 
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GIRO NO. 331 7056.Access and Barclay card 
accepted. C.W.O. only. P.&P. 25p 

Discount: £15-10%, (except net items) 
Export Order enquiries welcome (min. £5) 

Official Orders accepted from 
Educational & Government Departments 
ALL PRICES INCLUDE VAT AT 8% 

E.& O. E. 

PLEASE ADD AN EXTRA 15% VAT EXCEPT ON TEST METERS, AND VEROBOARD 
please total 8% & 25% items separately ALL STOCK SUBJECT TO AVAILABILITY 

SPECIAL RESISTOR KITS 
10E12 4W KIT: 10 of each EI2 value, 22 ohms -I M, a total of 570 (CARBON FILM 5%), £4 60 net 
25E12 4W KIT: 25 of each Ell value, 22 ohms -I M, a total of 1425 (CARBON FILM 5%), [10.99 net 
10E12 4W KIT: 10 of each EI2 value, 22 ohms -IM, a total of 570 (CARBON FILM 5%), [4.60 net 
25E12 4W KIT: 25 of each E12 value. 22 ohms -1M, a total of 1425 (CARBON FILM 5%), [10.99 net 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 001µF, 0015µF, 00224/F, 34p. 0033µF, 0047µF, 4p. 
0.06811F, 0 1µF, 44p.0. 15µF, Sp. 0.22µF, 6p. 0.33µF, 8p. 0.47µF, 10p. 0.68µF, 13p 

I µF, 17p. 15µF, 26p. 22µF, 28p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0001µF, 00015µF, 00022µF, 00033µF, 00047µF, 00068µF, 0.01µF. 
001511F, 002241F, 0033µF, 4p. 0.047µF, 0068µF, 0.1µF, 5p. 0.15µF, 8p 
022µF, 10p. 0334,F, I5p. 047µF. 18p. 
160V: 0.01µF, 015µF, 0.022µF 0047µF, 0068µF, 4p. 0.1µF, Sp. 0'15µF, 6p. 
0 22µF. 7p. 0.33µF, 8p. 0.47µF, IOp.0 68µF, 14e. 1µF, 17p. 

MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39, 47, 56 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 

560, 680, 820, 1K, I K5, 2K2, 3K3, 4K7, 6K8, (µF) 0 0I, 0.015, 0 022, 0.033, 0'047, 
24p. each. 0. 1, 30V, 5p. 
POLYSTYRENE CAPACITORS 160V 5% 
(pF) 10, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300 
4700, 6800, 10,000, 44p. 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5%. 
W. Type Range I-99 100-499 500-999 1000+ Size mm 

I 0 90 0-85 0.80 
I 0.90 0.85 0.80 
2 1.7 1.4 1.2 
2 1.6 1.3 II 
3 1.98 1.81 1.65 
4.5 3.52 3.08 2.75 

(Price in pence each). 

VALUES AVAILABLE -E12 Series only.(Net prices above 100.) 

} CF 22-1M 
} CF 22-2M2 

MF 10-2M7 
MF I0 -2M2 

I MF 10-10M 
2 MF 10-10M 

2 4x7.5 
3 9x10.5 
3x7 
4 2x10 8 
66x13 
8x175 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 7p each I K, 2K2, 
4K7, IOK, etc. up to I M C2 

SUB -MIN 0.05W Vertical, 100 (2 to 220K 12 7p each. 
ggggI1 
IiillYìWlifi 

B. H. COMPONENT FACTORS LTD. (P.W.) LEIGHTON ELECTRON CS CENTRE, 
59 NORTH ST., LEIGHTON BUZZARD, BEDS. 
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253) 

Miniature Mullard Electrolytics 
I 0µF 63V 
I 5µF 63V 

22µF 63V 
33µF 63V 
4.OµF 40V 
47µF 63V 
68µF 63V 
10µF 25V 
IOµF 63V 
15µF 16V 
15µF 63V 
16µF 40V 
22µF 25V 
22µF 63V 
32µF 10V 
33µF 16V 
33µF 40V 
47µF 10V 
47µF 25V 
47µF 63V 
68µF 16V 
bBµF 63V 
100µF 10V 

7p 100µF 25V 7p 
7p 100µF 63V 17p 
7p 150µF 16V 7p 
7p I50µF 63V 17p 
7p 220µF 6.4V 7p 
7p 220µF 10V 7p 
7p 220µF 16V Bp 
7p 220µF 63V 25p 
7p 330µF 16V 14p 
7p 330µF 63V 28p 
7p 470µF 6.4 8p 
7p 470µF 40V 25p 
7p 680µF 16V 17p 
7p 680µF 40V 28p 
7p 1000µF 16V 25p 
7p 1000µF 25V 28p 
7p 1500µF6 -4V 17p 
7p 1500µF 16V 28p 
7p 2200µF 10V 28p 
8p 3300µF6 -4V 2.8p 
7p 

14p 
7p 

VEROBOARD 0 1 0.15 
24 x 5" 45p 45p 
24 x 34" 4Ip 30p 
3} x 5" 51p 53e 
34 x 31" 4Sp 45p 
24 x I" I le 10p 
24 x 5" (Plain) - 22p 
24 x 34" (Plain) - 20p 
5 x 31" (Plain) - 37p 
Insertion tool 87p 87p 
Track Cutter 68p 68p 
Pins, Pkt. 50 25p 25p 

TRANSISTORS 
AC127 21p BC212L 13p 
AC128 22p BC2I3L 13p 
BC107 lip BC2I4L I8p 
BC 108 Ilp OC44 19p 
BC109 13p OC71 13p 
BC148 13p OC81 17p 
BC149 I3p OC170 29p 
BC182L I3p 2N2926 13p 
BCIB3L 13p 2N3702 14p 
BCI84L 14p T1543 45p 

POTENTIOMETERS 
Carbon Track 5K R to 2M R, log or lin (and 1K lin). Single, 17íp Dual Gang 48p. Log single with 
switch 28p, Slider Pots. 5K -500k, 60mm Log or Lin 4Sp. Dual 55p. Knob 10p. 

DIODES PLUGS 
N4001 64p DIN 2 Pin 12p 
N40027fp 3 Pin 13p 
N4003 9p 5 Pin 180° 16p 
N4004 90p Std. Jack 20p 
N4005 12p 2.5mm jack 13p 
N4006 14p Phono 7p 
N914 7p SOCKETS 
N916 7p DIN 2 Pin IOp 

BAI00 IOp 3 Pin 10p 
OAS 42p 5 Pin 180° 12p 
OA47 9p Std. Jack IBp 
0A81 Ile 2.5mm Jack 13p 
OA200 8p Phono 7p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF/V): 1/25, 2(25, 4/25, 47/10, 5/25, 8/25, 10/10, 10/50, 16/25, 
22/63,25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, 8p. 
100/50, 200/25, 10p. 250/50, 18p. 500/10. 8p. 500/25, 17p. 
500/50, 25e. 1000/10, 17p. 1000/25, 25p. 1000/50, 40p. 2000/10, 
20p. 1000/100, £1.10. 2000/25, 35p. 20001100, £1.20. 2500/25, 
38p. 2500/50, 68p. 5000(25, 69p. 5000/50, LI .20. 

HI-VOLT: 4/350, 20p. 81350, 23p. 100/100 27p. 16/350, 35p. 
1001100, 27p. 1001250. 40p. 
METALLISED PAPER CAPACITORS 
250V: 005µF, 0.1µF, 6p. 025, 6e. 0.5µF, 74p. 1µF, 9p. 500V: 
0025. 005, 6p. 0 1, 6p. 025, 7}p. 0.5, 9p. I000V: 0.01, 
lip. 0.022, 13p. 0.047, 0.1, 19p 0'22, 28p. 0.47, 36p. 

LEIGHTON ELECTRONICS CENTRE 
Our new Electronics Centre is now open in Leighton Buzzard and all callers are 
welcome. As well as our normal stock of over 3000 product lines, we have a lar ge 
range of su relus equipment, Bargains, Calculators, etc. OPEN 6 DAYS 9 to 5 (shut 
12.30 to 1.30). 

MULTIMETER U4323 
22 Ranges plus AF/IF Oscilla- 
tor 20,00012/Volt. 
Vdc-0'5-I000V in 7 ranges 
Vac -2.5-1000V in 6 ranges 
Idc-0.05-500mA in 5 ranges 
Resistance-50-IM (2 in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 465 
KHz (A, M.) at approx. I Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE L8.64 net p & p 75p. U4323 

MULT METER U4341 
27 Ranges plus Transistor Tester. 
16,700(2/Volt. Overload protected. 
Vdc-0.3-900V in 8 ranges. 
Vac -I .5-750V in 6 ranges. 
Ide-0.06-600mA in 5 ranges. 
lac-0.3-300mA in 4 ranges. 
Resistance -2K(2 -2M(2 in 4 ranges. 
Accuracy-dc-24%.ac-4%of F.S.D 
hfe-10-350 in 2 ranges. 
Size -I 15 x 215 x 90mm. 
Complete with steel carrying 
case, test leads, and battery. 
PRICE £11.88 netp&p75p. 

nu 

URI 

2 

U434I 

MULTIMETER U4324 
34 Ranges. High sensitivity. 
20,0000/Volt. Overload protected. 
Vdc-0'6-1200V in 9 ranges. 
Vac -3-900V in 8 ranges. 
Idc-0'06-3A in 6 ranges. 
lac -O3 -3A in 5 ranges. 
Resistance -250-5M0 in 5 ranges. 
Accuracy -dc and R-21.% of F.S.D. 

ac and db -4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case, 
test leads, spare diode, and battery. 
PRICE [10.64 net p & p 75p. 

U4324 

MULTIMETER U43I3 
33 ranges. Knife edge with mirror scale. 
20,000(1/Volt. High accuracy. mVdc-75mV. 
Vdc-I .5-600V in 9 ranges. 
Vac -I 5-600V in 9 ranges. 
Idc-60-120 microamps in 2 
Ide-0.6-1500mA in 6 ranges. 
lac-0.6-1500mA in 6 ranges. 
Resistance -I K(2-IM2 in 4 range 
db scale -10 to + 12db. 
Accuracy -dc -14%, ac -24% 
Size -115 x 215 x 90mm. 
Complete with steel carrying case, 
test leads, and battery. 
PRICE [14.90 net p & p 75p. U4313 

HAVE YOU 
GOT YOURS 

CATALOGUE NO. 4A 
NEW CONVENIENT 
SIZE. AND FULLY 
ILLUSTRATED. 

CONTAINS MANY 
HARD TO GET 
ITEMS 

600 PICTURES 

YOUR 
COMPLETE 
LECTRONIC 
STO 
MAIL 

ORDE 
AND 

SHOP 

Is 

POST FREE 

PAYS FOR ITSELF 
WITH DISCOUNT 

VOUCHERS 
WORTH 

20p 

* DISCOUNTS 

* ALL NEW STOCK 

* SATISFACTION 
GUARANTEE 

* DEPENDABLE 
SERVICE 

Please send S.A.E. 
for Supplement No. I 

Newest, neatest 
system ever de- 
viºed for storing 
small parts and 
components : re- 
sistors, capacitors, 
diodes, transis- 
tors, etc. Rigid 
plastic units,in- 
terlock together 
in vertical and 
horizontal com- 
binations. Trans- 
parent plastic 
drawers have label 
slots. ID have 
space dividers. Build up any 
size cabinet for wall, bench or table op. 
SINGLE UNITS (5-x24^x24') [2.00 Dozen 
DOUBLE UNITS [3.50 Dozen. TREBLE (3D) £3 SO for 8 S 818 DOUBLE TREBLE [4.90 for 8. 
EXTRA LARGE SIZE (6D1) [4.50 for 8. ALL 
Carriage 50p. Orders over £10 please add 10% carr. 
QUANTITY DISCOUNTS! 5% in £I for orders over £20 
74% for orders over £60. Quotations for large quantities. 
PLEASE ADD 13^ VAT TO TOTAL REMITTANCE. 

FIL.1ULLILJL4 LONDON N..W22 01-04 4844 
CRICKLEWOOD BROADWAY 

SUPPLIES 

-N -T -E -R- L- O -C -K- I -N -G 
PLASTIC STORAGE DRAWERS 

de I¡¡ii¡ 
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PROFESSIONAL AUDIO MODULES 
We Invite the serious constructor of quality PA, disco and 
mixer systems to consider the merits of our modular audio 
circuits which feature 

VERSATILITY QUALITY ECONOMY 

MS12X POWER MODULE: A double amplifier conservatively 
rated at 50 + 50W stereo, or 100W mono (bridge connected). 
Price £12.50 (+ 8% VAT). 
MODULO MIX. A serles of pre -amp modules which may be 
combined to meet most mixer requirements. 

For full details, send sae to: 

PETER STYLES ELECTRONICS 
48 Thorncliffe Road, Oxford 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER A superb solid state audio ampli. 

Ser. Brand new components 
throughout. 6 silicon tran- 

sistors plus 2 power output 
transistor. in posh -pull. 

Full wave rectification. 
Output approx. 13 
watt* r.m.s. Into 8 
ohms. Frequency re. 
spouse 1211z 30KHz f 
3db. Fully Integrated 

pre -amplifier stage with 
separate Volume. Bar boost 

and Treble cut controle. Suitable 
for 8-16 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knob., escutcheon panel, input and output 
plugs. Overall size 3" high x 8" wide x 75" deep. AC 
200/250V. PRICE 61600. P. A P. 85p. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavy duty 
fully Isola - 
ed mains 

transform - 
er with full 
wave recti- fication' 
giving ade - 
q u a t e 

smoothing with negligible bum. 
Valve line up:- 2 ECL88 Triode Pentode.. 1 x EZ80 u rectifier. Two dual potentiometers are provided for 
bar and treble control, giving b.. and treble boost and 
cut. A dual volume control le used. Balance of the left and 
right hard channel. can be adjusted by mean, of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for toll peak 
output of 4 watt, per channel (8 watts mono), into 8 ohm 
speaker.. Full negative feedback in a carefully calculated 
circuit, allow. high volume level. to be need with negligible 
distortion. Supplied complete with knobs, chicle. size 
11"w x 4"d. Overall height including valves ó". Ready 
built A tested to a high standard. 11860. P.AP. 95p. 

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
Input. Four switched fully smoothed D.C. outputs giving 
Bv. and 75v. and 9v. and 12v. at 1 amp on load. 
Fitted Insulated output terminal, and pilot lamp indicator. 
Hammer finish metal case overall size 8" x 85" x 25". 

Ready 
built 

and PRICE £6.35 P. 8,13.85p. ete 

VYNAIR & REXH4E SPEAKERS & CABINET FABRICS 
app. 54 In. wide. Our price 8180 yd. length. P. & P. 35p 
per yd. (min. 1 yd.). B.A.E. for samples. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully lmlated main, transformer. rectifier and ECL82 triode 
pentode valve aa audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 8.5 watts. 
Volume and tone controls. Chaped, size only lin, wide 
x ß1n, deep x Sin. high overall. AC main. 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. £5 00 

P. A P. 85p BARGAIN PRICE L7 
BRAND NEW MULTI -RATIO RAINS TRANSFOR- 
MERS. Giving 19 alternatives. Primary: 0-210-240v. 
Secondary combination. 0-5-10-16-20-25-80-35-40-00v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size Sin. long x 351u. wide x Sin, deep. 
Price 18.75 P. e P. 751, 
MAINS TRANSPORMER. For power supplies. 
Pd. 200/240v. Sec. 9-0-9 .t 500 mA. 1186. P. A P. 35p. 
Prl. 200/240v. Bec. 12-0-12 at 1 amp. 8150. P. A P. 56p. 
Prl. 200/240v. Sec. 10-0-10 at 2 amp. 0820. P. A P. 70p. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or trauslstor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 1511z -2óK Hz. Gain 28dB. Solid encap- 
ulation else 1f" x 15" z !" Brand new complete 

with instructions. Price 51.60. P. t P. 15p. 

STEREO -DECODER 
SIZE 2" x 3" x 5" ready built. Pre - 
aligned and tested. Ben,. 20-580 mV 
for 9.16V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full detail. and 
instruction, (inclusive of hint. and 
tips) supplied. sass phi SOP. P. A P. 
Stereo beacon light if required 45p 
extra. 

QUALITY RECORD -PLAYER AMPLIFIER ME. II 
A top quality reoord player amplifier employing heavy 
duty double wound main. transformer, ECC83, EL84, 
and rectifier. Separate Ber, Treble and Volume control.. 
Complete with output transformer matched for 8 ohm 
speaker. size 71n. wide o Bin, deep x Bin. high. Ready built and tested. PRICE 10.50, P. A P. 90p. 
ALSO AVAILABLE mounted on board with output 
traneformer and speaker. PRICE 17-76, P. A P. El. 

HARYERSONIC MAINS OPERATED SOLID 
STATE STEREO FM TUNER 

Enioy fabulous stereo radio at this 
fabulous low introductory price! 

Designed and styled to match oar 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 
incorporates the very latest circuitry techniques with high - 
grain, low noise IF stages. Automatic frequency control to 
"lock -on" station and prevent drift. IC stereo decoder 
for maximum stereo separation. L.E.D. for stereo beacon 
Indicator. Nominal output of tuner 100mV. Approximate 
size 125" wide x 8" deep by 2f' high. Supplied ready 
Milli, fully tooted and fully guaranteed (not available In 
tit form). 
Pula 68760 Post and Packing 11 20. 

LATEST A001 GP811150 mono compatible cartridge with 
tin stylus for LP/EP/78. Universal mounting bracket. 
11.76 P. t P. 18p. 

CERAMIC STEREO CARTRIDGE. Univereal Mounting 
bracket, and turnover stylus. 70m\' per channel output. 
ONLY 68-08 + 18p P. and P. 

SONOTONE STATIC COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 62.62 P. A P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. 8818, P. A P. 18p. 

LATEST CRYSTAL T/O TEREO / COMPATIBLE 
CARTRIDGE for EP/LP/Ster.ol78. 1198 P. A P. 18p. 
LATEST TIO MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/70 mono or stereo record. on mono 
equipment. Only 81.76, P. A P. 18p. 

SPECIAL OFFERS 
Mullord LPI159 R.F.-I.F. Double Toned Amplifier 
Module for nominal 470 KHz. Size approx. 25" x lj" x 
5" 7.6 Volt + earth. Brand new pre -aligned. Full epect- 
ficatiom and connection details supplied. 12-50. P. A P. 12p 

Pye VHF/FM Tuner Head 
covering 88-108 M/Hz. 10.7 
MM. I.F. output 7-8 Volt + 
earth. Supplied pre -aligned. 
with roll circuit diagram and 
connection details. 
Beautifully made with pre- 
cision -geared FM and 323 
Pf + 323Pf A.M. Tannic 
((auge only 1850 + P. A P. 
35p. 

PRECISION MADE 
Push Button Switch bank. 8 Button. giving 16 S/P C/O 
Interlocked switches plus 1 Cancel Button Plus 3 d/p c/o. 
Overall eine 5^ x 25" x 1". Supplied complete with 
chrome finished awiteh button 11-50 ea + l0p P. A P. 

N1 -FI LOUDSPEAKER SYSTEM MK II 
Beautifully made. simulated teak finish enclosure 
with atttactive slatted front. Sire 182" high x 10f" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" base unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm Or 16 Ohm impedance (state which). 
OUR PRICE £11.25 each arr.0100, 
Cabinet Available Separately MI25. Carr. 1120. 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter 010-00, Carr. 4180. 

LOUDSPEAKER BARGAINS 
Bin. 3 ohm 5145, P. A P. 3ßp.7 x 41n. 3 ohm Il BO, P. A P. 
48p. 10 x Bln. 3 or 16 ohm OS 60, P. A P. 75p. E.M.I. 

x Sin. 3 ohm with high flux magnet 66.04, P. A P. 50p. 
E.M.I. 135 x Sin. with high Buz ceramic magnet with 
parasitic tweeter 3, 8 or 16 ohm 14-18, P. A P. 85p 
E.M.I. 13 x Bin. 8, 8 or 15 ohm with Inbuilt tweeter 
and crossover network 5660, P. A P. 95p. 
E.M.I. tweeter. Approx. 35". Available 3 or 8 or 16 ohms, 
02.00 + 25p, P. A P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 11f" x 141i" x 1 /r" deep. Weight 19oz. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Reepome 4011.-20kHz. Can be mounted on ceilings, 
walk, doors, under tables, etc., and used with or without 
bailie. Send S.A.E. for full detail.. Only 8708 each. 
P. A P. 70p. 

Open 9.30-5.30 Monday to 
Friday. 9.30-5 Saturday 
Closed Wednesday. 
All prices and specifications csrrsot 
at time of prer and 'abject t0 
alteration without notice. 

Now also available 8". 10 watts, r.m.e. 20 watt peak 
40 Hz -20,000 Hz. Overall depth 1". Ideal for 211-1,1 or 
for use in care 86.18 + 40p p. & p. 

HARVERSONIC SUPERSOUND 
10 -i- IO STEREO AMPLIFIER KIT 

A really first-class Hi-Fi Stereo Amplifier Kit. tees 14 
transistors Including 1671con Trausl.tors in the first live 
stage. on each channel resulting in even lower notes, 
level with Improved sensitivity. Integrated pre -amp with 
Base, Treble and two Volume Controle. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to silt magnetic cartridge --Instructions included. 
Output stage for any speakers from 8 to 15 ohm.. Compact 
design, W parts supplied Including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked, smart brushed 
anodised aluminium front panel with Matching knobs, 
wire, solder, net., bolts -no extras to buy. Simple step 
by step Instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.c. per channel into 5 ohms. Fre- 
quency response f3dB 12.90,000 Hz Sensitivity: 
better than 80mV Into 1E11 Full power bandwidth: 
*earl 12.15,000 Hz. Bar boost approx. to *12dB. 
Treble cut approx. to -18dB. Negative feedback 18dB 
over main amp. Power requirement. 35v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 21"h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p pine large B.A.E. 

AMPLIFIER KIT 116.00 P. A P. 55p 
(Magnetic Input components Hap extra) 
POWER PACK KIT .. .. 0686 P. a P. 85p 
CABINET .. .. .. 8686 P. t P. 75p 

(P. d P. only 61 es if all unite purchased at same time). 
Full after Wes service 

Also available ready built and tested 13850. P. & P. 11. 

Note: The above amplifier is noiable for feeding two rune 
source. Into input. (e.g. mike, radio, twin record decks, eie. 
and will `ken provide m/zing and fading feelllil» for med- 
ium powered NhFi Discotheque use, rte. 

8 -VALVE AUDIO 
AMPLIFIER HA84 ME II 
Designed for HI -F1 reproduc- 
tion of record.. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
°haul., else 75"w. x 4"d. x 
4f h. Incorporates ECCBB, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output teen. - 
former matched for 3 ohm 

speaker. Separate volume control and now with Improved 
wide range tune control. giving base and treble lift and 
cut. Negative feedback line. Output 45 watts. Front 
panel can be detached and leads extended for remote 
mounting of control.. Complete with knob., value, etc., 
wired and tested for only 17-76. P. & P. 85p. 

HOL "POUR" AMPLIFIER KIT. Similar In appearance 
to HA84 above but employs entirely different and 
advanced circuitry. Complete set of part., etc 0650 
P. A P. 85p. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A .tyllahly fiaiahed 
monaural amplifier 
with an output of 
14 watt. from 2 
EL84s in push-pull. 
Super reproduction 
of both muslo and 
speech, with negli- 
gible hum. Separate 
input. for mike and 
gram allow record. 
and announcement. 
to follow each other. 
Fully ehrouded section wound output transformer to 
match 8-16 fi speaker and 2Independent volume control., 
and separate bue and treble controls are provided 
giving good lift and cut. Valve line-up 2 EL84., ECC83, 
EF88 and EZ80 rectiSer. Simple instruction booklet 
25p + SAE (Free with parte' All pat. min rparatsiy. 
ONLY 11800 P. A P. 1123. Also available ready built 
and tested ól0.60 P. A P. 8120. 

SPECIAL OFFER Limited number of the latest BSA 
C141RI Auto/Manual changer de -luxe. Iightweight 
tubular arm, cue-ing lever bias compensator 114-00 + 
1140 p. & p. 

Prices include VAT at Current Rate 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.I9 Tel.: 01-540 3985 

4 few minutes from Scoli, WimbleJon Tute 
Sl.tion. 

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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WHY 7 
SUCH OUTSTANDING PERFORMANCE 

YOU'VE SEEN WHAT LISTENERS AND LICENSED AMATEURS 

ARE SAYING ABOUT THE PARTRIDGE WORLD RECORD VFA 

HOW IS IT POSSIBLE WITH A 230CM (7' 6") MIDGET AERIAL ? 

Freedom from loss making harmonics ensure substantial transference of energy of incoming or outgoing signal only on selected 

frequency-i.e. 
AN EXTREMELY LOW LOSS FACTOR 

Low angle radiation carries your signal-or "reaches out", on reception, over great distances-i.e. 

THE PARTRIDGE (patented) VFA IS THE DX AERIAL! 

SYSTEM 'A' for Communications Receivers £3296 SYSTEM 'J' for transceivers!TX5 £41.03 

AND NOW-ANOTHER PARTRIDGE FIRST! 
SYSTEM 'RC', the completely versatile ANTENNA SYSTEM giving FIRST RATE PERFORMANCE from the best to 

near impossible locations. 8#p stamp for full details. 

(Each SYSTEM consists of the elegant gold stove enamelled 7' 6" VFA and a matching finish JOYMATCH A.T.U., 

despatched direct by parcel post-our risk). (All prices delivered-our risk). Prices subject to alteration without notice. 

COMMUNICATIONS HEADPHONES 8 OHMS £4.92; R.F. Field Strength meter (Jap) £2.13 9R59DS-DE, replacement valves 

incl. OA2 £6.23; A.G.T.U. Art. earth 72p plus radials 75p each. 

COMPLETE RADIO STATION FOR 
ANY LOCATION. Comprising: Trio QR666 
Gen. Cov. RX, Headphones VFA., System 
'A', all connecting cables, del. (our risk) PARTRIDGE SUPER PACKAGE 

Send stamp for details and expert advice. 

BOX 5 

PP72,9nfirF 
6iß7/70cTR/R ¿ iir El)6111171.0 

Phone 0843 62535 

or 62839 
(after office hours) 

G3CED G3VFA 

£18518 

ar, 

Buy it with Access 

SOUTHERN VALVE COMPANY 
P.O. Box 144, BARNET, Herts. 

Telephone: 01-440 8641. Mail order only. Most leading makes. 

ALL NEW á BOXED VALVES (subject to availability) 

AZ31 72p EZ40/1 59p 
DY86/7 40p EZ80 88p 
DY802 48p EZ81 839 
EB9I 21D GY501 8180 
ECC81 89p GZ30 491) 

ECC82 879 PC86 70p 
ECC83 87p PC88 70D 

ECC85 44p PC97 - 44p 
ECC88 529 PC900 649 
ECH42 80p PCC84 44p 
ECH81 40p PC085 489 
ECH83 90p P0088 89p 
ECH84 67p PC089 56p 
ECL80 67p P0U189 68p 
ECL82 61p PCF80 449 
ECL83 76p PCF82 55D 

ECL86 489 PCF86 64p 
EF80 33p PCE2OO 989 
EF85 41p PCF801 55D 

EF86 57p PCF802 57p 
EF89 86p PCF805 0135 
EF183 41p PCF806 809 
EF184 41p PCF808 0126 
EH90 82p PCH200 88p 
E1,34 90p PCL82 41p 
EL41 64p PC1.83 659 
EL84 88D PC1.84 62p 
EL90/1 489 PCL85 849 
EM84 499 PCL805 70P 
EY51 52p PCL86 66p 
EY86/7 40p PU1.200 £1.30 

PD500 02.87 
PFL200 819 
P1.16 879 
PL81 56p 
PL8IA BOP 

PL82 42p 
PL83 61D 
PL84 61D 
PL500 88D 
PL504 839 
PL508 0140 
PL509 £1.76 
PL519 £8.10 
FL802 11800 
PY33 57p 
PY81/3 419 
PY88 46p 
PY800 469 
P1Q301 469 
PY500 0110 PY500A 
UBF89 44p 
UCC85 61p 
UCH42 80p 
UCH81 48p 
UCL82 489 
UCL83 649 
UF41 759 
UF89 489 
UL41 80D 

UL84 489 
ÚY85 879 
U25 809 
U26 78p 
U191 80p 
6/301.2 80p 
6BW7 709 
6E23 809 
6F28 759 
0V6 529 
10F1 76p 
20L1 92p 
20P4 98p 
3001 49p 
30015 889 
30017 889 
30018 0186 
309'5 889 
30FL1 0108 
30FL2 0108 
301.1 449 
30L15 889 
301.17 0110 
30P12 86D 
30P19 £1.00 
30PL1 MAO 
30PL13 87p 
30PL14 01.80 
30PL15 £1.80 
30P4MR 999 

We offer return of post service. 
Many other types available. 

Items in stock at time of going to press but subject to possible 
market fluctuations if unavoidable. 

Post free over £10 

Enquiries s.a.e. DISCOUNT PRICES, CWO only. 

One valve post 7p, each extra valve 6p (maximum 50p) LISTS 
s.a.e. please. 

ELECTRO ALUE 
The good components service 
In relatively few years, Electrovalue has risen to a position 
of pre-eminence as mail-order (and industrial) suppliers of 
semi -conductors, components, accessories, etc. There are 
wide ranges and large stocks to choose from as well as 

many worthwhile advantages to enjoy when you order 
from Electrovalue. 

CATALOGUE 8 NOW READY 
Enlarged to 144 pages. New items. Opto -electronics, Diagram 
of components, applications, I.C. circuits, etc. Better than 
even No. 7. Post tree 40p, including voucher for 40p for use on 
order over £5 list value. 

DISCOUNTS 
On all C.W.O. mail orders, except for some items marked NETT. 
50 on orders list value 100 on orders list value 

£5 or more / £15 or more 

FREE POST & PACKING 
On all C.W.O. mall orders in U.K. over £2 list value. If under, 
add 10p handling charge. 

PRICE STABILIZATION POLICY 
Prices are held and then reviewed over minimum periods of 
3 months-With effect from Feb 1st '975. 

QUALITY GUARANTEE 
On everything in our Catalogue-No manufacturers rejects 
seconds or sub-standards merchandise. 

ELECTRO ALUE LTD 
All communications to Section 111. 28, ST. JUDES ROAD, ENGLEFIELD 
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex 
284475. Shop hours 9-5.30 daily, 9-1 pm Sets. 
NORTHERN BRANCH: 600, Burnage Lane, Burnage, Manchester 
M19 1NA. Telephone (061) 432 4945. Shop hours Daily 9-5.30 pm; 9-1pm Sato. 
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Crescent Quality components 
BARGAIN CAPACITOR 2,000MFD at 50v. DC wkg. 
Sire - 2" x 15" diameter. Tag ended. All new and 
unused. Our price 35p. + 25%. 

BARGAIN PROJECT BOX 
A plastic box with moulded 
extrusion rails for PC or 
Chassis panels with metal 
front plate fitted with four 
screws (all supplied). 
An Ideal box to give a small 
project a professional finish. 
SIZE (internal) 81mm x 
51mm x 28mm. 
OUR PRICE 40p. +8% 

-1777,\, 

JB11D STEREO 
JUNCTION BOX 

The moat popular 
etereo junction box. 
Facility for two pairs 
of headphones and 
two speakers. 3 posi- 
tion switch selects 
headphones, loud - 

speakers or both. 
A bargain at £2.50 

+25% 

LIGHT EMITTING DIODES +0% 
RED GREEN YELLOW AMBER 

0 2 Inch 17p 270 29p 27p 

016 inch 24p 29p 30p 29p 

0125 inch 15p 25p 30p 25p 
For orders of 10 and more LEDs 10% discount. (Al 
LEDs supplied with ree plastic mounting cl p). 

LOW COST SEVEN SEGMENT DISPLAYS SINCH +8 
CR72R Red Corn. Anode Left Dec. £135 

CR520 Green Com. Anode. Left Dee. £1.35 

CR82Y Yellow Corn. Anode Left Dec. £1 35 

CR74R Red Com. Cathode Right Dec. £1.35 

CR540 Green Corn. Cathode Right Dec. £1.35 

CR84Y Yellow Com. Cathode Right Dee. £1.35 

For full information on low cost displays please send 15p 

Clock Chip +8% 
CT7001 MOB/LSI Digital Clock/Calendar Chip Plus 
full Circuit. and Information leaflet 6595 
Circuits and Information Sheet 260 
Lit 704 Led Display for above 8140 

Or 4 for 84.20 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
9 Pole 4 Way 
4 Pole 3 Way 
87p each +8% 
POTENTIOMETERS 
Al types 1" and leu diameter 
Singles Dual 

OR Log or 5K 
10K Lin Less 10K 
35K Switch 25K 
80K 17p each 50K 

100K 100K 
250K Double 250K 
500K Pole 500K 

1M Switch 1M 
2M 87D each 2M 

Less 
Switch 
589 each 

+25% 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly packe. 
Our Price 85p + P/P + VAT @8% per lb.__ 

MAINS TRANSFORMERS 
Open Type Double Wound Continuously Rated, two 
hole fixing clamp with colour coded flying leads, varnish 
impregnated. Approx. size: 11" x 15" x 15" high 
Fixing centre.: 2s/,,". 
TR1 20-0-20v 100 m/a 
TES 12-0-12 v 100 m/a All 
TRI 9-0-9 a 100 rn/a 240 Volt 
TR4 6-0-0 a 100 rn/a Primary 
TRI 3-0-9 v 100 m/a 
Our Price 8123 each +8% 

AB7 
ABO 
ABC 
AB/0 
ABL1 
ABIl2 
AB ,3 
ABA 
AB45 
AB';6 
AB l7 
ABl8 
ABl9 

24 < 35 38D 
24 o 5 41p 
31 Y 31 41p 
31 

< 
5 47p 

17 25 1.249 
17 o 31 1.69p 
17 0 5 2-159 
Pin insertion tool 
Spot face cutter 
Pkt 36 pine (state 1 or 15) 

ANTEX SOLDERING IRONS AND SPARES 
X25 25 watt = £845 
7(25 Spare Element = £1.20 
X25 Spare Bits No. 50, 51, 52 = 449 each 
C240/2 15 watt = £2.45 
C245/2 Spare Element = £110 
C240/2 Spare Bits No. 2, 3, 6 = 82p each 
STS. Soldering Iron Stand Suitable for all models= £1.10 

+ 8% VAT 
LOW PRICE TRANSISTORS 

1iF:03B = 15p TIP42A = 75p 
AC142K .. 259 OC75 = 22p 
BC149B - 15p 

- AA129 = SD 
+ 25% VAT 

POWER SUPPLY UNITS +8% 
PPI switched 3, 44, 6, 74, 9 and 
12 jolts at 500 m/a, with on/off 
switch and pilot light. Size: 130mm 
X 55mm X 75mm. 
ON:,Y 2408 
PP2 Switched 6 - 74 -9 volt Battery Eliminator. Approx. 
sire 25" x 21" X 35". Ideal for cassette recorders 8885 
PP3 Car converter. From 12v Poe. or Neg. to - 6 - 74 -9 
volt- Eaey to fit and transistor regulated 8890 
VEROBOARD +8% 

1 -15 
28p 
419 
419 
499 

1 829 

Plain .15 
18p 
209 

84p 
89p 
979 

1.87p 
81p 

80 
LOUDSPEAKERS + 25% 
25" 8 ohm 609 
25" 40 ohm Spy 
25" 80 ohm 60p 
5" 8 ohm ceramic 1125 
04" 8 ohm dual cone ceramic 6860 
10" 8 ohm dual cone ceramic 2875 
8" o 5" 8 ohm Perman't Magnet 2180 

BARGAIN 
BOARDS 
Components 
galore for the 
experimenter. 
Ex -Computer 
boards with 

resistors, capacitors and useful transie ors-at least 4 transistors per board. Five boards £1 + 8%. 

10 -INCH 8 OHM DUAL CONE 
Manufactured by "ELAC" to a 
very high standard these loud- 
speakers are a real bargain 
SPEC:-Slse=10" Dual Cone. 

Power =10 Watts 
Frequency= 40.12000Hz 

+25% Our Price = 28.759 each 
MAINS HEYNECTOR 
Keynector connects any Electrical 
Equipment to the main, supply in 
seconde. Ideal for bench, garage 
demonstrations, etc. Multi connections 
can be made (max, load 13A fused). 
18259. +8% 
ALUMINIUM BOXES +8 % 
Metal project boxes give your work a profeulonal finish 

L W H 
21 55 If 

4 21 14 
4 54 15 
4 24 2 
3 2 1 

4 2 
1 21 
6 

44 

6 
7 
8 

10 
10 
12 5 
12 8 

S 

S 

S 

S 

549 
Up 
Hp 
88p 
649 
459 
89p 
84p 
995 

8186 
8108 
8180 
8160 

ABS PLASTIC BOXES +8% 
Handy boxee for conetructloa projects. Moulded extrusion 
rails for P.C. or chassis panels. Fitted with lmm front 
panels. 
100E = 105mm x 73mm x 45mm = 55p 
1006 - 150mm x 75mm x 47mm = 729 
1007 = 184mm x 124mm x 60mm - 81.28 
1021 = 106mm x 74mm x 45mm (sloping front) - 55p 
TELESCOPIC AERIAL 
Nine section fully swivelling telescopic aerial with 4BA 
single bolt fixing or two hole fixing bracket. 
Fully extended -43" Fully closed 7" 
Our Price 50p + P/P + VAT @ 25% 
LOW NOISE LOW PRICE CASSETTES +8% 
Good quality tape in well made screw type Cassette.. 
Presented in single plastic cues. 
C60 =81D C90 -42p 0120 = 511D 
10:5 Discount on ten or more cassettes of one type 

CLEAR PLASTIC PANEL METERS 
Sine 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
ME8 
ME7 
ME8 
ME9 
ME10 
MEll 
ME12 

MESS 

ME14 

MElb 

ME18 
ME17 

MESS 
ME19 

=0 to 50 micro amp Full Scale 
=0 to 100 micro amp Full Scale -0 to 500 micro amp Full Scale -0 to 1 m/a Full Scale -0 to 5 m/a Full Scale -0 to 10 m/a FullScale -0 to 50 m/a Full 

Scale 
-0 to 100 m/a Full 

Scale 
=0 to 500 m/a Full 

Scale 
-0 to 1 amp Full 

Scale 
=0 to 50 volts 
-0 to 300 volts 

A.C. Full Scale - "8" Meter 
="VU" Meter 

OUR PRICE 28'80 
+8% 

SCOOP PURCHASE 
MW-LW--FM STEREO TUNER 

We supply a MW-LW-FM-Stereo Tuner fully wired 
and aligned on a 6" x 4" x 14" printed board, plus the Ferrite Aerial and switch which you connect following 
our complete instructions. 
Now you only need a 9-12 volt D.C. supply and you can 
feed this tuner Into any Stereo Amplifier. 

FANTASTIC VALUE AT £7.00 + 25% VAT 

MINIATURE RELAYS 
Brand new range of 
British made Relays. 
Sise 15" x 1" x 5". AO 
two changeovers with 
250v 15A contacts and 
suitable for fitting on 
-1m Veroboard. 

Type Volta Cur- Ohms 
rent 

27/A 12v 17M/A 700 
21/A 12v 28M/A 430 
12/A 6v 33M/A 185 

All 8180 each - 

IC 
EXTRACTION 

TOOL 
Saves damage to 

Valuable IC's 
ONLY 409 + 8% VAT 

TWO WAY STEREO 
ADAPTOR 
Stereo jack plug to two 
etereo line sockets complete 
with 110 mm of cable. 
For plugging two stereo 
Monts Into one. A Bargain 
at 559. + 25% 

CABLE LESS SOLDERING IRON 
WAHL."I80-TIP" * Completely Portable * Heats In 5 emend, 

* Solders up to 150 joints or more per charge * Recharges automatically in its own stand * No AC leakage or induced current to damage delicate 
components 

* Heats to 700 deg. F * Fine Tip for delicate and general purpose soldering * Only 8" long and weighs het 6 one. 
OUR PRICE 29-75 +8% (apare bits are available) 

8 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 

Three Channel Bass. 
Middle, Treble. Each 
channel has its own 
sensitivity control. Just 
connect the input of this 
unit to the loudspeaker 
terminale of an amplifier, , __. _ 
and connect three 250V 
up to 1000W lampe to the output terminale of the unit, 
and you produce a fascinating sound -light display. (All 
guaranteed). £18.50 plus 76p F. A P. + 8% 

BARGAIN TRANSFORMERS 
12-0-12 volt 500m/a 

240 volt primary transformer bargain. 
approx size =80mm x 40mm x 50mm 
fixing centres=75mm 
Our Price =E1ß0 +8% 

P.C. ETCHING KIT 
This kit contains all that the constructor will need to 
etch the circuits of hie own design 
Contents- Plastic etching dish. 

Sample copper clad board. 
Laminate Cutter. 
1 lb Ferric Chloride. 
Large Plastic Spoon. 
Etch Resist Pen. 
Full Etching Instructions. 

Complete and Big Eli Value at 28.759 +8% 

U.K. POSTAGE 50p 
UNLESS OTHERWISE 

STATED 

VAT-All prices are excluding 
VAT. Please add to each item 
the VAT rate indicated. 

CRESCENT RADIO LTD. P.w. 
All mail to No. 1 ST. MICHAELS TERRACE 

WOOD GREEN, LONDON N22 4SJ. 
Phone: 01-888 4474 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 

own one. 

CRESCENT 
CATALOGUE 

Price 30p. 
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PRECISION PETITE 
LTD. 

119A HIGH STREET, 
TEDDINGTON TW11 8HG 

Tel. 01-977-0878 

INTRODUCING A 
MINIATURE 

PRECISION 12v. D.C. 
DRILL DESIGNED FOR 

THE ELECTRONIC 
ENGINEER 

Drill only £7.00 p.p. 35p 

Stand £3.76 p.p. 58p 

Complete kit as illustrated (less battu.) 
with a variety of 30 tools. Space for 
Stand and Transformer. 
KIT 30 TOOLS £15.01 p.p. 75p 

STAND £3.76 p.p. 58p 
TRANSFORMER £5.50 p.p. 75p 

2N-AILS DETAILS 

with free data 

AMPLIFIER 
amp 

\\```l1 
printed end 

circuit £2-{0 
Special offer: -only £245 .>.r 
If bought with de luxe kit. 

DE LUXE KIT FOR THE JC12 
Includes all parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £2. 29. Stereo model 
with balance control £4.95. 

JC12 POWER KIT 
Supplies 28V 0.5 Amps £3.95. 

PREAMP KITS FOR THE JC12 
Type 1 for magnetic pickups, mics and tuners. 
Mono model £1.95. Stereo model £3.45. Type 2 

for ceramic or crystal pickups. Mono £0-95. 
Stereo £1,90. 
SEND SAE FOR FREE LEAFLET ON KITS 

SINCLAIR IC20 10+10W stereo amp. 
kit with free booklet and 

I 
printed circuit 

f{ r above 
power 

volume,one control 
and preamp kit including 

AMPLIFIERS printed circuits £7.95 

SEND SAE FOR FREE DATA BOOKLET 

BATTERY ELIMINATOR BARGAINS 

The most versatile battery 
eliminator ever offered. Swit- 
ched output of 3, 4}. 6, 71, 9 

and 12V at 500mA £4.95. 

3 -WAY MODEL £90s 
Switched outputs of 6, 75 enc. 
9V at 250mA with unique 4 way 
multi jack socket Dlug and out- 
put connector £2ES. 

RADIO MODELS 
outputwith ett 

battery connectors for transis- 
tor radios etc. 6V f2fS. 9V 
£4,05 Double 45+4W £39S. 
6+6V £3ES. 9+6V £4.43. 

TAPE RECORDER MAINS UNITS 
7}V output complete with 5 pin DIN plug to run 
cassette tape recorders from the AC mains £4.81. - .sasammima 

SINCLAIR CALCULATORS 
Cambridge £9.45 
Cam. Memory £1395 MAINS UNITS 
Scientific £13.95 For Oxford Serles £3.19 
Oxford 100 £9,45 For Cambridge, Cam. 
Oxford 200 £14.115 Mem, and Scientific 
Oxford 300 £22-98 £3 -IS 

CBM CALCULATORS 
774D 7 digit basic 4 function model £S -SE 
385R 8 digits/constant/4 .function/Ye/rechargeable 

batteries/complete with charger £10 -SI 
8870 8 digits/%/memory/constant 88. SS 

776MD £fig SR4148R £43-11S. 
Mains unit for machines £2.95. 

FERRANTI ZN414 
IC radio chip with data £1.71, Also available kit 
of extra parts including printed circuit to com- 
plete a radio £3.60. Case £1 extra. Send see tor 
free leaflet. 

w.ssssasasatam imam. ee 

SINCLAIR PROJECT 00 
AFU £7.55 FM Tuner £13.25 
Z40 £S 75 Stereo decoder for above £8 55 

Z60 £7.10 Transformer for PZ8 E5.40 
Q16 £9.71 Stereo 80 £9.95 
PZ5 £3.95 Project 805 £28.95 
PZ6 £8.70 
PZ8 £9.29 Project 80 Quadraphonic decoder 

£1495 

SDECB AND T-DECS 
S-DeC£2.34 1 ii 
T-DeC £4.15 

"KW. µ-DeC A £4 -SI n 
R-DeC B £7.05 `^ is: 1C carrer- =:_J 
16 del: plains:£1,18 ' 
With socket £2.21 
10 T05: plain £1.011. With socket £2 -OS 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Prices Include post and VAT. 
Official credit orders from schools etc welcome. 
No VAT charged on overseas orders. 

FULL SPEC. LED'S 
Pack, of 5- inc clips ,v data 

e 
7 

125" lens 16" Iene !" lens 
RED £0.75 50-75 10.75 
GREEN 8120 £1.20 £1.20 
YELLOW 8120 a1-80 81,20 
ORANGE 8120 8120 8120 

ECONOMY QUALITY LED's 
MIXED BAGS ALL COLOURS OF ALL SIZES - 
IDEAL FOR EXPERIMENTS 

50-16 
100-£9 

FULL SPEC LED 
SEVEN SEGMENT DISPLAYS 

0.8" COMMON ANODE 
L.H. DECIMAL 
RED, GREEN, YELLOW 
£1,85 ea Inc data 

ECONOMY QUALITY 
0.3' COMMON ANODE-L.H. Dec. RED 759 ea. 

PLASTIC BOXES - 
COLOUR GREY 

ABE -Ribbed inside on 5mm centres for 1 5mm 
PCB. Brass Corner inserts for securing top with 
3mm screws. 62mm e 112mm x 31mm 1.9 683 ea; 
10+ 46p; 120mm x 65mm x 40mm 1-9 66p ea; 
10+ 683 ea: 160mm x 86mm x 50mm 1-9 76P ea; 
10+ 713 ea. 

POLYSTYRENE -PLAIN INCrUE-TOP SECURED 
BY KELP T '1PPING SCREWS 
61mm x 112nun x 31mm 1-3 359 ea, 10+ 58p ea. 

SPECIAL OFFER 
SAMPLE PACK -4 BOXES -1 en size £2.10 

NEON INDICATORS 
lye, lyeuun lead out wires 

TYPES .eA :Ft :1G ,, .- a 
Fit Smm hole and include spire clip for fixing 
RED, AMBER, CLEAR, OPAL -193 ea 
GREEN -ESP ea 

TYFE MF 

Fits 6.4mm hole -nut fixing 
RED, AMBER, CLEAR, OPAL --880 es 

LAMPHOLDER DH 

Takes either LES (with adaptor pror )dud) or 
MIDGET FLANGE BULBS. 
Fits 13mm hole --nut fixing 
RED, BLUE, GREEN, AMBER, CLEAR, OPAL, 
ORANGE 85p ea (Ault. not provided) 

QUOTATIONS FOR LARGER QUANTITIES ON 
REQUEST. ALL PRICES INCLUDE VAT AT 8% 
ORDERS UNDER 85 please add 15p P & P 

ORDERS OVER 15 P & P tree. TERMS-CWO 

MICHAEL WILLIAMS 
ELECTRONICS 
47 Vicarage Avenue, 
Cheadle Hulme, Cheshire SK86JP 
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Sansui AU2200 
A U4400 

Sinclair 4000 
Pioneer SA5300 
Bush Arena A220 

PLEASE ADD 
APPROPRIATE VAT. 

AMPLIFIERS P&P 95p Ins. LI 
£5096 
£7000 
£5000 
£45.60 
£24.00 

RECORD DECKS P&P 85p Ins. 500 
Garrard SP25 Mk. IV £1640 
Garrard SP25 Mk, IV/G800 £2750 

Plinth & Cover 
BSR Me80 £1360 
Connoisseur BD1 Kit £1325 

BD2 Chassis/SAU2 £3415 
SAU2 Pick-up Arm £1425 
SCU1 Cartridge £5.95 

Pioneer PL120 £4659 
Sansui SR212P £44.80 
Plinth -cover for Garrard, BSR £4-25 

SPEAKERS P&P 45p 
EMI 13" x 8", 3, 8 ohm plain £3.00 

with co -axial tweeter 
8 ohm only £3.25 

with Tweeter & Crossover 
15 ohm only £4.75 

Type 350 8 ohm, 20 watt £8.50 
13"x8" Bass unit, 15 watt £5.80 
61"8 ohm, 10 watt £3.25 
8" 8 ohm, 10 watt £4.75 
8" o 5" C. Mag. 5 watt 3, 8 

or 15 ohm £2.10 
8" x 5" Dualcone 8 ohm, 

10 watt £4.05 
Elac 61" 8 ohm Dualcone £2.45 

8" 8 ohm Dualcone £2.70 
Baker Group 2512", 8 or 15 ohm £1200 
Adastra 10" 10 watt, 8 or 15 ohm £3.75 
Goodmans 8" x 5" 8 ohm £1.70 
Global 8 ohm 5 watt (pair) £7.95 

WHARFEDALE 
SPEAKER BARGAINS 
P&P 85p Ins. 540 

Chevin (pair) 
Denton 2 (pair) 
Linton 3 (pair) 

£2550 
£3200 
£4760 

Linton 2 (kits) £2095 
Glendale 3 (kits) £3595 
KIT FORM CABINETS 

Teak Veneer P&P 85p Ins. 50p 
12"o 8"o 41"(805 or 704 cutout) £3.10 
12" x 12" x 71" (10", 8 x 5, 8", 61" 

and 3}") £4.40 
18"x11"x71"(8"x32"or13x8) £5.50 
22"x14"x71"(12"x3}"or13 x8)£6 65 
TWEETERS & CROSSOVERS 

P&P 25p 
Cone Tweeter 8 or 15 ohm, 

10 watt £2.95 
Cone Tweeter 8 ohm, 3 watt £1.55 
Horn Tweeter 8 ofen, 20 watt £6.50 
Dome Tweeter 8 chm, 30 watt £5.75 
Crossovers CN23 0 ohm) CN28 

(8 ohm), CN126 (16 ohm) £1.40 
CARTRIDGES & STYLI! 

P&P 25p Cart. D,D. 
Acos GP91/2SC or Stylii 

3SC (ster. corny) 90p 90p 
GP9311 or 951 

ster. cryst £1.20 90p 
GP94/1 or 96.'1 

ster. reran-. £1.55 90p 
GP101 cryst. comp. £0.75 - 
GP104 ster. ceram. £1.70 900 

BSR X5M or H5X 
cryst. comp. £1.25 90p 

SX6M or SX6H 
tryst, ster. £1 75 90p 

PERSONAL CALLERS 
ARE WELCOME! 

all items subject to manufacturers 
increase and availability 

SL5M stet. cerai,, 
Sonotone 

9TAHC or 9TAHC G 
(Diem) 

3509 ster. Ceram. 
Audio Tecnica AT55 
Empire 999 REX 
Goldring G850 

6800 
G800H 
G800E 

Shure Carts & Styli 
M44G 
M55E 
M75ED Type 2 
M75EJ Type 2 
V15 Type 3 

£1-55 90p 
£1-80 90p 
£1-80 - 
£3-95 
£2-80 £1.40 
£420 £140 
£420 £1.40 
£7.25 £2.80 

£4.95 £3 95 
£6.25 £4.95 

£1175 £8.25 
£9-75 £6-25 

£32-25 - 
MICROPHONES P&P 25p 
CM70 Planet stick metal, switch 

crystal £1 70 
DM160 Dynamic omni-dir. ball 

metal £4.95 
UD13050K 600 ohm, uni -dir, ball 

metal £5.85 
CONDENSER MIKE 600 ohm, 

uni -dir. £8.50 
Cassette STICK MIKE with R 

Control on/off switch (2.5 & 
3.5 mm) J/PIY) £1-25 

Cassette STICK MIKE with R/ 
Control (Philips Type) £1.55 

BATTERY ELIMINATORS 
P&P 25p 

240v input 6, 7.5 or 9 volt output £2.20 
12v d.c. input (specify output 

6, 7.5 or9d.c.) at300mA £3.70 

High Quality 
Construction 
Kits. stocked 
at all branches 
Send for 
catalogue! 

£2 10 90p CASSETTES P&P 25p 
Low Memor- Amp - 

noise Philips ex ex 
65p 45p 

35p 55p 75p 55p 
45p 75p £1.10 75p 
55p £1.10 £1.55 99p 

Type 
C45 
C60 
C90 
C120 

CASSETTE CASES £0.12 
Cassette Head Cleaner £0.45 
BIB Stereo Test Cassette £2.15 
AMPEX Head Cleaner Demag £1.65 

TAPES P&P 25p 
Stnd. LP DP Cases 

5" 55p 65p £1.00 30p 
51" 65p 86p £1.35 35p 
7" 86p £1.10 £1.85 40p 

SINCLAIR PROJECT 00 P&P 25p 
Stereo Pre -amp £1295 
Active Filter Unit £7.95 
Z40 15 watt Amp. £5.75 
Z60 25 watt Amp. £725 
P25 Power Supply for 240 £5.45 
P26 Power Supply for 240 £8.45 
P28 Power Supply for 260 £8.25 
FM Tuner £1295 
Stereo Decoder £8.45 
616 Speaker £7.75 
IC20 stereo amp, kit £7.45 
PZ20 Power kit £5-25 

Send 25p for complete catalogue. 

PLEASE BRING THIS ADVERTISE- 
MENT TO OBTAIN THE BENEFIT 

OF THESE SPECIAL PRICES 

ELECTRONICS 

Mail Order Dept 
Belmont St, Monton, 
Eccles, Manchester. 
Tel:061-789 5268 

PW1 2 Manchester 
30-32 Shudehill. tel 061-832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechapel tel 051.236 0738 

TOROIDAL TRANSFORMERS 
FOR THE 

TEXAN II 
Pri. 220-240V; 50Hz; Screen; Sec. 25-20-0-20-25V, 1 5A. 
Fully impregnated; flying lead connections. 
Ref. T1295 Price £6.70 + 25% VAT post 55p. 
Ref. T1295/F with resin filled centre, 2BA clear hole. 

Price £7.10 + 25% VAT post 55p. 

Toroidal transformers suitable for Audio Power Supplies 
Pri. 240V. 50Hz; Screen; Fully impregnated; flying leads 
REF Secondaries O,D. (mm) HT. Price Post 
000 0-45V 2A 113 x 38 £6.64 £086 
284 0-45V 1A 95 x 44 £5.15 £0.70 
285 25-0-25V 2A 98 x 51 £6.37 £0.70 
291 (a) 33-0-33V 4A 130 x 57 £1069 £0.86 

(b) 25-0-25V 0.2A 
315 (a) 33-0-33V 2A 120 x 44 £8.50 £0.86 

(b) 25-0-25V 0.1A 
360 25-0-25V 1 5A 76 x 44 £6.26 £0.55 
400 20-0-20v 1 -5A 76 x 44 £6.26 £0.55 

FM TUNER DIGITAL READOUT 
Transformer Type L743 (Lamination construction) 

Price £325 + 25% VAT post 49p. 

Terms: Cash with order, please add 25% VAT to goods 
only. Quantity discounts available on request. 

Dept. PW 07 

S.I.G.A. (ELECTRONICS) LIMITED 
Sunderland Road, Sandy, Beds 

SG19 1QY 

B. BAMBER ELECTRONICS 
5 STATION ROAD, LITTLEPORT, CAMBS.. CB6 10E 

Telephone: ELY (0353) 860185 (2 lines) Tuesday -Saturday 

ALL BELOW -ADD 8% VAT 
SPERRY 2 -SEGMENT P.O.D. DISPLAYS, 
digit height 0 3in red, with decimal points. 
150V to 200V (nominal 180V) operation. 
These are high -volt Industrial type, and 
therefore brighter than normal dlsplays. 
All brand new. AT THE BARGAIN PRICE 
OF 50p PER DIGIT. TYPE 332 (two digits 
in one mount) 81 -00 each. TYPE 333 (three 
digits on one mount) t1.SO. (Sorry. no 
single digit available.) Oat. eupplled. 

3 Switch Push Button Unite (3 x 2 pole, 
2 way). min, push -push switch.., tin 
die. buttons. mounted on one unit, 40p. 

Perope. coil formers, lyin x 4In dla.. 5 for 
25p. 

PC board withdrawal handles, mixed cola., 
8 for SOp. 

Solder, 200WG, 80/40 alloy. approx. Oyds. 
25p. 

25-w4y ISEP PLUGS ANO SOCKETS, 40p 
sat (1 plug + 1 ekt.). 

DIE CAST BOXES (approx size in chae) 
4 3 x 2 3 x 1 2 asp 
4 8x281 5 7Sp 
48x 38 x 1 asp 48x3.8'-2 £l-00 
68'-4.8x2 tt-45 
4 8 + 3 8 + 3 
68 + 4 8 x 4 

£1.55 
£22S 

8 6'- 5 8 x 2 £l-85 
10 6'- 6 8 x 2 [2.25 

MAINS TRANSFORMERS 
All 240V input, voltages quoted approx. 

RMS. (Please quote type no only when 
ordering.) 

TYPE 10/2. 10-0-10V at 2A, El -SO each. 
TYPE 28/4, 28V at 4A + 125V et 500mA. 24. 
TYPE 63,1, 6 3V et 1A, /15p each or 2 for 

[1.50. 
TYPE 129, 400V at 20mA + 200V at IOmA + 

6 3V at 500mA, [1.25. 
TYPE 72703. 400V at 10mA + 200V at 5mA + 

6 3V et 400mA, cl -25. 
TYPE 70462. 250-0-250V at aOmA + 8 3V at 

3A. t1 75. 

ALL BELOW -ADD 8% VAT 
WELLER SOLDERING IRONS 
SP15D, 15W [2.52 
SP250, 25W [2.52 
Spare bits MT8 (t5w) NI -42 

MT4 (25W) [0.35 
Weller Expert gun [8-a0 
Weller Expert kit 69.00 
Weller Expert spare bite (71351 LO.28 

per peir. 
S.A.E. for list of soldering Irons. elec- 

tronic. tools, etc. 
Turret tags, .n n die., 25p pack. 
Rotary switches. min 4 pole 2 -way. 2 for 

50p. 
Telephone type earpiece insert. Sop. 
1jin polythene Chassis mounting tuee- 

hOlders, 6 for app. 
LES Lamps. 24V 1.2W, 10 for 40p. 
Mullerd tubular ceramic trimmers. 1-18pF, 

8 for SOp (es featured In Red. Comm. 
Jan. p. 251. 

some coded, 14DIL type, untested, 
mixed, 20 for 25p. 

Miniature elider switches. 2 pole, 2 -way. 
5 for 50p. 

TRANSISTOR HEATSINKS, to take 2 x 
TO18 transistors, screw in clamps, block 
size 1 x y x }In, with holes for mount- 
ing. 3 for 50p. 

103 transistor insulator seta. 10 for 50p. 

ALL BELOW -ADD 25% VAT 
TV plugs, metal type. 6 for Sop. 
TV socket., metal type. 5 for 50p. 
TV line connector. (back-to-back socket). 

5 for 50p. 
OC200 transistors, 6 for 50p, 
BSY95A transistors. 6 for 50p. 
BFY51 transistors, 4 for 80p. 
BCY72 transistors. 4 for 50p. 
PNP audio type T05 transistor.. 12 for 2Sp. 
IF cans yin square, suitable for rewind. 

6 for 30p. 
DIN SPEAKER SOCKETS 12 -pin) 414r 30P. 
HIGH QUALITY SPEAKERS, 09 x ein 

elliptical, only 21e deep, Inverse magnet, 
4 Ohms rated up to 10W. £1 .SO each, or 
2 for £2.7S (qty discount available). 

TERMS OF BUSINESS. CASH WITH ORDER (minimum order F1) POST FREE (UKONLY). 
PLEASE ADD VAT AS SHOWN 

Export enquiries welcome. Callers welcome. Tues. to Set. 
Please enclose S.A.E. with ALL enquiries. 
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002 34 6141 60p 30012 40p BC1121 £1 PL82 30p 

Ill6 35p 61'28 40P 30PL13 600 601181 809 PL83 30p 

243 60p 68A7 35p 50PL14 60p 601183 80p PL84 30p 

342 35p 681170T 30PL16 80p ECL80 35p I'L500 551 

3.14 35p 35p 35115 40p ECL82 359 PL508 70p 

306 35p 68670T 35W4 35p EF40 501, 0Y33 30p 

304 40p 35p 357.3 40p EF42 50p PY80 80P 

5V41; 35p 6867 35p 357.40T 40p EF65 70p PY82 25p 

5Y40 35D 7215 35p 88V 400 6080 80p PY83 30p 
6:17 35p 7A7 35p 5802 35p EF85 850 8P41 41.75 

8AvuT 50p 7A8 35p AZ41 40p 6F86 85p TP25 50p 

6AR6 35p 7B7 40p DA90 35p EF91 85p 17ABC8030p 
n:167 35p 7D5 35p DAF41 35p EF183 30p UAF4: 50p 

8A5;5 45p 1002 35p DAF9I 35p EF184 800 11431430 34 
6AR5 45p 10D2 35p DAF906 35p EL36 85p UBF89 30p 

6AV6 35p 1001 40p DF33 35p EL83 50p UC92 40p 

6116G 35p 101,18 35p DF68 35p EL85 40P UCC84 50p 

6118 35p 10141 80p DF91 20p EL86 40p 1.10085 35p 

68A8 30p 10013 40p DF92 30p 61484 60D 130080 60p 

6BC1 30p 12A7 350 DR40 35D EMU 60p UC1121 61 

61316 35p 12AC6 50p D1C92 50p E1185 600 UCH81 30/ 
613R7 70p 12AD6 50p DR98 35p EM87 60p UCL83 35p 
,t 11W4 35p 12AE6A 50p DIAS 35p EY51 80p 17721 35p 

811W7 35p 12A038 35p DL92 35p EY81 405 03042 40p 

806 35D 12BA6 350 DL98 350 EZ2/$ 40P 13F80 25p 

6031 35p 12BH7 35p DL94 40p EZ11 308 1.7085 3Up 

6CL8 40p 12E5 85p DL95 35p EZ40 30p 1.7086 30p 

6D1 311p 121(8Y 45p DM70 40p 0282 85p UL44 40p 

603 30p 128N70 DM71 800 03633 70p 111.16 40p 

6D6 35p 35p E88CC 65p PC86 40p UL84 40p 
601 45p 12867 35p EABC80 30p PC88 40p UM55 80p 
608 95p 1487 60p . EAC91 35p PC95 35p 111480 40p 
6013 45p 
6014 45p 

20D1 40p 
2002 45p 

6A042 50p 
6B41 60p 

PCC84 25p 
P0085 30p UU8 50p 

6018 40P 20L1 80p E391 25p PCC88 35p UY85 30p 
6023 40p 2001 40p E11032 40p 000189 40p UY1N 40p 
6F24 50p 20PS 50p EBF80 30p PCF82 35p U19 £2 
6125 55D 20P4 80 EC01 351 00084 350 U26 402 
6032 35p 
666 35p 

2006 75p 
2bL8GT 400 

6092 35p 
ELC34 60p 

PCF86 3 5 p 
PC0806 45p U28 SSp 

614 35p 25Z5 40/ ECC40 60p 0011200 60p U191 28p 
616 25p 30015 401 ECC85 35p PCL83 35p U251 45p 
6E25 60p 80017 45p ECC189 40p PCL86 40p U281 40p 
BL1 £1 25 
6L18 35p 

3005 45p 
30FL1' 50p 

E0080 35P 
ECF82 35p 

PENIS 80P 
PL38 50p U282 40p 

61,34 35p 30L17 40p ECF86 50p PL81 au') 03801 55p 

ROBERT D. GRAY 
41 WILLOW RD., DUNDRUM, DUBLIN 14, IRELAND 

Telephone: 983285 

Unused and Boxed Valves, Mazda, Bullard, Etc. Cash with order. Goods despatched 
same day. P. A P. 7p First Valve, + 3p each additional valve. 15 Valves or e v r 

post tree, satisfaction guaranteed. 

VALVE BARGAINS 
Any 5 64p, 10 99p, 50 £4. 
Your choice from the 
following list: ECH84, 
ECC82, ECL80, EF80, 
EFI83, EF184, PC86, PC88, 
PCF80, PCF802, PCL82, 
PCL84, PCL85, PCL805, 
PCL86, PFL200, PL36, 
PL504. PY33, PY8I, PY800, 
PY88, EH90, 30FLI, 30FL2, 
30PLI4. 6F28 

Colour Valves 25p each 
PL508 PL509, PY500/A 

Press 4 Button Tran- 
sistor UHF Tuners £2 50 

AERIAL BOOSTERS 
We make three types of 
Aerial Boosters all for 
set top fitting, with Co -ax 
Plugs and Sockets. 
611-For Stereo and 

Standard VHF Radio 
B12 --For the older VHF 

Television, please 
state BBCI and ITV 
Channels. 

B45-For mon. or colour 
this covers the com- 
plete UHF band. 

All Boosters are com- 
plete with Battery and 
take only minutes to fit. 

Price 63.90 each 

BARGAIN PACKS 
All Components in the Bargain Packs are unused 
and marked. 
Pack I-Polyester (C280) Axial Leads Capacitors- 

250VjW & 400V/W, very good mixed selection from 
0.01 UF to 2.2 UF. Price 100 £1.25, 1000 £1000 (our 
choice). 

Pack 2- Resistor Packs. Good mixed selection of 
Resistors from 33 ohm to above Im -ohms, # watt to 2 
watt. Price 100/80p, 1000;£6.50. 
Co -Ax Connectors 8p (70p). 
Co -Ax Plug -8p (70p). 
Jack Plugs-Standard 17p (£1.50), 2.5mm 10p (85p), 

3-5mm 10p (85p). 
Din Plugs -2 Pin 12p (£1.00), 3 Pin 14p (II .20), 5 Pin 

I8p (£1.50). (Price in brackets for Ten). 

Prices include V.A.T. P. & P. under LI/15p, LI to £3/20p 
above £3/30p. Overseas at cost. Money back guarantee on 
all orders. 
ELECTRONIC MAILORDER LTD., 62 BRIDGE ST., 
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036. 

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. 

III --- IMI Ill MIMIMIMIssMll --- dill -- EMI all ICU MI Ell N-111.1 
1 

1 

1 
1 

ADDRESS Block caps please ------------------ti------------------ 

Brochure, without obligation to: 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept.WB16 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
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Greenbank Electronics Established 1970 

The illustration shows the two P.C.B. kits already assembled, one has 8mm high digits, the 
other has 16mm high digits. Also shown is an example of a completed clock. 
Free on request: Data on AY -5-1224 and MK50253 clock chips, 4 and 6 digit alarm clock suggested 
circuits, quartz crystal timebase, and L.E.D. displays, (If you can send an S.A.E., it makes things a 
little easier for us). 

CLOCK/'STOPWATCH' P.C.B.s 
Type 1224.704E/PCB for 8mm high display 95p. Type 1224.747E/PCB for 16mm high display 95p. 

DIGITAL CLOCK 
P.C.B. KITS FROM 

£995 ¡plus IOp post 
land VAT@ 8%) 

Features:- 

* High quality fibreglass P.C.B. 112 X 89mm (both 
types), a suitable case is available as illustrated, or 
you can make your own. 

* All components mount on one side of the board for 
neatness and simple construction. 

* AY -5-1224 chip and L.E.D.s 'plug-in' for easy 
assembly and servicing. 

* Uses L.E.D. display (believed to have the longest life 
time of all electronic display types known at present) 

* A single 12V, SOOmA, 50 Hz supply is the only input 
required (e.g. our 2 x 6V Min. Tr., see below). 

* Full eight page instructions provided, and back up 
assistance if you need it-success guaranteed%. 
Suitable for even the absolute beginner. 

* Easily converted to give additional 4 range 'stop- 
watch' facility, for e.g. darkroom timer. 

* All parts available individually at no increase in 
price-buy only what you need. 

* An excellent idea for a most acceptable gift. 

COMPONENT KITS 
Include: P.C.B., AY -5-1224 Chip, 4 L.E.D. digits, transistors, diodes, resistors, capacitors, mounting socket pins, full instructions. Ref: 1224-704E/Kit (8mm high digits) L9.95 
Also, as above but using 16mm high digits (P.C.B. is same size). Ref: 1224.747E/Kit £3.44 extra. 
(Either P.C.B. kit can be supplied assembled and tested for an additional 75p) 
CLOCK CHIPS 
AY -5-1224 4 digit £3.66 MK 50253 4/6 digit alarm £5.50 
(CT 7001 discontinued) 
L.E.D.e (Please check availability) 
DL -Series 7 seg. displays, common anode and common cathode types: 0.3" single digits, 'Economy' 83p, 'Prime' £1.70; 0.5" double digits, 'Economy' £3.05, 'Prime' £4.40; 0.6" single digits, 'Economy' £1.70: 'Prime' £245.0 .2" single red L.E.D. dinicator I2p 
MINIATURE TRANSFORMERS 
6VA Types with 240V primary, approximate dimensions W.45mm H.38mm D.40mm, fixing centres 53.5. Secondary voltages available: 2 x 4}V, 2 x 6V, 2 x 12V, 
2 x 15V, 2 x 20V, all same price £1 52. 
CMOS 
Popular types 4001, 4011 gates 15p (Range is being extended-send for list.) New CA 3130 R.C.A. COS/MOS op -amp 75p. 
ANTEX SOLDERING IRONS 
C.240 15 watt miniature type £2.45. X.25/240 25 watt £2.45. 
Terms: C.W.O. Add VAT to all prices at 8%. Post etc., U.K. IOp per order, export 75p (no VAT). All orders processed on day of receipt 

GREEN BANK ELECTRONICS (Dept. W1P) 
94 New Chester Road, New Ferry, Wirral, Merseyside, L62 SAG, England. Tel: -051-645 3391 

FIRST GRADE TRANSISTORS ALL BRANDED 
BCI07, BC108, BCI09 9p each or 100 for 0.50 

also 
BC147, BC148, BCI49, 13C157, BC158, BC;59, BFI94, 
BF195, BF196, BFI97 8p Each or 100 for E6 SO 

Type numbers may be mixed for quantity discounts 
BDI24 S5p; ADI49 matched pair 65p 

8 pin DIL 74I's 
I0+26p, 25+23p, IOO+21p, 250+20p 

Popular diodes IN4148 50 for only £1.25 
IN4001, IN4002, IN4003, IN4004, 1N4005, IN4006 6p each 30 
for El -50 
Mullard Ferrite Cores LA3 54p, LA4 81p, LA7 81p 

All prices include post and VAT at appropriate rates 
MAIL ORDER ONLY 
XEROZA RADIO 

I East Street, Bishop's Tawton, Devon 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 14p per word (minimum 12 words), box number 35p 
extra. Semi -displayed setting £12.00 per single column inch. 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 Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway Flouse, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. (01-634 4451). 

Receivers and Components 

BRAND NEW COMPONENTS BY 
RETURN: Electrolytics-16V, 25V, 
50V-0 47, 1.0 2.2, 4.7, 10 mfds.- 
7pp. (50V -478p), 

gip. -6p) 
-100- 

500-11p. (50V -16p ) , 10005/025 V -18p. 
Subminiature bead -type tantalums 
-0.1/35V, 0.22/35V, 0.47/35V, 1.0/35V, 
2-2/35V, 4.7/35V, 10/20V, 22/16V 47/ 
6V, 100/3V. -11p. Mylar Film 100V.- 
0.001, 0.002, 0.005, 0.01, 0.02.-3p. 
0.04, 0.05-3í2 p Mullard tubular 
polyester 400V E6 series 0.001-0.022- 
31z P. 0.033-0.1-412 p Mullard minia- 
ture 0333 ceramics 63V E12 series 2%, 
1.8 pf. -47 pf. -3p. 56 pf. -330 pf. -312 p 
Polystyrene 63V E12 series 10 pf: 1000 
pf. -Sp 1200 pf:10,000 pf -4p. Minia- 
ture Highstab. carbon film resistors 
'2W E12 series 5% 111-10Mí1. (10% over 
17Mº) 1.2p. Postage 10p. Prices VAT 
Inclusive. The C.R. SupplyCo., 127, 
Chesterfield Road, Sheffield 58. 

BULK OFFERS 
1114001 £2.50 
I N4002 2210 
1N4003 £320 
1N4004 £350 
1N4005 £3.90 
1114000 2410 
1N4007 £470 
1144148 £2 20 

BC149 E0.00 
BC157 E6-00 
BC158 21.00 
BC159 ES00 
BC161 £10.00 
BC172 £0 00 
BC267 £000 
BC328 210-00 

BFX88 £14.110 
8E764 £12 50 
BSX20 £9 00 
BSY95A£000 
OC30 £3000 
OC81D £4 00 
0C200 £2800 
PBC108 £5 00 

AC128 £1000 BC548 £6-00 2142646 £3400 
AC176 £1200 BD131 31000 2143055 £2/ 00 
BC107 £7.00 BF173 E14-00 2N3442 £7500 
acne £700 13E181 £2000 2N5294 £21 00 
BC109 £7.00 BF/44E1£13 00 NE555VE3/ 00 

BC119 £1200 13E194 Ell 00 709C £16F00 
BC126 £1200 13F195 £000 741C £1900 
8C130 £1400 13F197 £0.00 7440 E0 00 
8C147 £1.00 0F458 £3000 S N76660 
BC148 £5.Il BFW43£12-00 £22 00 

All prices per minimum quantity of 100 
All full spec. marked devices 

Ferric Chloride £30 per 100 11b bags. 
Miniature mains transformers. 100mA sec: 6-0-6V 
£510/10; 9-09V £9-30/10; 12-0-12V £6.80/10. 
Min. cer. plate cape 33pF 2% £711000 

1000F 2% £7.50/1000 
Siemens polystyrene 470pF 5% £81111000. 
100µF 40v £4/100, 47011F 25V £0/100, 4711F 63V 
£3/100. 
PP3 Batt. snap connector £4/100. 
Crystal mic. Inserts, 12' Die. E21/100. 
90V neons £3/100. 
Coax back to beck connectors £4.21/100. 
Coax. plugs £4.75/100 
Hai Texas Light Sensor £32/100. 
Minimum Order £5; Carr. Free. Add VAT at the 
appropriate rate S.A.E. enquiries, List. 
1011H chokes, £3/100. 
Honeywell V3 mlcroswitches £9/100. 
400mW Zeners, OVO 8V2 9V1 10 11 12 13 13V5 15 
16 20 22 24 27 A 30V, All £5/100. 
Lamps: 10V 2A MES 23/100; 18V 70mÁ min. 
flange £41100. 

JUNIPER ELECTRONIC (PWI) 
PO Box 61, Southampton SO9 7EE 

TRIACS (plastic) 10A/400V 67p (3+ 
64p), DIAC 19p, NE555 44p, 13XBC148 reB 5 

80p*, LEDs 
p.d 20p, yellow, , anher,, green 25p. 

300W dimmer kit £1.95. P&P 15p, add 
8% VAT 025%n). TK Electronics, 106 
Studley Grange Road, London W7 2LX. 

TRANSISTOR BONANZA. Branded 
devices equivalent 50 popular semicon- 
ductors BCI08, BC147, BC148 BC212LA, 
BC309, BF196, BC159, BF268, BF371. 
Any 10 or multiple of 10, £1 inc. VAT. 
P&P 15o. Teleservice, 13 Worcester 
Street, Wolverhampton. 772293. 

ENTHUSIASTS OF RADIO 1920 to 
1945! For, components, valves, service 
sheets & complete receivers, contact 
us. Monthly newsheet available upon 
receipt of S.A.E. Tudor Rees, 64 
Broad St., Staple Hill, Bristol, BSlbt 
SNL. 0272 565472. 

Precision Polycarbonate Capacitors 
All High Stability -Ammer Low Leaks a 

440V AC RANGE UDC RANGE 
Value Dimes- Price Value µF r.1% X2% 
(µF) alone(mm)each 0.01µF 4 01µF 08P 40p 

L D 022µF; 0.33uF; 
0.1µF 27 12.7 51p 047µF 67p 50p 
016µF 27 12-7 59p 088µF 74p 535 
0221.41, 33 16 646 1.011F 82p 62p 
0.260sF 33 16 87p 1.6µ1, 89p 710 
038µF 33 16 76p 220sF 96p 703 
0.47µF 33 19 803 38µF 1116 82p 
0641 33 19 87p 4.70' 2182 0113 
0.68µF 50.8 19 98p 680 2196 21-88 
1.0µF 20.8 19 2103 10451, 2540 2195 
1.6µF 606 20.4 2121 1545F 2322 0279 
2045F 50.8 25.4 21.44 22457 1488 0368 
TANTALUM BEAD CAPACITORS -Value available: 
0.1, 0.22, 0.47, 1.0, 2.2, 4.7, 68µF at 15V/25V or 35V; 
10.0µF at 16V/20V or 25V; 22.0µF et 6V/10V or 16V; 
38.0µF at 6V or 10V; 47.0µ7 at 8V or IV; 100.0µF at 3V. 
ALL at 106 each, 10 for 96p, 50 for 24. 
TRANSISTORS V I.e.'s 
3C107/8/9 Op 1102121212L 14p 2N3702/4 lip 
0B0147/8/9 10P 
BC163/164 120 
BC167/8/9 lip 
BC1S2/182L lip 
BC183/181L lip 
BC184/124L 18p 

BC213/213L lip 
0BC214/214L llp 
BF194/6 llIp 
BFY60/1/2 200 
AF178 30p 
AF234 286 

2143066 cep 

N071 EO66Timer 6Ìp 
741C Opin DIL 

no 
724414 2110 

POPULAR DIODE1-1N914 91p,, 8 for 4,60. 18 for 909: 
114910 SR 6 for 49, 14 tor 00p 1844 Sp, 11 for 50p. 
14 for 8100, 1N4148 Ip. I for 07p. 12 for 48p; 1N4001 
HE 002 4: 003 gip; 0047p: 906 749; 000 Sp: 007 869. 
LOW PRICE BEBRE DIODES-400mW, To'. 4O% at 
5mA. 3V; 3V2 OVO; 4V7; 6V1; 6V6; 1V2; 6V8; 7V9; 
0V2; 9V1; 10V 11V; 12v; 18V; 13.0V; 12V; 16V; 18V; 
20V: 22V; 24V 27V; 30V; 33V. All at 7p each, 6 for 330, 
10 for 65p. SPECIAL OFFER: 100 Zeuer, (may be 
mined) for 20.00. 
ºESISTORS-High stability, low noise carbon dim 5%, 
tW at 40°C, 1t& at. 70°C. Ell eerie. only -from 2.2íi 
to 2ßM O. ALL at 1p each, 8p for 10 01 502 one value. 
70p° for 100 of any one value. SPECIAL PACK: 10 of 
each value 28íI to 2-2M 11 (730 resistors) 25. 
ALICON PLASTIC RECTIFIERS -1-6 amp, wire -ended 
D027: 100 P.I.V. 7p (4 for 26p); 400 P.I.V. Sp (4 for 30p). 
BRIDGE RECTIFIERS --29 amp: 200V 40p; 380V 41p; 
600V óíp. 
SUBMINIATURE VERTICAL PRESETS -0 1W only: 
All at 6p° each: w: 100w; 210w; 470w: 680w; 1K; 2K2; 
4K7; 6Kß; 10K; 15K; 22K; 47K; 100K; 290K; 680K; 
1M; 2M6; 6M. 
PLEASE ADD 15p POST AND PACKING ON ALL 
ORDERS BELOW 26. ALL EXPORT ORDERS ADD 
COST OF SEA/ AIRMAIL. 
Add 8% VAT to all Item, except three marked with 

which are 25% 
Send S.A.E. for additional stock lists. 

Wholesale prim lieta available to bona fide companies. 
MARCO TRADING (Dept. WI), 

The Old School. Edataston, Nr. Wem, Shropshire. 
Tel: Whist& 464/465 (STD 094 872) 
(Propre. Minicoet Trading Ltd.) 

VALVES 
Radio-TV Industrial Transmitting 

2200 Types. 1930 to 1975, many obsolete. List 
20p. S.A.E. for quotation. Postal export service. 
We wish to purchase all types of new and boxed 
valves. Wholesaler's, Dealer's, etc., stocks 
purchased. 

COX RADIO (SUSSEX) LTD., The Parade. 
East WItterin0, S - West Wltterin02023 

MULTIBAND RADIOS. Grundig Satel- 
lit, 13 band, £158. BF8 Unit, £15. Koyo 
marine, aircraft, PSB, FM, SW1/2, 
MW, LW, £55. Multi 5 (MW, FM, SW, 
aircraft, PSB), £17. Sharp (MW/air- 
craft), £13. Langtons, High Street, 
Rocester, Staffs. Sae lists. 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

TRANSISTORS DIODES & RECT BRIDGE RECT. 
AC187/8 PR 0.40 IN914 004 IA 100v WO1 0.10 
BC107/8/9 0.00 IN4148 0.04 IA 200v WO20.81 
BC109C 011 BY127 014 IA 600v W060.80 
50147/0/9 0.10 IN4001/2 0.06 25A 200v 1500 
BCY7 0 /71 /7 2018 IN4003/4/3 0.00 SEWERS 
BFS8017/8 080 IN4006/7 0.08 B21/88e 39- 
BFY60 0.18 1146401 0.11 33v 6% 0.05 
BFY51/52 0.12 l watt 63- 

30157' 1.00 2N1132 085 200v 6% 0.11 
2141711 085 DL747 2.46 L.E.D. 
2512646 0 30 TBA800 0,00 209 -RED 017 
2N2905A 081 505 Timer 0.60 LED CLIP 002 
2143053 0.14. OP. AMP. IC'. 

D.I.L. SOCKETS 2143065 0.38 7090 T099 0 20 
0028 0.45 6 Pin 042 709C D.I.L. 0 20 

0035 085 14 Pin 018 741C 7099 0 30 
0026 045 16 Pin 014 741C D.I.L. 030 
0036 0.35 723C D.LL. 0.80 
TIP41A 0.74 7470 D.I.L. 086 
T1P42A 0.90 ADD IT., V A,T 748C D.I.L. 080 

NEW CAP -PAC 1 11W 
CONTENTS: -AL ELECTROLYTIC CAPACITORS 

10mí 16V 6 pm 
22mf 16V 3 peo Value 2115 
47nit 16V 3 p. 

100mí 16V 6 pmNow £1.00 (inc. VAT) 
26m1 25V 3 pm 

C.W.O. PLUS P.P. ISp TO 
BETA DEVICES. 

4, Highbridge Street, 
Waltham Abbey, Essex. 

COMPONENTS GALORE, pack of 500 
assorted Radio, TV and Electronic 
components, a real bargain at a real- 
istic price. Send only £1.50 c.w.o. This 
applies only to United Kingdom and 
Ireland. Overseas prices by arrange- 
ment. Caledonian Components. PO 
Box 3, Glenrothes, Fife, Scotland. 

SIEGER COUNTER TUBES CV2247, 
ex -equipment (unused) complete with socket 
£1/S, 504ai Moving Coll meter scaled 1-10 
milli-Rontgens per hour, complete with mounting 
clip, ex -equipment, 31.10 (or one tube and one 
meter for £2.20), Smiths Motaysyn Position 
Indicator and Transmitter, with or without modi- 
C.estion will work as an aerial or wind direction 
monitor 22.10, 240° ex-alrcraft moving coil 
meter, 1mA FSD, scaled 0-110% with coloured 
sectors, 3 in. dia. (would make Ideal wind speed 
Indicator) £3.10. Prices include P. 6 P. Mall 
Order only. ELDUN ELECTRONICS 
IS RAVEN ROAD, TIMPERLEY, CHESHIRE 

Ladders 
LADDERS. Varnished. 2512 ft extended, 
£24.05, carriage £1.40. Leaflet, alu- 
minium ladders and loft stairways. 
Tel: Telford 586644. 
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Service Sheets 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 

MAIL ORDER ONLY 
SERVICE SHEETS SERVICE 

For Black and White TV, Radios, Record Players and Tape Recorders Sip 
Please send large Stamped Addressed Envelope. 

COLOUR MANUALS 
We can supply manuals for most makes of Colour Television Receivers 

B.R C. PYE EKCO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc. 
Please send a Stamped Addressed Envelope for a prompt reply. 

SERVICE SHEETS for Radio, TV, 
Tape Recorders, Stereo, etc., with free 
fault -fording guide, 50p and SAE, 
Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. 

BELL'S TELEVISION SERVICES for 
service sheets, manuals & books on 
radio/TV etc. Service sheets 50p plus 
SAE. Service sheet catalogue 25p. 
Back issues of magazines from April 
'74 onwards cover price plus 12p post. 
Free booklists on request. SAE with 
enquiries please to B.T.S., 190 Kings 
Road, Harrogate, Yorkshire. Tele- 
phone Harrogate (code 0423) 55885. 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP. 

Books and Publications 
UFO CHARTS: Wave Prediction 56p; 
Daily Flight Pattern 50p; TV Doppler 
Detection, 66p; Propulsion Theory 57p; 
Anti -Gravity' 57p; Map 52p. Numer- 

ous circuits: Detection, Radiometers, 
Multidigit Testers, Clocks, SAE Lists 
+ 10p. R & E, Highlands, Needham 
Market, Suffolk. 

T.V. REPAIRS MADE EASY 
Send your make/model/chassis no. 
& £3.50; by return you receive the 
repair manual containing simple to 
follow instructions including your 
set (no circuit diagrams included). 
British sets covered in 4 mono man- 
uals & 3 colour manuals (some 
foreign). Write/phone now for trade 
terms. 
Instructions to make a signal injector 
for £1.20. Ask about the giant Circuit 
Diagram Manuals. 
TV TECHNIC (PW2), 
76 CHURCH STREET, LARKHALL, 
LANARKS, ML9 1HE. (0698 883334). 

For Sale 

MICROPHONES: AKG D202EI, £45.00; 
AKG D19OC or E, £20.00; AKG D224, 
£60.00; Sennheiser MD211N. £45.00. All 
brand new and boxed. Please add 25% 
for VAT. All other AKG and Senn - 
heiser mikes, SAE for quote. J. J. 
Francis (Wood Green), Ltd., Manwood 
House, Matching Green, Harlow, 
Essex. Tel: Matching 476. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided 1/16" caper base-I.5p/sq. Inch. 
Single sided 1/16" glass-epoxy-2.0/sq. Inch. 
Any rectangular sizes cut to your requirement'. 
Please send cash with order. 
Price includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

Dedham Road, Ardleigh, Colchester, 
Essex, CO7 7QA 
Telephone 0206 230133 

D ISCOLIGHTS. Best! Cheapest! Re- 
liable! Bumper catalogue: Aarvak 
Electronics, 12a(P) Bruce Grove, N17 
6RA. 01-808 8923. 

Wanted 
WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C). 
367 Kensington Street, Bradford 8, 

Yorkshire. 

RADIO & TELEVISION SERVICING 
books wanted from 1963.64 edition 
onwards. £2.00 paid per copy by 
return of post. Bell's Television Ser- 
vices, 190 Kings Road, Harrogate, 
N. Yorks. Tel: Harrogate 55885. 

SERVICE SHEET circuit diagram and 
other info relative to Bendix RA -1B 
RX (Ex AM). Fair price paid. Clews, 
Penkridge Road, Acton Trussell, Near 
Stafford. Penkridge (078 571) 2630. 
Reverse charge. 

ELSTONE MR15 output transformer. 
New or good secondhand. Box No 128. 

Situations Vacant 

MEN! 
£90u.vu. 

can be yours 
Tens of thousands of new computer 
personnel needed over the next few 
years alone. Now for the first time 
anybody (no special qualifications 
are needed) can train outside the 
computer industry for an exciting 
career as a computer operator in 
only 4 weeks. It can pay around 
£35 p.w. as a starter and can 
reach over £90 p.w. We subscribe 
to the code of practice for Com- 
puter schools of the National Com- 
puting Centre-a non-profit organi- 
sation which was set up and spon- 
sored by the British Government. 
Write without obligation for FREE 
details TODAY. 

London Computer Operators 
Training Centre 
C25. Oxford 

9-15 Oxford St. WI. Tel: 01-734 2874 

Educational 
GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 8IZ. 

Miscellaneous 

QUARTZ CRYSTAL 
UNITS from 

1.0.60.0 MHZ 

FAST DELIVERY 

HIGH STABILITY 

TO DEF 5271-A 

4 
TEL. 

HYTHE 848961 
STD CODE 0703 

WRITE FOR 
LEAFLET AT -I 

McKNIGHT 
CRYSTAL Co. Ltd. 
HARDLEY INDUSTRIAL 
ESTATE, HYTHE, 
SOUTHAMPTON SO4 6ZY 

50 MIXED TUNING DRIVE CORD 
PULLEYS, 8mm to 12.7mm diameters, 
easily fitted te panels by any 6BA 
screw and nut, Suitable for large 
tuners t» miniature radios. £1 post 
free. 100 selected plated 2.4 and 6BA 
screws, comprising of csk/head, R/H, 
C/H and grub screws, etc., in lengths 
from 3.2mm to 35mm, an excellent 
assortment. 85p post free. 100 assorted 
4 and 6BA spacers, round and hexa- 
gon, threaded and clearance types, all 
popular lengths 6.5mm to 12.7mm. £1 
post free. One each of the above packs 
for £2.50 post free. All the above com- 
ponents are brand new items. Electro- 
Mech Products, 7 Chantry Avenue, 
Bideford, Devon. Manufacturers of 
precision turned components to the 
electronics industry. 

FELSTEAD ELECTRONICS (Pw95) 

Longley Lane, Galley, Cheadle, Ches. SKI 4EE 

Our new complete list with Illus. stylus chart 
and best values In cartridges, cassettes, tepe, 
audio leads, microphones, meters and multi - 
testera, phones, plugs, sockets and many useful 
accessories for radio, recording and hi -fl . Yours 
FREE for S.A.E. Usual trustworthy service. 

Most items available to callers in Manchester. 

at Trlonix, 177 School Lane, KIngeway Cud. II 

P.C.B. SUPPLIED FOR P.W. PRO- 
JECTS. A soldering varnish finish which 
is a superb soldering agent. 6p sq in. 
Positive master films for photo copy- 
ing 30p (13in x 8in max). (P&P 20p). 
R. Darlison, 1 Valentine Drive, Oadby, 
Leicester (0533-716273). 

ALUMINIUM PROJECT BOXES 
lids and screws included 
Box No. Length " Width " Height' Price 
7 S} 24 1 47p 

10 5f 421 1 Isp 
11 4 2f 2 46P 
12 3 2 1 0Ip 

14 7 5 2f 75p 
15 8 6 :t 13p 

Prices include VAT (et 8%%) but 8p should be added 
to the total order value for postage and packing. 
I WATT 12 VOLT FLUORESCENT LIGHT KIT 
Complete Kit including all components, heetsink, 
channel, tube, etc. 
ONLY £2.45 inc. VAT p & p 
Ready Built £410 Inc. VAT, p & p 
Diffuser Sep extra Inc VAT, p a p 
Send Cheque or P.O's with your order direct to:- 
FLECTRONICS IESIGN ASSOCIATES 
(Dept. PW12), 82 Bath Street, Walsall WSI 315E 
Phone: Walsall 33652 
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PRINTED CIRCUIT BOARDS, ready 
drilled for immediate assembly. Prices 
inclusive of P&P etc: No extras. 
Practical Wireless PCB's: Disco 
Amplifier £3.60 each. Disco Light 
Modulator £2.90. TELE -TENNIS (6 
PCB's) £3.70 -Sound Effects £1.10 - 
Ball Speed Control £1.10. Ferret 
Locator 85p. Derby £1.00. Electronic 
Clock £2.07. Easybuild Organ (2 PCB's) 
£5.80. Telephone Exchange £1.64. 
PRACTICAL ELECTRONICS PCB's: 
Joanna £1.25 each, all 14 £15.00. 
C.C.T.V. (2 PCB's) £2.18. Orion £2.26. 
I.C. Pulse Generator £1.37. Time Lapse 
Photography £1.40. Many Others Avail- 
able: S.A.E. for lists. 
PRODUCTION SPACE AVAILABLE 
for: P.C.B. Production, Silk-screen 
Printing, Tinning, P.C.B. Design and 
Modifications, Electroplating. Full Art/ 
Graphic, Photographic and Design 
facilities. Production Estimates: By re- 
turn upon submission of 'Rough's', Full 
Masters, Existing units or Circuit 
Diagram to: W.K.F. Electronics, Wel- 
beck Street, Whitwell, Worksop, Notts. 
SRO 4TW. Callers by appointment to 
1-3. Station Road. Whitwell. Tel: Whit - 
well (Derbys) 695 or 544, STD Code 
090974. 

PRINTED CIRCUITS 

and HARDWARE 
Readily available supplies of Con- 
structors' hardware, Aluminium sheet 
and sections. Printed circuit boards, 
top quality for individual or published 
designs. Prompt service. Send 15p for 
catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwleks. Tel. 4879 

11b PACKS OF ASSORTED SIZES OF 
COPPER LAMINATES. (Average 10 x 
5) for 80p. Min. order Ilb. Cash with 
order to:-F.E.S. Norton Springs, 
Norton Canes, Cannock, West Midlands. 

THE SCIENTIFIC WIRE CO 

Copper - Nickel Chrome - Eureka - Manganin 
Wires. 

Enamelled - Silk - Cotton - Tinned Coverings. 
No minimum charges or quantities. 
Trade and Export enquiries welcome. 

S.A.E. Brings List. 
P.O. BOX 30, LONDON, E1 65W 

AERIAL WIRE. High quality PVC - 
covered multi -strand copper, 50ft, 75p 
(12p); 75ft, £1.12 (15p); 100ft, £1.48 
(18p); 150ft, £2.25 (28p); 200ft, £2.88 
(30p); 250ft, £3.60 (33p); 300ft, £4.30 
(36p). P&P in brackets. Longer 
lengths available. SAE all enquiries. 
Al Radio Components, 14 The Borough, 
Canterbury, , Kent CT1 2DR. 

12 VOLT 21" 13 Watt Fluorescent Lighting 
(by ThornlAEI) with diffuser 6 on/off switch. Ideal 
caravan ,boa.. emergency iighting,etc. Guaranteed. 

£S 50 inc. VAT & Post. List price £702 inc. VAT 

SALOP ELECTRONICS 23 Wyle Cop, 
Shrewsbury, Shropshire Tel. 53211 

ENAMELLED COPPER WIRE 
S.W.G. 1 lb reel } lb reel 
10 to 19 2.40 l-35 
20 to 29 2.45 l -40 
30 to 34 2.60 I.50 
35 to 40 2.85 1.60 

All the above prices are inclusive of postage 
and packing in U.K. 

COPPER SUPPLIES 
102 Parrswood Road, Withington, 
Manchester 20 Tel: 061-445 8753 

SUPERB INSTRUMENT CASES by 
Bazelli, manufactured from heavy duty 
PVC faced steel. Hundreds of people 
and industrial users are choosing the 
cases they require from our vast 
range, competitive prices start at a 
low 75p. Examples: width, depth, 
height, Bin x 5in x Sin, £1.55; loin x 6in 
x Sin, £2.20; 10in x 8in x Sin, £2.75; 
12in x loin x Sin, £3.60; Bin x 4in x 4in, 
£1.80; loin x 6in x 4in, £2.70; 12in x 
8in x 4in, £3.60; 7in x 7in x Sin, £2-65; 
8in x loin x 6in, £3.60; 12in x 8in x 7in, 
£4; 12in x 12in x 7in, £4.40. Plus 8% 
VAT & S0p postage. Over 200 models 
to choose from. Prompt despatch. Free 
literature (stamp would be appre- 
ciated), Bazelli, Dept. No. 25, St. 
Wilfrid's, Foundry Lane, Halton, Lan- 
caster LA2 6LT. 

TEXAN AMPLIFIER 20 + 20 Watt 
Complete Kit £32.00 (Tax extra) 

Pack 1. Res. Np. Pack 2/3. Capacitors £3.65. 

Peck 5. Switches £1.N. Pack 6. Pots. Pack 7. 

Semi Cond. £S 25. Pack 9 P.C.B, £3.66. Pack 10. 

Chassis £3 N Case £3 50. 

Toroidal Trensf. EA N P.P. + Tax extra £2. 

(Toroidal Tranet. for 28W E6 10 + tax 6 post E2) 

TELERADIO ELECTRONICS 
325 Fore St., Edmonton, London N9 

OVAL DIGITAL CLOCK CASES 
Attractive stoneware pottery cases; 'oatmeal' 
glazed;at 

us 4 or 61e 
for most 

digit L.E.D. displays. 
circuits 

ONLY £344 inclusive 
Send S.A.E. for full details of above end many 
others, to: 

J. BARRIE -SMITH 
SI Conifer Rd., Coxtord, Southampton, Hants. 

NICKEL CADMIUM cylindrical accu- 
mulators for dry battery replacement. 
Buy no more dry cells. F/Scp. S.A.E. 
brings full details by return. Sandwell 
Plant Ltd. 1 Denholm Road, Sutton 
Coldfield, West Midlands. 021-354 9764. 

Synthesiser 
"Sounds 
Supreme 

by Dewtron (15 VAT extra.) 
Famous kits, e.g. wga-was complete 
kit £4.50; Fuzz kit £6.50 P&P 25p 
under £10. Ring Modulator modules 
£ 11. "Mister Baseman" Bass Pedal 
Units and whole range of synthesiser 
modules, musical novelties, etc. Cata- 
logue 20p from D.E.W. l.td., 254 
Ringwood Road. Ferndown, Dorset. 

FANTASTIC NEW 
MICROTEST 80 

MEASURES 
ONLY 

90x70x18mm 
ELECTRONIC ZERO 1.1 ra 

Amazing Value at 
8 fields of measurement 

and 40 ranges 

1 .95 

PRINTED CIRCUIT BOARD IS 
REMOVABLE WITHOUT SOLDERING 

Volts D.C. S ranges: 100mV - 2V. - 10V. - 50V. - 
200V: 1000V. (20ka/V) 2% precision on 
DC end AC 

Volts A.C. S ranges: 1 5V.- 10V. - 50V. - 250V. - 
1000V. (4k0/V) 

Amp. D.C. 0 r : 50µA - 500µA - 5mA - 
60mA- 500mA-5A 

Amp. A.C. S r : 250µA - 2 5mA - 25mA - 
250mA - 2 5A 

Ohms 4 ranges: Lowe O x 1- O x 10 -13 x 100 
from 1/10 d1 (l until 5 Mega n) 

V Output S ranges: 1 5V. - 10V. - 50V. - 250V. - 
1000V. 

Decibels 3 r : + 6dB, +22dB, +36dB, 
+50dß, +62dB 

Capacity 4 ranges: 25µF - 250µF - 2500µF - 
25,000µF 

SUPERTESTER 683R ICE 
20 000 Ohm per Volt/sensi- 
tivity Fully screened 
against external magnetic 
fields Scale width and 
smell case dimensions (128 
x 95 o 32mm) Accuracy 
and stability (1% in D.C.2% 

In A.C.) of Indicated 
reading Simplicity and 

ease of use and reedibllity Full ranges of 
accessories 1000 times overload Printed 
circuit board le removable without de -soldering 

More ranges than any other 
meter. Ask for fro. catalogue 
Accessories (extra) available to convert Microtest 
80 6 Supertaster UOR Into following: LIGHT - 

METER GAUSS METER, ELECTRONIC 
VOLTMETER, AMPERCLAMP, TRANSISTOR 
TESTER, TEMPERATURE PROBE, PHASE 
SEQUENCE INDICATOR, O x 100k MuitIplier, 
SIGNAL INJECTOR -Send for details. 

MORE RANGES FOR 
LESS MONEY! 
AC/DC Multimeter type U4324 
A -DC 0.04-3A - 6 Ranges. 
A -AC 0.3-3A -5 Ranges. 
V -DC 0.6-1200 V - 0 Ranges. 
V -AC 3-900 V -8 Ranges. 
Freq.: Intros range of 45 to 20kHr. 
Resistance: 500 Ohm to 5 MOhm- 
6 Ranges. Decibel: -10 to + 12dB. 
Accuracy: ± 2.5% DC. f 4; AC. 
Dimensions: 187 a 98 x 63 mm. 

Only £9.25 
ALPHANUMERIC NIXIE TUBES 57971 
The Alpha- 
numeric NIXIE 
tube has the 
ability to display 
all the letters of 
the alphabet, 
numerals 0 thru 
O and special 
characters in e 
single tub.. 
From the stand- 
point of both 
readability and 
electrical characteristics, the Alphanumeric 
NIXIE tube provides many unique benefits 
including * 170v-21mA * All d.c. operation * Uniform, continuous line characters of equal 
height * Memory with simple solid state drive 
circuits * Readability in high amblent light ... 
200 lootiamberts brightness * Long life with no 
lose of brightness * Character height 231n. 

Price only 99p each plus 16p P/P. 
Bases for above 600 each. 

. . 

JUST ARRIVED ! ! 
NUMERIC INDICATOR TUBES 

Ultra -long life, high quality, 0-9 end 2 Indepen- 
dent decimal points. Supply vollege NOV D.C. 
Current 14mA, Pulse duration 100µs. Character 
height 51, overall size 1.5. 
Brand new, guaranteed. Surplus to manufacturers 
requirements. Type B5853st 
1.25 E1. 25+ Np 100+ SIP 

1000+ price on application 
5% VAT to all Rams + 35p P & P 

ELECTRONIC BROKERS LTD. 
49-53 Pancras Road, London NW1 2Q13 

Tel: 01-837 7781 
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MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable Cells. 
Size L450-14" x 1d" 
x .44". 3 for £2.15 

Inc. P. & P. 
Size GA2-1 7" x 1.3" 
x 5". 3 for £2.65 

Inc. P. & P. 
Stilts Fi -Cord 

GARFIELDS, 295 Rye Lane, London, 
S.E.15 

BARGAIN PACK Electrolytic Capaci- 
tors. Unused and marked, good mixed 
selection. Price: 100 £1; P&P 15p (our 
choice). Etch your own circuit board. 
Printed circuit board, loin x 5in, com- 
plete with etching compound and 
instructions, 85p. P&P 15p. Ferric 
chloride etching compound in lib 
packs0p. 

P&P 30p. L nmptnst cashire 
withe 

1Mailuctions Order, 
6 William Street, Stubbins Ramsbot- 
tom, Bury, Lancs. 

JAllelav, FOR 

KITS 
AMTRON, JOSTYKIT, ETC. 

Send S.A.E. for full Information 
JAYBEE ELECTRONICS, Sarum Farm Est. 
SARUM ROAD, WINCHESTER, HANTS 

Telephone 0962-61806 

DO-IT-YOURSELF loudspeakers for hi- 
fi are our speciality. Full range of 
components and accessories includ- 
ing chassis speakers, crossovers, sound 
absorbent, grille fabrics etc. always 
available. We stock the fabulous 
value Helme speaker kits complete 
with full and easy instructions) also 
Peerless and Wharfedale kits. Just 
about the lowest prices anywhere! 
Send 8,2p stamp for bargain list to: 
Audioscan, Dept. PWl, 4 Princes 
Square. Harrogate, North Yorkshire. 

BUILD YOUR OWN 
You are invited to send S.A.E. for lists of our 
very extensive range of high quality amplifier, 
pre -amps, F.M. tuners, Instruments. Radlocontrol 
Ignition units and many other kits. Please state 
requirements. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON N9 

ELECTRO SPARES 
ARE STILL SUPPLYING BOTH THE 

P.E. VARICAP STEREO 
PUSH BUTTON F.M. TUNER KIT 
Easy to construct, highest quality reproduction. 
£33.50 INC. VAT & POSTAGE. SAE for FREE 

BROCHURE. 

AND 

P.E. 'GEMINI' STEREO AMP. 
all components available. Send 55p+9p. p. & p. 

for full constructional Booklet containing Per- 
formance details, specification assembly Instruc- 
tion and fault finding guide ETC. ETC. 

CAR OWNERS! DON'T FORGET 
THE 'MANTA' ELECTRONIC 

IGNITION SYSTEM 
for reduced petrol consumption and smoother 
running. Kit £15.50 Inc! VAT. P & P. Assembled 
£1715. 

ELECTROSPARES DEPT. PW2. 
268, ECCLESHALL ROAD. SHEFFIELD 

S11 SPE. 

TRANSMIT ! 
* Unique TRANSMITTER/RE- 

CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£7.95 for yours now! 

* Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send £3.50 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for lists 

2.71kg parcels surplus electronic components 
resistors, capacitors, switches, pots, etc. LI.20 p & p 75p. 
Wirewound resistors 2W and upwards mixed 
values 120 for £1, p & p 42p. 
Light bulbs mixed voltage and wattage cg. 
2.5v, 6v, I2v etc. from 0.5 watt upwards, 
including panel lights and vehicle bulbs 30 
for LI, p. & p. 30. 
R. A. STOBBS, 933 Manchester Road, 
Cowleraley, Huddersfield, Yorks HD4 5TA 

LOW-COST IC MOUNTING for any size 
DIL package. 100 pin sockets, 50p. 
7 and 8 hole plastic supports, 5p/pair. 
Quantity rates. SAE details and 
sample. Trial pack, 50p. (P&P lop/ 
order.) PKG Electronics, Oak Lodge, 
Tansley, Derbyshire DE4 5FE. 

"- r"r TREASURE TRACER 

11J1 MK III Metal Locator 
Varicsp tuning 

Britain's best selling metal 
locator kit 
Weighs only 22oz. Fitted with 
Faraday shield. 
Specter and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering iron, 
screwdriver, pliers and snips 
Five 'ranalstor circuit 
Send stamped, addressed 
envelope for leaflet 

Complete £10.90 Built & tested £15.25 Kit 
Post 60p --92p VAT(8°s) Post 60p L1-27 VAT(8 ;) 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON, EIS 2AN (Mail order only) 

60KHz MSF RUGBY RADIO RE- 
CEIVER. Available in kit form or 
assembled unit. Details from Toolex, 
Bristol Road, Sherborne, Dorset. 

GLASS FIBRE P.C.B.'s. Send 1:1 
master and 30p per board plus 7p 
per square inch tinned or plus 9p 
per square inch drilled and tinned. 
Discount for quantity. PROTO 
DESIGN 4, Highcliffe Way, Wickford, 
Essex. SSI1 8LA. 

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 

Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, Fleetwsy House, 
Farringdon Street, London EC4A 4AD 
Telephone 01.634 4451 

Rate 
14p per word, minimum 12 words. Box No. 35p extra. 

Company registered in England. Registered No. 53626. Registered office: Tower House, 8/14 Southampton Street, London WC2E 90X. 
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WATFORD ELECTRONICS 
33/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

TRANSISTORS (less 10), tor 25+ ol one type) 

AC125 16P BC148 7p BDY61 6Sp OC71 11p 

AC126 13p BC149 9p 6E115 22p 0072 tip 
BC154 18p 8E177 26p 0074 2817 

BC157 13p BF178 28p 0081 12p 
BC158 12p 8F179 33p 0082 12p 
BC159 13p RF180 33p 0083 21p 
BC167 12p BF181 33p 0C140 iNp 
8C168 12p BF184 22p 0C201 7017 

BC189C 12p 8F185 22p 0C202 NP 
BC170 lip 8E104 10p TIC44 30p 
BC171 11p BF195 10p TIP29 Up 
BC172 11p 8E198 12p TIP29A 45p 
BC177 16p 8E197 12p TIP29C 70p 
BC178 14p BF257 32p TIP30 Up 
BC179 111117 BFR79 30p TIP30A 54p 
BC182 10p BFX86 21p TIP3OB 040 
BC182L 12p BFX88 22p TIP30C 7611, 

BCt83 10p BFY50 1Sp TIP31 S/p 
BC184 12p BFY51 1Sp TIP32 44p 
BC1841 13p BFY52 15p TIP328 Np 
BC212 12p BSX20 lip TIP32C Np 
BC212L 13p B5Y95A 12p TIP33 95p 
dC213 10p BU105 £2'20 TIP33B 112p 
BC214 14p MJE370 Wp TIP33C130p 
BC214L 149 MJE371 78p 11934 1309 
BC461 Up MFP102 30p TIP35 259p 
BCY42 2tp MPF103 30p 

TIP36A 
BCY43 25p 330p 
BCY58 lip MPF104 309 TIP41 A Np 
BCY59 lip MPF105 30p TIP41B Np 
BCY70 13p 0C23 144p TIP42A Np 
BCY71 lip OC26 40p TIP428 74p 
BCY72 12p 0C28 54p T1S43 20p 
BD124 75p 0C35 54p TIS14 17p 
BD131 40p 0C36 52p ZTX107 10p 
BD132 409 0C41 15p ZTX10810p 
BD137 459 0C12 15p ZTX109 129 
BD140 S5p 0C44 13p ZTX300 12p 
BD115 SSp 0C45 12p ZTX301 14p 
BDY60 75p OC70 11p ZTX302 18p 

AC127 13p 
AC128 13p 
AC141 2017 
AC142 13p 
AC176 12p 
AC187 12p 
AC188 12P 
ACYt7 35p 
ACY19 25p 
ACY20 24p 
ACY21 2110 
ACY22 1Sp 
AD140 Ap 
AD149 4Sp 
AD1O1 37p 
ADIOS 379 
AF114 1tp 
AF115 lip 
AF116 18p 
AF117 lip 
AF118 40p 
AF121 330 
AF125 30p 
AF126 3017 
AF127 30p 
AF139 33p 
AF181 450 
AF186 4ip 
AF239 3tp 
BC107 Op 
BC108 Sp 
BC108B 12p 
BC108C 12p 
BC109 Op 
BC109B 12p 
BC109C 12p 
BC117 20p 
BC147 7p 

TTL 74*eseï1+m 
7400 i3P orº5o á 
7401 13p 7132 2Sp --- -- 

7402 11p 7433 36p 
7403 1Sp 7487 27p 
7404 lip 7438 27p 
7405 18p 7440 1áp 
7406 3111p 7441 6Sp 
7407 38p 7442 6Sp 
7408 13p 7443 120p 
7409 150 7444 10Sp 
7410 13p 7445 tóp 
7411 20p 7446 10Sp 
7412 20p 7447 Np 
7413 35p 7448 70p 
7414 Np 7450 1Sp 
7416 359 7451 iSp 
7417 360 7453 1Sp 
7420 15p 7454 1Sp 
7422 27p 7460 1Sp 
7423 22p 7470 30p 
7425 27p 4772 20p 
7424 270 7473 33p 
7428 38p 7474 Up 
7430 iSp 7475 32p 

7480 Up 
7481 Np 
7482 75p 
7483 83p 
7484 Np 
7485 1250 
7489 275p 
7490 /Sp 
7491 NP 
7492 4ip 
7493 39p 
7495 430 
7496 72p 
74121 30D 
74122 45p 
74123 Up 
74141 63p 
74151 SOp 
74190 

145p 
74191 

145p 

DIODES 
BY100 18p 
BY127 11p 
0A5 3tp 
0A9 Op 
OA10 36p 
0A47 Op 
0A70 Op 
OA79 ip 
04,81 ip 
0A85 tOp 
04.90 Op 
0A91 Op 

0A95p Sp 
0A200 Op 
0A202 Op 
110914 4p 
1N4001/2 Sp 
1104003 Sp 
1N4004/5 Op 
1N4006/7 6p 
1N4148 Sp 
1S920 6D 
15921 Op 

ZTX304 22p 
ZTX311 10p 
ZTXJ11 19p 
ZTX500 16p 
ZTX501 13p 
ZTX502 11p 
ZTX504 42p 
ZTX531 23p 
ZTX550 lip 
2N696 15p 
2N697 13P 
2N698 309 
2N706 11p 
2N708 16p 
2N918 I9p 
2N930 lip 
2N1131 2017 
2N1132 20p 
2N1301 20p 
2N1302 17p 
2N1303 20p 
2N1304 24p 
2N1305 24p 
2N1306 21p 
2101307 24p 
2N1893 30p 
2N1990 4Sp 
2N2180 i2p 
2102217 23p 
2N2219 20p 
2N2221 20p 
2102222 20P 
2N2303 25p 
2102369 14p 
2N2483 30p 
2102646 3iP 
2N2904 20p 
2N2906 15p 
2N2907 18p 
2N2926G1Op 

21029260 Op 
2N2926R Op 
2N2926Y ip 
2N3053 lip 
2N3054 4p 

POLYESTER CAPACITORS: Axial lead type. (Values ere in 41). 2N30551 I5p 
2103614 tSD 400V: U 001, 00012, 00015, 00018, 00022, 0-0033 3p; 00017, 00088, 001, 0.015, 
2103815 85p 0022 4p; 0033, 0047, 0088 Sp; 0.1. 0.15, 0.22, 7p; 0 33, 13p; 0.47, 17p; 100V: 0.1, 
2N3702 /0p 0.15 4p; 0.22 Sp; 0 33 SP; 0 47 9P; 0.68.13p; 1 01íp; 2-2 24p; 0.1uF/1000V 20p. 
2N3703 129 
2N3704 10p POLYESTER RADIAL LEAD P.C. TYPE (Values are in µf). FEED THROUGH 
2103705 12p 250V: 0-01, 0015, 0022, 0-033 317; 0.047, 0-068. 0.1 4p; 0.15 Sp; CAPACITORS 
2N3706 10p 022, 0-33 7P; 0-4799;0-68 Up; 1.0lop; 13 22p; 22 24p. 1000pF/350V BP 

2103707 109 
2103708 Ip ELECTROLYTIC CAPACITORS. Axial lead type (Values are In µl) 
2N3709 ip 63V: 0.47, 1 -0, 1 5, 2 2, 3 3, 4 7, 6.8, 10, 15, 20, 22, 47,11p; 68. tep; 10012p; 56V: 22015p; 
2N3710 Op 1000, 42p; 40V: 100 6p; 2200 Np; 30V: 3500, 41p; 2SV: 10, 22, 150, Op; 220 11p; 470 
2N3771 140p 1317: 84018p; 1000, 24p; 2200, 34p; 300039p; 4700, 47p; 16V: 40, 125, 250, Sp: 470 11p; 
2N3772 160p 1000, 1500, lip; 4700 36p; 10V: 4, 100, Sp: 640, 10p; 1000, 14p: 2200, 18P. 
2N3713 240p 
2103819 22p 
2N3820 47p 
2103823 00p 
2N3824 Np 
2N3904 1Sp 
2103905 17p 
2N3906 17p 
2104037 35p SLIDER POTENTIOMETERS 
2N4058 15p 0-25W log and linear values &`mm 
2104061 13p 5K (3-500K(1 sing!, gang 35p 
2104062 14p 10Kí3 -500K(á Dual gang Sip 
2N4871 31p 
2N5457 Np SOKO Lin 150mm WS 150 250p 

ALL DEVICES BRAND NEW 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 25p* TO 
ALL ORDERS UNDER E10.00. OVERSEAS ORDERS POSTAGE 
AT COST, AIR/SURFACE. 

V AT Applicable to U.K. Customers only. All prices are exclusive of 
VAT. Please add 8% to devices marked To the rest add 25%. 

Callers welcome to our New Shop at 33, Cardiff Road, behind Watford Fool - 
ball Ground. Monday to Saturday. Ample Free Car Parking space available. 

POTENTIOMETERS (AB) Carbon 
Track, 0.25W Log 60-5W Linear values 
1K 11-2M O single gang 110 
SK (3-2M(á single gang D/P switch 12p 

5K O -2M R dual gang stereo ISp 

2105458 30D PRESET POTENTIOMETERS 2N5159 Sop 
0.1W 500-2.5M(I Sub Min Vert. only 059 5p 

3N111 tSD 0.25W 1000-2.2M [2 Horixontel Op 
40381 40p 0.25W 200()-1M(á Vertical Op 
40362 Op 
40673 Np RESISTORS-Erie make 

Carbon, Miniature, High Stability, Low Noise 
POWER Tol. RANGE Val. 1.99 100+ 
0ß5W 5% 220-4-7M E24 1p i -Sp 

0 5W 5% 2.20-4-7M E12 113 0.8p 
1W 5% 220-10M E12 2 -Sp 2p 

100 oft price per value not mixed. 

JACK PLUGS 

C MOS* 
lele s5% e10+0+ 

MIXED 

4000AE 16p 
4001 AE 16p 
4002AE 1ip 
4007AE 16p 
4008AE 77p 
40094E 44p 
4010AE 44p 
4011AE 16p 
4012AE l8p 
4013AE 44p 
4015AE 81p 
4016AE 44p 
4017AE 61p 
4018AE 81p 
4019AE 44p 
4020AE Np 
4021 AE 81p 
4022AE 7ip 
4023AE 16p 
4024AE 64p 
4025AE 17p 

4028AE 74p 
4029AE 94p 
4033AE 111 p 
4040AE Np 
4042AE 470 
4013AE 81p 
4044AE 7Sp 
4045AE 111p 
4046A9 1Np 
4047AE 74p 
4049AE 44p 
4050AE 44p 
4055AE 1Np 
4058AE 10017 
41169AE 16p 
4070AE 14p 
4510AE 124p 
4511AEi91p 
4518AE 1Np 
4520AE Np 

LINEAR IC'S BRIDGE 
709C 14 Pln 2813 LM300H 170p SL103D 176p RECTIFIERS 
710 Np LM301 3tP SL414A 176p (plastic cose) 
711C 22p LM304H 170p SN76033 1Np 1A50V 211p 

747C 70p LM30S 170p SN76115 2Np 1A100V 24p 
748C 28p LM380 SSp TAD100 130p 1A200V 25p 
AY -1-0212 SNP LM381 1Np TBA800 9Sp 1 A400V lip 
AY -1-5051 120p LM3900 SSp TBA810 1Np 1 A800V 29P 
AY -5-1224 365p M2S2 tNp ZN414 Np 2A50V 36P 

AY -5-3600 Stop Data 25p 2A100V Nip 
REGULATOR* AY -6-3507 stop MC721P SSp 2A200V 44p 

AY -5-4007 7350 MC7303L 744P 3C 45p 2A400V 41p 
CA3018 72p MC1304P 360p 72805 (T03) lisp 2A600V Np 
CA3020 145p MC1310P 220p 7815 (T03) 1110p 4A100V Up 
CA3035 13Sp MC1312 1Np LM309K 185p 4A400V Np 
CA3036 Np MC1710CG SSp MVR12 1Np IA800V Np 
CA3046 SIP MFC40008 Np 6A100V Np 

ZENDES 
Range 
7V3V 

CA3048 220p 
CA3075 1511p 
CA3081 150p 
CA3089E lisp 

MFC6040 Np 
NESSS Op 
NE5560B Np 
NE561 3200 

BA400V top 
8Y122 Np 
BY164 Up 

CA3090A0 2S0p 
CA3123E 146p 

NF502 270p 
NE565 304p 

400mW SP 
3 -3V -33V DIAC 

ICL8038 270p NE567 240p 1-3W 17p ST2 Top 

DENCO COILS OPTO ELECTRONICS* 
Dual Purpose 'DP' LED TIL 209 (red) with soc et 14p 
Rng. 1-5 B,Y,R,W Sop LED Larger 0.2" diem. Red + socket lip 

6.7 B,Y,R Sip LED Larger Grn, Yell, Amb. + socket 22p 
1-5 Green Np Seven Seg Displays 

Transistor Tuning colla 
'T' Type 

Sockets for above Np 
Rag. 1-5 8,Y,R,W 71Ip 

Mlnitron 3015F 110p OCP 70 Np 
MAN 3610 171p OCP 71 iSp 
MAN 3640 170p ORP 12 Np 
LIT 704 (Cmn. Cath.) 125p ORP 61 Sip 
LIT 707 (Cmn. Anode) 123p 2N 5777 311p 

IFT 13/14/15 SSp each LIT 747 (Cmn. Anode) 215P 
IFT 18/465 7Sp 
IFT 18/1.6 MHZ 7Sp PANEL METERS' Full Scale 

59x48 x 35mm req. 11" hole 
TOC 1 lip 0-504A 0-100mA 504A-0-50oA 
MW F.R. Aerial 70p 0-1004A 0-500mA 100µA -0-1004A 

PW EASY BUILD 
ELECTRONIC 
ORGAN 

0-600µA 0-1Amp 5004A -0-5004A 
0-1mA 0-50V DC £3.0S each 
0-5mA 0-300V DC 
0-10mA "S" Meter 

Send SAE for 0-50mA "VU" Meter 
complete list Price £2.15 each. 

SCR* 
(Thyrlstors) 
IA50V Sip 
to 100V 47tp 
1A200V 47p 
IA 400V 52p 
IA 000V 70p 
3A 50V Up 
3A 100V 43p 
3A 200V SSp 
3A 400V 74p 
3A600V Np 
SA 400V Np 
7A 400V 12Sp 
1060 SSp 
MCR101 Sip 
TIC44 21P 
2104444 181p 

TRIACS 
3A 400V 1011p 
6A 400V 1209 
6A 500V 1Mo 

10A SOOV 165p 

ALUM. BOXES 
with lid* 
2105171} Sip 
454x1}' Np 
4x21x11" Sip 
40}x1}" Np 
4x2}x2' Np 
372x1" 44p 
Sx4s2" 7Sp 
755x2}- 84p 
00103" 1Np 
10770" 122p 
1004103" 110p 
12x573" 120p 
127873" 180p 

SPEAKERS 
80 0 3W 
21' & 3" Np 
640 2}" Np 

LUM BEAD CAPACITORS 
3SV: 0.14F, 0.22, 0.33, 0.47, 068, 1.0, 
224F, 3.3, 4.7, 6.8. 25V: 1.5, 10. 14V: 
100E, 22. 10V: 15µF, 33. OV : 474F. 
311: 100oF. 
Price: lip each. 

MYLAR FILM CAPACITORS 
190V: 0-001, 0002, 0005, 0.0l,á 
0015, 0.02, 0.04, 0.054F, 014F 
0.15, 0.2 NV: 0474F 

4p 
Sp 
S 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 0.5pF to 10,0000F 2 

0.015µ1, 0.02201. 00330f, 0047µf 3 

JACKSONS VARIABLE 
CAPACITORS 6:1 Ball Drive 
Dielectric 4511/DAF 97 
00pF Np 
O09F Up 

500pF lip 
Dllemin 
300pF 12Sp 
500pF 10Sp 

00-365 240 
00-208/176 240 
C804-5pF, 15pF 

50pF 120 
100pF, 150pF 

195 

2.Smm 
3.5mm 
Standard Mono 
Standard Stereo 

Screened 
chrome 

16p 
14p 
180 
32p 

Plastic 
body 

OP 

1/p 
13p 
lip 

SOCKETS 

Open 
metal 

Op 
SP 

13P 
15p 

Moulded 
with 
break 

contacts 
lip 
22p 

PP3 Battery 
Connectors 

Op 
TEST 
PROBES. 
Red or Black 

20p 
PC Boards' 
Music Box 

£2.32 
Emrg. Lt. Unit 

£3.00 

DN 
2pin Loudspeaker 
3, 4, 5 (180" 6 2400) 
6p n Audio type 

Plugs Sockets 

12p 8p 

CO -AXIAL (TV) /Op SP 

PHONO 
assorted colours 
Metal screened 

511 (8913 
7p ip(dbl.) 

12p 10p (trpl.) 

BANANA Op ip 

CERAMIC TRIMME 
CAPACITORS 
2-7pF; 4-15pF; 6-25pF 
8-30pF 17p each 
MINIATURE 
3-10pF; 3-309F; 10-409 

15 
COMPRESSION 
TRIMMERS 
3-40pF 18p 

20-2509F 27p 
100-5009F 32p 
DAU TRIMMERS 
miniature 5-25pF 20 

EARPHONES 
With Cord and Jack 
Plug Magnetic 
2.5 mm plug 
3.5 mm plug 
Crystal 
3.5mm plug 

15 
15 

31 

p 

p 

SWITCHES* 
TOGGLE: SPST 211p 
DPDT 24p 
SUB -MIN TOGGLE 
SP changeover Up 
SPST on/oft Np 
DPDT 6 Tag Np 
DPDT Centre off tip 
SLIDE: 
1A DP 250V lip 
IA DP 250V C/O 12p 
OA DP 250V Op 

PUSH BUTTON: 
Push on/Push oft, spring loaded 44p 
Miniature Non Locking 
Push to Make 15p 
Push to Break 25p 

ROCKER (white): 10A 250V 
SP changeover centre oft 2Sp 
ROCKER: (black) on/off 10A 250V 20p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V Np 
ROTARY: 19/2w, 2p/6w, 2p/2w, 2p/4w, 
30/3w 3p/4w, 4p/2w, 4p/3w 26p 

DIL SOCKETS 
Low profile 
8 pin 12p 
14 pin lip 
16 pin 14p 

HEAT SINKS 
TOS/SF Op 
TO10/18F Op 
TO66/TV2 1Sp 
TO3/TV3 1Sp 
Insulation Klt Op 
(Mica 6 2 washers 

TRANSFORMERS MAINS 
Primary 220-200V 
6-0-6 (miniature 100mA Np 
9-0-9(miniature) 100mA Np 
12-0-12 (miniature) 100mA Np 
30-24-20-15-12-0 (MT 79AT) IA 295p 
30-24-20-15-12-0 2A 340p 
12-0-12 1A £2 40 
15A51Á £2.44 
6-3V-1 -6A/240V 60mA' E2ß4 
LT44 Mini. Orly. Prl 20K Sec 1K Np 
LT700 Mini. Output, Prl 1ßK Sec S n Up 
VEROBOARD* Pitch 

0.1 0.15 0.15 
(copper clad) (plain) 

2}x3}" 32p 24p lip 
2 xS" 35p 3Sp 18p 
3 x3}" 35p 350 - 
3 x5" Np 41p 20p 
4x17" 165p 71p Sip 
31717" I45p 11Sp 75p 
4417" 18Sp - 118p 
Pkt of 36 pins 22p 
Spot face cutter 32p 
Pin Insertion tool 72p 

LAMP HOLDERS AND LAMPS* 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White /I 
LES BULBS 6v end 12v 7 
MSS HOLDERS Chrome cover, Red or 
Amber, Jewelled top SO 

MES BULBS 3 -SV 6V 12V 7p 
NEON: }" Square top, Red or Green 
Round top Red sealed with Resistor 21p 
Neon with leads 9 

KNOBS*(flta }" shaft, with grub screw 
except K2 (push fit) 6 K8 (tor sliders). 
KI Black or White pointer type o 
K2 Slim slivered aluminium lop 
K3 Black 1+" with chrome rim ISp 
K4 Black serrated. Metal top with 

line Indicator 33m dlam. 211p 

KS Black fluted metal top and skirt 
calibrated 0-10. 37mm dia. 2Sp 

K6 P/12 as KS with pointer on skirt 22p 
K7 Black, knurled, tapered. Metal top 

top 6 skirt. Callb. 0-10, 30mm 22p 
KO Black or slivered for slider pot 7p 
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TTL5 BY TEXAS 
7400 13p 1483 80p 
7401 14p 7484 95p 
7402 14p 7485 120p 
7403 lip 7486 30p 
7404 18n 7489 270p 
7405 lip 7490 46p 
7406 Up 7491 75p 
7407 Sip 7492 45p 
7408 16p 7493 40p 
7409 20p 7494 75p 
7410 14p 7495 65p 
7412 23p 7496 78p 
7413 32p 74107 309 
7414 40p 74121 30p CA3028 Dill. Cascade Amp. T05 90p 
7418 33p 74122 48p CA3046 Transistor Array 14 DI. 50p 
7420 14p 74123 Up CA3048 4 Low Noise Amp. 
7422 Up 74141 45p 16 DIL 200p 
7423 34p 74151 72p CA3089E FM IF System 16 pin DIL 200p 
7425 30p 74153 45p CA3090 FM Stereo Dec. 16 DIL 160p 
7427 37p 74154 150p ICL8038CC Fun. Gen. 14 pin OIL 275p 
7430 14p 74155 76p LM380 2W Audio Amp. 14 DIL 90p 
7432 25p 74156 76p LM381 Stereo Preamp. 14 DIL 180p 
7437 25p 74160 99p MC1310P FM Stereo Dec. 14 DIL 175p 
7440 14p 74161 99p MC1312 
7141 asp 74162 99p MC1314 } SO Quad. Dec. 14 DIL 950p 
7442 60p 74163 99p MC13151 
7447 75p 74164 120p MFC4000B }W Audio Amp. PCB 70p 
7448 70p 74166 126p MFC6040 Electronic Attenuator 90p 
7450 1Sp 74175 859 NE555 Timer 8 pin DIL 45p 
7451 lip 74180 100p NE556 Dual 55514 pin DIL 100p 
7453 tip 74181 2 911p NE561 PLL with AM Demod. 325p 
7454 lip 74182 82p NE562 PLL with VCO 16 DIL 325p 
7460 1Sp 74185 1359 NE563 PLL FM/IF Demod 300p 
7470 27p 74190 144p NE565 PLL 14 pin DIL 200p 
7472 25p 74191 1449 NE566 PLL Fun. Gen. 8 DIL 150p 
7473 30p 74192 120p NE567 PLL Tone Dec. 8 DIL 150p 
7474 30p 74193 1209 2567 Dual 587 14 pin DIL 3709 
7475 45p 74194 108p 'SN72733 Video Amp. 14 pin DIL 120p 
7476 30p 74195 75p TBA570 AM/FM Radio Receiver 160p 
7480 50p 74198 1989 TBA800 5W Audio Amp. OIL 90p 
7482 70p 74199 180p 'TBA810 7W Audio Amp. OIL 100p 
C-MOS I -Cs 4028AE140p TBA820 2W Audio Amp. OIL 80p 

4001AE 194000A 

E 

p 4046AE202p "ZN4140 TRF Radio e Receiverr 110p 
4002AE 19p 4047AE137p Basic data sheets at lop each + SAE. 
4009AE 67p 4049AE 83p 
4011AE 21p 4054AE196p 
4013AE 83p 4055AE196p 
4016AE 63p 4058AE1359 
4017AE163p 4060AE229p 
40I8AE229p 4071AE 26p 
4022AE169p 4081AE 28p 
4023AE 21p 4510AE160p 
4024AEt16p 4511AE250p INSULATORS: Mica + 2 Bushes for 4027AE 91p 4528AE120p T03 6 T066 Sp 

CLOCK I.Cs. 
MM 5314 24 pin DIL 435p 
Data sheets 30p each + SAE 

LOW PROFILE DIL SOCKETS BY TEXAS 8 pin 13p, 14 pin Up, 16 pin 
ISp, 24 pin 50p 

Minimum order L2. P & P 20p. MAIL ORDER ONLY 
Please add VAT as shown 

VOLTAGE REGULATORS (PLASTIC) 
723 1 amp } Ve - Ve 
14 pin DIL 45p 5v 7805 140p 7905 2009 

12v 7812 1409 7912 2809 
Data Sheets on 15v 7815 140p 7915 200p 
Vol. Reps. 18v 7818 140p 7918 200p 
10p each 24v 7824 140p 7924 200p 

OP. AMPS 
'301A Ext. Comp. 8 pin DIL 34p 

709 Eat. Comp. 8/14 pin DIL 30p 
'710 DIR. Comp. 14 pin DIL Sop 

741 Int. Comp. 8/14 pin DIL 259 
'747 Dual 741 14 pin DIL 70p 
748 Ext. Comp. 8 pin DIL Up 
776 Prog. Op. Amp. T05 140p 
3130S COSMOS 8 pin DIL 100p OPTO -ELECTRONICS 

1..M3900 Quad Op. Amp 14 DIL 70p OCP70 30p Seven Segment Displays 'MC1458 Dual Op. Amp. 8 pin OIL 70p OCP71 80p 3015F 0.3in DIL 1209 
NE538T FET Op. Amp. T099 275p ORP12 Sop MAN3M 0.1271n. PCB 110p 

ORP60 Sop DL7040.31n. DIL 1159 LINEAR LC,. 60p DL7070.3In. OIL 135p 
2805777 40p DL7470.61n. OIL 225p 
LEDS: TIL20S Red 14p; TIL211 Green 30p 
SCR -THYRISTORS OTHER 
IA 50V TO5 40p B 10 Stud 
1A100V T05 42p IA/700V 140p 
1A400V T05 52p C1060 Plastic 
1A600V TO5 70p 4A/400V SSp 
3A400V Stud 75p MCRIO1 TO -92 

7A400V TO5+HS 90p 0-5A/15V 269 
16A400V Plastic 180p 2N3525 TO -66 

M252 - 16 pin DIL 
RHYTHM 
GENERA TOR 
Drives 8 Sound Gens. 
15 Frog. Rhythms 
£9.00 + P&P + 25% 
VAT. 
Data 25p. f SAE. 

TRIACS 
100V 

3 Amp 85p 
6 Amp 599 

10 Amp 109p 
15 Amy 1459 

400V 
99p 

1200 
154p 
í80p 

5A/400V 019 
2144444 Plastic 
8A/600V 185p 
2805060 TO -92 
0 8A/30V sOp 
2145082 TO -92 
0.8A/100V 40p 
2N5064 TO -92 
0.8A/200V '43p 

500V 
120p 
150p 
165p 
220p 

OTHER 
40430 80p 
40486 99p 
40689 9Sp 
BR100 

DIAC 21p 
BRIDGE 
RECTIFIERS 

1A 50V 22p 
1A 100V 24p 
1A 400V 27p 
1A 600V 30p 
2A 50V 30p 
'2A 100V 35p 
2A 400V 45p 
2A 600V 48p 
4A 100V S5p 
6A 100V 63p 

Govt., Colleges, etc, ordere welcome 

DIODES 
BY100 15p 
'BY126 12p 
'BY127 12p 
'OA47 7p 
'0A70 8p 
'0A79 7p 
OA81 7p 
'0A85 9p 
'0A90 Op 
OA91 tip 
'0A95 7p 
'0A200 Sp 
0A202 7p 
'IN914 49 

iN4001 
IN4004 
IN4007 

IN4148 

Sp 
IP 
8p 
4p 

ZENERS 
3 3V to 33V 

"400mW Op 
'1W lip 
Tunnel 
AEY11 50p 
Varieap 

'86105 309 
Noise 

'ZIJ (Zo/l 90p 

AC126/7 1p MJ 55 99p 2N3055 Sop 
AC728 71p MJE3055 65p 2N3442 140p 
AC141/2 18p 'MPSA06 30p 2N3702/3 11p 
AC176 11p MPSA12 SOp '2N3704/5 tip 
AC187 12p MPSU06 62p 2N3706 10o 
AC188 11p 'MPSU56 78p '2N3707 11p 
AD149 43p 0C28 61p '2N3708/9 9p 
AD161/2 369 OC35 48p 2N3773 2209 
AF114;5 16p OC41/2 Up 2N3866 70p 
AF116/7 lip 'OC44/5 10p "2N3903/4 1Op 
AF139 33p OC71 16p 2N3905/6 lip 
AF239 40p 0072 20p 2144058 1Sp 
BC107/8 9P OC83 280 2N4060 13p 
BC109/C 10p TIP2955 70p 2144289 20p 

BC147/8 7p 'TIP29A 40p 40361 38p 
BC149 ip TIP30A 48p 40362 40p 
8C157 11p TIP31A 52p 40364 1209 
'BC158/9 10p TIP32A Sip 40410 S5p eel 69C 12p TIP33A 90p 40411 225p 
BC177 1Op TIP34A 115p 40594 75p 
BC178 lip TIP35A 220p 40595 15p 
BC179 lip TIP36A 290p 
BC182/3 10p TIP41A 85p 

BC184 91p TIP42A 70p 
BC187 309 ZTX108 9p 

9BC212 99p ZTX300 13p 
BC213 lOp 'ZTX504 1Sp 
BC214 14p ZTX504 48p 

BCY70 18p 291697 13p 
BCY71 22p 2N6O8 34P 
BD123 160p 2N706 12p 
80124 OSp 2N708 18p 
BD731 iip 2N830 18p 
00132 40p 2N1131/2 18p 
80135 S5p 2N1304/5 2113 

00139 SSp 2141306 28p 
BD140 SOp 2141613 20p 

BF115 22p 2N1711 20p 
BF167 23p 2N1893 30p 
BF173 2Sp 2N2219 20p 
BF257 32p 2/42221/2 20p 

BFR39/40 30p 2N2369 14p 
'111FR79/80 309 2N2484 30p 
BFR88 30p 

2/41429R6 
OOP 

BFX84 20P 
21129260 ip BFX8SI8 25p 2N2926YG Op BFX87 20p 
2N3053 18p PUJT BFX88 24p 

BFY50 lip 2803054 /0p '2N6027 48p 
BFY51 /Sp 
BFY52 lip 
BRY39 34p 
BSX19/20 16p 

BU105 140p 
'BU108 250p 
MJE340 45p 

FETe 
'BF244 
MPF102 
MPF103 
MPF104 
MPF105 
'2N3819 ' 2N3820 
2N3823 

'2N5457 
' 2N5458 
2N5459 

36p 
30p 
30p 
30p 
30p 
25p 
57p 
SOp 
30P 
30p 
30p 

MOSFETs 
3N128 73p 
3N140 8Sp 
3N141 75p 

44 S 800pp 

UJTs 
TIS43 27p 
2142160 80p 
2N2046 35p 

2N4871 300 

VAT RATES 
ALL ITEMS 8°%, 

EXCEPT where marked ' 
which are at 25% 

TECHNOMATIC LTD. s SAN Ñ NRWT9 
ROAD 

Tel. 01-304 4333 
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GROVE 44A WESTBOURNE GROVE Z & I AERO SERVICES LTD. Retail 
85 TOTTENHAM COURT ROAD 

LONDONS op 
LONDON W2 SSF Tel. 580 8403 

Tel: 727 S641/2/3 Please send all correspondence and Mail -Orders to Head Office Open all day Saturday 

MULTIMETERS-MADE IN USSR 
AC/DC ¡ 
MULTIMETER 1 

- I TYPE 04324 
33 ranges covering 
D.C. current o o. 

.... 604A to 3A; 
AC current 
300µA -3A ; 
DC voltage: 0 6- 
1200V F.' y 

AC/DC 
MULTIMETER 

i I 

AC voltage: 3- _' `i ' 
TYPE U4315 

900V AC/DC MULTIMETER TYPE U4323 
Resistance: Apart from usual multimeter facilities 

;,;_ 500ü-500k0the instrument incorporates fixed fre- 42 ranges 
Level: -10 to quency Audio (1kHz) and I.F. (465kHz) covering: 
+12db Oscillators. 22 ranges covering AC D.C. current 50µA-2.5A;,A.C. current: 
Sensitivity: Voltage 2.5-1000V; D.C. Voltage 0.5- 500µA -2.5A; AC/DC voltage: 1-1000V; 
20,000 o.p.v. DC. 1000V; D.C. current 50µA to 500µA and Resistance 3005-500k52; Capacity up to 
4,000 o.p.v. A.C. resistance 0 to 1M52. Sensitivity 20,000 0.5µF; Transmission level: -15 to +2db; 

Instrument is powered by re -chargeable o.p.v. Oscillator output voltage -1V Sensitivity: 20k52/V DC, 2k52/V AC. 
nickel cadmium batteries. minimum. 
PRICE £9.85 PRICE: £8.00 PRICE £10.00 

PLEASE NOTE THAT NO OVERLOAD PROTECTION IS INCORPORATED IN ANY OF THESE INSTRUMENTS. 

Full description of the above, as well as other instruments, is available in our illustrated 126 -page catalogue, which also includes 
price list of comprehensive range of transmitting and receiving valves, semiconductors and passive components. Please send £0.20 

for your copy. 

All prices are exclusive of V.A.T. When remitting cash with order please add £1 00 per instrument for packing and postage 
and appropriate rate of V.A.T. (at present 8%) to the total. No C.O.D. orders accepted. Mail orders are dealt with within 
48 hours. 

BUILD YOURSELf A 

251N AMP 10H ONLY 
COMPLETE 
KIT SUPPLIED 
DORAM one of Britain's leading mail- 
order distributors of audio accessories 
&components brings you the' INTERNATIONAL 

25- a 25W per channel Stereo Amp.. that you 

can build yourself! 
This 'real -value- for- money' kit is supplied 
with clear assembly instructions and 
reliable components to give you a big 
sound to be proud of. 

*Triple Op -amp pre -amplifier 
*Power Darlington ïnoutputstage 
*25Wperchannel into 8 ohms 
*Modern, elegant styling 

GENUINE MANY MORE INTERESTING 
AUDIO KITS AND COMPONENTS 

BIG -SOUND VALUE! LISTED IN DORAM'S CATALOGUE 
PRICED AT ONLY 60p. Aii. DCWAM 

INTERNATIONAL 25 

. e ' 
DORAM ELECTRONICS LTD ': P 0 Bo. TR8 Loud, LS12 2UF 

Tel L, . 1. 10532) 34222 

DESOLDERING 
MADE SIMPLE 

ONE HAND 
OPERATION 

NO ELECTRICS 

NO CABLES 

*TROUBLE 
FREE 

NORMAL 
PRICE £9.43 

ADCOLA 
OFFER PRICE 

£7.1021 
ALL PRICES 

INCLUDE 8% V.A.T. 

PLEASE ADD 25p 
TO ALL ORDERS FOR 

POSTAGE & PACKING 

De -Soldering is no longer a problem when you use the 
de -soldering gun and Adcola Invader soldering iron. 
If you order the L646 Soldering Iron and de -soldering 
gun, this offer saves you 25% off the manufacturer's 
recommended list price for these top quality tools. 

SENO CHEQUE OR POSTAL ORDER NOW TO: 

ADCOLA PRODUCTS LIMITED,GAUDEN ROAD,LONDON S.W4 6LH 
Published on approximately the 7th of each month by 1PC Magazine Limited, uleetway Douse, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agente for Australia and New Zealand-Gordon and botch (Asia) Ltd.; Booth Africa-Central News Agency Ltd. PiaciicLL Wiasws is sold subject 
to the foUowingcondiüons, namely that It shall not, without the written consent of the Publishers first baving been given, be lent. resold. hired out or otherwise diryoied of by way of Trade at 
more than the recommended selling price shown ou the cover, excluding Eire where the selling price is subject to V.A.T., and that It shall not be lent. resold, hired out or otherwise disposed 
of in a mutilated condition or in may unauthorised cover by way of Trade or affixed to or u part of any publication or advertising, literary or pictorial matter whatsoever. 



II3Ui\IITi electronics 
Dept. 1. 56, Fortis Green Road, 

Muswell Hill, London, 0 3H N. 

telephone: 01-883 3705 

e+,. C - MOS 
1-24 

CD4000AE 19p 

CD4001AE 19p 

CD4002AE 19p 

CD4006AE £1.59 

25-99 Ittl 
I7p ldp' 
17P * 

149 
I7p 14P 

£1.33 £1.06 

I.C. SOCKETS 

Pin Sockets, pins in snips 
of 100. Jae snip off who, 
you need. 65p per snip 
Dual in line 

.709(8 
555 (8 pin dip)V 55p' 
555 (10-9910 81P 

556 (14 pin dip) El .29 

703 (RF/IF Amp) 68P 
pin dip) 38p 

45p 

LINEAR 
AY -1-0212 26.93 
AV -1-5051 21.44 
AV -5-1224 23.95 ' 
AV -5-3500 26.59 
AV -5-3507 £6.59 
AV -5-4007 '7.94 

I.C.'s 
LM2111 £1.12 
LM3900 69p 
LM3909 66p 

MC1303L £1.94 
MC1306P 85p 
MC1310P £2.10 

SN76001 N (TÁÁ611) £1.82 

SN76003N £3.30 

SN76013N El.98 
5N76023N £1.98 
SN76227N(MC 1327) £1.89 

5N76532N £1.86 
SN76544N £1.81 

CD4007AE 23p 
CD4008AE £1.75 
CD4009AE Use 

004010ÁE Use 

19p' 15p 

ELM £1.17 
C04049' 
004050' 

8 pin 14. 24 pin 26p. 905 
14 pin I5p 28 pin 30p. 8 pin 31p. 
16 pin I5p 36 Pin 39 p. 10 pin 35p. 

709 (T0-99) 
709 (14 pin dip) 39p 

71018 pin dip) 39P 
710 (10-99) 4505N76660N(TBA120) BHA0002 £3.01 

£1.19 

MC1312P £2.52 
MC1314P £4.34 
MC1315P £4.85 
MC7327P £1.18 

5N76550-2(TAA550)89p 
5N76552-2 81p 

75p 

CD401IAE 19p 

CD4012AE 19p 
I7p 
17p 

14p 
149 

r /CÁ2111 

FREE CIRCUITS 710114 pin dip) 44p 

711110-99) 519 
CA3045 £1.69 
CA3046 809 

MC1330 89p 
MC1339P £1.60 

SN7666614 (CA3065) £1.12 

CD4013AE 59p 

CD4014AE El .75 
CD4015AE E1 .75 
CD4016AE 55p 
CD4017AE 21.29 
0040186E £1.89 
CD4019AE 809 

CD4020AE £1.97 
CD4021AE 21.75 
CD4023AE 19p 

C124022AE £1.83 
CD4024AE £1.26 
CD4025AE 19p 

50p 
£1.46 
£1.46 

48p 
£1.07 
21.56 

66p 
£1.64 
£1.46 

17p 

£1.53 
£1.05 

17p 

46p 
£1.17 
E1.17 

449 
93p 

£1.25 
53p 

£1.31 
£1.179 

149 

£1.2? 
84p 

' (4p 

Our 
is 

Linear 
(35p. 
and 
15 

8 Poge A4 Audio I.C. Booklet 
supplied FREE with purchases d 

I .0 .'s worth fl. or more 
if sold alone) Conroins circuits 

pin connections 
Amplifiers 250 n1W to 20 warn 

5 Audio Pre -Amplifiers 
Tape Pre -Amplifier 
Power Driver 
Instrument Amplifier (Bifer) 
General Purpose Mini Amp! Fier 
D.C. Controlled Gain Control 
Micro -mini rodio (2 I.C's) 

711 (14 pin dip/ 449 

720 (A.M .Radio ) E1 .76 

723 (10-99) £1.09 
723 (14 pin dip 55P 
741 )8 pin dip 30P 
741 (T0-99) 43P 

741 (14 pin dip) 349 

747 (14 pin dip) £1.04 
748 (8 pin dip) 424 
748 (T0-99) 469 

748 (14 pin dip) 49p 

753 (F.M. 1,1.1.F) 
'1.08 

CA3053 59p 
CA3065 £1.60 
C63075 £1.64 
CA3078 £1.26 
CA3080 59p 
CA3081 El .86 
CA3082 £1.86 
CA3089E (IDA1200) £2.43 
CA3097E 21.67 
CA3123E £1.76 
CA3)30 84,, 
CA3401E (LM3900) 689 
CA3600E 21.44 

MC1350 68p 
MC1351 929 
MCI352 92p 
MC1357 £1.60 
MCI358 

(CA3065) £1.23 
MC1375 £1.56 
MC1455(555T) 65p 
MC1456CG £1.77 
MC1458C PI 89P 
MC1468G 82.30 
MC1495L 64.48 
MC1496G £1.01 
MC3302P £1.65 

1ÁA263 £1.50 
TÁ4300 £2.16 
TAA310A £1.87 

1ÁA320 £1.44 
TAA350 £2.43 
TAA370 £3.45 
TAA550 75 

TÁÁ570 22.75 
TÁÁ700 25.03 

7BÁ1205 £1.25 
TBA231 £1.02 
T9Á281 (723) £2.59 
1865000 £3.16 

CD4026AE £2.79 
CD4027AE 989 

£2.33 
024 
£1.8675491 

65p PHOTO -DARLINGTON 75492 £1.10 ff 017001 £5.34 MC3401P 81p 1BÁ5200 03.85 
23.27 

C0402861 E1 .53 

CD40?9AE £1.89 
21.28 
21 

£1.02 
£1.15 Viceo 25v 2N5777 e Regulators 10O mA 100511 (T0.3) 21.46 

MFC4000B 879 
MFC4060A 85p 

186_5300 
TBA5400 23.72 

CD4030AE 71p 

CD4035AE £1.75 
CD4040AE 22.01 
CD4042AE £1.49 

£2.15 

.56 
59p 

£1.46 
£1.69 
£1.24 
£1.79 

47p 
El .17 
21.34 

99p 
£1.44 

W. 25, 4 2 

Vebo 8v / 
II 250 mA 4' 
Pd 200mw.y 
Hle 7500 4.,3Sp. 

78105WC (10-92) 60p 
78LI2WC (10-92) 60p * 
78215WC (10-92) 60p 

Re I rots 100mÁ gu a 

103611 (10.3) 21.46 
1037T1 (T0-31 £1.46 
1129 (500-3?) 85p 

1.1301SOT-32) 85p 
1131 (SOT -32) 85 

° 

MFC6030A 85p 
MFC6040 £1.01 
MM5314 £4.80 
MM5316 £9.99 

TBA5500 25.29 
TBA56000 £5.29 

1846254 £1.03 
1846250 E1.03 
18Á625C £1.03 ' 

004046ÁE 
C04049AE 69p 

69p 

£2.78 

589 
54 

22.32 

44 
4áp 

£1.85 
LINE -0-116711 

78L05AWC (TBA625A) 90p 
78 
78111152ÁÁWW0 ((118BÁÁ662255C8) 9090p 

(Tlea-p99n1 

dip)ó59poCD4050AE LLM3M30071TS 

MVRSV 
(T0-3) £1.45 
V(TRO123V)£.15 1BÁ651 £1.87 

18Á7200 £2.79 
004051ÁE 
006052ÁE £2.78 
004056ÁE £2.12 

£7.32 
£1.76 

21.85 
£1.41 Regulators 500mA 

1M301Á1(10-99) 67p 

1M301Á 5(8 pin dip)59p 
MVR15V 

£1.45 

1BÁ7500 £2.79 
1BÁ800 £1.11 

CD4060AE £2.39 

CD4066AE £1.13 
004068ÁE 28p 
004069ÁE 28p 
CD4070AE 28p 

004071ÁE 2ßp 

CD4077AE 71p 

£1.99 
94 
24p 

24p 
24 P 

59p 

£1.55 

759 
19p 

19p 

9p I 

19p 

47p 

71" 
))) J 6"/1 

JJ 

NEW LED Linear Cursors 
each device contains 10 light 

78M05HC £1.35 (TO 
78MI2HC '1.35 
78M15Hc £1.35 
78M18HC E1 35 

78M24HC £1.35 ' 

Regulators IA 

LM307 1 R0-99) 59p 

LM307 5(8 pin dip) 57p 
1M30ß1 (To -99) £t .96 
LM308 518 pin dip) 98p 

LM308A T (10-99) 27.92 

pin p)E6 90 1M308Á 5 (8 di 

-3) 
NE5401 £1.25 
NE546A £1.16 
NE555V Á9p 
NE556 £1.29 
NE56013 £5.06 
NE561 B £5.06 

18Á810S E1.24 
TBABIOAS £1.24 
186820 84 
1BÁ9200 E4.71 
T8A9900 £4.71 

7CÁ2700 £5.21 

CD4081AE 28p 

CD4082AE 289 

CD4085AE £1.28 
CD4086AE £1.28 
.004093ÁE CI .56 
0040996E 22.95 

22.36 

249 
24p 

£1.06 
£1.06 
£1.20 
£2.46 
21.79 

19p 

19p 

85p 
85p 

£1 .04 
E1.96 
£1.4/. 

cool ping diodes in a 20 pin deal-LM309K 
in -line package. Ideal for solid 

stare analogue metes or dials 
Type 101 RED £2.26. Complete 
with leaflet. - 

7 

7805KC (TO -3) E2.09 
7812KC (T0-31 22.09 
7815KC (10-31 22.09 
7ß18K0 (T0-3) E2.09 
7824KC (10-3) E2.09 ' 

Regulators IA 

22.34 
LM339 £2.25 

LM370N 22.85 
LM371 22.08 
11.2372N £1.99 
LM373N 22.99 

NE5628 £5.06 
NE563 £2.96 
NE565N £2.63NE568V 

£1.87 
NE567V £2.63 
SD6000 £1.22 
SL414A £2.09 

1CÁ760 E2.16 
7CÁ8000 £7.24 
TC6940S £1.01 

TCA940 22.25 

1061054 £1.50 
T0Á1200 22.43 CD4511AE 

006528ÁE E1 .30 £1.W ß7P 
t0,.,0 

1_924 25-99TL 100 
7ß0511C (10-220) £1.72 
7812110 (10-220) £1.72 

6M377N 22.71 
£1.25 

SL415A £2.75 
SL437D £1.50 

7061405 80p ' 

1041412 80p 
r 3rz DECADE DAM I.Ce 400 /p 2p ' Dp 

7815ÚC (T0-220) £1.72 
7 818ÚC ITO-220) El .]1 

LM380 
1M381 £1.85 
LM382 EI.66 

SL440 £2.84 
SN75491N 88p 

7061415 80p 

1DÁ2010 1.84. 
7401 I4p' 
7402 11p` 

20 10p 

2p 10p 
7824ÚC (TO -220.01.72 LM703 681' SN75492N £1.10 TDA20N1 T.BA. 

yÿ R °' 7403 I5p op 10p 18030 23.52 
1M1ß20 f1 .03 

Ú1N2111Á £1,52 > 
- 

IM 
ep 1 p II 

...nth ZN414 Leaflet tree nh dences(10p alone) / 
+a^T I 

740804 

7409 Ibp 
3 p` p 3p' I 1p MC1310; 2,4 6 5 Leaflet free with devices (10p alo .) ZN414 £1.26 

E 

CM CM= 
7410 
7413 

6p 3p p 

29p 24p Zap LED DISPLAYS DIGITAL SWITCH 
L` - 7417 27p 220` 20p 

7420 16p I7p I IP 
7427 279 22)p' MP 

Limonix Double Digit Displays 
0.5" Common Anode, 2 R/H 

NEW '. BCD encoded digital switch This state-of-the-art MOS LSI chip contains 
all the logic necessary fora 3) decade, dual 
slope integrating, automatic polarity detecting 
DVM Supplied with free data and circuit 
booklet. 40-1-3507 

7430 16p 139 1 l 
7432 27p 22:P' 10P 

7437 27p` 22,p' 1ßP 

7441 75p 62p Sap 
7442 65P 559' 439 

Decimal Points 

DL721 ± 1.9 
DL727 0.0 to 9.9 
Suitable for Clocks, Meters, 

Channel Indicators 

¿ , I, I 4 I. 
á 

a J . Is 
$ g ó 

g g ó 

Reading 0 to 9. Suitable for 
digital clock alarm seeing 
DVM input Scaling etc. 

I to 9. £1.49 

OUR PRICE ONLY £6.59. 
E£ 
1..71 

7445 85p 71p 57p 
7448 75p' 62p 50p 

Instruments, 
Our price 24.75 each , c 

3 u J 1, 

each ` 
(Dole and Circuit Booklets alone 20p.) 7448 62P' SOP I//_: £1.82' (Red 

The AY -51220 tick -lock7447A S5p' 839 Á7p 

7470 251' 25p 

Low cost Red GaAsP 
Motorola MLED 500 

1092 

0.33' Lirraniz 
0.33" 
0.33" Xciron 

DL 707 Series all each only) 

Monsanto MAN 50770/ß(y3800 . j all E1.ß2` Eoch (Red, green, yellow, Oronge) 

XAN 70 Seri. If all 21.49 Each (Red' Green, yellow) 
Another marvel from G.I. A 16 pin 
12-24 hr. Clock I.C. with 25 pin capability 

and low external Supplied with porn count. pp 

wfacruren detailed leaflet E3.95p(inc. 
VAT) (Leaflet alone 20p.) Full Kit 

7472 3Op25p 21 p` I7p 
7473 309 25p 20pjf 
7474 32p' 2Áp 21p 

7475 47p 39p 31p' 
7476 32p 2Áp 21p 

n 
a package 

/T 
15P 

0.43, 
0.6 Li 

.y 
Monsanto MAN 4000 Series all £2.3? Each (Red, Green, Yellow, Orange) 

rronix 01747 'Jumbo' Series j all £742Each(Red only) 
Common Cathode as Common Anode (Red only) 

NOTE MAN 4000 Series pin outs are 14 pin di the some as MAN 50; 70 and 80 series. 

(excluding case) available towards 

end of 1975. Phone Clive far details. u, 748? 
75p. 

62p 50p 
7485 £1.30 01.09 87p LIGHT EMITTING DIODES Coned 
7486 32p 24 21p Free s ap-on 1'lastic retainer Our Bulk Buying Power enables a 

MOLLARD MODULES 7489 
22.92. £2.80 £2.10 

7490 49p 40p 32p 
0.125" i TR, 

do .leas die. lens die. lens \ plat of our Specks' Offer: 

0.33 (LIT 707) 909.'(inc. VAT) 

Still make simplest, highly 
7491 5p 45p 
7492 57p 54Áp 3Áp 

(T 112091 \' 
l' 10 ID0 

(MLED 650) `N 
1 ( 10 100 1 10' 100^ 

0.63 (LIT 747121.99 .(inn. VAT) 

reliable F.M. rune(' - 
s_....' ..- 

` - 

-` 

7493 45p' 4Op` 3?p 
7495 67p 55p 45p 

74100 £1.08 89p 78a 
74107 35p 28p 22p 
74121 34p 28p 23p 
74122 47p' 39p 31p 
74141 78p 61p 54 
74145 68P 58p 48p 

Red 16p 15p 13p 
Green 27p 24 22o' 
Orange ' 27p 249 22p 
Yellow 34p 31p 29p' 

Secondaries 

27p 
33p 
33p 
35p 

24p 27p' 
30p 27p' 
30p 27a' 
32p 299` 

MAINS 

114.Iep 149 
30p 27p 25p 

30p 27p 25P 

35p 330 30o ' 

TRANSFORMERS 
:A IA 

OPTOISOLATORS 
FLI 4N25 or T11116 

6 pin industry standard package 
2.5KV isolation £1.00. 

2A 4A 

1P1186 Vanctor front end £8.80 
LP I.F. Strip £9.02 ' 
LPI400 Multiplex decoder £9.02 v 

74154 £1.62 £1.48 86p 
74174 £1.00 ' 83p 71p 
74180 £1.06£3,70 50p' 91p 

74181 23.20 02.50 ' 11 .90 
74192 21.35 El .14 90p- 
74193 £1.64 `£1.14' ºOP 
74196 í1.64 ' £1.34 ' 99p 

9-0-6V 100 mA 97p. 
q -O -W 100 mA 97p. 
12-0-121/ IOO mA 97p 

20-0-24V 1 A £4.55 
24 -a -28V 500 AA £6.68 
28_0-28V 7 A E6.18 

0-12-1 V - E1-45 0 £4 27 E?.des ' 
0-14-30-40-48-60V - 22.18. £402. - 
0-24-30-40-48-60V - 05.10 a E7.02 - ` 

0 -19 -25 -J7 -40 -SOY E2.70 03.40 Ed.57 

p.p. on transformers 10°é of pica min. 20p 

Data Sheet and photocopy servic available 10p. per page 

Vii.T N1/ 
1^ ma followed by a ()veneers Customers 4 inr. 24 

. VAT at 8°o deduct 2/27 (om Orders for over E6. post 
al others include 25% I 5 from others Free. Except transformers Adve,r N0.1Á a( Series 8 CALLERS WELCOMED 



'More than 

PROJECTS FOR YOU TO BUILD 
4 -digit clock, 6 -digit clock, IOW high quality 
power amp., High quality stereo pre -amp., 
Stereo Tuner, F.M. Stereo decoder, etc., etc. 
CIRCUITS ... Frequency Doublers, Oscillators, 
Timers, Voltmeters, -Power Supplies, Amplifiers, 
Capacitance Multiplier, etc., etc.... 
Full details and pictures of our wide range of 
components, e.g. capacitors, cases, knobs, veroboards. 
edge connectors, plugs and sockets, lamps and 
lampholders, audio leads, adaptor plugs, rotary and 
slide potentiometers, presets, relays, resistors (even 
I% types!), switches, interlocking pushbutton 
switches, pot cores, transformers, cable and wire, 
panel meters, nuts and bolts, tools, organ 
components, keyboards, L.E,D.'s, 7 -segment displays, 
heatsinks, transistors, diodes, integrated circuits, 
etc., etc., etc.... 
Really good value for money at just 40p. 

YOU MUST 
SEE OUR PRICES BEFORE YOU BUY (s..... please for details) 

GRAPHIC EQUALIZER 

A really superior high quality 
stereo graphic equaliser as 
described in Jan. 1975 issue of 
ETI. We stock all parts (except 

woodwork) including all the 
metal work drilled and printed 

as required to suit our compo- 
nents and PCB's. Complete reprint 

of article-price 15p. 

NO MORE DOUBTS ABOUT PRICES 
Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance for 
just 30p a year (refunded on purchases). If you already have our catalogue send us an s.a.e. and we'll send you our latest list of 
GUARANTEED prices. Send us 30p and we'll put you on our mailing list - you'll receive immediately our latest price list then every 
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the 
prices are implemented! - plus details of any new lines, special offers, interesting projects - and coupons to spend on components to 
repay your 30p 
NOTE: The price list is based on the Order Codes shown in our 
catalogue so an investment in our super catalogue is an essential I enclose Cheque/P.O. value 
first step. For copy/copies of your Catalogue 
Call in at our shop, 284 London Roed, Westcliff on Sea, Essex. . 
Please address all mail to 

132 Pages 

The 4600 

We stock all the parts for 
this brilliantly designed 
synthesiser, including all 
the PCB's, metalwork and 

a drilled and printed front panel- giving a superb professional 
finish. Opinions of authority agree the ETI International Synthesiser 
is technically superior to most of today's models. Complete con- 
struction details in our booklet now available price £1.50, or S.A.E. 
please for specification. 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 
Organ. Our leaflet MES51, price 15p, 
deals with the basic theory of electronic 
organs and describes the construction of - 

a simple 49 -note instrument with a single 
keyboard and a limited number of stops. ¡" J 
Leaflet MES52, price 15p, describes the 
extension of the organ to two keyboards 
each with five voices and the extension 
by an octave of the organ's range. 
Solid-state switching and new footages along with a pedal board 
and a further extension of the organ's range are shown in' 
leaflet MES53, priced at 35p (pre -publication price 15p) 

MAPLIN ELECTRONIC 
SUPPLIES 
P.O. Box 3 Rayleigh Essex SS6 8LR 

111.11.1111.11...1..111.11311111..11111 
PW 

Name 
111 Address 

LMAPLIN ELECTRONIC SUPPLIESEsseeSS68LRigh ..........-..-u.Ill 


