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ELI C R 1111CS 

 

ELECTRONIC TUNING 

 

FORM 

 

Australia 85c South Africa 85c New Zealand 85c Malaysia $275 

 



QUARTZ LCD 

 

5 Function 

 

Hours, mins, secs., 

 

month, date, auto 

 

calender, back-light, 

 

quality metal 

 

bracelet. 

 

£6.65 

 

Guaranteed same 

 

day despatch. 

 

Very slim, only 

 

6mm thick. 

 

MULTI ALARM 

 

6 Digits 10 

 

Functions 

 

" Hours. mins., secs. 

 

• Months, date, day. 

 

Basic alarm. 

 

• Memory date alarm. , 

 

• Timer alarm with dual. 

 

• Time and 10 country 

 

zone. 

 

• Back-light. 

 

• Bmm thick. 

 

£18.65 

 

SOLAR QUARTZ LCD 

 

Chronograph 

 

Powered from solar 

 

panel with battery back-up. 

 

6 digit, 11 functions. 

 

Hours, mine.. secs., day, 

 

date, day of week 

 

1/1 00th, t/10th, secs., 

 

1 OXsecs., mins. 

 

split and lap modes-
Back-light, auto 

 

calendar, Only Bmm 

 

thick. 

 

Stainless steel bracelet 

 

and back. 

 

Adjustable. bracelet. 

 

Malec Price 

 

£12.65 

 

Guaranteed same day despatch. 

 

HANIMEX 

 

Electronic 

 

LED Alarm Clock 

 

I 

 

I-e�:u.o and Spmf�cauon-

nour m me d._puy. L1,9e LED drspNv—h 

 

p m a � ?Iarm on indicator. 24 Hu— alarm -1h 

 

can rI. Display flash,ng lo, pourer foss 

 

Inz : s -. Repeatable 9 minute sno . D,spl--
e, modes control. Size 5.15' * 3.93" 

 

2 35 x rtmm x 60-1 

 

l:= ^ '31tn 10.65kg1- 
AC power 220V 

 

£9.65 Thousands sold! 

 

Mains operated. 

 

Guaranteed same 

 

--` ^escatch. 

 

 M13 

 

SOLAR QUARTZ 

 

LCD 5 Function 

 

Genuine solar panel 

 

with battery back-up. 

 

Hours, mins., secs., day, 

 

date. Fully adjustable 

 

bracelet. Back-light. 

 

Only 7mm thick. 

 

£8.65 

 

Guaranteed same day 

 

despatch. 

 

FRONT-BUTTON 

 

Alarm Chrono 

 

Dual Time 

 

6 digits, 5 flags. 

 

22 functions. 

 

Constant display of 

 

hours and mina., plus 

 

optional seconds or 

 

date display. 

 

AM/PM indication, month, dale 

 

Continuous display of day. 

 

Stop-watch to 12 hours 

 

59 9 secs., in 1/10 second steps. 

 

Split and lap timing modes. 

 

Duel time zones. 

 

Only Bmm thick. - 

 

Back-light Fully adjustable £22.65 

 

open b acelet. 

 

Guaranteed same day dispatch 

 

SEIKO Alarm 

 

LCD, hours, mins., 

 

secs., day of week, 

 

month, day and date, 

 

24 hour Alarm, 12 

 

hour chronograph, 

 

1110th secs., and 

 

lap time. Back light, 

 

stainless steel. 

 

HARDLEX glass. 

 

List Price £130.00 

 

METAC PRICE 

 

£105.00 

 

M6 

 

Chrono 

 

M10 

 

HAN IM EX portable 

 

LCD clock radio 

 

44C-^ 

 

.. 

 

• Time set & alarm controls. 

 

Snooze & sleep controls, 

 

' Wake to music or alami. 

 

• AM/PM indicator. 

 

" Battery operated. No plug required. 

 

• Receives all standard AM radio 

 

broadcasts. 

 

` Drawstring carrying case included. 

 

• Back-light. £17.95 

 

*Batteries supplied free. 

 

Quartz crystal controlled. M 14 

 

QUARTZ LCD SLIM 

 

11 Function CHRONO 

 

6 digit, 11 functions. 

 

Hours, mins., secs., day, 

 

date, day of week-

1/1 00th, 1/1 0th, secs., 

 

1 OX secs., mins., 

 

Split and lap modes. 

 

Back-light, auto calendar. 

 

Only Bmm thick 

 

Stainless steel bracelet 

 

and back. 

 

Adjustable bracelet. 

 

Metac Price 

 

£10.65 Thousands sold! 

 

Guaranteed same day despatch. 

 

SOLAR QUARTZ LCD 

 

Chronograph with 

 

Alarm 

 

Dual Time Zone 

 

Facility 

 

6 digits, 5 flags-
22 function 

 

Solar panel with 

 

battery back-up. 

 

6 basic funcrions. 

 

Stop-watch to 12 hours 

 

59 9 sea.. in 1/1 o sec., 

 

steps-
Splil and lap timing modes -
Dual time zones. 

• 
f] C 

 

Alarm. 9mm thick. Back-light. .7 J 

 

Fully adjustable bracelet. 

 

SEIKO MEMORY 

 

BANK r - 

 

Calendar watch M354 

 

Hours. minx„ secs. 

 

Month, day, date in 

 

12 or 24 hourformat 

 

all indicated continuously. 

 

Monthly calendar display 

 

month, year and all dates 

 

for any selected month over 

 

80 year period. 

 

Memory bank function. 

 

Any desired dates up to 

 

can be stored in advanced. 

 

2 year battery life. 

 

Water resistant. 

 

List Price (130  

Metac Price £ 10 5 

 

M7  

 

M11 

 

QUARTZ LCD 

 

Ladies 5 Function 

 

Only 25 x 20mm and 

 

6mm thick. 

 

5 function. Hours. 

 

mins., secs., day, date 

 

and back light and 

 

auto calendar. 

 

Elegant metal 

 

bracelet in silver or 

 

gold. 

 

State preference-

£9.95 

 

Guaranteed same day 

 

despatch. 

 

M15 

 

HOW TO ORDER 

 

Payment can be made by scndinq cheouc. postal o,de,, Barclay, Access or American Express card 

 

numbers. Write your name- address and the order details clearly, enclose 301) for post and packing 

 

or the amount stated. We do not wait to clear your cheque before sending the goods so this win 

 

not delay delivery. All products carry 1 year guaranteee and full money back 10 day reassurance. 

 

Battery fitting service is availuble at our shops. All prices include VAT. 

 

Trade enquiries: Send for a complete list of trade prices - minimum order value £100. 

 

Telephone Orders: Credit card customers ran telephone orders direct to Daventry or Edgware Rd.. 

 

24 hole, phone service at both shops: 01-723 4753 03272-76545. 

 

CALLERS WELCOME 

 

All, 

 

�  

 

174EIfOC 

 

ELECTRONICS 

 

& TIME CENTRES 

 

Shops open 9.30 - 6.00. 

 

QUARTZ LCD 

 

ALARM 7 Function 

 

Hours, mins., secs,. 

 

month. date. day-
6 digits, 3 flags plus 

 

continuous display 

 

of day and date or 

 

seconds. Back-light 

 

Only 9mm thick. 

 

£12.65 

 

vim 

 

uaranteed same day dispatch. 

 

ALARM CHRONO 

 

with 9 world 

 

time zones 

 

• 6 digits. 5 flags. 

 

• 6 basiefUrreLipne. 

 

• 8 further time zones. 

 

Count-downalarm. 

 

• Stop-watch to 12 hours 

 

59.9 sers 

 

in 1110 sec. steps. 

 

• Split and timing modes. 

 

Alarm. 

 

• 9 mm thick. 

 

Back-light 

 

• Fully adjustable bracelet 

 

£29.65 

 

SEIKO-STYLE 

 

Dual time-alarm 

 

Chronograph 

 

r _ 

 

a

é 

 

'.P 

 

�l!, 

 

'- 

 

ry 

 

Mineral glass 

 

face. 

 

Battery hatch 

 

for DIY batte 

replacement. 

 

Top quality finish 

 

with fully 

 

adjustable bracelet. 

 

£35.00 

 

1 

 

M12 

 

North & Midlands 

 

67 High Street, DAVENTRY 

 

Northamptonshire 

 

Telephone: 03272 76545 

 

Price breakthrough 

 

only 

 

£18.95 

 



WATFORD ELECTRONICS 

 

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

 

MAIL ORDER, CALLERS WELCOME. Tel. Watford 4058839 

 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED ORDERS 

 

DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASH,;CHEQUEI 

 

P.Os OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL 

 

INSTITUTIONS' OFFICIAL ORDERS ACCEPTED, TRADE AND EXPORT INQUIRY 

 

WELCOME. P&P ADD 30p* TO ALL ORDERS UNDER £10.00. OVERSEAS ORDERS 

 

POSTAGE AT COST. AIRISURFACE. 

 

Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, 

 

all prices are exclusive of VAT. Please add 3% to devlces marked *. To the restadd 

 

127%. 

 

We stock many more items. It pays to visit us. We are situated behind Watford Football 

 

Ground. Nearest Underground/BR Station; Watford High Street. Open Monday to 

 

Saturday 9.00 am-6.00 pm. Ample Free Car Parking space available. 

 

POLYESTER CAPACITORS: Axial lead type (Values are in µF) 

 

40OV. 0001, 00015, 00022, 0.0033, 00047, 0.0068, 0,01. 0.015 9p; 0.018 100; 0022, 0033, 

 

11p;0 - 

 

47, 0 068140; 0.1 170: 0.15, 0.22 24P; 0.33, 0d7 410; 066480. 

 

160V: 0.039, 0-15, 0-22, lip; 0.33, 0 4719p; 0.68, 1.0 22p; 1.5 29p; 2.2 32p; 4.7 35P. 

 

DUBILIER: 1000V: 0.01, 0-01520p: 0*022 22p: 0047 26p; 0 1 38P; 0.47 53p; 1.0175p. 

 

POLYESTER RADIAL LEAD (Values In uF) 250V: FEED THROUGH 

 

0-01.0 0-022, 0-027 Sv: 0-033, 0-047, 0-069, 0-1 7p; 0-15 10P; CAPACITORS 

 

0.22, 0.33 43p; 0-471Tp; 0.6819p; 1-0 22p; 1-5 30p; 2-2 341). 100uF 350V tp 

 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In µF) 50V: t0 460; 47 
611p;20V ; 10065P; 93V 0.47,1.0,1.5.22, 2-5, 3.3, 4-7, 8.8, 8 10,15, 228P: 47, 32, 5012P ; 63, 1DD 270 

 

0V 0, 100, 22025p; 47032p; 100000; 40V:22, 33, 9p; 10012p; 22W 63p; 330068p; 4700 asp; 

 

33V: 10, 337p; 330, 470320; 100049p; 25V : 10, 22, 47 Bp; 80,100, 160 8p; 220, 250 13p; 470.r,40 

 

25P: 1000 27p; 1500 30p: 220045p; 3300 Blip; 4700 85p; 18V: 10. 40. 47, 58 7p;100. 12580., 220, 

 

330140: 4701 Op ; 1000, 1500 20p; 2201134p; 110V; 100 5p; 64012p ; 1000140. 

 

TAG-END TYPE: 7OV : 2000 890 4700135p; SOV : t 0,000 2ssp ; 40v,- 2500 6Sp; 3300. 4700 7Bp; 

 

15,000 2990; 25Y: 4700 70P 2200 48P: E45V: 200}100}0+100190p: 32+32173p. 

 

TANTALUM BEAD CAPACI-
TORS35V;0.1uF,022,033,0.47, 

 

066, 7.0, 2-2uF, 3.3, 4.7, ó-825V; 

 

I'S.  1028V : 1 ,516V : 10oF 130 each 

 

47, 10040p. 10V: 221xF. 33 20p 6V: 

 

47, 68, 100, 30p 3V; 68, 100uF. 29p 

 

MYLAR FILM CAPACITORS 

 

100V : 0 , ODt, 0.002.0.005, 0-01jrF Op 

 

0015, 0-02, 0,04, 0.05, 0-056uF 7p 

 

0-tuF, 0.290 SOV: 0.47 120 

 

MINIATURE TYPE TRIMMERS 

 

2-5.6pF, 3.100F, 10-4OpF 22p 

 

5.25oF, 5-45DF, 6OPF, 88pF 30p 

 

COMPRESSION TRIMMERS 

 

3-40pF, 10.8opF 30p; 25-190pF 33p 

 

100-50OPF 450: 1250p  óOp 

 

POLYSTYRENE CAPACITORS 

 

10pF to 1 n F 8p; 1.5nF to 10nF 10p. 

 

SILVER MICA (Values in pF) 3-3, 

 

4.7, 6.8, 10. 12, 18, 22, 33. 47, 0, B6, 

 

75, 82. 85, 100, 120, 150, 1130 9p each 

 

220, 20, 300, 330, 360, 390, 

 

600, 820 í6p each 

 

1000. 1200, 1800, 2000 200 each 

 

SOLDERCON PINS* 

 

10D Sop; 500 204p 

 

E.E. INTRUDER ALARM 

 

All parts now available 

 

POTENTIOMETERS: (ROTARY) 

 

Carbon Track. 0.25W Log &0-5W 

 

linear Value. 

 

5000,1 K d 2K (Lin. only) Single 27p 

 

5K-2 MCI single gang Mp 

 

5K-2 M 0 single with OP switch 6Sp 

 

SK-2 M 0 double gang 780 

 

SLIDER POTENTIOMETER 

 

0 25W log and linear values 0mm 

 

5KO-0OKR single gang 70p 

 

10K O-500K Q dual gang Op 

 

Self Stick Graduated Bezels 25p 

 

PRESET POTENTIOMETERS 

 

Vertical 6 Horizontal 

 

ll 500-51010 Miniature Bp 

 

0-25W 100Q-3-3MB Hertz top 

 

0-25W 20D91-4-7MO VErt top 

 

RESISTORS—Erie make 5% 

 

Carbon Miniature High SI.billty, 

 

Low noise 

 

RANGE VAL 1 99 100 

 

`W 2-2 D- 4 7M E24 1.50 1 P 

 

}W2-20-47M E12 2p 1•Sp 

 

1W2-24210M E12 Sp 4p 

 

2%Metal Fi1m100-1M06p 4p 

 

1%Meal Fllm SIQ-1M lap Sp 

 

100 t price applies to Resistors of 

 

each type not mixed values. 

 

LW to MW Converter for Radio 4 

 

Complete klt of parts Inc. instruc-
tions. £4-95 inc. VAT 

 

JACK PLUGS 

 

SOCKETS 

 

2.5mm 

 

3.5mm 

 

MONO I 

 

STEREO
'

, 

 

DIN 

 

2 PIN Loudspkr. 

 

3 4 5 Pin Audio 

 

Screened 

 

Chrome 

 

130 

 

150 

 

320 

 

CO-AXIAL 

 

Plastic lop 12p 

 

metal 1íp flip 

 

Plastic open 

 

body metal 

 

lop so 

 

fop 8p 

 

140 130 

 

18P í5p 

 

moulded 

 

with 

 

break 

 

contacts 

 

200 

 

24p 

 

Plugs Sockets IIn Line 

 

fop 6P 1 28P 

 

130 top 20p 

 

12p 

 

22p 

 

PHONO tip single 

 

assorted colours 180 - lip double 

 

Metal Screened 160 1504-way 

 

150 

 

20p 

 

BANANA 4mm lip 120 

 

2mm top lop 

 

imm Op tip 

 

WANDER 3mm tip 6p 

 

JACKSONS VARIABLE 

 

CAPACITORS 

 

Dielectric 

 

100/30OPF 1400 

 

SDOpF 1650 

 

61 Bell Drive 

 

4511/DAF 115p* 

 

Dial Drive 4103 

 

611361 S50p* 

 

Drum 54mm 30p* 

 

0-1.385PF 245p 

 

002365PF 2750 

 

0 2 365pF with 

 

slow motion 

 

Drive 325p 

 

00 2081175 285P 

 

with slow 

 

motion drive 325p 

 

C804-SpF 10 15 

 

25 0 PF 1750* 

 

100,150P
 
P*

 

 

F 250  

 

L' 3 z 3700E 4450 

 

00.3 x 25pF 430p 

 

DENCO COILS RDT2 920 

 

'DP'VALVETYPE RFC5chokes9lp 

 

Range I to 5 BI., RFC7(19mH)96P 

 

Rd., YI. Wht. Sep 1 FT 13: 14: 15; 

 

6-7 B.Y.R. 750 16; 17 860 

 

1 5 Green 92p 1 FT 1811 -6 99p 

 

'T' 1 to 5 81-, Yl., 1 FT 181465 1050 

 

Rd., Wht, 930 TOC 1 86P 

 

89A Valve Holder MW5FR 32p 

 

25p MW/LW5FR102p 

 

VEROBOARD* 0-1 0-15 0.15 

 

2} x 34 
(copper clad) 

(PI24p 

 

lr 
X 3á 

SSp 
Sep 

31p 

 

31 x 5 62P 670 430 

 

2S x 17 7690 135P 22p 

 

3,ü x 17 218P 1800 129p 

 

4;x17 

 

Pkt of 35 pins 
200 í

330p 

 

Spot face cutter 850 

 

'in insertion tool 1200 

 

ELECTRONICS* 

 

LEDs plus clips 

 

TIL209 Rad 13 

 

TIL211 Grn 17 

 

TIL212 Yellow 18 

 

-211 Red 15 

 

2-Yellow Green 16 

 

Square LED 48 

 

ORP12 63 

 

2N5777 45 

 

7 Sea Displays 

 

LS400 255 

 

TIL312 C An 3' 105 

 

TIL313 C Cth 3"105 

 

TIL321 C An 5' 115 

 

TIL222 C CM 5115 

 

DL704 C Cth 3"99 

 

DL707 C.A. -31199 

 

DL747 C.A. •6" 180 

 

FND357 120 

 

MAN3640 175 

 

LCD 31 digit B75 

 

TIL307 675 

 

SWITCHES* 

 

TOGGLE 2A 250V 

 

SPST 

 

DPDT 3
38

8
p

 

 

4 pole onloff 540 

 

SUB.MIN 

 

TOGGLE 

 

SP changeover59p 

 

SPST on/oft 54p 

 

DPDT 6 tags 700 

 

DPDT c/off 79p 

 

DPDT Biased 115p 

 

SLIDE 20V: 

 

1q DPDT 140 

 

1A DP c/off. 15p 

 

JA DPDT 13p 

 

4 pole clover 240 

 

PUSH BUTTON 

 

Spring Loaded 

 

SPST onloff lisp 

 

SPOT clover lop 

 

DPDT 6 Tag 850 

 

SWITCHES * Miniature Non-Locking 

 

Push to Make 15p Push to Break 25p 

 

ROCKER (white) 10A 250V 

 

SP changeover centre oft 

 

ROCKER: SPST On/off 10A 250V 23p 

 

ROCKER; Illuminated (white) 

 

Lights when on: 3A 240V 520 

 

ROTARY: (ADJUSTABLE STOP) 1 pole/ 

 

2-12 way 2p/2-6W, 3012-4W. 4pí2-3W. 410 

 

ROTARY: Mains  20V AC, 4 Amp 450 

 

S-DEC 250p * 

 

T-DEC 400p* 

 

U-DEC ' A' 

 

405p* 

 

U-DEC '8' 

 

699P * 

 

OIL SOCKETS * (Low Profile - Texas) 

 

— 8 Pin 10P; 14 Din 12p; t6 pin 13p; 18 pin 1óp; 

 

20pin 22P; 24 Pin 25P; 28 pin 390:40 pin Sap. 

 

DIODES 

 

AA 19 25 

 

AA 29 20 

 

BA 00 10 

 

BY126 12 

 

By 727 12 

 

CR033* 

 

OA9 
1ds

 75 

 

OA47 12 

 

OA70 12 

 

OA79 15 

 

OA81 15 

 

OABS 14 

 

OA90 7 

 

OA91 6 

 

OA95 6 

 

ÓA202 t 

 

N914 4 

 

N
9

4001/2* 5 

 

N4003* 6 

 

N400415* 5 

 

N400617* 7 

 

N4148 0 

 

S 20 

 

3AÎtO0V* 

 

3A/400V*
8 

 

20 

 

3A¡600V* 

 

3A ¡1000V * 

 

6A1600V 6s 

 

ZENERS 

 

Range 2V7 to 

 

39V 400mW 

 

9p each 

 

Range 3V3 to 

 

33V. 1-3W 

 

15p each 

 

NOISE 

 

251 160 

 

*BRIDGE 

 

RECTIFIERS 

 

(plastie ease) 

 

1A1100V 22 

 

1A720DV 25 

 

1A1400V 29 

 

1A7600V 34 

 

2A10V 35 

 

2A/100V 44 

 

2A/200V 46 

 

2A/400V 53 

 

2A1600V 65 

 

4Ar100V 72 

 

4A/200V 75 

 

4A/400V 79 

 

4A/600V log 

 

4AI800V 120 

 

BA/10DV 73 

 

BA1200V 78 

 

6,q1400V 85 

 

BY164 56 

 

VM18 DIL 49 

 

SCRs* 

 

Thyristors 

 

06AI200V 300 

 

0-SAIIOOV Sop 

 

0-BA)20OA 3Sp 

 

1 A600V 70 

 

SA300V 35 

 

5A600V 43 

 

8A300V 48 

 

BA500V 58 

 

BA60DV OS 

 

12ASWV 59 

 

12ASOOV 92 

 

ISA/70OV 195p 

 

2N444 140p 

 

BT106 10 

 

C106D 38 

 

TiC44 25 

 

TIC45 45 

 

TRIALS* 

 

3A100V 48 

 

3A200V 49 

 

3A400V 50 

 

BA100V 54 

 

8A400V 64 

 

SASOOV log 

 

12AI00V 0 

 

12A400V 70 

 

12ASOOV 1300 

 

16A100V 95 

 

16A500V 150 

 

25ABDOV 295 

 

25AI000V 

 

48 

 

40859 120 

 

DIAC* 

 

ST2 25 

 

TTL 74* 

 

7494 78 

 

ACY77* 35 BC184L 

 

ACY18* 40 BC186 

 

ACY19* 40 BC187* 

 

ACY20* 40 BC212 

 

ACY21* 35 BC212L 

 

ACY22tlt- 40 BC213 

 

ACY28* 48 BC213L 

 

ACY39* 78 ¡ BC214 

 

ACY40* 48 i BC214L 

 

AC 

 

Y44 39 BC3078 

 

AD140* 70 BC308 

 

AD149* 70 BC328 

 

AD161* 42 BC338 

 

AD162* 42 BC441* 

 

AF114* 40 ' BC461* 

 

AF115* 40 ' BC4T7* 

 

AF116* 40 BC547 

 

AF117* 40 BCS48 

 

AF118* 65 BC549 

 

AF121* 48 BC557 

 

AF124* 55 BC558 

 

AF125* 3S BC559 

 

AF727* 35 BC193D* 

 

AF139* 35 BCY34* 

 

AF778* 70 BC Y39* 

 

AF180* TO BCY40* 

 

AF186* 50 BCY43 

 

AF239* 42 BCY58* 

 

ASY26* 40 BCY59* 

 

ASY27* 45 BCY70* 

 

BC707*- 9 BCY71* 

 

BC107B* 10 BCY72* 

 

8C708* 9 BCY78* 

 

BC7088* iB BD115* 

 

BC108C* 12 ; BD721* 

 

BC109* 9 ' BD129* 

 

BC109B* 12 

 

eC10gC* 12 

 

BC113 20 

 

BC114 20 

 

BC715 20 

 

BC116 20 

 

BC117 0 

 

BC118 20 

 

BC119* 28 

 

BC134 20 

 

BC135 20 

 

BC136 15 

 

BC137 20 

 

BC140* 35 

 

BC142* 30 

 

BC143* 30 

 

BC147 g 

 

BC148 8 

 

BC149 8 

 

BC153 2T 

 

BC154 27 

 

8C157 10 

 

BC158 11 

 

BC759 11 

 

BC10 42 

 

BC167A 11 

 

BC168C 12 

 

7400 11 7485 85 

 

7401 11 7496 57 

 

7402 11 7497 159 

 

7403 12 74100 119 

 

7404 12 74105 62 

 

7405 18 74107 29 

 

?406 28 74109 54 

 

7407 38 74110 54 

 

7403 17 74111 68 

 

7409 17 74112 125 CM0S* 

 

7410 11 74116 198 4000 13 

 

7411 20 74118 83 4001 13 

 

7412 17 74119 149 4002 15 

 

7413 30 74120 115 4006 87 

 

7414 45 74121 25 4007 18 

 

7416 30 74122 46 4008 82 4077 

 

7417 30 74123 48 4009 38 

 

7420 16 74125 38 4010 38 

 

7421 29 74126 57 4011 18 

 

7422 17 74128 74 4012 18 

 

7423 27 74132 73 4013 45 

 

7425 27 74136 65 4314 80 

 

7426 36 74141 54 4015 82 

 

7427 27 74142 2D9 4016 45 

 

7428 35 74143 314 4017 82 

 

7430 17 74144 314 4058 87 

 

7432 25 74145 65 4019 48 

 

95 

 

7
7433 
437 � 

74147 175 
4020 99 

 

7438 3;1 
74148 109 40�22 85 

 

74150 99 4� 22 4180 109 

 

7440 15 74151 84 

 

7441 74 74153 64 4024 66 4161 109 

 

4025 19 4162 109 

 

7

�3 115 741
2 68 

�5 53 
4026 180 4163 109 

 

7444 112 74156 80 4027 45 4174 110 

 

7445 B4 i4157 87 4028 31 4175 99 

 

7446 94 74759 165 
4029 gg 4194 105 

 

7447 57 74150 82 
4030 58 4408 720 

 

7448 St 74161 92 
4031 205 4409 720 

 

740 17 74t62 92 
4032 100 4410 720 

 

7451 4411 959 

 

17 74163 1n 
4033 145 

4412V 1380 

 

7453 17 74164 109 
4034 116 

 

7454 17 74165 105 
4035 itt 4415F 795 

 

740 17 7N68 100 
4036 325 4415V 795 

 

7470 28 74167 200 
4037 100 4419 290 

 

7472 25 74170 185 
4038 1e8 4422 545 

 

7473 32 74172 685 
4039 320 4433 995 

 

7474 25 74173 120 
4040 185 4435 825 

 

7475 38 74174 87 
4041 Be 4440 1275 

 

4042 IS 4450 295 

 

7478 36 74175 87 4043 94 4451 295 

 

7480 48 74176 75 4044 95 4490F 69S 

 

7481 a6 74177 78 4045 14S 4490V 525 

 

7483 72 T418D 
 74178 

185 a0�46 
128 4501 19 

 

402 120 

 

7484 95 74181 165 4048 50: 4503 69 

 

7485 75 74182 a8 4049 48 '4506 St 

 

7486 31 74184 135 400 48 4507 55 

 

7489 140 74185 135 4051 72 4508 298 

 

7490 30 74188 275 4052 72 4510 g9 

 

7491 75 74190 95 4053 72 4511 10 

 

7492 38 74191 95 4054 110 4512 98 

 

7493 32 74192 0 4055 123 4520 108 

 

TRANS STORS 

 

AC117* 35 BC769C 12 

 

AC125* 20 BC170 16 

 

ACI

AC1�* 20 BC172 
 20 BC171 11 

 

11 

 

AC128* 20 BC177* tE 

 

AC141* 24 BC178* 16 

 

AC141K* 38 BC179* 18 

 

AC142* 24 BC1S2 9 

 

AC142K* 38 BC182L 11 

 

AC778* 24 BC783 9 

 

AC787* 24 BC183L 11 

 

11 

 

21 

 

28 

 

18 

 

11 

 

10 

 

12 

 

10 

 

13 

 

20 

 

29 

 

15 

 

12 

 

36 

 

36 

 

� 

 

12 

 

13 

 

15 

 

20 

 

20 

 

57 

 

75 

 

78 

 

74193 

 

74194 

 

74195 

 

74196 

 

74197 

 

74198 

 

75150 

 

75491 

 

75492 

 

98 

 

98 

 

48 

 

93 

 

f0 

 

175 

 

92 

 

92 

 

4056 134 

 

4059 480 

 

4060 115 

 

4061 1425 

 

4062 999 

 

4063 110 

 

4067 38
4066 

0 

 

4068 22 

 

40696E 20 

 

4070 32 

 

4071 21 

 

4072 21 

 

4073 21 

 

0475 24 

 

4076 55 

 

4078 

 

4081 

 

4082 

 

4085 

 

40M 

 

4089 

 

4093 

 

4094 

 

4095 

 

4096 

 

4097 

 

4098 

 

4099 

 

40 

 

21 

 

20 

 

21 

 

74 

 

73 

 

156 

 

85 

 

190 

 

105 

 

105 

 

372 

 

110 

 

145 

 

LINEAR IC's 

 

702 75 

 

709C 14 pin 35 

 

7T0* 67 

 

723* 38 

 

733* 125 

 

741C* 6 pin 18 

 

747C* 78 

 

748C* 36 

 

753 10 

 

8038CC* 840 

 

AY-1-0212 S80 

 

AY-1-1313 660 

 

AY-1-1320 315 

 

AY-1-050 190 

 

AY-/-5051 145 

 

AY-1-672116 195 

 

AY.1-8500* 390 

 

AY-5-1224A* 20 

 

AY-5-1 230* 40 

 

CA3011* 82 

 

CA3018* 68 

 

CA3020 170 

 

CA3023 170 

 

CA3028A* 80 

 

CA3035 240 

 

CA3043 190 

 

CA3046 71 

 

CA3048 210 

 

CA3080E1l- 80 

 

CA3081 190 

 

CA3805* 85 

 

CA3089E 210 

 

CA3090AQ 398 

 

CA3123E 200 

 

CA3130* B5 

 

CA31I0* 70 

 

ICL7106E* 795 

 

ICL7107* 975 

 

ICM7205* 1159 

 

1CM7217A* 790 

 

ICM7555* 89 

 

LD130* 452 

 

LM300H * 170 

 

LM30fA* 30 

 

LM308 110 

 

LM318* 195 

 

LM324* 68 

 

LM339* 70 

 

LM348* 90 

 

LM379* 375 

 

LM380 80 

 

LM381 145 

 

LM381AN 248 

 

LM3458* 
1

 0 

 

LM3900* 60 

 

LM3909N* 70 

 

LM3911* 125 

 

M253AA* 795 

 

MC1304P 260 

 

MC73�12 149 

 

P 195 

 

BF781* 35 OC25* 

 

BF182* 35 OC26* 

 

BF183* 35 OC28* 

 

317`184* 38 OC29* 

 

BF194 12 OC35* 

 

BF195 12 OC36* 

 

8F796 12 0041* 

 

BF197 14 OC42* 

 

BF198 tl OC43* 

 

BF200* 30 OC44* 

 

BF224A 18 OC45* 

 

BF244 30 OC46* 

 

BF256* p OC70* 

 

BF257* 30 OC71* 

 

BF259*  30 OC76* 

 

BF394 27 OC77* 

 

BF594 40 OC79* 

 

BF595 36 OC81* 

 

BFR39 2S OC82* 

 

BFR40 28 OC83* 

 

BFR41 28 OC84* 

 

BFR79 28 OC122* 

 

BFR80 28 OC123* 

 

BFR81 28 OC139* 

 

BFX29* 28 OC140* 

 

BFX81* 45 OC141* 

 

BFX84* 25 
OC170* 

 

8FX85* 28 
OC171* 

 

BFX86* 28 
OCyp(* 

 

BFX87* 28 OC2o97t 

 

BFX88* 28 OC203* 

 

BFY78* Sg OC204* 

 

BFYO* 0  TIP29 

 

BFY51* 20 TiP29A 

 

BFY52* 20 TIP29C 

 

BFY71* 29 

 

BRY39* 39 

 

BSXº0* i5 

 

85 BSY65* 30 

 

90 BSY95A* 18 

 

90 BU105 140 

 

18 BU205* 10 

 

20 BU2a8* 225 

 

20 MD8001* 158 

 

25 ME4102 10 
7ip32Á* 

 

65 ME6002 10 - 

 

95 MJ400* 0 

 

98 MJ491 160 

 

BD124* 115 MJ2955* 120 

 

BDi3111r 45 MJE340* 54 

 

BD732* 45 MJE370* 58 

 

BD733* 43 MJE371* So 

 

Bol 35* 38 MJE520* 65 

 

SD736* 37 MJE521* 74 

 

So' 37* 86 MJE2955* 99 

 

BD738* 0 MJE3055* 70 

 

BD739* 40 MPF702 69 

 

BD140* 36 MPF103 35 

 

BD/42* 59 MPF104 36 

 

BD145* 198 MPF705 40 

 

ES 

 

D222* 75 MPF706 40 

 

BD659A* 65 MPFi07 0 

 

BD696A* 65 MPSA05* 25 

 

BDY17* 195 MPSA06* 25 

 

BDYeO* 110 MPSA72 42 TIP426* 

 

BDY61* 16s MPSA55 25 TIP2955* 

 

BF115* 34 MPSA56 25 TIP3055* 

 

BF754* 25 MPSA70 34 TIS43 

 

Is F156* 29 MPSU02* 58 TIS44 

 

BF167 30 .MPSU05 0 TIS46 

 

BF173* 25 MPSU05 56 Tt30 

 

BF777* 24 MPSU52* 65 T150 

 

BF179* 2S MPSU55* 55 TIS62 

 

BF179* 30 MPSU56* 0 1IS74 

 

BF180* 35 MPU131* 39 TIS90 

 

TIF30A 

 

TIP306 

 

TIP30C 

 

TIP31* 

 

TIP31A* 

 

TIP37B* 

 

TIP31C* 

 

TIP32C* 

 

TIP33* 

 

TIPWA* 

 

TIP33B* 

 

TIP33C* 

 

TIP34* 

 

TIP34A* 

 

TIP34B* 

 

TIP
*
 

 

TIP35A* k 

 

TIP35C* 

 

TIP36A* 

 

TIP36C* 

 

TIP41A* 

 

TIP41B* 

 

TIP42A* 

 

170 

 

170 

 

150 

 

160 

 

130 

 

130 

 

48 

 

48 

 

55 

 

31 

 

28 

 

20 

 

28 

 

28 

 

42 

 

36 

 

76 

 

76 

 

50 

 

0 

 

48 

 

44 

 

75 

 

75 

 

110 

 

110 

 

110 

 

85 

 

75 

 

75
 

 

95 

 

85 

 

85 

 

43 

 

44 

 

0 

 

TIS91 

 

ZTX107 

 

ZTX708 

 

ZTX109 

 

ZTX300 

 

ZTX301 

 

ZTX302 

 

27�7(3�04 

 

ZTX311 

 

ZTX314 

 

ZTX326 

 

ZTX341 

 

ZTX500 

 

ZTXOf 

 

ZTX503 

 

ZTX504 

 

ZTX550 

 

59 2N21
6

0* 30 

 

70 2N2217* 43 

 

75 2N2218A* 34 

 

80 2N2219A* 22 

 

85 2N2220A* 25 

 

100 2N2221* 23 

 

Ills 2N2222* 20 

 

35 í2N2303* 45 

 

$512N2388* 21 

 

110 2N2369* 15 

 

110 2N2475* 125 

 

179 2N2483* 28 

 

188 2N2494* 25 

 

220 2N2646* 48 

 

220 2N2784* 55 

 

255 2N2894* 36 

 

63 2N2904A* 22 

 

73 2N2905A* 22 

 

72 2N2906* 22 

 

82 2N2907A* 17 40407* 52 

 

65 2N2926G 10 40411* 295 

 

55 2N2926R 8 40412* 55 

 

.0 2N2926Y 8 40467* 95 

 

IS 2N011* 
24* 1� 

 

4S 2N3053* ZO 

 

47 2N3054* SS 40673* 68 

 

0 2N3055* 48 Matched 

 

52 2N3109 32 pair 

 

47 2N3121 40 add 20p 

 

29 2N3133 43 per pair 

 

TBA120S 

 

TBA641 BXi 1 

 

TBA051 1S0 

 

TBA800 90 

 

TBA810S 95 

 

TBA820 70 

 

TBA920 20 

 

TCA270 220 

 

TDA1004* 290 

 

TDA7008* 310 

 

TOA1022* 575 

 

TDA2020 320 

 

TL061CP* 76 

 

TLo72* 125 

 

TLO8ICP* 52 

 

TL082CP* 96 

 

TL083* 105 

 

TL064CP* 130 

 

UAA170 198 

 

ZN414 90 

 

ZN424 135 

 

ZN425E* 415 

 

ZN1034* 200 

 

MC1488* 8A 

 

MC1489* a0 

 

MC1495* 350 

 

MC1496 92 

 

MC1710 78 

 

MC3340P* 720 

 

MC3360P 120 

 

MC3401 52 

 

MC3403* 135 

 

MFC11040* 97 

 

MK50362* 650 

 

MK50398* 635 

 

MM2102-2* 170 

 

MM2112-2N* 20 

 

MM5303* 635 

 

MM57160* 620 

 

NE555 22 

 

NE556DB* 60 

 

NE560* 325 

 

NE567* 395 

 

NES62.4 410 

 

NE554* 425 

 

NE565A* 120 

 

NE566* 160 

 

NE567* 17D 

 

NE571* 420 

 

RAM2102-2* 170 

 

RC4136D* 120 

 

ROM2513* 650 

 

SAD1024* 1350 

 

SFF96364E* 1/0 

 

SG3402 295 

 

SN78003N 170 

 

SN76013N 140 

 

SN6023N 140 

 

SN76033N 175 

 

SN76115N 215 

 

SN76227 115 

 

SN70477* 225 

 

TAA621AX1 250 

 

300 

 

70 

 

250 

 

12 

 

12 

 

14 

 

13 

 

15 

 

20 

 

25 

 

24 

 

17 

 

ÓÓ 

 

� 

 

15 

 

19 

 

1S 

 

2MI35 33 

 

2N320 30 

 

2N3442* 140 

 

2N35ó3 20 

 

2N3614* 199 

 

2N3615* 199 

 

2N3663 26 

 

2N3702 11 

 

2N3703 11 

 

2N3704 11 

 

2N3705 11 

 

2N3706 11 

 

2N3707 11 

 

2N3708 11 

 

2N3709 11 

 

2N3710 16 

 

2N3711 12 

 

47 

 

64 

 

65 

 

0 

 

52 

 

58 

 

66 

 

55 

 

25 2N3713* 215 

 

25 2N3715* 20 

 

25 2N3771* 233 

 

2N526* 58 2N3772* 195 

 

2N696* >B 2N3773* 286 

 

2N697* 25 2N3819 22 

 

2N698* 44 2N3820 45 

 

2N999* 54 2N3882* 130 

 

2N706A* 19 2N3823* 95 

 

2N707* 39  70 

 

2N708* to 2Ñ3866í* 90 

 

2N914* 32 2N3903 20 

 

2N916* 27 2N3904 18 

 

2N918* 40 2N3905 18 

 

2N920* S7 2N3906 17 

 

2N930* 18 2N4037* 52 

 

2N961* 61 2N4658 17 

 

2Ni131* 22 2N4061 17 

 

2N1132* 22 2N4064* 120 

 

2NI302* 35 2N4236* 145 

 

2N1303* 0 2N4289 20 

 

2N1304* 0 21,14859 65 

 

2N1305* 28 2N5135 42 

 

2N1306* 35 2N5136 42 

 

2N1307* 0 2N5138 20 

 

2N1308* 46 2N5179* 6o 

 

2N7613* 23 2N5180* SO 

 

2N5191* 70 

 

2N5305* 40 

 

2N5457 32 

 

2N5458 32 

 

2N5459 32 

 

21,15485 35 

 

ºN5777* 45 

 

2NO027 40 

 

3N748* 112 

 

3N740* 112 

 

40311* 60 

 

40313* t25 

 

40316* 86 

 

40317* 52 

 

40324* 85 

 

40326* 52 

 

40327* 62 

 

4J348* 105 

 

4030* 43 

 

40381* 45 
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5rNFNF1mt9 

 

the quickest fitting 

 

CLIP ON 

 

capacitive discharge 

 

electronic ignition 

 

in KIT FORM 

 

49 Smoother running 

 

® Instant all-weather starting 

 

Continual peak performance 

 

ID Longer coil /battery/plug life 

 

Improved acceleration /top speeds 

 

Optimum fuel consumption 

 

Sparkrite X4 is a high performance, high quality capacitive discharge, electronic 

 

ignition system in kit form. Tried, tested, proven, reliable and comolete. It can be 

 

assembled in two or three hours and fitted in 113 mins. 

 

Because of the superb design of the Sparkrite circuit it completely eliminates 

 

problems of the contact breaker. There is no misfire due to contact breaker 

 

bounce which is eliminated electronically by a pulse suppression circuit which 

 

prevents the unit firing if the points bounce open at high R. P.M. Contact breaker 

 

burn is eliminated by reducing the current to about 1 ;50th of the norm. It will 

 

perform equally well with new, old. or even badly pitted points and is not 

 

dependent upon the dwell time of the contact breakers for recharging the system. 

 

Sparkrite incorporates a short circuit protected inverter which eliminates the 

 

problems of SCR lock on and, therefore. eliminates the possibility of blowing the 

 

transistors or the SCR. IMost capacitive discharge ignitions are not completely 

 

foolproof in this respect). The circuit incorporates a voltage regulated output for 

 

greatly improved cold starting. The circuit includes built in static timing light, 

 

systems function light, and security changeover switch. All kits fit vehicles with 

 

coil; distributor ignition up to 8 cylinders. 

 

THE KIT COMPRISES EVERYTHING NEEDED 

 

Die pressed epoxy coated case. Ready drilled, aiuminium extruded base and heat 

 

sink, coil mounting clips, and accessories. Top quality 5 year guaranteed 

 

transformer and components, cables, connectors, P.C.B., nuts, baits and silicon 

 

grease. Full instructions to assemble kit neg. or pus. earth and fully illustrated 

 

installation instructions. 

 

NOTE—Vehicles with current impulse tachometers (Smiths code on dial RVi I 

 

will require a tachometer pulse slave unit. Price £d,25 ins VAT. post a packing. 

 

Electronics Design Associates, Dart. EE 5 

 

82 Bath Street, Walsall, WS1 3DE. Phone: (9) 514791 
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Electronics Design Associates, Dept. EE 8 

 

82 Bath Street, Walsall, WS1 3DE. Phone: (9) 514791 

 

Name 

 

Address   

 

Phone your order with Access or Barclaycard 

 

Inc. VAT, and P.P. (U.K. only.) DUAN mREUD. 

 

X4 KIT 

 

T CHO PULSE 
SLAVE UNIT 

 

•25 

 

Sad SAE d brodue a* reared 

 

I endose chequeiFUs for 

 

Cheque No. 

 

PLEASE STATE POLARITY POS OR NEG EARTH. 

 

Access or Barclaycard No.   

 

J 

 
50 OC 71 TRANSISTORS untested for 75p. 

 

50 BCt07.3.9 TRANSISTORS assorted, untested Q 57p. 

 

MINIATURE CERAMIC TRIMMERS 2 to 60, 3 to 10pf, 4.7 to 20pí. All at ISO 

 

each. 

 

COIL FORMERS á" Dia. with core. 6 for 25p. 

 

VHF SOLDER-IN TUBULAR TRIMMERS ept Q No each. 

 

ERIE MINIATURE CERAMIC -Otuf 161 CAPACITORS Q Sp each. 

 

1 AMP TRIACS 400 PIV at 3 for 91. 

 

MOTOROLA OP-AMPS MC /4391 at SEP, 3 for £1. 

 

NON-POLARISED CAPACITORS tuf 83V.W., Q Sp, 4.7uf 63v,w., Q 10p, louf 

 

63v.w., Q 1s . 

 

50 1 AMP S.C-R.'s TOS Package 1untested Q

ng untested 
( El. 

 

SPECIAL VARIABLE CAPACITOR WITH S.M. DRIVE 250 250 - 20 + 20 

 

+ 20pf Q 75p. 

 

PLASTIC BRIDGES 100 PIV 1 amp Q 20p, 200 PIV 4 amp Q 40p. 

 

MULLARD POLYESTER CAPACITORS •lu1 160v.w. at 20p doz. 

 

MINIATURE LOUDSPEAKERS 11" Ola. 8 ohm at 75p. 

 

100 MULLARD 6240 CAPACITORS assorted for 57p, 

 

MINIATURE DISC CERAMICS -01uf 50v,w. Q 20p doz. 

 

MULLARD TRANSISTORS SC 548 or SC 549 at a for 50p. 

 

PLASTIC BC 109 TRANSISTORS with House Numbers at 10 for 90p. 

 

VARIABLE CAPACITORS Direct Drive. 5pf Q 7Sp, lopf Q 75p, 3OPf Q 115p, 

 

125+125pfQ 55p. 100 + 200pfQ 55p,200+200+17+11rpfQ5 ,With S.M. Drive 

 

500 + 500 t 25 + 25pí Q 55p, 250 + 250 + 20 + 20 t 20pf C2n 751), Sut-Minlature 

 

25 } 25 } 25of Q £l. 

 

R.F. TRANSISTORS AF 239 Q 50p. MPS 6514 Q 15p, 2N 5180 Q 50p, 2N 5179 

 

Q 50p, SFY 90 Q 50p, BF 224 (�,' Up, BF 362 Q 25p, 

 

VHF FETS 2N 3819 Q 20p, J310 Q ZOO, MF 1318 50p, OF 256 Q 25p, E111 Q 12p, 

 

E112 Q 10P. DUAL GATE TYPE 40673 Q 33p. 

 

400 m  UNMARKED GOOD ZENERS 3-6v, 8.8v, 10, 11, 12, 13, 16, 18, 24, 30, 33, 

 

38 volt. All at 10 Is, 40p. 

 

ELECTROLYTIC CAPACITOR 5000 + 5000.} 25v,w., Q 75p. 

 

PLESSEY 44 WAY PLUG AND SOCKET at £1 per pair. 

 

IRON CORED CHOKE 2 MH at 4 amp for 50p (P&P 20p). 

 

CLOSE TOLERA NCE CAPACITORS 1288pf Q 5p, f 670pf Q 5p, 5979 Q Sp, 19569pf, 

 

r� Sp. All 1%. Otuf 2y  0p, -'1uf 1%Q Sp. 

 

MULLARD POLYSTYRENE TYPE 424.41103 011uf 1 5%Q 20p doz, 

 

BYXB12 MINIATURE SILICON DIODES like OA 202, 10 for 25p. 

 

10 ASSORTED PUSH BUTTON BANKS leas knobs for £130. 

 

MIDGET 20pf AIR SPACED TRIMMERS for 10p each. 

 

100 ASSORTED DISC CERAMIC CAPACITORS Q 57p. 

 

200 }, J watt RESISTORS assorted for 75p. 

 

10 SLIDER POTENTIOMETERS assorted for £1. 

 

5 WATT NON DARLINGTON TRANSISTORS TOS case Q 3 for 50p. 

 

10 ASSORTED PHONO SOCKETS 2, 3, 4 way for 50p. 

 

20 PHOTO TRANSISTORS AND DARLINGTONS assorted untested Q Et. 

 

SILICON SOLAR CELLS 5 volt 5mA Q 35p each. 

 

50 VARI-CAP DIODES like BA 102, untested Q 57p. 

 

30 ASSORTED 10XAJ CRYSTALS Q £110, 20 ASSORTED FT 241 

 

CRYSTALS Q £1.10, 20 ASSORTED FT 243 CRYSTALS Q £1 50, 25 111 

 

CRYSTALS Q E1 50. 

 

Please add 20p for post and packing, unless otherwise stated, on U.K. orders under 

 

£2. Overseas postage at coat. 

 

J. BIRKETT 

 

RADIO COMPONENT SUPPLIERS 

 

25 The Strait, Lincoln LN2 1JF Tel. 20767 

 

\1  

 

Our new catalogue lists a whole range of metal 

 

cases to house all your projects. And we've got 

 

circuit boards, accessories, module systems, and 

 

plastic boxes — everything you need to give 

 

your equipment the quality you demand_ Send 

 

25p to cover post and packing, and the cata-

logue's yours. 

 

VERO ELECTRONICS LTD. RETAIL DEPT. 

 

Industrial Estate, Chandlers Ford, Hants. S05 3ZR 

 

Telephone Chandlers Ford (04215) 2956 
/ 
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LOOK ! 
 

Here's how 

 

you master 

 

electronics. 

 

.... fhe practical waY. 

 

1. Build an oscilloscope. 

 

As the first stage of your training, you actually build 

 

your own Cathode ray oscilloscope! This is no toy, 

 

but a test instrument that you vvili need not only for 

 

the course's practical experiments, but also later if 

 

you decide to develop your knowledge and enter the 

 

profession. It remains your property and represents 

 

a very large saving over buying a similar piece of 

 

essential equipment. 

 

2. Read, draw and understand 

 

circuit diagrams.  

 

In a short time you will be able to read and draw 

 

circuit diagrams, understand the very fundamentals 

 

of television, radio, computers and countless other 

 

electronic devices and their servicing procedures. 

 

3. Carry out over 40 experiments 

 

on basic circuits.   

 

This new style course will enable 

 

anyone to have a real understanding 

 

by a modern, practical and visual 

 

method. No previous knowledge is 

 

required, no maths, and an absolute 

 

minimum of theory. 

 

You learn the practical way in 

 

easy steps mastering all the essentials 

 

of your hobby or to further your 

 

career in electronics or as a self-
employed electronics engineer. 

 

All the training can be carried out 

 

in the comfort of your own home 

 

and at your own pace. A tutor is 

 

available to whom you can write, at 

 

any time, for advice or help during 

 

your work. A Certificate is given at 

 

the end of every course. 

 

si • • 
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We show you how to conduct experiments on a wide 

 

variety of different circuits and turn the information 

 

gained into a working knowledge of testing, servicing 

 

and maintaining all types of electronic equipment, 

 

radio, t.v. etc. 

 

4. Free Gift. 

 

All students enrolling in our courses receive a free 

 

circuit board originating from a computer and 

 

containing many different components that can be 

 

used in experiments and provide an excellent example 

 

of current electronic practice. 

 

Post now, without obligation, to:-

BRITISH NATIONAL RADIO & 

 

ELECTRONICS SCHOOL 

 

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

 

NAME   

 

ADDRESS   

 

E EB; 8r'79 
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ITS FOR SOUND EFFECTS AND OTHER PROJECTS 

 

GUITAR EFFECTS PEDAL (P.E. July 75) 

 

Modulates the attack, decay and filter characteristics of an 

 

audio signal not only from a guitar but from any audio source 

 

producing 8 different switchable effects that can be further 

 

modified by manual controls. Possibly the most Interesting 

 

of all the low-priced sound effects units in our range. Circuit 

 

does not duplicate effects from the Guitar Overdrive Unit. 

 

Component set with special foot operated switches £7.69 

 

Alternative component set with panel switches £505 

 

Printed circuit board £1.43 

 

GUITAR FREQUENCY DOUBLER 

 

(P.E. Aug. 77) 

 

A modified and extended version of the circuit published, 

 

Component set and PCB £4 52 

 

GUITAR OVERDRIVE UNIT (P.E. Aug. 76) 

 

Sophisticated, versatile Fuzz unit, including variable and 

 

switchable controls affecting the fuzz quality whilst retaining 

 

the attack and decay and also providing filtering. Does not 

 

duplicate the effects from the Guitar Effects Pedal and can 

 

be used with it and with other electronic instruments. 

 

Component set using dual rotary pat £669 

 

Printed circuit board £I'62 

 

GUITAR SUSTAIN (P.E. Oct. 77) 

 

Maintains the natural attack whilst extending note duration, 

 

Component set, PCB and foot switches £S 13 

 

Component set, PCB and panel switches £3.71 

 

WIND AND RAIN UNIT 

 

A manually controlled unit for producing the above-named 

 

sounds. 

 

Component set(incl. PCB) £4.26 

 

PHOIVOSONICS 

 

MAIL ORDER SUPPLIERS OF QUALITY PRINTED 

 

CIRCUIT BOARDS, KITS AND COMPONENTS TO 

 

A WORLD-WIDE MARKET. 

 

VOICE OPERATED FADER (P.E. Dec. 73) 

 

For automatically reducing music volume during "talk-over" 

 

—particularly useful for Disco work or for home-mole shows. 

 

Component set(Inci. PC8) £3.97 

 

PHASING UNIT (P.E. Sept. 73) 

 

A simple but effective manually controlled unit for introducing 

 

the phasing sound into live or recorded music. 

 

Component set (Incl. PCB) £3.20 

 

PHASING CONTROL UNIT (P. E. Oct. 74) 

 

For use with the above Phasing Unit to automatically control 

 

the rate of phasing. 

 

Component set (incl. PCB) EA 74 

 

TREMOLO UNIT 

 

Based upon P.E. Sound Design circuit 

 

Component set Oncl. PCB) £2 94 

 

TREBLE BOOST UNIT (P.E. Apr. 76) 

 

Gives a much shriller quality to audio signals fed through it. 

 

The depth of boost is manually adjustable. 

 

Component set (Intl. PCB) IE2 51 

 

WAH-WAH UNIT (P.E. Apr. 76) 

 

The Wah-Wah effect produced by this unit can be controlled 

 

manually or by the integral automatic controller. 

 

Component set (incl. PCB) E3 63 

 

AUTOWAH UNIT (P.E. Mar. 77) 

 

Automatically produces Wah-pedai and Swell-pedal sounds 

 

each time a new note is played. 

 

Component set, PCB. special foot switches £7.67 

 

Component set and PCB, with panel switches £•1.83 

 

FUZZ UNIT 

 

Simple Fuzz unit based upon P.E. "Sound Design" circuit 

 

Component aet (incl, PC8) £2 05 

 

P.E. TUNING FORK (P,E. Nov. 75) 

 

Produces 84 switch-selected frequency-accurate tones. A 

 

LED monitor clearly displays all beat note adjustments. Ideal 

 

for tuning acoustic or electronic musical instruments. 

 

Main component set (incl. PCB) £1493 

 

Power supply set (incl. PCB) £628 

 

SYNTHESISER TUNING INDICATOR 

 

(P.E. July 77) 

 

A simple 4-octave frequency comparator for use with syn-
thesisers and other instruments where the full versatility of 

 

the P.E. Tuning Fork is not required. 

 

Component and PC8 (but excl. sw.) £7.4.5 

 

DYNAMIC RANGE LIMITER (P.E. Apr. 77) 

 

Automatically controls sound output to within a preset level. 

 

Component set (Intl. PCB) £458 

 

CONSTANT DISPLAY FREQUENCY 

 

METER (P.E. Aug. 78) 

 

A 5-digit frequency counter for fHz to 9999gHz with a 1Hz 

 

sampling rate. Readout does not count visibly at flicker due It 

 

display blanking. 

 

Component sot £24 05' 

 

Printed circuit board £303• 

 

MANY MORE KITS 

 

for Synthesisers, Rhythm Generators, Electronic Pianos 

 

and other projects, big, small, simple or complex, are avail-
able, plus a range of keyboards, separate components and 

 

accessories. Details In our lists. 

 

COMPONENTS SETS include all 

 

necessary resistors, capacitors, semi-
conductors, potentiometers and grans-
formers. Hardware such as cases, sockets, 

 

knobs, keyboards. etc, are not intioded 

 

but mostof these may be bought separately 

 

10% DISCOUNT VOUCHER (EE94) 

 

TERMS: Goods in current adverts & lists 

 

over £S0 goods value (excl. P&P & VAT). 

 

Correctly coated. C.W.O.. U.K. orders 

 

only. This voucher must accompany order. 

 

Valid until end of month on cover of E.E. 

 

Fu!ler details of kits, PCBs and parts are 

 

shown in our lists. 

 

CIRCUIT AND LAYOUT DIAGRAMS 

 

are supplied free with all PCBs unless 

 

"as published. 

 

PHOTOCOPIES of texts for most of the PHOTOGRAPHS in this advertisement 

 

kits are available—prices In our lists. 

 

LIST—Send stamped addressed envelope 

 

with all U.K. requests for free list giving 

 

fuller details of PCBs, kits and other 

 

components. 

 

ADD: POST 8. HANDLING ADD IS% VAT 

 

U.K. orders—Keyboards add E2 W each plus VAT. Other (or current rate if changed). 

 

goods: under £15 add 25p plus VAT, over £15 add 50p Must be added to full total of 

 

Plus VAT. Recommended: optional insurance against goods. Discount, post & 

 

postal mishaps, add sop for cover up to £50, £1 00 for handling, on all U.K, orders. 

 

£tog cover, etc, pro-rata. Does not apply to Exports. 

 

N.B Eire,C.I.,B.F.P.O. and other countries are subject 

 

to higher export postage rates.  

 

show two of our units containing some of 

 

the P.E. projects built from our kits and 

 

PCBs. The cases were boil[ by ourselves 

 

and are not for sale, though a small 

 

selection of other cases is available. 

 

EXPORT ORDERS ARE WELCOME but to avoid 

 

delay we advise you to see our list for postage rates. All 

 

payments must be cash-with-order, in Sterling by Inter-
national Money Order or through an English Bank. To 

 

obtain list—Europe send 20p, other countries send 50p. 

 

PRICES ARE CORRECT AT TIME OF PRESS. 

 

E.80.E. DELIVERY SUBJECT TO AVAILABILITY. 

 

TERMS: C.W.O., MAIL ORDER OR 

 

PHONOSONICS • DEPT. EE98 • 22 HIGH STREET • SIDCUP • KENT DA14 6EH I C O
L`e7C

TION

 6184) 
BY APPOINTMENT 

 

(TE 

MAIL ORDER DEPT. 

 

CRESCENT RADIO LTD. 

 

1, ST. MICHAELS TERRACE, WOOD GREEN, LONDON, N22. 4SJ, 

 

PHONE 01-888 3206 

 

"FLIP" 

 

Push button heads or tails. 

 

Complete kit and full instructions 

 

supplied. 

 

A pocket game. 

 

Easy to build and great to play. 

 

Kit price—ES•25T 8% VAT. Post free. 

 

4 OHM DOOR MOUNTING 

 

CAR LOUDSPEAKERS 

 

High performance, door mounting. 

 

5} inch units with smart front grill. 

 

10 oz magnet, 12 watts, 4 ohms. 

 

In attractive see-through carton. 

 

E12 60 — 12}°o VAT. per pair. 

 

HEAVY DUTY XOVER 

 

2 WAY 8 OHM 

 

A 2 way 8 ohm HID Xover suitable for 

 

LJS systems up to 100 watt. 

 

Fitted with screw terminals for input 

 

and a three position 'HE LEVEL' switch 

 

which selects either Flat, —3d50r— 6d B. 

 

ONLY E3.00 8% VAT 

 

A CRESCENT 'SUPERBUY' 

 

Goodmans 5" 8 ohm long throw HJD 

 

loudspeaker. 

 

Mounting plate is integral with LIS 

 

chassis and has fixing holes with centres 

 

spaced ac 5}" (diagonally). 

 

ONLY £5.00+124% VAT 

 

LOUDSPEAKERS 
90➢ 

 

2;-" (57mm) 8 or 75 ohm +12; VAT 

 

(please stage impedance req'd)  

 

t 

 

MORSE KEY CR.38 

 

All metal, cast base, professional high 

 

speed key. Fine adjustment. Mounted 

 

on bakerlice base. 

 

Dimensions: (Base) 120 x 75mm 

 

E3-90 y  8% VAT 

 

CR 4110 DESOLD ING PUMP 

 

ONLY E6 T 81ó VAT 

 

High suction pump with automatic 

 

ejection. Knurled, anti corrosive casing. 

 

Teflon nozzle. 

 

3 KILOWATT PSYCHEDELIC 

 

LIGHT CONTROL UNIT 

 

IOOOW lighting per channel, max. 

 

This 3 channel sound to light unit is 

 

housed in a robust metal case, with a 

 

sensitivity control for each channel 

 

i.e. Bass, middle and treble. Full 

 

instructions supplied. S.A.E. for spec. 

 

sheet. ONLY £2000 - 8% VAT 

 

CR LVI r i— =—' 12Y DRILL 

 

£12.00 L 4` 8% VAT 

 

BRITISH MADE 'Wersadnil", 12 volts 

 

DC. Compact battery operated power 

 

tool, sufficiently powerful to perform 

 

all the operations associated with 

 

240v drills. Dimensions:-
150 x 50mm (dia.) 

 

BARCLAYCARD 

 

� 

 

'P&P' ORDERS UP TO ES, Add 30p 

 

ORDERS ES-£10, Add 50p 

 

1 All orders over E10 post freel 

 

Please add VAT as shown. 

 

S.A.E. with all enquiries please 

 

Personal callers welcome at: 21 GREEN LANES, PALMERS GREEN, N13. 

 

ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTON. 

 

� 

 

)3in i[ "ith AiaYss 

 

M•E•C•A• 

 

14 HOPETON STREET 

 

BATHGATE 

 

LOTHIAN WEST LOTHIAN 

 

Tel: Bathgate 632337 

 

ACCESSAND BARCLAYCAR ACCEPTED 

 

Min. E5 Post & Packing 25p. 

 

GOVERNMENT, SCHOOLS, COLLEGES 

 

ORDERS ACCEPTED 

 

Send or Phone for Catalogue. 

 

CMOs 

 

4522 70p 

 

N LSN 

 

REGULATORS 

 

MICROS, 

 

400
1

 10p 

 

4526 70P 

 

4528 70p 

 

7472 24p 

 

7473 16p 28P 

 

79L 31p 

 

723 25p 

 

CPU'a 

 

280 £9 

 

4001 lop 

 

4529 70p 

 

7474 19p 25p 

 

78M 40p 

 

Z80A £11 

 

4002 12p 

 

MC14409 999p 

 

7475 26p 40p 

 

7805 56P 

 

6800 £7 

 

4004 250p 

 

MC14419 295p 

 

7476 26p 30p 

 

7812 SSp 

 

8080 £4 

 

4006 70p 

 

P 

 

74Cí51 SOP 

 

All prices include 

 

7480 35p 

 

7481 60p 

 

7815 55P 

 

7824 55p 

 

SCMPII £7 

 

4008 45p 

 

VAT. 

 

7482 45p 

 

LM309 90p 

 

4009 25p 

 

4070 26p 

 

SUFFERED 

 

7483 45p 58P 

 

7485 60p 68p 

 

LM323 375p 

 

LM34DK 75p 

 

MEMORIES: 

 

El 

 

4 02 

 

071 12p 

 

types on request 

 

7486 20p 30P 

 

79 80p 

 

ÿj02L £1 

 

4012 12p 

 

according to our 

 

7489 99p 

 

2114 ES 

 

4013 28p 

 

stock posrtion. 

 

7490 29p 40p 

 

4044 £6 

 

4074 55P 

 

7491 49p 

 

4116 £8 

 

4015 SOP 

 

4016 21p 

 

TTL: 

 

N LSN 

 

7492 29p 

 

7493 28p Opp 

 

210784 £4 

 

4017 45p 

 

4018 45p 

 

4019 25P 

 

4020 SOP 

 

4021 60p 

 

4022 45p 

 

7400 7p 14p 

 

7401 9p 14p 

 

7402 9P 14p 

 

7403 9p 14p 

 

7404 7p I4p 

 

7405 13P 1So 

 

7494 69p 

 

7495 45p 62p 

 

7496 48p 

 

74100 79p 

 

74107 19P 32p 

 

74121 22p 

 

LINEAR 

 

702 56p 

 

709 25
P708 

 

710 35p 

 

771 30p 

 

712 75p 

 

PROMS
 

 

1702A £4
 

 

£6 

 

2776 E16 

 

27585V £15 

 

4023 12p 

 

4024 45p 

 

4025 12p 

 

7406 15p 

 

7407 24p 

 

7408 9P 14p 

 

74122 35p 

 

74123 35p 55p 

 

74125 30p 40p 

 

720 Sop 

 

74118or 14115p 

 

747 60p 

 

CHARACTER 

 

GENERATORS 

 

4026 95P 

 

7409 9p 1Bp 

 

74126 29P 40P 

 

748 Sop 

 

2513 £5 

 

4027 25p 

 

7410 9p 14p 

 

74132 44P sop 

 

CA3046 55p 

 

4028 45p 

 

7411 75p 18P 

 

74141 49p 

 

CA3130 Sop 

 

UARTS 

 

4029 60p 

 

7412 15p 

 

74150 53p 

 

LM301 26p 

 

TR1602B E3 

 

4030 20p 

 

7413 15p 30p 

 

74151 39P 49p 

 

LM308 70p 

 

4033 BOP 

 

7414 45p 65p 

 

74153 45p 49p 

 

LM39DO 40p 

 

LED50.2" 

 

4034 150p 

 

7416 16p 

 

74154 65p 120p 

 

LM1458 35p 

 

4035 SOP 

 

7417 24p 

 

74156 39p 78p 

 

NE555 20p 

 

Red Sp 

 

4037 90p 

 

7420 lop 16p 

 

74157 39p 45p 

 

NE556 sop 

 

Green lop 

 

4040 50p 

 

7426 15p 

 

74161 49p 75p 

 

NE565 76P 

 

Yellow lop 

 

ell

 

 

4041 46 

 

7427 15p 

 

74163 49p 79p 

 

NE566 75P 

 

Less 10% 

 

1042 40p 

 

4043 3Dp 

 

7430 lop 16p 

 

7432 12p i8p 

 

74164 SSp 75p 

 

741.65 59P 

 

NE567 loop 

 

LM382 7IOp 

 

i00r 

 

Less20% 

 

4044 SOP 

 

4046 75p 

 

4048 sop 

 

7437 12p 20p 

 

7438 13p 26p 

 

7440 12p 22p 

 

74166 69p 

 

74175 55p 58p 

 

74176 49p 

 

CA3080 68p 

 

CA3140 68p 

 

1K Less 25% 

 

D.L.747 £1.50 

 

4í)49 26p 

 

4050 26p 

 

4052 45p 

 

4053 45p 

 

4066 30p 

 

7441 52p 

 

7442 26P 45p 

 

7443 42p 

 

7444 42p 

 

7445 42p 

 

74180 60P 

 

74181 1259 

 

74182 45p 

 

74190 69p 78P 

 

74191 69p 90p 

 

1N4148 1.3p
100 £1 

 

íN4002 3p 

 

At 

 

4069 20p 

 

4071 15p 

 

7446 42p 

 

7447 42p bap 

 

74192 55p 69p 

 

74193 55p 65p 

 

LM380 60P 

 

SN71003 19op 

 

1N4003 3.6p 

 

1N4005 4p 

 

4081 16p 

 

7446 42p 48p 

 

74194 55P 

 

SWW13 130p 

 

1N4007 Sp 

 

4082 17p 

 

7450 13p 

 

74195 49p 60P 

 

SN76023 130P 

 

4507 48p 

 

7451 13p 20p 

 

74196 49p 78P 

 

SN76033 190p 

 

4511 56p 

 

7453 13p 

 

74197 49p POA 

 

TBA800 70p 

 

RESISTORS 

 

4512 65P 

 

7454 13p 16p 

 

74198 95p 

 

TBA810S 9op 

 

i-iW 5% 

 

4515 195p 

 

7460 13p 

 

74221 99P sop 

 

TSA820 86p 

 

0-7p each 

 

4519 42p 

 

7470 26p 

 

74367 99p 45P 

 

TDA1022 600P 

 

100- 0.8p 
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20 x 20 WATT STEREO AMPLIFIER 

 

Viscoum IV unit in leak simulate cabinet Silver Wish rotary trouais and 

 

,,.hbunoox m1h machine lasca, red rosins ind,camr acte stereo iml 

 

socket Funk:, n, switch for mic magritin: and crystal pickups, tape tuner 

 

and auxlhary Rea panel features twe mains outlets DIN speaker 

 

and Input -kegs plia lose 20.20 watt, RIMS 40.40 watts peak 

 

For use with s 1t, IS ohm speakers 

 

f29.90 

 

.
-
.00 p&p 

 

30x30 WATT AMPLIFIER 

 

IN KIT FORM 

 

For the experienced constructor com-
plete in every detail, same facilities 

 

as Viscount IV. but with 30x30 output 

 

60,60 wens peak For use with 4.15 

 

ohms speakers 

 

f29.0012. 5t, 

 

SPECIAL OFFER 

 

30 x 30 WATT AMPLIFIER KIT 

 

with BSR P200 belt drive 

 

deck and Shure 

 

f 55.00 

 

M75 cartridge. +p&pf5.00 

 

EMI SPEAKER BARGAIN 

 

Stereo pair 350 kit. System camels of 

 

I T x 8" approx wooferwith rolled 

 

sunuun4 2!4" approx Auda. meetw. 

 

crossover components and run-1 

 

diagram. Frequency response 20 Hr 

 

to 20 KHt. Paver handling 15 watts RMS 

 

20 watts max 

 

8 ohm impadana 

 

f 14.95 

 

Per stereo pair 

 

- E3.40 Ao. 

 

BSR P200 

 

Belt dove cnassis turntable unit semi f 24.95 

 

automatic. cueing device. p&p E2 55 

 

A.O.C. OLM 30 Mk III Magnetic Cartridge 

 

to º,tit. f 7.75 

 

klanuai single play 

 

-ecad deck with aum 

 

retorn and aerng lever, tined Ann stereo 

 

cerarrvc cartridge 2 spoils won 45 r p m 

 

"nit', adaptor ideally su».d from home 

 

°'''o�APRIEEf10.95 f25
p

 

 

GARRARD DECK 

 

MODEL CC 10A 

 

Record chanyer with cueing device 

 

fitted with stereo ceramic caandge 

 

ready to fit too your vim plinth. 

 

f 7.95 P&p f2 oe site 12" x 87x 

 

SANYO Nit Ind battery. with 

 

mains charger equivalent in 

 

size and replaces 4 SP 1 I 

 

type bans. Size 31i" x I Ia" 

 

z 2" approx 

 

f 7.50 P, In 

 

fl SOp 

 

BARGAIN FOR 

 

PERSONAL 

 

SHOPPERS ONLY 

 

Altone UA4 

 

Stereo System 

 

Features B watt total output. Full size BSR manual turntable 

 

with cueing and auto return. Socket for tape in and cut and 

 

stereo headphones 

 

complete with speakers. 

 

Micro Cassette Recorder 

 

Pocket size-home or office use or 

 

when travelling. 

 

Battery operated fluorescent 

 

camping lamp. 

 

Runs off 8 I12 batteries. 

 

f 13.95 

 

A.50 

 

Mull rd 

 

AUDIO MODULES 

 

BARGAIN 

 

PACKS 

 

IN 

 

CURRENT CATALOGUE 

 

PRICE £�� 

 

MOVER 

 

PER PACK 

 

SEE OUR PRICES 

 

1 

 

PACK 1 2 x LP1173 l Ow RMS output power audio 

 

amp modules, + I LP1182/2 Stereo pre amp for 

 

ceramic and auxiliary input 

 

OUB PRICE 
f  

n 
. 
® 

5 

 

WPE1.00 T Nri 

 

2 

 

PACK 2. 2 x LP1173 1 Ow. RMS output power audio 

 

amp modules + 1 LPI 184/2 Stereo pre amp for 

 

magnetic,

¡ 

ceramic and auxlhmY 
inputtss.� 

 

R PRICE 

 

illu s. PUP111 00 i  / .45 

 

AVAILAKE ALSO TO PURCHASERS OF. THE 10 • 10 AMPLIFIER KIT. 

 

10 + 10 AMPLIFIER KIT 

 

An opportunity to buy a 10 watts per channel stereo 

 

amplifier kit which is suitable for use with a ceramic 

 

cartridge. The amplifier utilises proven Mullard modules and 

 

is available at a very competitive price. the amplifier kit 

 

comes complete with msinuctiors and includes. a Mullard 

 

LPI 183 stereo preamphher module, two LP1173 power 

 

amplifiers witn integral heatsinks, a power supply, 

 

2obel networks. font and back mounting panels, a finished 

 

fascia panel, all control potentiometers [bass, treble, 

 

volume and balancal. switches. input, output and headphone 

 

sockets- wild. and an easily assembled wrap around cabinet 

 

tollouse the finished unit. 

£ 11 95 

 

Size approximately p&p 12.05 

 

'911" x M" x 4" 

 

LEO 5lunknoe men s digital watch 

 

stainless steer finish 

 

LCO 5 function met s digital %arch 

 

stamfess sleet Wish 

 

LCO 8 Function CHRONOGRAPH men's digital 

 

watch, stainless steel Wish 

 

POCKET CALCULATOR. With LED d-splay. memory 

 

and percentage ker 

 

AM/ FM DIGITAL CLOCK 

 

RADIO Acwiate 4 O.gll 

 

Electronic Clock with 'h" LEO 

 

display Boner and 

 

Sn002e timer 

 

if 1.95 

 

f 5.95 

 

E6.95 

 

f 12.95 

 

£2.95 

 

125 Wan Paver Amp Module
`
 f 13.95 

 

Mains power supply for above und 

 

MOLLARD Bolt power supply 

 

DECCA 20w Stereo speaker kit comp,v S 

 

2 8
-
 approx bass dnas . Z 3Y approx 

 

tw let Inc L'dssvvers 

 

'VIDEOMASTER' Super Store TV Game 

 

%+rh p,51á mains opefatmn 

 

f 3.50 

 

E1.50 

 

f 20.00 

 

E 14-95 

 

PORTABLE RADIO/CASSETTE RECORDER, AM I'M w.:h clock 

 

LW MW. SW. VHF ma,Wbattery operation.  f41 .95 

 

VIDEOMASTER COLOUR 

 

SHOT TV GAME 

 

Choice of three games-Football. Tennis 

 

and Squash. Ready to play-one or two 

 

Players . MAINS OPERATED. OPPORTUNITY AT f9.95 ONLY 

 

ACCESSORIES 

 

ACCESSORIES ARE ONLY 

 

AVAILABLE TO THOSE 

 

CUSTOMERS WHEN BUYING 

 

OUH BARGAIN PACKS 

 

Suitable mains power supply parts, 

 

conslsung at ma:m «ansformer,biidge 

 

rectifier, smoothing capacitor and sat 

 

If rotary stareacmirols tot uetie. 

 

bass. volume and niante
 2.90 

 

plus fí.50 p&p 

 

40 WATT 

 

MONO DISCO 

 

AMP 

 

f 29.95 

 

P&P (2 50 

 

Site approx. 13?á" x 5)ï' x 6?i' 

 

50 warts rms- 100 watts peak output. &g lea:aces include two disc 

 

inputs, both tot ceramic cartridges. tape input and microphone input. 

 

Level mixing controls fitted with integral push-pull switches. Independent 

 

bass and treble controls and master volume 

 

Two Way Speaker Kit 

 

Comprising of two 8" . 5" approx 

 

4 ohm Cass and two 3W' 15 ohm mid-
range tweaterwithtwo 

f3.95 

 

cross-over gpa[rtors 

 

per stereo pan 

 

Plus 1150 P&P 

 

70 A 100 WATT 

 

MONO DISCO 

 

AMP 

 

Size approx 

 

14" x 4". l OW' 

 

Swathed aluminium 

 

fascia and rotary ranlrols 

 

Five vertical slide controls, master volume_ 

 

tepe level. mtc level, deck level. PLUS INTER DECK FADER 

 

far perfect gradowiid change from record deck No. I to 

 

No. 2. - nCe versa Pre fade [ever control 70 wat[ 

 

[PFLI len YOU .tear next disc before fading 140 yvatt peak 
fC57 

 

n m VU meter monitors output ]eve!. p&p f400 
f â5 

 

Dutpus 100 wads RMS 200 waits peak 100 watt 

 

R 

 

C 

 

323 EDGWARE ROAD, LONDON W2 

 

21 AHIGH STREET, ACTON W3 6NG 

 

ACTON: Mail Order3nly. No callers 

 

ALL PRICES INCLUDE VAT AT 12=% 

 

All items subject to availability. Price correct at 

 

4 4.79 and subject to change without notice. 

 

FOR PERSONAL SHOPP $
-
ONLY 

 

DUO If SPEAKERS 

 

Attractive teak finish, modern design 

 

mcotporming 2 speaker units-8' 

 

approx. woofer and 21�' approx. 

 

tweeter. 45 to 1800 Hz. Impedance 

 

8 ohms. Power 15 watts RMS. 

 

20 watts max Per stereo pair 

 

f17-00 

 

FOR PERSONAL SHOPPERS ONLY 

 

�  

 

Price f 10.95 

 

Size approximately 47" x 15bí" x 15" 

 

STEREO RADIOGRAM CABINET 

 

Finished in a natural teak veneer with opening top. 

 

Easily modified to accommodate stereo equipment of 

 

your choice. 

 

Personal Shoppers EDGWARE ROAD LONDON W2 Tel: 01-7238432.9.30am-5.30prn. ClpadalldayThursday ACTON: Mad Order ordy.Nocallers GOODS NOTOESPATCHED OUTSIDE UK 
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24 TUNE DOOR CHIMES 

 

DOOR TIArES 011,14 + VAT. 

 

Wactdir ris Vide2masur announce a daorbeil Na dums l 

 

go a egg. oingomg or B=. imteed v plays 24 

 

different dassimi and popular Ines fi veil play the lame 

 

you sake; !or your mood the mason or fie veor you are 

 

zryecnng M tail. Veuf tunes is mi ordy grain fun and a 

 

yrcnderU ee brasier, ha is asp very furrcibndry and 

 

bezfltifuiy designe] m enhance tots hume. There s 

 

someding fur m immn scaeihieg Ior your continental 

 

vision; of You raleóans fleur the stales, and anon 

 

somefhag fer the Queen Door tubes is easy ro is all and 

 

tas seoyate controls for voNfnre, tune and tempo. 

 

T.V. GAMES 

 

P0069AArAd,E lam + VAT. 

 

COLOUR C&9nwu T.Y. SAINE. 

 

Tire Ty Wre tz be =fWed I an audit cassette deck 

 

sin a ptogrannd o play a multitude of diftarem ormes 

 

r. CDLCUR ::sxiig varices plug-in cartridue. At long ici a 

 

7V çs-e < e.<ieble eei will keap pare vrlh nipruvmg 

 

me.rcirgi by a4ovwng ycu te extend your library of games 

 

w ú te :archasa cf addnonai cartridges as raw games 

 

are irPA« Each cartridge contains up I fen different 

 

acnor gapes aril the first cartridge xnaidfig len span 

 

gags s x lu fd free wth the console Olha carindges 

 

ee cLamtly zeebie to arable ycu u play mch games as 

 

Gand Prix Meta, Raarg. Steer Wçeotr and Suint Rider. 

 

rvrther canfi*s are to be released later the year. 

 

r.dwang Tank Battle, hunt the Sub and Tanger. The 

 

console cames complete with two rermveble jurymnick 

 

loyer commis to enable you ta move m ai four d.'KiT m 

 

Mo-
,
righ,tefd and built into these pysilk cuirais are 

 

haN serve and target Tue burner& Other features rcludc 

 

sevusl d�flicùty option switches, tannerait: en screen 

 

digital scoring coo coitwr coding en scores ai,c bells 

 

ttelike stunts are transmitted through the TVs speaker, 

 

skndánng the actual game being played. 

 

Mamizctured by Waddrigmris Videorvser end 

 

gn:aranfeed for one year. 

 

E RA CARTRIOCES:  

 

ROAD RACE - fl rl + VAT. 

 

Grand Pris mater rave Willy gear Manges, crash noises 

 

SUPER WIPEOUT - ŒI? + VAL 

 

10 differeri games of bleD ig obstacles oft the sheen 

 

STUNT RICER - mis + VAT. 

 

MororeydE speed tiers. jumping obstacles. leaping vantais 

 

cows of up to 24 buses arc 

 

NON-PRDQRANIMABLE TV GAMES  

 

6 Gsre - COLGUNSGOR£ 11 - £1340 + VAT. 

 

10 Foe COH.041R SPORTSMORLD £VU + VAT_ 

 

CHESS COMPUTERS 

 

STAR CÚ65$ - gym + VAT. 

 

RAY CRESS AGIUIET YOUR PARTNER. 

 

tying you, own TV to display the board and pieces. Sia! 

 

Dm is a new abmrbng game ita twu p alerç which w it 

 

merest and excite an ages The wit plugs into the aeral 

 

secret of your TV set and displays the board and pieces in 

 

full cdour lot black and whhel on you+ TV screen. Based on 

 

the moves of bless If adds even more esckemem and 

 

interest to the game. Tor those who have never played. 

 

Star Chess is a novel introduction to !ha classic game cf 

 

Mess rot the experienced chess player• there are whole 

 

new dimensions of unprEdidalciiiy and cliente added to 

 

the strategy a{ the game. Net only can pieces be taken in 

 

conventional chess type moves, but Each piece an also 

 

exchange rocket fire with its opponents. The unit comes 

 

corylete viih a free 13V mains adapter, full instructions 

 

and twelve months guaamee. 

 

CHESS CHALLENGER ?-£85.65 + VAT. 

 

RAY CHESS AGAINST THE COMPUTER. 

 

The stylish, compact, portable console can be set is play at 

 

saver different levels al abty from beginner to expert 

 

induiing'Wie in Nye" and 'Chess by mail". The computer 

 

wdl only make responses which obey international Mess 

 

isles. Castling. on passam. and praintng a paw,, are all 

 

viduded as pan of the computer's pmgamne. h is 

 

possible to enter any given problem from magaonas or 

 

newiespers or alternativey, Establish your own board 

 

position and watch the computer react. Te positions of ail 

 

pieces can be verified by using the computor memory recall 

 

button 

 

Pnce ncludes ucn 'with wood gairad horsing, and 

 

stauttm design Mess pieces._ Computer plays black or 

 

white and against itself and comes complete mfr a mans 

 

adirp o! and 12 months guarantee. 

 

0IHEH CHESS COMPUTERS M OUR RANGE INCLUDE: 

 

CHESS CHAMPION - 5 LEVELS f9_87 + VAT. 

 

CHESS CHALLENGER - 18 LEVELS - £143.85 

 

+ VAT. 

 

BORIS - MULTI-LEVEL TALKING DISPLAY El" 

 

+ VAX 

 

EIFCTROMC CRESS BOARD MOR £19.75 br- VAT. 

 

A special b& purchase of these amazing Mess ieecrag 

 

machines mehles us io offer them at only E19.25 less then 

 

half recommended retail price The eleGmn is chess tutor is 

 

a simple battery operated machine that can actually teach 

 

anyone to Nay Mess and improve their game right up to 

 

championship level. This machine a not only for total 

 

begirims but also for established players wanting M prey 

 

better chess. Unit mnains the electronic mew board with 

 

32 Mess places, a 64 page explanatory heoUet end a set of 

 

32 progressive programme cards including 6 beginners 

 

cards, 16 check male positions. 9 Mature games, 5 

 

openings, 3 end games, 28 chess problems end 2 master 

 

games 

 

DRAUGHTS COMPUTERS 

 

CHECKER CHALLENGER 2 LEVELS £4338 + VAT, 

 

4 LEVELS diWA + VAT. 

 

The araughts computer enables you to straiten you skills. 

 

improve year game, and play whenever you want. The 

 

ccmptaer dncmpbretes a sophisticated. rela*. deoson-

niakmg microprocessor as as brain. Its high level at 

 

thinking ability enables it to respond wirh its hest counter 

 

moues Ike a skilled human opponent. You ca, select 

 

offence of delelce and change playing difficulty levels at 

 

any time Positions can be vented W computer memory 

 

recall. Machine does not perms dl o moves and can solve 

 

set ptehiems Computer comes complete with instructions, 

 

me m adapatcrand twelve moths guaranies. 

 

PLAY DRAUCHTSICHECKERS AGAINST THE COMPUTER, 

 

r
 FOR FREE BROCHURES - SEND S.A.E 

1
 

 

For EHEF illustrated brochures and revews on TV and ties games please send a stamped addressed envelope. and state 

 

which panovIiir games you require mlormanon an. 

 

Cale,s welcome at out shoo in Welling - remarsiranans daffy - open from gam5311pm Mon-Sat 19am Ipm WETS. 

 

tc elder by telephone please quote your name, address and k¢cess'Barciaycard n_mber-

Porle9e and Packing FREE 

 

Ail] DIRECT SUPPLIES LIMITED, Dept.EE5,102 Bellegrove Road, 

 

�yyelling, Kent DA16 auu. Tel: 01-303 9145 in  01850 8652 IEve,i Ilya 

 

Your leading direct suppliers for 

 

n 

 

NASCOM MICROCOMPUTERS 

 

AND FULL SUPPORTING RANGE 

 

OF ITEMS TO ENABLE YOU TO 

 

WORK AT PROPER 

 

PROFESSIONAL LEVELS 

 

* At newest reduced prices. 

 

* Widest possible range stocked 

 

* Information on request 

 

* Enquiries from trade, industrial and 

 

educational users invited 

 

Appointed distributors for the 

 

fine products of. 

 

SIEMENS, ISKRA, RADIOHM, 

 

VERO AND MANY OTHER 

 

FAMOUS MANUFACTURERS 

 

It's a good deal better from 

 

ELECTRO ALUE LTO 

 

• We pay 

 

postage 

 

It.. U.K. on enders list value 

 

£5 or over. If under, add 

 

Sop handling charge, 

 

• We give 

 

discounts 

 

on C.W.O. orders, except 

 

for a few Items marked Net 

 

or N in our catalogues. 

 

on orders, list value 

 

r
J%ú £10 or more 

 

on orders list value 

 

10% £25 or more. 

 

Not on Access cr Barclay 

 

card purchase orders. 

 

We stabilise 

 

prices. 

 

by keeping to our printed 

 

price lists which appear 

 

but three or four times 

 

a year. 

 

We guarantee 

 

all products brand new, 

 

clean and to maker's spec. 

 

No seconds, no surplus. 

 

• WE WILL SEND YOU 

 

OUR 120-PAGE 

 

CATALOGUE No. 9 

 

FREE ON REQUEST. 

 

Comprehensive, inlor-
mative, very well produced. 

 

Write, phone or call for your 

 

free copy, together with 

 

Iatest current price list. 

 

Dept. EEa, 21 St. Judas Road, Englefieid Green, Egham, Surrey TW£0 OHB. 

 

Phone: Egham 3603. Telex 264475. 

 

Northern Branch (Personal shoppers only). 680 Bumage Lane, 

 

Bumage, Manchester MI 9  1 NA. Phone (061) 432 4945. 

 

¡
GRE=1VW1=&=&J 

 

443D MILLBROOK ROAD, SOUTHAMPTON S01 OHX 

 

All prices include VAT—Just add 25p post 

 

PC ETCHING KIT R4K 111 

 

Now contains 200 sq. ins. copper clad 

 

board, 11b, Ferric Chloride, DALO etch-
resist pen, abrasive cleaner, two miniature 

 

drill bits, etching dish and instructions. 

 

£4.40 

 

COMPONEN 

 

CABINET 

 

IDEAL FOR THE 

 

NEWCOMER TO 

 

ELECTRONICS 

 

Contains n—a:cm .,n brand new 

 

resistors, capacitors, transistors 

 

diodes and I,C.'s. All useful values, 

 

carefully chosen to help the new 

 

constructor pursue his hobby without 

 

finding himself short of some vital parts) 

 

All parts contained in clearly marked 

 

bags in a plastic storage cabinet 

 

232 , 121 v 165mm with 9 drawers into 

 

which all parts can be neatly located. 

 

If bought individually parts plus case 

 

would cost over £45 but we are offering 

 

this for ONLY £2995 + £1 p h p. 

 

Simply send a cheque or PIO for £3094 

 

for immediate despatch. 

 

CONTENTS: 

 

200 } watt resistors 

 

20 Wire wound resistors 

 

70 Caramic Capacitors 

 

70 Mylor Capacitors 

 

50 Polyester Capacitors 

 

56 Electrolytic Capacitors 

 

61 Transistors 

 

12 1.C.'s 

 

20 L.E.Ws 

 

55 Diodes and rectifiers 

 

Altogether 514 components. 

 

Price Includes current catalogue_ an 

 

Gieenweld pen for reordering supplies. 

 

Plus free surprise gift. 

 

THE NEW 1978.9 

 

GREENWEL® 

 

CATALOGUE 

 

FEATURES INCLUDE: 

 

• 50p Discount Vouchers 

 

• Quantity prices for bulk buyers 

 

• Bargain List Supplement 

 

• Reply Paid Envelope 

 

• Priority Order Form 

 

• VAT inclusive prices 

 

PRICE 30p + 15p POST 

 

KITS OF BITS 

 

FOR EE PROJECTS 

 

We supply parts for nearly all EE 

 

projects—for a detailed components list 

 

of this month's, and. previous articles, 

 

please send SAE. 

 

Examples from earlier Issues: 

 

MW MINI £2-50 

 

SOUND TO LIGHT UNIT £1 85 

 

AIR FRESHENER £795 

 

FUZZ BOX £4-00 

 

TRANSISTOR TESTER £2 85 

 

TREMCLO UNIT £696 

 

LOW COST METAL LOCATOR £325 

 

ELECTRONIC CANARY £3.15 inc; Box 

 

DOING IT DIGITALLY £23-25 

 

tS 

 

f 
 

i 
 

i 
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Largest range of quality components in the U.K.-over 8,000 types stocked 

 

Head office and maii order to DEPT EE 

 

A. Marshall (London) Ltd. 

 

Kingsgate House, Kingsgate Place, London NWB 4TA 

 

Tel: 01-624-0808 Telex 21492- I 

 

Retail Sales: London: 40 Crickiewood Broadway, NW2 3ET. Tel: 01-452 018112 also 325 Edgware Road, W2. TO: 01-723 4242. 

 

Glasgow: 85 West Regent Street, 02 2QD Tel: 041-332 4133 and Bristol: 108A Stake's Croft, Bristol. Tel: 0272 42080112. 

 

LEDS - OPTO 

 

BY SIEMENS 

 

Dlsplays7seg LEDS Red Gr Yell 

 

Com anode or Cath Sml 3mm 18 19 19 

 

Red Large Brim 20 20 20 

 

Smm HT £1-50 Extra 

 

lomm HT £1 55 Bright to 40 40 

 

14mm HT £1-57 Ilred LD271 £055 

 

18mm HT £1 85 IR receiver £t 45 

 

Opt* coupler £1 55 

 

Full range } data in our '79 catalogue 

 

RAACO STORAGE BOXES 

 

Strong durable high impact polystyrene boxes with 

 

brass hinge pins. 

 

as El 42 Bis £1 79 

 

MEMORIES (see catalogue fo full range) 

 

MM27080 s-N MM88C30N 2-00 

 

MM5204Q 9-10 MMS31:4N 4•47 

 

MM5303N 4-93 MM57105N 19•43 

 

MM5307AA11,113-63 MM57109N 17-41 

 

MM5314 4 4@;MM57150N 6-71 

 

MM5316 4 N 1MM57161N 4-71 

 

MM5339N 4-20 ¡TMS27•16JL 10-69 

 

MM80C95N 0 58;TMS4027-25NL 

 

MM80C%N 0-43 : 6-i9 

 

MM80C97N 9 78'TMS4033NL 1-75 TMS6011NC 536 

 

MMSOC9aN 0 00 ,TMS4036-2NL 3•28 TMS9900JL 44-41 

 

MM82C19N 2•90ITM40>9-2NL 2.78 TMS9901NL 10.48 

 

MMS8C29N 2-N .TMS4042-21,11. 2 9E TMS9902NL 914 

 

TM54043-2NL 2 18 TMS9903NL 13-74 

 

TM54044-20NL6 85 TMS9904 P.O.A. 

 

TMS4045-20NL9-CS TMS9905 P.O.A. 

 

TMS4050-2NL 6-46 I ADC0817CCN 

 

TMS4051-2NL 6-14 15-63 

 

TMS1060-2NL 6-46 ADC3511CCN 6-$6 

 

TMS411S25JL ADC3711CCN 9-35 

 

2490 ADD3501CCN0-36 

 

TMS4164NLP-O.A. ADD3701 CCN 9 35 

 

AY2513 875 

 

AY.3-8500 6-54 

 

AY-3-8710 1275 

 

SFFT7301A 0-95 

 

SFF96364 16 N 

 

TRIALS 

 

POWER PRICES AT UNBEATABLE 

 

PRICES 

 

TIC2060 Plastic T086 40Or 4A 

 

TIC225D Plastic 7066 400, 6A 

 

TIC226D Plastie T066 400v BA 

 

TIC236D Plastie T0116 400v 12A 

 

TIC2460 Plaste 7066 400v 16A 

 

TIC253D Plastic T03 400v 20A 

 

TIC2630 Plastic T03 400, 25A 

 

40.576 

 

40669 

 

411642 

 

2N144á 

 

E6 60 

 

£0.70 

 

£9 7e 

 

£1 -00 

 

E1 21 

 

E1 87 

 

£2 20 

 

E2 20 

 

£1-90 

 

£1 25 

 

£7•65 

 

LINEAR (See catalogue for full range) 

 

LM339N 0-66 LM1828N 1 90 CA3026 076 

 

LM-340T-5 0-p LM183pN 1•s0 CA3028A 0 90 

 

LM340T-12 0-p LM1845N 1 50 CA30288 1 23 

 

LM340T-15 0-02 LM1S48N 1-so CA3029 0-7S 

 

LM340T-24 O g LM7850N 1•N CA3029A 0 90 

 

LM341P-5 0 56 LM7889N 2.50 CA37d0 7 50 

 

LM341P-12 0 56 LM1890N P.O.A. CA3030A 2-20 

 

LM341P-15 0 5E LM2907N-8 1-s0 CA3033 3 70 

 

LM341P-24 0 56 LM2917N-8 1•68 CA3034 275 

 

LM345K 6-97 1LM3307N 01N CA3035 1 % 

 

LM348N 0-95 LM33C2N 0155 CA3035 /-21 

 

LM350K 0•51 LM3401N 0-56 CA3038 2 99 

 

LM358N 0•N LM3900N 0•6E CA3038A 4 10 

 

LM360N 3-N LM3º05N 11S CA3039 1-77 

 

LM37ON 3-39 LM390ºN 0.7E CA3040 3 75 

 

LM371H 2-1S LM3911N 1.10 CA3041 1-65 

 

LM373N 335 LM3913N P.O.A. CA3042 IN 

 

LM374N 3.OS LM3914N 2•79 CA3043 2 29 

 

LM377N 1 90 L.M4250CN 1.39 CA3045 1 55 

 

LM378N 2 N LM78L05CH0-87 CA3046 0 T7 

 

LM379S 4.25 LM78L12CH 0-85 CA3047 2 21 

 

LM380N-8 9•26 LM78L75CH0-83 CA3047A 3 70 

 

1.M380N-14 1.Oa LM78124CH0•E5 CA3048 2 45 

 

LM381AN 2 70 LM7805KC 1-56 CA3049 1 9s 

 

LM381N 1 69 LM7812KC 1-56 CA3050 2" 

 

LM382N 1•32 LM7815KC 1-56 CA3051 1 82 

 

LM384N 1 55 LM7824KC 1.56 CA3052 1 74 

 

LM38EN 048 LM78L0.5CZ 0-30 CA3053 0 77 

 

LM387N 110 LM78L72CZ 030 CA3054 1 19 

 

LM388N 1,00 LM781.15CZ 0 30 CA3059 2 10 

 

LM389N 1 00 LM78L24CZ0 30 CA31Ki0 2-70 

 

LM392N 0 87 MC667P 27S CA3062 3-75 

 

LM7018 2 99 MC071P 1-75 CA3061 1-10 

 

LM701C 2-96 MC672P 1 75 CA3065 110 

 

LM702C 0.1111 MC724P 2-10 CA3058 3-s0 

 

LM703LN 1-is MC789P 140 CA3070 1 % 

 

LM709CH 0-70 MC790P 3-10 CA3071 1 s0 

 

LM709-8 0.50 MC798P 2-20 CA3072 1 90 

 

LM709-14 0 49 MC799P 220 CA3075 1 70 

 

LM710CH 0 07 MC832P 0 70 CA3076 2-12 

 

LM710-14 0 48 MC833P 0-70 CA3080 0-a5 

 

LM711CN 0 40 111 0 82 CAMA 2-10 

 

LM710 1 00 MC837P 0 82 CA3086 0-50 

 

L.M723CH 0 62 MC838P 233 CA3038F 1 97 

 

LM723C-14 0 45 MC840P 1,65 CA3D89E 2-90 

 

LM741CH O SO MC8µP 0 76 CA30900 4-40 

 

LM741C-8 030 MC846P 0-70 CA3130 1.06 

 

LM741C-14 0.60 MCSaBP 1 16 CA3740 1 04 

 

LM747CN 0-73 MCB49P 0-70 LOOSTt 2-25 

 

LM748-8 0 50 MC857P 0-N LF365N 0.80 

 

LM748-14 0 S6 MC8e1P 0 N LF356N 0 80 

 

LM900 Oi0 MC7035P 1-90 LF357N 0 80 

 

�LM971 0 50 CA3000 3•30 LF73201N 3 00 

 

LM921 0 50 CA3001 4-25 LF73331N 3-00 

 

LM923 0-50 CA3002 3-30 LP13741H 0 19 

 

LM7303N 115 CA3006 4-60 ¡ LF13741N 0-38 

 

LM1304N 1.52 CA3007 4.15 ' LM114H 2-75 

 

LM1305N 1 02 CA3006 
2
-Ss  LM301AH 0- 

 

LM/307N 1 �22 CA3012 1 �-45! 
N 

 

LM301-8 0-30 

 

LM1310N 2,10 CA3013 1-85 1 LM804H 1.50 

 

LM1351N 130 CA3014 2-20 LM307N 0-50 

 

LM1458N 0-45 CA3018 0•75 LM308H 0-º5 

 

LM1490N 0-97 CA3018A 1-10 LM308N 0-55 

 

LM7800N 1 04 CA3020 220 LM309KC 1-95 

 

LM1801N 2 25 CA3020A 2S'0 ; LM317K 3 35 

 

LM7SOBN 2 10 CA3021 2•40 1 LM317MP 1•35 

 

LM7812N 6 20 CA3022 2 20  LM31TT 2-20 

 

LM1820N 1-14 CA3023 2 20  LM318N 2 as 

 

CMOS (see catalogue for full range) 

 

74COON P24 74C48N 

 

74CO2N P24 , 74C73N 

 

74CO4N 9-24 74C74N 

 

74C08N 1-24 74C76N 

 

74C1ON 4-21 74C83N 

 

74C74N 4-25 74C85N 

 

74C20N 9-24 • 74C86N 

 

74C30N 9.24:74C89N 

 

74C32N 4.24�, 74C90N 

 

74C42N 0-22�. 74C93N 

 

148 74C95N 1'N í CD4000 11,211i CD4013B 0 52 

 

0-54 i 74C707N 1-22 , CD40018 0 20 1 CD4011 1-00 

 

0-54 
i 
74Ci50N 4-14 

i CD~ 6-14 1 CD4015 0 75 

 

0-54 74C151N 2•47 CD4006 1-25 CD4016 0-52 

 

1-30' 74C754N 3-10 CD4007 0'16 CD4017B 1 0s 

 

1-31) 74C157N 2-21 C1340088 0�9D CD491881.05 

 

0 44 : 74C16014 1-11 CD4009 P58 
� 
CD40196 0-52 

 

463! 74C161N 1-11 C04010 0-54 CD4020B 1 15 

 

0.85 . 74C162N 1•11 1 CD4011B 0 29 I CD4021 1-05 

 

0.95 71C163N 1•11 1 C01012 0 20 CD4042B 1•00 

 

NEW 1979 CATALOGUE 
Mare 

 

48 page catalogue-new enlarged micro sectiors-
largest range of quality components from 

 

franchised suppliers available in UK. All VAT 

 

Inclusive prices. Over 8,000 line items plus 

 

lots more. 45p post paid or 350 to callers at any 

 

of our four branches. 

 

* MAIL ORDER * 

 

Quick service on all orders-please add 40p for 

 

0.`p to all orders. Telephone orders on cr?dit 

 

cards £1000 minimum 

 

64RQ4KARD 

 

©  

 

Credit cards welcome 

 

Vlársháll! 

 

31 DIGIT LCO AND LED PANEL METER KITS 

 

L.ow-coat, early-to-assamble kits using the now . 

 

Intere8 710017 AID converters 

 

Intersil's 7106 is the first single-chip CMOS AID for driving LCD displays 

 

including backplane - directly. The 7107 is the first single-chip CMQS 

 

A'D for driving instrument-size LED displays directly without buffering. 

 

Each provides parallel seven segment outputs. ideal for DVMs. OPMs and 

 

anywhere modem digital displays are needed- Both have internal 

 

reference and clock and both are CMOS $o you get low npise (12 to 

 

t5yV) mmparable with the finest bipolar devices, and low power 00 

 

mW max. a 1OV). 

 

Kite provide all nurterials ... Including PC board, fora functioning pan-
el meter. Assembly time is only, } law. 

 

ICL7106EV(LCD) £26.99 SPECIAL OFFER £19.90 

 

ICL7107EV(LEDI £21.99 SPECIAL OFFER £15.90 

 

Chipalone ICL7106CP SPECIALOFFER £7.90 

 

1.200-6 Ternilml Adjustable Voltage and Current Regulator 

 

The L200 is a silicon morolhhic integrated circuit for voltage and wrrent 

 

programmable regulation. 

 

º ADJUSTABLE OUTPUT CURRENT UPTO 2A 

 

º ADJUSTABLE OUTPUT VOLTAGE DOWN TO 2.85V 

 

REDUCED PRICE NOW ONLY £7.90 each. 

 

THYRISTORS 

 

TYPE RATING CASE 

 

TICµt O.bA 30,e T018 

 

TIC46t 0.6A 100v TO78 

 

TIC47t 0-6A 200v T018 

 

2485060 0.5A 25v T018 

 

2485061 05A 50+ T018 

 

2485062 OSA 100v T058 

 

2485063 OSA 15(W T018 

 

2N5064 OSA 20Ov T018 

 

Bat802a0 4-7A 700v Plastic 

 

BY706 Stud Mounting 

 

BT120(XK3130¡3758:3732) 

 

BT121 (xK8134) 

 

PRICE 

 

£0-39 

 

£O S0 

 

FA N 

 

E0-J2 

 

E0 37 

 

£0.40 

 

£0 43 

 

£0.45 

 

£1-N 

 

f1-f0 

 

E110 

 

£1 10 

 

TTL (see catalogue for full range) 

 

SN74HO5N ON 74LS63N 7-24 74L5183N 2-74 

 

SN71H7pN 0,50 74L573N O 42 74LS789N 3-74 

 

SN7eH11N 0*55 74LSI4N 9-42 74LS190N t-N 

 

SN74H2ON 055 74LS75N 0-54 74L5791N 1-9111 

 

SN74H21N 055 741S76N 0,12 74L5794N 0•95 

 

SN74H30N 0•55 74LS78N 0-62 74LS793N 0-95 

 

SN75H40N 033 74L583AN 4-90 74L5/94N PT 

 

SN74Hà7N 0-55 741.S85N 0-95 74LS795N 0-70 

 

$N74H53N 0-56 71LS86N Pµ 74LS796N 0-2e 

 

SN74H54N 0-55 74L590N 6•64 74L5797N 0 a 

 

SN74H55N 0•55 74CS91N 1-20 74L5221N 0-80 

 

SN74H60N 0-55 71L592N 0-70 74L524ON 150 

 

SN711482N 0,55 74LS93N 0-64 74L5247N 1-50 

 

SN74LOON 0-55 74LS95AN 0-96 74LS244N 1-25 

 

SN74L02N 0,56 76LS96N 1-33 71L5243N 135 

 

SN74LO4N 0-60 74LS707N 0 4 74L5244N 7-50 

 

SN74L47N 3-10 71LS109N 0-42 74LS245N 1-65 

 

SN74L74N ON 74LS712N 042 IIL5247N T.s9 

 

SN74LBSN 2-62 74LS113N 0-42 74LS248N I.N 

 

$N74L43.V 430 71LS1/4N 042 74LS219N T•8s 

 

74LSOON 02a 71LS722N 0-62 74LS251N 1-00 

 

741.SO1N 426 11LS123N 4.E3 74LS253N 1-00 

 

71LS02N 0'26 74L5124N 1•70 74LS257N 1-00 

 

74L503N 0,26 74LS725N 0-60 74L5258N 1-00 

 

741SO4N 0P9 74L$146N 0-50 74LS259N i-SS 

 

74L505N 8,49 74LS732N 085 74LS261N 3-25 

 

741.S08N 026 74lS136N 1-42 741S266N 0-44 

 

74L509N 026 74LS738N 0-65 74LS273N 1-30 

 

74LS10N 026 741.8739N o 9 711S275N 3-28 

 

111.517N 0-26 741.5145N 1,99 741.5279N 0-58 

 

741.S12N 026 741.5147N 7-65 74LS280N 1 E 

 

741.513N 0•54 741.5148N 1-35 741.5283N t26 

 

741514N 0-75 741Si51N 058 74LS289N 374 

 

741.S15N 0-26 741.51531,1 058 741.52901,1 1-N 

 

74LS20N 0$4 741-5754N 145 741.S293N 1-00 

 

781.S21N 0-24 741.5155N 0,80 741.52951,1 1-15 

 

741.S221,1 026 711-$156N 0 9 74L5298N 135 

 

741.S26N 0-32 741.5137N 060 741.5299N 2-95 

 

741.S27N 026 741-5158N 063 74L5323N 3-50 

 

74L548N 0-29 74LS180N 040 741.53211,1 1-65 

 

74LS30N 0 26 741.5161N 0a5 74L5325N 2N 

 

741.S.:2N 0,27 741.5182N 060 741.S328N 470 

 

74LS33N 0 29 741-5163N 0 I 741-S3271,1 255 

 

741.S37N 032 74LS764N 110 74LS348N 11@ 

 

741.S38N 032 741.S765N 1i5 761.S3521,1 107 

 

741-540N 0-26 741.5166N 1 a 741.S353N 1•07 

 

741.542N 000 74LS168N 1t5 741-S3851,1 0-SS 

 

71LS47N 1-09 741S169N 1.45 741.5366N 0 5 

 

741.548N 1N 741.5170N 1-90 741.S367N 0-55 

 

71LS49N 1 09 74LS173N 1.10 741SS68N 0 5 

 

71LS51N 0.

 
26 74L5174N 0-75 7415373N 9t5 

 

74LS34N 026 74LS775N 075 741.S374N 083 

 

741-S55N 024 74LS187N 2-75 761.S375N 08s 

 

TRANSISTORS (See catalogue for full range) 

 

2143402 •21 2N3567 -25 2N3704 14 2N4908 3 72 2N50351-10 

 

2N3404 -21 2N35704 30 2N2705 -14 2N49094 0t 2N503d 1-20 

 

2143405 31 2N3571 1.90 2N3706 -14 21449101 20 30 

 

4N3414 -10 2N35723 00 2N3707 14 2N49131 43 -30 

 

2143415 •11 2N3593 1-25 2N3708 -12 2N49U 1 63 -30 

 

2N3416 �21 2N3584 135 2N3709 -12 2N49/6 2 N '30 

 

2N3417 •25 2N36DS -11 2N3710 i2 2N4916 42 -44 

 

2N3420 2N3606 -18 2N3711 -12 2N4917 27 -22 

 

12 S0 2N3807 -/8 2N37121-35 2144918 66 -22 

 

2143439 �OS 2N3632 2N37131-50 2N4919 79 d2 

 

2N3µ0 •75 12-75 2N37141-55 2N4920 BZ -22 

 

2143441 '92 2N3B38 �17 2N37151-55 2N4921 54 -22 

 

2N94421 a5 2N3638A-17 2N37162-29 2N4922 60 -22 

 

2N3444 135 2N3639 -33 2N3724 -65 2N4923 75 -22 

 

2N3445 6-50 2N3640 .25 2N3726 -80 2N4924 / 15 •22 

 

2N3446 2N3641 '25 2N3732 200 2N4926 1 70 -22 

 

f0 00 2N3642 �22 2N3734 �7S 2N49271 70 •22 
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Projects... Theory... 

 

arad Popular Features 

 

Every household needs an electronics 

 

constructor. 

 

Without such an enthusiast in the 

 

house, the family is in serious danger 

 

of missing out on an awful lot. A 

 

home may be replete with expensive 

 

electronic consumer products like 

 

audio centres. TV, radio and re-
corders; it may even boast a micro-
wave oven, a home computer, and a 

 

video recorder, yet be without some 

 

very desirable additional services and 

 

facilities that electronics can provide 

 

quite cheaply. 

 

Why such an oversight? 

 

Weil these kind of electronic de-
vices are not always available in the 

 

shops; ar if they are do not receive 

 

the lavish promotion in the glossy 

 

Sunday Supplements and other media 

 

that is bestowed upon the more pres-
tigious and expensive products. So 

 

the public by and large is ignorant of 

 

a whole range of interesting and use-
ful electronic devices, instruments, or 

 

gadgets, that can help the smooth 

 

running of the home and add to per-
sonal pleasure and comfort in count-
less unexpected ways. 

 

This underlines the importance to 

 

the community of the electronics con-
structor. One role he or she performs 

 

is filling-in deficiencies that the com-
mercial market cannot or will not 

 

cover. 

 

Electronics provides something 

 

special in the way of creative 

 

pastimes, the pursuer of this hobby 

 

is kept in touch writh developments in 

 

the most exciting technology of our 

 

times, and the permanent spin-off 

 

from his or her efforts can be of last-

ing value ,to the whole family. 

 

Look at this month's projects. Is 

 

there a single household that could 

 

not make use of one if not more of 

 

these designs? Strictly functional de-
vices for the kitchen, the bedroom, 

 

the front porch and even for the holi-

day-home-on-wheels, are complemented 

 

by some that come into the amuse-
ment category: an electronic quiz 

 

master, a tuning aid for the guitarist, 

 

and a Swanee Whistler; Finally, less 

 

glamorous but indispensable in the 

 

constructor's workshop, there is a 

 

mains operated power unit. 

 

Just as every householder needs an 

 

electronics constructor, so every elec-
tronics constructor needs EVERYDAY 

 

ELECTRONICS. With selections of de-
signs such as these every month the 

 

enthusiast is in clover—and the only 

 

possible regret will concern the short-
ness of time at his or her disposal for 

 

this exciting and worthwhile pastime. 

 

If you are a newcomer to elec-
tronics, please note it's never too late 

 

to start. Study Square One regularly 

 

and stand by for our new 12 Part 

 

Series Teach In 80, commencing in 

 

our October issue. We have the right 

 

method for home study—as will be 

 

confirmed by former "graduates" of 

 

72. 74. 76 and 78 Teach Ins. 

 

Our September Issue will be published on Friday, August 17. See page 495 for details. 

 

Readers' Enquiries 

 

We cannot undertake to answer readers' letters requesting modifications, 

 

designs or information on commercial equipment or subjects not published 

 

by us. All letters requiring a personal reply should be accompanied by a 

 

stamped self-addressed envelope. 

 

We cannot undertake to engage in discussions on the telephone. 

 

Component Supplies 

 

Readers should note that we do not supply electronic components for 

 

building the projects featured in EVERYDAY ELECTRONICS, but these 

 

requirements can be met by our advertisers. 

 

All reasonable precautions are taken to ensure that the advice and data given to 

 

readers are reliable. We cannot however guarantee it, and we cannot accept legal re-
sponsibility for it. Prices quoted are those current as we go to press. 
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Wa DIM 

 

TIM_k.� 

 

By 0. N. Bishop 

 

THis device emits a warbling 

 

tone at the end of a pre-set 

 

period of time. The tone is loud 

 

and distinctive, yet reasonably 

 

melodious, so the timer is suitable 

 

for many applications in the home. 

 

It can time periods of a few 

 

minutes duration or periods as 

 

long as two or three hours. 

 

TIMING CIRCUIT 

 

The timing dret it consists o8 a 

 

field effect transistor TRl and a 

 

low-value capacitor Cl together 

 

TR1 

 

c, 

 

d=drain 

 

g=gate 

 

s source 

 

+9V 

 

0V 

 

Fig. 1.Thetiming circuit Changes of 

 

potential at point A may be ex-
amined by a voltmeter as shown. 

 

with a resistor Rl connected as in 

 

Fig. 1. The source-drain resistance 

 

of the f.e.t. is high when the circuit 

 

is first switched on; it immediately 

 

begins to decrease rapidly but 

 

later decreases more slowly. The 

 

effect of the change of resistance 

 

is to produce a change in the 

 

potential-divider. As the resistance 

 

of the f.e t. decreases, the poten-
tial at A rises. (If you connect 

 

these three components together 

 

as shown, in Fig. 1, using a patch-
board or wires with crocodile clips, 

 

you can use a voltmeter to observe 

 

Fig. 2. Rise in potential at point A: 

 

(a) with low value capacitor (b) with 

 

capacitor of greater value. 

 

what happens.) After the circuit is 

 

switched on, the potential rises 

 

rapidly during the first second. 

 

Next it continues to rise but much 

 

more slowly, over a period lasting 

 

several minutes% Fig. 2. It even-
tually becomes steady at around 

 

5.75V (assuming a 9V supply). 

 

Typical values are: 

 

C1 Rapid limited Time to reach 

 

(pF) rise to 5.75V 

 

120 2.5V 

 

1.5 minutes 

 

6800 1.2V 

 

2 hours 

 

TR2 

 

FROM 

 

TIMING 

 

CIRCUIT 

 

TO 

 

WARBLE TONE 

 

GENERATOR 

 

R6 

 

Fig. 3. The trigger circuit: b=base, 

 

c=collector, e=emitter. 
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Thus the operating period of the 

 

timer is partly determined by the 

 

value chosen for Cl. For periods 

 

up to 1-5 minutes, Cl can be 

 

120pF. For longer periods (up to 

 

about 45 minutes) Cl should have 

 

a greater value ,say 1500pF. For 

 

periods of 2-3hours, C1 should be 

 

6800pF. 

 

TRIGGER CIRCUIT 

 

The trigger circuit consists of 

 

two transistors TR2, TR3 and their 

 

associated resistors R3-116 as 

 

shown in Fig. 3. When the poten-
tial at the base of TR2 exceeds a 

 

certain triggering level, a base cur-
rent flogs so switching TR2 on. The 

 

potential at the collector of TR2 

 

falls and the base current to TR3 is 

 

thus reduced. TR3 is switched off. 

 

Since it is no, longer conducting, 

 

the potential at its collector (point 

 

B) rises to almost 9V. Current then 

 

flows to the integrated circuit that 

 

generates the warbling tone. 

 

The trigger circuit comes into 

 

action when the potential at the 

 

base of TR2 rises above 2.7V. VR1 

 

and R2 (Fig. 4) form a potential 

 

divider. As the potential at A rises 

 

to 5.75V, the potential at the 

 

wiper rises to a lesser value. If the 

 

wiper is set at the end of VR1 

 

nearer to A, the potential at the 

 

wiper exceeds 2.7V relatively 

 

quickly and timed periods are 

 

short. 

 

To increase the length of timed 

 

periods, the wiper is set round the 

 

end of VRI nearest to R2. If set too 

 

resistor to the part of the circuit 

 

that is at "low" potential, as indi-
cated by the arrows. As the circuit 

 

current flows, the potential of this 

 

part of the circuit rises giving a 

 

steadily increasing input potential 

 

at gate 2. The rate at which poteiz-
tial rises depend on the values of 

 

the resistor and capacitor. 

 

When the input potential be-
comes high enough to count as a 

 

"high" input the gate begins to 

 

change state. Its output potential 

 

begins to fall, giving a low input 

 

to gate 1, which then produces a 

 

"high" output. 

 

We have now arrived at the state 

 

shown in Fig. 5b. Now the reverse 

 

conditions apply and the current 

 

begins to flow through the resistor 

 

in the reverse direction and 

 

charges plate Y. The input poten-
tial of gate 2 gradually falls. When 

 

it has fallen to a sufficiently low 

 

value, the gate changes state again 

 

and the astable returns to the 

 

original state shown in Fig. 5a. 

 

Thus this arrangement of 2 gates 

 

changes state regularly at a rate 

 

G1 _ G2 31 02 

 

a
 

 

t i \ 

 

(Q) 
PLATE X 

 

�LATE Y 

 

(b) 

 

Fig. 5. The two states of an astable multivibrator, as used in the warble-tone generator. 

 

Parts of the circuit shaded are at "high" potential; other parts are at "low" potential, 

 

close to the R2 end, the potential 

 

may never reach 2.7V. 

 

WARBLE TONE GENERATOR 

 

The tone generator consists of 

 

two multivibrators, each built from 

 

two NAND gates. 

 

The four gates are contained in 

 

a single cmos integrated circuit 

 

ICl, type CD4011. In this circuit 

 

the two inputs of each gate are 

 

connected so that each gate acts 

 

as an inverter. When both gate in-
puts are "high" (9V), its output 

 

goes "low" (OV) and vice versa. 

 

MULTIVIBRATOR ACTION 

 

The action of a single multi-
vibrator is shown in Fig. 5. In (a) 

 

the output of gate 1 has just gone 

 

`low', making the input to gate 2 

 

`low' also. This causes the output 

 

of gate 2 to go high, so raising the 

 

potential of all parts of the circuit 

 

that are shaded in Fig. 5a. 

 

Current flows from plate Y of the 

 

capacitor through the 27 kilohm 

 

O�C1 VALUES (EXANIFLES í 

 

0-1.5 MINUTES — 120p7' 

 

15-45 MINUTES —150, 

 

2-1 =.01JRS-6800pF 

 

Fig. 4. The complete circuit diagram of the Warbling Timer. 

 

Everyday Electronics, August 1979 

 

475 

 



dependent on the value of the 

 

capacitor and resistor. 

 

TWO ASTABLES 

 

In the warble-tone generator we 

 

have two such astables, one with 

 

a 0.051,F capacitor oscillating at 

 

a few hundred hertz to give an 

 

audible tone, the other with a 

 

33p.F oscillating at about 0.511z to 

 

produce the warbling effect. The 

 

two astables are coupled by capa-
citors C4 so that each astable has 

 

,an effect on the action of the 

 

other. The result is not a simple 

 

combination of the two frequencies 

 

but a complex warbling tone that 

 

is very suited to this application. 

 

The combined output is fed 

 

through CS to the final stage of the 

 

timer, the amplifier. This consists 

 

of a single transistor TR4 which 

 

drives the loudspeaker LS1. 

 

COMPONENT BOARD 

 

The unit. is built on a single piece 

 

of stripboard (Fig. 7). Begin by 

 

constructing the timing circuit 

 

(TRI, Cl, Rl). If you have: a Test-
meter set it to a suitable voltage 

 

range and connect it between the 

 

ground rail (battery negative, strip 

 

B) .and the source terminal of TRl. 

 

Switch on and observe the poten-
tial rise (Fig. 2). 

 

Depending on the applications 

 

you have in mind for the timer, 

 

you may decide at this stage to use 

 

a capacitor of higher or lower 

 

value. Alternatively, if you need 

 

just a slight increase in the timing 

 

period, you can connect a second 

 

capacitor between strips L and T— 
in parallel with Cl. 

 

(When two or more capacitors 

 

are connected in parallel, their 

 

total capacitance is the sum of 

 

their individual capacitances. For 

 

example, if your Cl has a capaci-
tance of 1000pF and the potential 

 

rises to 5.75V in only 25 minutes, 

 

but you would like to be able to 

 

time up to 30 .minutes, you can 

 

either use a capacitor value of 

 

1200pF, or add a capacitor of 

 

value, 200pF in parallel with Cl, 

 

The finished Warbling Timer showing positioning of board and components mounted 

 

on the front panel. 

 

whichever is more convenient.) 

 

Next build the trigger circuit 

 

(TR2, TR3, R3-R6) and the poten-
tial-dividing network (VRI, R2). 

 

Test the output of this circuit by 

 

increasing the voltage at the col-
lector of TR3 (S31). At switch-on 

 

this should remain low (a fraction 

 

of a volt) but rise sharply to 

 

almost 9V at the end of the timing 

 

period. 

 

Altering the setting of VRl 

 

varies the length of this period. 

 

The nearer the wiper of VRl is set 

 

to the "112" end of VRl, the 

 

longer the period. Note that if it is 

 

set too near this end, the wiper 

 

potential may never reach 2.7V 

 

and the circuitwill not be triggered. 

 

For initial testing, it is best to set 

 

it at the end nearest point A (Fig. 

 

4), so that it is triggered after the 

 

shortest possible time. 

 

The amplifier section is best 

 

built next, including C5. To test 

 

roughly, switch on and then join 

 

the free terminal of C5 (G23) 

 

alternately to battery positive and 

 

negative. Loud clicks should result. 

 

INTEGRATED CIRCUIT 

 

ICI is a cMos device and needs 

 

special handling precautions. It is 

 

better to solder most of the other 

 

components in position first (C2-C4, 

 

R7-R10 and the various wire links) 

 

before soldering the i.c. Note that 

 

pins 3 and 12 and also pin 5 and 

 

10 are to be joined by the copper 

 

strips beneath the board, so the 

 

strips should NOT be cut away at 

 

G9 and E9. 

 

Keep the i.c. in its original pack-

ing until you are ready to solder 

 

it in place. Then spread a rect-
angle of kitchen foil on your work-
bench and connect this by wire to 

 

earth (for example, a cold water 

 

pipe). Alternatively use an earthed 

 

"tin" lid (unpainted) such as the 

 

lid of a biscuit tin. 

 

Place the circuit board on the 

 

metal sheet. Roll up your sleeves 

 

if you are wearing clothing made 

 

of nylon or other man-made fibre. 

 

Touch your fingers against the 

 

earthed sheets before unwrapping 

 

the i.c, or removing it from the 

 

black conduction foam in which 

 

The completed circuit board. 

 

476 Everyday Electronics, August 1979 

 



Warblin 

 

 -�- 

 

sgd 

 

LS1 

 

VR1 

 

B1 

 

PPS BATTERY 

 

� ci�cúlr éo�;�5 

 

6BA BOLTS 

 

6BA BOLT 

 

BOARD 

 

BOX 

 

Fig. 6. The complete assembly with inter-wiring between the circuit board and the other com-
ponents mounted directly onto the aluminium box. 
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UNDERIDE VIEWS 

 

COMPONENTS 

 

Resistors 

 

R1 10k52 

 

R2 

 

R3 

 

R4 

 

R5 

 

R6 

 

R7 

 

R8 

 

R9 

 

R10 

 

270k52 

 

1 k52 

 

2•2k52 

 

2 • 2kS2 

 

22052 

 

68k52 

 

27k52 

 

68k52 

 

27k52 

 

R11 .47k52 

 

R12 1 k52 

 

All I W carboy) 

 

.Sbe 

 

� 
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Potentiometer 

 

VR1 47k52 carbon linear 

 

Capacitors 

 

C1 1500pF (see text) 

 

C2 0-05µF disc ceramic 

 

C3 33µF 25V elect. 

 

C4 0.221AF polyester type 

 

C280 

 

C5 0.1µF polyester 

 

C6 471F 25V elect. 

 

Semiconductors 

 

TR1 2N3819 n-channel te.t. 

 

TR2 ZTX300 silicon npn 

 

TR3 ZTX300 silicon npn 

 

TR4 ZTX300 silicon npn 

 

IC1 CD4011 AE Quad 2-
input NAND gate, 14-
pin d.i.l. 
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Fig. 7. Underside and top view of the stripboard. Note the breaks required 

 

in the copper strips, also the wire links. 

 

Miscellaneous 

 

B1 9V battery PP6 

 

S1 toggle switch, s.p.s.t, 

 

LS1 3 inch dia., 8S2 speaker 

 

Piece stripboard, 0.1 inch 

 

matrix, 22 by 36 holes; battery 

 

connector; metal box 51 r. 4 

 

r. 11 inch approx; 6B  screws 

 

and nuts; knob for V R1; 

 

connecting wire. 
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you received it. Handle the i.c. as 

 

little as possible. Before each 

 

soldering operation, touch the tip 

 

of the soldering iron briefly against 

 

the metal sheet. 

 

If you solder all 14 pins in rapid 

 

succession, the i.c. will become un-
duly hot. Solder two or three pins 

 

at a time and allow a period for 

 

cooling-off. Note that there are 

 

25 

 

135* 

 

s 45° 

 

(a) 

 

begins and continues until the de-
vice is switched off. 

 

Before enclosing the board in its 

 

case experiments can be made 

 

with different values of C2 and C3 

 

to vary the warbling sound. Reduc-
tion in the value of C2 give tones 

 

of higher pitch. Reduction in the 

 

value of C3 gives a more rapidly 

 

modulated warble. 
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90° In, 180° 220° 

 

POSITION 

 

270° 

 

Fig. 8. (a) Positions of the knob of VR1, during calibration. (b) Calibration graph (see text) 

 

For 30 min setting the knob should be set to 140`. 

 

several wire links to be soldered 

 

between adjacent copper strips, so 

 

as to connect pairs of pins (I to 2, 

 

5 to 6, 8 to 9 and 12 to 13). Finally 

 

solder R7 and R9 in position, and 

 

thereafter there is no further need 

 

for the precautions described 

 

above. 

 

TESTING 

 

The circuit is now complete. 

 

After switching on, the speaker 

 

should be silent during the timing 

 

period. Then the warbling note 

 

If the sound is not loud enough, 

 

it is worth altering the value of 

 

R11 which supplies the bias cur-
rent to TR4. Changing the value of 

 

this to say 39 kilohm or 56 kilohm 

 

alters the volume and may also 

 

alter the quality of the note pro-
viding a harsher or a more gentle 

 

tone, as required. 

 

CASE AND BATTERIES 

 

The board, loudspeaker, switch 

 

and VRI may be mounted in 

 

a simple aluminium box, as shown 

 

in Fig. 6. There is space for a 

 

PP6 battery which may be held 

 

in position by a double-sided adhe-
sive "Sticky Fixer". Such a battery 

 

is suitable for operating the timer 

 

for periods in the 10-20 minute 

 

range. 

 

If it is intended to run the timer 

 

frequently for periods exceeding 

 

1 hour, it is advisable to use a 

 

bigger case to allow a larger bat-
tery to be accommodated. For 

 

example: two 4-5V  heavy duty 

 

batteries, such as are used for 

 

electric bell systems; a single 6V 

 

bell battery; or a battery holder 

 

containing four HP2 cells. 

 

For use in the workshop one 

 

could dispense with batteries and 

 

mount two terminals on the front 

 

panel instead. These could be con-
nected to the workshop d.c. supply 

 

(6V to 9V) such as a low voltage 

 

power pack. 

 

CALIBRATION 

 

The final operation is to cali-
brate the setting of VRI. The 

 

quickest procedure is to set the 

 

knob to the seven positions shown 

 

in Fig. 8a and measure the time 

 

taken for each position. Find the 

 

positions which give the shortest 

 

and the longest useful timing 

 

periods. For these positions and 

 

for the positions between plot a 

 

graph, Fig. 8b. You can then use 

 

this to read the exact position for 

 

any derived time and mark out a 

 

scale (calibrated in minutes) on 

 

the instrument case. LT 

 

E E CROSSWORD No 18 BY D. P. NEWTON 

 

ACROSS 

 

1 Deliberate decaying of an 

 

oscillation.. 

 

4 Together with 27 Across, un-
desirable elastic property on 

 

making contact-
7 Wire attire. 

 

9 Designator of operative con-
ditions on I.—V, characteristic 

 

(4, 4). 

 

10 Grief. 

 

11 Referring to ourselves in wave. 

 

13 A conveyance characteristic of 

 

a transistor. 

 

14 Module assembly with a 

 

purpose. 

 

17 Compensating op-amp null pin. 

 

20 Characteristic electronic 

 

reveille? (4, 4). 

 

22 Knock off the end of an 

 

electron. 

 

23 Drilling tools. 

 

24 Aerial element of managerial 

 

status. 

 

25 Standard twin emission repro-
ducing extra orchestration. 

 

27 See 4 Across. 

 

28 Deuce with axe-like properties 

 

for converting a slowly chang. 

 

ing waveform to a high fre-
quency one. 

 

DOWN 

 

1 Lack of clarity often resulting 

 

from overloaded input. 

 

2 Imperial honour. 

 

3 In virtually all cases, this pro-
cess turns signals over. 

 

4 Areas of poor u.h.f, reception 

 

owing to material obstruction. 

 

5 Renders a molecule charged. 

 

6 Resistors, for example, have 

 

such a specialised language. 

 

8 Square voltage on the top and 

 

resistance underneath. 

 

10 Pole to aid walking. 

 

12 Battery measure (6, 4). 

 

15 Gates, but for some vehicles 

 

rather than for electronic 

 

purposes. 

 

16 One of the smaller current 

 

carriers? 

 

18 Circuit contraction of low 

 

resistance. 

 

19 Charge at a slow rate. 

 

20 Automaton. 

 

21 Common prefix in this hobby. 

 

24 Nothing is so dead. 

 

26 About par for a blow. 
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POWE 

 

SUPPI 

 

By S. V. Essex 

 

0 NE of THE first pieces of equipment 

 

V a beginner to the hobby of elect 

 

tropics finds a need for, is a power 

 

supply. What is usually required is 

 

not an elaborate bench type supply 

 

with a high specification, but merely 

 

a battery substitute. To maximise the 

 

utility of the unit, it would be an 

 

advantage if it could be used to power 

 

a radio, cassette recorder or calculator 

 

when it is not being used for experi-
mental purposes. 

 

The power supply described in this 

 

article enables this to be done by 

 

simply using an ordinary phone socket 

 

as the output connection--by making 

 

up several different leads which will 

 

all plug into this socket, connections 

 

to different pieces of equipment can 

 

be changed readily and quickly. The 

 

number of different connectors that 

 

can be used on the ends of the leads 

 

is quite large; battery connectors (to 

 

connect in place of batteries), jack 

 

power plugs, ordinary connecting 

 

Plugs or crocodile clips for use when 

 

experimenting, and so on. This 

 

enormously increases the versatility of 

 

the unit. 

 

The circuit provides a continuously 

 

variable output from 0 to 9 volts at a 

 

maximum current of about 400mA. 

 

The power supp);v is fully protected 

 

against an accidental short circuit 

 

applied across the output—an essen-
tial requirement for use when experi-
menting. It can be built into quite a 

 

small box, and will therefore take up 

 

little space on the experimenters 

 

crowded workbench. 

 

CIRCUIT DESCRIPTION -
The complete circuit diagram of the 

 

unit is shown in Fig. 1. 

 

As can be seen, this is entirely con-
ventional. A transformer, Ti, has its 

 

two 12V secondary windings connected 

 

in parallel to provide 12V r.m.s. This is 

 

then rectified by the bridge rectifier 

 

consisting of diodes Dl to D4, and the 

 

resultant d.c. is smoothed by reservoir 

 

capacitor Cl. 

 

The output voltage is regulated by 

 

transistors TR2 and TR3; they are con-
nected as a Darlington pair emitter 

 

follower, and are controlled by the 

 

voltage applied to TR2 base. This volt-
age is derived from the Zener diode 

 

D5, across which an almost constant 

 

voltage is developed, via a potentio-
meter VRl which is used to alter the 

 

output voltage. 

 

Bias for D5 is provided by resistors 

 

R2 and R3, hum and ripple being 

 

reduced to a minimal level by C2 and 

 

C3. 

 

Output short circuit protection is 

 

provided by TRl. When the output 

 

current rises above about 400mA, the 

 

voltage developed across RI (about 

 

0-6V) turns on TRI. 

 

The collector of this transistor is 

 

connected to the base of TR2, so this 

 

action results-in a drop in output volt-
age to counteract the increase in out-
put current. This ensures that even 

 

when the output is completely short 

 

circuited, the current is limited to a 

 

safe value (about 430mA), protecting 

 

the power supply from damage. 

 

Resistor R5 is included between the 

 

slider of VRl and the base of TR2 to 

 

isolate the action of the overload pro-
tection circuit from C3. If this resistor 

 

were not present; operation of the pro-
tection circuit would mean that TRI 

 

has to discharge C3 before any change 

 

in output voltage occurred. Not only 

 

would this lead to an increase in the 

 

reaction time of .the circuit, but it 

 

entails TRI having to pass a relatively 

 

heavy discharge current, which leads 

 

to unreliability, hence inclusion of RS. 

 

Resistor R6 is included to stabilise 

 

the circuit at low output currents. 

 

COMPONENTS 

 

All components are readily avail-
able, but one or two points require 

 

noting. 

 

The transformer used in the proto-
type featured two separate 12V, 0.25A 

 

secondary windings, which were con-
nected in parallel to provide 12V, 

 

0.5A but in reality any transformer 

 

capable of providing 12V at 0.5A with 

 

a single secondary can be used. Note 

 

that it would be wise .to obtain the 

 

transformer before obtaining the box 

 

into which it is to be built, if any 

 

doubt exists over its dimensions, 

 

especially if the constructor intends 

 

to follow the prototype layout 

 

described here. 

 

The bridge rectifier can either be 

 

bought as one encapsulated unit as 

 

used in the prototype, or four discrete 

 

diodes can be used. For the former, 

 

any bridge rectifier rated at 50V, 0.5A 

 

or more can be used—a BY164 is suit-
able. If four separate diodes are used, 

 

1N4001's would be suitable. 

 

Fig. 1. Complete circuit diagram for the Nine Volt Power Supply. 
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POWER 

 

Supply 

 

Fig. 2. (Right). Complete wiring 

 

details for the power supply. The 

 

case has been opened outforclarity. 

 

Note that TR3 is mounted with its 

 

metal face down towards the panel. 

 

Insure that the p.c.b. is mounted on 

 

short spacers (5mm) otherwise 

 

there is a risk of shorting out to the 

 

earth tag on the transformer. Care-
ful positioning of the transformer 

 

and switch is also important. 

 

Fig, 3. (Below). Printed circuit board 

 

as used in the prototype, also show-
ing the component layout. This is 

 

shown full size and may be traced. 
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The prototype was built in an 

 

aluminium .box, type AB5, size 11)0 x 

 

63 x 50mm, with the on/off switch, 

 

neon indicator (LPI ), and output volt-
age control (VRI) mounted on the lid. 

 

The output socket was mounted on 

 

one side of the box. 

 

The drawing of Fig. 2 shows the 

 

internal layout adopted. As can be 

 

seen, a printed circuit board was used 

 

to support the majority of the com-
ponents, with the exception of the 

 

mains input components, the bridge 

 

rectifier, which was mounted directly 

 

onto the secondary transformer tags, 

 

and R6, which was soldered directly 

 

onto the output socket. 

 

Layout is not critical and other 

 

methods of construction, for example 

 

stripboard, can be used if desired. The 

 

printed circuit layout used in the pro-
totype is shown in Fig. 3. 

 

Transistor TR3, because it has to 

 

dissipate a reasonable amount of heat, 

 

should be firmly mounted to the box 

 

Resistors 

 

R1 1.252 

 

R2 22052 

 

R3 22052 

 

All -1
2
-W  carbon f 10% 

 

Potentiometer 

 

VR1 4.7kfl carbon lin. 

 

Completed 9V Power Supply with 

 

front panel removed. 

 

using a mica washer insulation kit 

 

and silicon grease. It will be found 

 

that the box will get quite warm if 

 

the output is left short-circuited for 

 

any length of time, and if the tem-
perature of the box is thought to be 

 

excessive it can be painted matt black 

 

to allow it to dissipate the heat more 

 

readily. 

 

The mounting hole for TR3 should 

 

be clean and free from burrs, to avoid 

 

puncturing the mica washer and to 

 

ensure good thermal contact. 

 

COMPONENTS-

Capacitors 

 

C1 1000,uF 25V elect. 

 

C2 100#F 10V elect. 

 

C3 220µF 10V elect. 

 

Semiconductors 

 

TR1 BC108 npn silicon 

 

TR2 BC108 npn silicon 

 

TR3 BD131 npn silicon 

 

D1—D4 BY164 bridge or 1N4001 silicon diodes (4 off) 

 

D5 BZV88C10V 10V 400mW Zener diode See 

 

R4 68052 

 

R5 2-2k52 

 

R6 3•3kS2 

 

Miscellaneous 

 

T1 mains primary, 0-12, 0-12V 250mA secondaries 

 

S1 single pole on/off toggle 

 

LP1 panel mounting mains neon 

 

FS1 100mA 20mm with chassis mounting holder 

 

SK1 single insulated phono socket 

 

Aluminium case type A135, 100 x 63 x 50mm or similar; printed circuit 

 

board; insulating kit for T133; one small round knob; four rubber feet; 

 

6BA hardware; } inch grommet; length of mains cable as required; 

 

connecting wire. 

 

ShO 

 

Tale 

 

page 499 

 

For obvious safety reasons, the 

 

metal box must be reliably earthed 

 

and all components on the low voltage 

 

side of the circuit must be kept well 

 

clear of those carrying mains voltage. 

 

It will be found advantageous to 

 

leave the output electrically floating, 

 

i.e. with neither side of the output 

 

earthed, so insulation of all com-
ponents, especially the output socket, 

 

should be ensured. 

 

If the transformer is fitted with a 

 

screen this should be connected to 

 

earth. 

 

TESTING 

 

The simplicity of the circuit means 

 

that there is very little to go wrong, 

 

but the following points are worth 

 

mentioning. 

 

If, during testing, it is discovered 

 

that the input voltage to the bridge 

 

rectifier is almost zero then this, 

 

assuming the use of a transformer 

 

with two 12V secondaries will be due 

 

to them being connected in anti-phase, 

 

so that the voltage in each opposes 

 

the other. Changing the connections 

 

to one of the windings is the answer. 

 

One common error is to connect 

 

the Zener diode into the circuit the 

 

wrong way—the voltage across it is 

 

then about 0.6V and the fault is 

 

easily detected using a multimeter. 

 

A test of the short-circuit protection 

 

circuit can be done by connecting an 

 

ammeter on its IA range directly 

 

across the output for a few seconds, 

 

if the current exceeds about 500mA, 

 

the circuit is not functioning correctly 

 

and a careful check should be made 

 

of TRl and its associated components. 

 

If all the tests perform satis-
factorily, and there are no faults the 

 

unit can then be put into use. After 

 

a period of use you will wonder how 

 

you ever managed without a power 

 

supply—except of course the saving 

 

on the cost of numerous batteries! T1 
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T
ais month's Mini Module can serve 

 

either as a simple musical instru-
ment or as a variable frequency audio 

 

oscillator for sound effects. '_Musical 

 

readers will be familiar with the 

 

Swanee Whistle. This is a simple wind 

 

instrument on the lines of a penny 

 

Whistle, but instead of placing the 

 

fingers over stop holes to change the 

 

note you do so by moving a piston in 

 

the barrel of the instrument. This 

 

shortens or lengthens the pipe and so 

 

adjusts the note. 

 

The Swanee Whistler does the same 

 

sort of thing but note adjustment is by 

 

moving a slider potentiometer. The 

 

output power is only a few milliwatts 

 

but is quite sufficient to produce an 

 

audible note in a high-impedance loud-
speaker. 

 

LOUDSPEAKER 

 

A speaker of more than about 50 

 

ohms impedance may be connected 

 

directly to the output. Speakers of 

 

lower impedances require a matching 

 

transformer for maximising the out-
put, though no harm will come to the 

 

circuit from connecting a low-
impedance speaker direct. 

 

A transformer which converts the 

 

speaker impedance to 500 ohms will 

 

receive about 20mW- The d.c. through 

 

the primary is only about SmA. These 

 

figures show that it should be possible 

 

to salvage a push-pull output trans-
former from an old pocket portable 

 

and connect to the Swanee Whistler 

 

using the pocket portable original 

 

speaker of 3.8 ohms impedance. 

 

Any kind of high-impedance ear-
phone may be connected. 

 

If the output is used to drive an 

 

amplifier, several volts are available. 

 

If the amplifier input circuit has no 

 

d.c. blocking capacitor it will be neces-
sary to add one: 0.1,4F should be 

 

suitable. 

 

THE CIRCUIT 

 

Readers who have been following 

 

this series may have noticed that the 

 

Swanee Whistler circuit (Fig. 1) bears 

 

a close resemblance to the circuit of 

 

fT1 I MI M 0 0 U L C: By George Hylton 

 

Handy "Beginner" projects based on simple circuits 

 

and featuring a variety of building methods. 

 

10 

 

the Continuity Tester which formed 

 

Number 4 of the series. This is no 

 

accident. While developing the 

 

Continuity Tester I realised that 

 

essentially the same basic arrange-
ment could be used as an audio 

 

source, and here it is. 

 

The two transistors TRl, TR2 form 

 

an amplifier. This is turned into an 

 

unstable amplifier by applying positive 

 

feedback from the emitter of TR2 to 

 

the emitter of TRI. via R4. 

 

FEEDBACK 

 

By itself this (d.c.) feedback would 

 

merely turn TRI hard off while allow-
ing TR2 to be turned hard on by 

 

current through Rl. However there is 

 

also some negative feedback via VRl 

 

and R3. This tries to stabilise the 

 

circuit but its action is delayed by Cl, 

 

which takes time to charge or dis-
charge. The result is that the circuit 

 

fast flips into one state because of the 

 

positive feedback then, after a while, 

 

the negative feedback catches up and 

 

resets it. 

 

COMPONENTS 

 

Resistors 

 

RI 100kS2 

 

R2 10k2 

 

R3 3.3kil 

 

R4 1 NEI 

 

R5 33052 

 

All carbon film =L5%. }W 

 

Potentiometers 

 

VR1 47kKI or 50kf2 

 

slider potentiometer log law 

 

Capacitors 

 

C1 47nF(0.047µF) polyester 

 

Transistors 

 

TRI, TR2 BC107, BC108 or 

 

BC109 (2 oft) 

 

Miscellaneous 

 

Knob for slider pot. Case (twin-
switch box). Formica for panel. 

 

Pins. Hardboard.8BA nuts, solder 

 

tags, and 5/8 inch bolts. (4 o 

 

each). 4BA bolts (4). 
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Fig. 1. Swanee Whistler circuit diagram. 

 

The process continues, the negative 

 

feedback always lagging behind. TR2 

 

is periodically turned on for a time 

 

then off and the current through it 

 

comes in pulses. Changing VRI adjusts 

 

the rate at which Cl charges and this 

 

controls the frequency. 

 

Quite large frequency sweeps can 

 

be obtained but the wider the 

 

coverage the harder it is to hit the 

 

right pitch by adjusting the slider pot 

 

V
-
Rl. So R3 is included to limit the 

 

frequency range at the high end. With 

 

the values shown the range is about 

 

400-4,000Hz when a 100 ohm load is 

 

connected, falling to 300-1,000Hz when 

 

the load is of very high impedance. 

 

EFFECTS 

 

For sound effects use it may be 

 

preferable to dispense with R3 and 

 

connect the left-hand end of the 

 

potentiometer straight to Cl and TRI 

 

base. This will enable the frequency to 

 

shoot up to infinity (or more likely to 

 

go high then stop) with VR1 sect to 

 

zero resistance. 

 

Battery drain is less than 100.uÁ 

 

When no load is connected and rises to 

 

about 5mA with a low-resistance load. 
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CONSTRUCTION 

 

The circuit board used in the proto-
type is designed for economy. A copy 

 

of the component layout diagram 

 

(Fig. 2) is laid over a suitably-sized 

 

piece of hardboard and pins inserted 

 

at each junction point to serve as 

 

solder tags for the components and 

 

wiring. 

 

I used ordinary domestic pins one 

 

inch long then cut off the heads but 

 

domestic pins are easily bent and it 

 

may be preferable to substitute bright 

 

new half-inch panel pins which are 

 

much stiffer. 

 

The four lead-outs are Ss-inch 8BA 

 

bolts, with a solder tag for connections 

 

on the inside and a nut on the outside. 

 

end and break out the slot material 

 

carefully with the tip of a screwdriver. 

 

The case for the prototype is a 

 

metal Twin-switch box of the deeper 

 

kind as used for mounting the older 

 

sorts of light switches in the wall. 

 

Any other kind of case will serve and 

 

it need not be made of metal. 

 

USING THE SWANEE 

 

WHISTLER 

 

The circuit as it stands will enable 

 

you, with the addition of a suitable 

 

speaker, to make enough noise indoors 

 

to amuse yourself or drive the family 

 

mad: continuous sounds are very 

 

penetrating even at low volume. 

 

a 

 

Fig. 2. Component layout on hardboard base. This 

 

the four 813A bolts. 

 

They can then serve to fix the board 

 

to the panel as well. 

 

The panel is a piece of Formica. 

 

Cutting the slot for the slider control 

 

can be done either by drilling a 

 

straight row of small holes, close 

 

together, then breaking down the 

 

divisions and filially tidying up with a 

 

nail file, or by using a Stanley scoring 

 

knife to cut through the Formica from 

 

the decorative side. 

 

This second method is neater but 

 

requires patience. When the cut has 

 

crone almost through to the back of 

 

the board drill a small hole at each 

 

Fig. 3. An optional add-on amplifier stage 

 

is secured to the Formica 

 

panel by 

 

If however it is desired to make 

 

serious musical use of the circuit some 

 

additions are desirable. First, a power 

 

amplifier to increase the volume. A 

 

low-power battery operated amplifier 

 

will be described later in this series, 

 

but it is possible to add-on a very 

 

simple low-power stage in the form of 

 

a complementary pair of transistors, 

 

Fig. S. 

 

Since we are dealing with square 

 

pulses and distortion is unimportant 

 

the transistors may be operated 

 

unbiased. If desired a volume control 

 

in the form of a 10 kilohm log law pot 

 

can be interposed between the 

 

Whistler output and the power 

 

amplifier. It can conveniently include 

 

an on-off switch. 

 

If a separate tuning adjustment is 

 

needed it can be provided by 

 

substituting for R2 a linear pot of 

 

22 kilohms or thereabouts, connected 

 

as a simple variable resistance. 

 

CORRECTION 

 

Mini Module S (June). Formula 

 

second line 355 should read: 

 

R4 (new) =100 kilohms/(A-1). 

 

Next Month: Mini Amplifier. 
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SOLVING Jack Plug's Problem (Part 

 

9) and adding two and two to get 

 

four have one thing in common—they 

 

are both logical operations. That being 

 

so, rm can deal with arithmetic as 

 

well as the more perplexing problems 

 

that beset the Plug family. Since rrL 

 

has only two kinds of input and out-
put, high (=1) and low (=0), it 

 

operates on numbers in binary form. 

 

This presents no difficulty, for it is 

 

easy to arrange a coding circuit 

 

(such as the kevboard coder described 

 

-in Part 5) to turn decimal numbers 

 

into binary form, and a decoding cir-
cuit (such as the 7447 i.c.s of the 

 

Test-Bed display system) to convert 

 

the binary numbers back to decimal 

 

when the calculations are completed. 

 

BINARY ADDITION 

 

Since a digit can have only one of 

 

two values in binary arithmetic, a 

 

short truth table, Table 11.1, covers 

 

all the possible addition operations. 

 

The equation for the last line of 

 

the table would be 1+1=2,  if written 

 

in decimal form. The carry digit (C) 

 

is added to the next column of figures 

 

to the left when you are adding two 

 

numbers each consisting of more than 

 

one digit. If we look for logical re-
lationships in the truth table, we find 

 

that the carry column (C) is the ANo 

 

of A and B. The sum column (S) is 

 

the exclusive-OR of A and B. Exclusive-
OR is a little different from the 

 

ordinary OR operation we met earlier. 

 

In exclusive-oR the output is high if 

 

one or the other but not both of the 

 

two inputs are high. In Fig. 11.1 we 

 

obtain the exclusive-OR function by 

 

using five NAND gates. If you ever need 

 

this function in other applications, 

 

this is the way to obtain it, but if 

 

you need several exclusive-oR circuits 

 

use the 7486 i.c., which has four two-
input exclusive OR gates on one chip. 

 

In Fig. 11.1 we obtain AND, by in-
verting NA", so constructing the en-
tire half-adder with NAND gates. With 

 

two 7400 i.c.s on the Test-Bed you can 

 

assemble the half-adder and carry out 

 

all the basic binary additions listed 

 

in the truth table. 

 

The circuit is called a half-adder 

 

because it has no input for accepting 

 

A 

 

By O. N. Bishop PARI 

 

Table 11.1. Binary addition 

 

Inputs 

 

(the numbers to be 

 

added together) 

 

B 

 

Outputs 

 

(the result of 

 

addition) 

 

Carry Sum 

 

C S 

 

Equivalent equations 

 

(in binary form) 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

0 

 

0 

 

0 

 

1 

 

0 

 

1 

 

1 

 

1 

 

0+0= 0 

 

0+1= 1 

 

1+0= 1 

 

1+1=10 (orO,carryl,) 

 

a carry from a previous stage of addi-
tion. For example, to add binary 11 

 

and 1, we set out the addition like 

 

this: 

 

1 1 

 

+ 1 

 

Answer 

 

The half-adder can perform the first 

 

stage, adding the "units" column (or 

 

least significant digits), and giving the 

 

outputs S=O, C=1. The "units" digit 

 

of the answer is 0, and we carry 1 to 

 

the next most significant digit, the 

 

"twos" column. Here the half-adder 

 

INPUTS 

 

could accept the 1 and 0 (not actually 

 

written but implied), but there is no 

 

way to tell it that there is a 1 carried 

 

over from the previous operation. We 

 

need a full-adder circuit that can 

 

accept this carry and work out that 

 

1+0+1 (carried over)=0, carry 1. 

 

A third operation is required to 

 

work out the "fours" column (most 

 

significant digit), for which a full-
adder would give 0+0+1 (carried 

 

over) =1, carry 0. This gives us the 

 

final answer, 11+1=100. In decimal, 

 

the equivalent operation is written 

 

3+1=4. 

 

r- 

 

I 

 

EXCLUSIVE - OR 

 

I 

 

L------------- ---J 

 

Fig. 11.1. Half-adder made from exclusive-OR and AND sub-units. 
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FULL ADDER I.C. 

 

To assemble a full-adder we need 

 

several more gates, but fortunately 

 

we can buy a complete full-adder in a 

 

single i.e., the 7480 pinning details in 

 

Fig. 11.2. This contains a full-adder 

 

circuit which adds together two input 

 

d-'gits (A and B) and the carry-in digit. 

 

The input gating allows us to vary 

 

the way we use the adder. The rules 

 

for inputs at the "A" set of pins are 

 

listed below. 

 

(1) If A, is low, the input to the 

 

adder circuit is high (=1) whatever 

 

the state of the other A inputs. Nor-
mally we wire A, to V-, to allow the 

 

other inputs to function as in rules 

 

(2) and {3) or for short-periods use 

 

we leave it disconnected, effectively 

 

high. 

 

(2) If A* is high, the input to the 

 

adder is the AND of A, and A2-
(3) If A* is low, the input to the 

 

adder is the NAND of A, and A2. 

 

The same rules apply to the B in-

puts. In the circuit and Test-Bed lay-
out shown in Figs. 11.3a and b, we 

 

make A, and B,. high, we leave A2, A*, 

 

B2 and B* disconnected (=high), and 

 

use A, and B, to input the digits to 

 

be added. If A, is high, the adder re-
ceives the AND of A, (=high) and A2 

 

(=high), which is high. If A, is low, 

 

the adder receives low. The inputs to 

 

the adder are thus identical with 

 

those appiled at Al and B,, and their 

 

sum S is obtained from ICI pin 5, with 

 

the carry digit appearing inverted, at 

 

pin 4. If we require a carry-in, this 

 

can be applied to pin 3 (C.), so for 

 

the first stage of an addition we 

 

always make C. low. 

 

SERIAL AND PARALLEL 

 

ADDITION 

 

The 7480 can add only one pair of 

 

digits and the carry-in at a time. To 

 

add numbers with more than one 

 

digit, we can work in one of two ways: 

 

(1) SERIAL. Add the columns one at a 

 

time, working from right (least signi-
ficant digit) to left (most significant 

 

digit), just as we do when working 

 

with pencil and paper. 

 

(2) PARALLEL. Add all columns simul-
taneously, taking carries into account. 

 

For parallel adding we need a row of 

 

7480's, one for each column to be 

 

added, with the carry from one i.e. fed 

 

to the i.e. dealing with the next most 

 

significant digit. Serial addition re-
quires fewer i.c.s, for we simply 

 

present the pairs of digits to the i.e., 

 

one pair at a time in order from l.s.d. 

 

to m.s.d., and arrange for a memory 

 

unit to retain the carry digit until the 

 

next stage of addition. In this month's 

 

adding circuit we use serial addition. 

 

SHIFT REGISTER 

 

Before we can put the 7480 to work 

 

we must have some means of register-
ing the numbers we wish to add, and register. 

 

e* 

 

sc 

 

CARRY-IN Cn 

 

CARRY-OUT, — 

 

INVERTED Cn.1 

 

SUM 

 

INVERTED SUM 

 

GROUND 

 

7480 

 

B 

 

® 

 

® 

 

El 

 

(a) 

 

(b) 

 

Fig. 11.2a Pinout details for the 7480 

 

Full-adder i.c. and (b) gating on A 

 

inputs (B input gating is identical). 

 

Fig. 11.3a. Circuit diagram for a 

 

Full-adder using the 7480. 
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Fig. 11.4. Pinning details for the 7495 shift 

 

presenting them to the adder, digit 

 

by digit, in order. In the previous 

 

series of Doing It Digitally we 

 

punched a paper tape to represent 

 

the rows of digits and fed this through 

 

a special home-made tape-reader. In 

 

this series we store the numbers elec-
tronically in a device called a shift 

 

register. 

 

Many types of shift register are 

 

available, a suitable one being the 

 

7495, see Fig. 11.4. It contains four 

 

flip-flops A, B, C, and D, each of which 

 

can be set (output=l) or reset (out 

 

put=0) when one of the clock inputs 

 

changes from high to low. 

 

MODE CONTROL 

 

To load the flip-flaps we make the 

 

mode control input high, make the 

 

inputs A to D high or low (depending 

 

0cp0p0p0000000@)00*Q0o00p 0 p 0 Q 0 
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Fig. 11.3b. The circuit of Fig. 11.3a wired 

 

on the Test-Bed for testing the 7480 

 

Full-adder. 

 

on what number we wish to store) and' 

 

wait for the clock to change from 

 

high to low. At that instant the data 

 

at the inputs is transferred to the 

 

flip-flops, and their outputs become 

 

identical with their inputs. Once the 

 

clock has gone low, the data is stored 

 

(or loaded) and changing the inputs 

 

does not alter the outputs (until the 

 

next time the clock goes low). 

 

If the mode control is made low, 

 

data is shitted the next time the clock 

 

goes low. At that instant the content 

 

of flip-flop A is transferred to flip-
flop B (all inputs A to D are ignored), 

 

the content of B is transferred to C, 

 

the content of C is transferred to D, 

 

and the content of D is lost. What 
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t 

 

happens to flip-flop A depends upon 

 

the state of the "serial in" input (pin 

 

1). Whatever is applied to this input, 

 

is tranferred to flip-flop A when shift-
ing occurs. 

 

In Fig. 11.5a, serial A is grounded, 

 

so flip-flop A goes low when shift 

 

occurs. The i.e. has two clock inputs. 

 

Clock 1 input is used during shifting, 

 

and clock 2 input during loading, so 

 

that the two functions can, if re-
quired, be clocked independently. 

 

Here we clock both functions from 

 

the same clocking sequence by joining 

 

the pins together. 

 

The easiest way of applying data to 

 

the register is to use the keyboard 

 

decoder described in Part 5 (February 

 

1979). Note that corrections to the 

 

keyboard appeared last month. One of 

 

the spare keys is used to apply mode 

 

control. We use the lower left-hand 

 

spare key; join the drawing-pin to 

 

ground by inserting a wire link from 

 

BB24 to 124, and cut the copper strip 

 

at BB23; solder a soldercon socket at 

 

ÁA28, to provide a connection to 

 

mode control, and cut the strip at 

 

AÁ29. We call this the SHIFT key, for 

 

when the key is pressed, mode control 

 

is grounded and shifting occurs. The 

 

four l.e.d.s display the state of each 

 

register. 

 

KEYBOARD SHIFT REGISTER 

 

ANNOTATION 

 

There is some unavoidable confu 

 

Sion over the lettering on the key-

board diagram and that on the 7495 

 

The keyboard (and also the outputs 

 

of the in-built counters IC4 and IC5, 

 

and the inputs to the Test-Bed display 

 

system) are labelled so that the l.s.d. 

 

is called A and the m.s.d. is called D. 

 

When using the shift register, we use 

 

flip-flop A to store the m.s.d., and flip-
flop D to store the Ls.d. The l.e.d.s 

 

are lettered according to the shift 

 

registers so that they display a num-
ber Just as it is written on paper, with 

 

.the l.s.d. on the right. It is very help-
ful to know the state of the clock 

 

output and for this purpose a crocK 

 

l.e.d. is incorporated. 

 

To load a number, press one of the 

 

number keys while the clock output 

 

is high; hold the key until the clock 

 

goes low, when the binary version of 

 

the number should appear on the 

 

l.e.d.s A to D. Unless you continue to 

 

hold the number key down, the num-
ber is cleared when the clock next 

 

goes low. for the input will have be-
come 0000 if the key is released. How-
ever, if (while the clock is high) you 

 

press and hold the SHIFT key, the 

 

number shifts one place to the right 

 

each time the clock goes low. Since 

 

"serial in" is grounded, the display is 

 

cleared digit by digit from the left. 

 

Try entering various numbers and 

 

shifting them, to gain experience at 

 

keeping your key-pressing in time with 

 

the clock, see Fig. 11.5b. 

 

Fig. 11.5a. Circuit diagram for demonstrating the 

 

operation of the 7495 shift register integrated circuit 
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Fig, 11.5b. The circuit of Fig. 11.5a wired on the Test-Bed for testing the 7495. 

 

A SIMPLE CALCULATOR 

 

Now we are ready to combine two 

 

shift registers and an adder to make 

 

a calculator, but let us get it clear 

 

that this is in no way a substitute for 

 

your pocket calculator. The most it 

 

can do is add 7 plus 7. 

 

The main purpose of setting it up— 
as with almost all the other projects 

 

set up on the Test-Bed—is to give you 

 

some insight into how logic circuits 

 

work. With only three i.e. sockets 

 

available, the Test-Bed can never 

 

carry any really complex logical cir-
cuit. Its purpose is simply to try out 

 

simple combinations of i.c.s which, 

 

once understood, can be built into a 

 

permanently wired unit. 

 

0 

 

\4 

 

x 

 

Z 

 

AA 

 

BB 

 

This simple calculator is particu-
larly valuable as it is a good example 

 

of a sequential logical circuit. This is 

 

a circuit in which the output is not 

 

derided simply by its present inputs, 

 

but partly by inputs at earlier stages. 

 

The circuit (Fig. 11.6a) is designed to 

 

add together two three-digit binary 

 

numbers, which we shall represent by 

 

XYZ and LMN. We first load XYZ 

 

into shift register 1, then shift it 

 

serially in shift register 2; as it leaves 

 

register 1, we enter LMN in register 

 

1. The digits are then shifted out of 

 

the D flip-flops of both registers and 

 

into the adder, which sums Z with N, 

 

Y with M, and X with L, making any 

 

carries that are necessary. 

 

486 

 

Everyday Electronics, August 1979 

 



tSV 

 

tDV 

 

A 

 

�e B 

 

; i23 

 

� Ÿ 
GO{ 

 

i GNO 

 

CLOCK 

 

OUTPUT 

 

0-0-4 

 

;z_ 

 

5 

 

6 

 

OV 

 

DI 

 

TI L 209 

 

.4
4,
 

 

CLOCK 

 

STATE 

 

t 

 

R1 

 

18012 

 

01  

 

REGISTER: 

 

SERIAL IN 
14
 

 

t3 

 

c1i(M 12  

 

a ID 

 

 

a 

 

MODE 1 

 

GND CK 2 

 

IC1 

 

7495 

 

07 
A
 C41 B 69 

C
 010 

� 

 

R11 R12 R13 Rt4 

 

TEST-BED CALCULATOR 

 

The layout on the Test-Bed is shown 

 

in Fig. 11.6b, but for the moment we 

 

will simplify matters by omitting the 

 

carry-over facility, and therefore 

 

ground the carry input of the 7480. 

 

To make the circuit easier to handle, 

 

a switch is included between the clock 

 

output and the registers. For this Go 

 

key, we use another of the spare keys 

 

on the keyboard, the bottom right-
hand key. To make this suitable cut 

 

the copper strip at BB29, and insert 

 

soldercon pins at AA34 and BB34. 

 

SHIFT SEQUENCE 

 

Since Register 2 has simply to re-
ceive number XYZ shifted from 

 

Register 1, its mode control is per-
manently grounded and only the 

 

clock 1 input is required. The output 

 

from flip-flop D, Register 1, is shifted 

 

direct to flip-flop A, Register 2 by way 

 

of the serial-in pin. 

 

The- - addition sequence, reading 

 

from :top to bottom is illustrated in 

 

Fig. 11.7. Remember that loading and 

 

shifting occur as the clock goes from 

 

low to high. To feed in the clock 

 

pulses, the Go key must be pressed 

 

and held all the time. To halt the 

 

sequence, release Go when the clock 

 

is high; to resume the sequence press 

 

Go when the clock is high. If Go is 

 

pressed when the clock is low, this 

 

may cause multiple low pulses which 

 

will shift the data one or even more 

 

places along. You will probably need 

 

to watch the clock state Le.d. and 

 

count out aloud as you run through 

 

the stages of calculation. 

 

CLOCK SPEED 

 

If the clock runs too fast for you 

 

to keep up with it, try feeding the 

 

clock output into IC4 (pin D47) and 

 

use the output from pin F47 as a clock 

 

running at half frequency (or even 

 

pins_147, J49, or G49 for lower fre-
quencies). You may find it easier to 

 

keep count if you wire up IC5 as a 
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Fig. 11,6a. Circuit diagram for a simple calculator (without carry facility). 

 

Fig. 11.6b. The circuit of Fig. 11.6a wired on the Test-Bed. 
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counter, connecting its output to the 

 

right-hand 7-segment display. The dis-
play changes each time the clock goes 

 

low. 

 

OPERATION 

 

In Fig. 11.7 it can be seen that 

 

the answers appear on the sum and 

 

CARRY I.e.d.s immediately after counts 

 

5 to 8. The l.s.d. comes first. You will 

 

have noticed that this calculator has 

 

only a 3-digit input, input A of 

 

Register 1 being wired to ground. 

 

This is necessary because a blank 

 

space is needed between X and N to 

 

make room for the final carry after 

 

X and L have been added. 

 

Since this circuit has no provision 

 

for carry, use it only with additions in 

 

which no carry is required, for 

 

example, 1x-10, 101+10, 1000+1()1. 

 

When you have tried out a few addi-
tions you will begin to realise how 

 

much easier it would be if there could 

 

be additional control circuits to make 

 

shifting take place at exactly the 

 

right stages, and to record the serial 

 

output from the adder. It is possible 

 

(and not really difficult) to shift the 

 

answer digits back into Register 1 and 

 

display a four-digit answer, but there 

 

is just no room on the Test-Bed to 

 

mount both the calculator circuit and 

 

the few control circuits that are 

 

needed. Perhaps the reader may be 

 

motivated to design and build a 

 

slightly more sophisticated calculator 

 

incorporating these refinements. 

 

CARRY 

 

The carry function can be per-
formed manually by disconnecting the 

 

carry input from ground at each step 

 

of the calculation when the previous 

 

step has produced a low output at 

 

CARRY. With so many other things to 

 

think about at the same time, manual 

 

carrying taxes the patience of the 

 

most cool-headed, and an automatic 

 

carry is almost essential. Fortunately 

 

it can just be fitted on to the Test-
Bed, making use of the remaining 

 

built-in circuits. 

 

CIRCUIT DESCRIPTION 

 

The complete carry circuit is shown 

 

in Fig. 11.8a. The bistable changes 

 

state when a low pulse appears on 

 

lines P or Q, depending upon which 

 

state it is in already; P and Q cannot 

 

both go low at the same time, and 

 

neither can go low while the clock is 

 

high. The bistable can change state 

 

only during the second half of a 

 

clocking period, that is to say the time 

 

leading up to a "count" when loading 

 

or shifting occur. 

 

During the first half of a time 

 

period, immediately after a count, the 

 

two digits presented to the adder are 

 

added and CARRY becomes high 

 

(=carry 0) or low (=carry 1). This has 
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Fig. 11.7. The sequence of operations for adding two binary numbers XYZ and LMN. 

 

no immediate effect on the bistable, 

 

but CARRY remains high and when 

 

clock next goes high, P goes low. This 

 

triggers the bistable to change state 

 

(if the bistable is not already in that 

 

state) giving a low output to the carry-
in terminal of the adder. 

 

When the clock goes low again, at 

 

the next count of the calculation 

 

sequence, there is no change in state 

 

of the bistable. Its output remains 

 

low, giving low carry-in to the next 

 

stage of the calculation. Thus the low 

 

carry from one stage gets added in 

 

with the new pair of digits of the 

 

next stage. Suppose that this addition 

 

results in CARRY going low (=carry 1). 

 

There is no immediate effect on the 

 

bistable, but when the clock goes 

 

high Q goes low and it changes state. 

 

This gives a high input to carry-in and 

 

this is retained ready for the next 

 

stage of addition. Note that when the 

 

clock goes high and there is a change 

 

of state of the bistable the new carry-
in is being fed to the adder, which 

 

may then give a different output. 

 

This does not affect the carry-over 

 

operation but may affect the sum dis-
play. This display should therefore be 

 

read immediately after each count, 

 

while the clock is still low. 

 

USING DISCRETES 

 

To make this carry circuit we use 

 

in-built IC3 to provide the bistable, 

 

the INVERT gate and one of the NAND 

 

gates. The other NAND is made from 

 

discrete components. This is a useful 

 

reminder that although we use i.c.s. 

 

most of the time, there are occasions 
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Fig. 11.8a. Circuit diagram for carry 

 

function and circuit of a discrete NAND 

 

gate. 
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when it is more convenient to go back 

 

to first principles and build a gate 

 

from a few transistors and resistors. 

 

From Fig. 11.8a it can be seen that 

 

the output is high unless both tran-
sistors are switched on. When both 

 

are switched on, by applying high in-
puts to both bases, the output is effec-
tively connected to ground, and be-
comes low. Almost any npn transistor 

 

can be used to build this gate. The 

 

additional wiring for the carry circuit 

 

is shown in Fig. 11.8b. The link from 

 

AA29 to  EE29  (Fig. 11.6b) is removed, 

 

and the CARRY I.e.d. is no longer re-
quired-
When the carry circuit has been 

 

connected, try calculations involving 

 

carrying, such as 1+11,  1111+1111, 

 

110+110. 

 

SUBTRACTION 

 

The Test-Bed is looking more like 

 

a bird's nest than ever before, but 

 

there is still one more improvement 

 

to make. 

 

Luckily, binary subtraction can be 

 

carried out by a process involving 

 

addition. The rule is simple; for 

 

example, to subtract 110 from 1000, 

 

we first find the complement of 110. 

 

We do this by replacing all the l's by 

 

0's and all the 0's by I's, so the com-
plement of 110 is 001. We then add 

 

the 001 to 1000 and finally add 1 to 

 

the total: 

 

1000 

 

+complement of 110 001 

 

+1 1 

 

equivalent to 1000-110=10 

 

Ignore the first 1 in the answer, 

 

arriving at 010, which is the difference 

 

required. 

 

In our calculator we can find (XYZ-
Lí11-N) by loading XYZ in the normal 

 

way, but when LMN is being fed to 

 

the adder at input A, we make A• 

 

low, so that the inverse of each digit 

 

it presented to the adding circuit of 

 

the 7480. We can use a third spare 

 

key on the keyboard to ground A* 

 

when it is pressed-
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Fig. 11.8b. The circuit of Fig. 11.8a wired on the Test Bed. 

 

The top left key is used, by solder-
ing a wire link between N29 and 129, 

 

inserting a soldercon socket at R24 

 

and cutting the strip at R28. Call this 

 

the COMPLEMENT key. 

 

To add in the extra 1, we make the 

 

carry-in high at the first stage of 

 

addition. This can be done by ground-
ing the CARRY output briefly when 

 

clock is high, just before the first 

 

count of the subtraction sequence. 

 

The top right-hand key (ADD ONE) can 

 

be used for this; the connection to 

 

ground is already wired in; solder a 

 

socket at R34 to connect to CARRY. The 

 

sequence for subtraction is as 

 

follows: 

 

Load and shift XYZ, as in counts 

 

1 to 4 of Fig. 11.7. 
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Just before count 5, press the Ann 

 

ONE key briefly, then press the num-
ber key for LMN. 

 

After count 5, release the number 

 

key, but press COMPLEMENT key down 

 

for the rest of the sequence. 

 

Press and hold SHIFT key as in Fig. 

 

11.8. 

 

The answer to the subtraction is 

 

found by reading the digits obtained 

 

after counts 5, 6, 7, and 8. the digit at 

 

count 9 is normally 1, and should be 

 

ignored when writing down the 

 

answer. 

 

Problem 

 

What happens when you take 1001 

 

from 1000, or 111 from 1? What does 

 

it mean when the digit at count 9 is 0? 

 

To be continued 
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J  

 

COMPONENT HOLDER 

 

When constructing a circuit it is usual to have the 

 

components in front of you. I normally use plastic 

 

bags and small boxes. This has not really been suit-
able, due to the time involved sorting out the right 

 

component. I then decided to use a piece of foam 

 

plastic. The components, resistors, capacitors etc, are 

 

simply pushed in the foam. 

 

Using this method I find it easier to pick out the 

 

required components. Also when they are accidently 

 

knocked on to the floor, as with boxes the com-
ponents go everwhere, but with foam they stay put. 

 

L. Privett, Barking, E.-,sex. 

 

�  

 

WIRE WRAPPED 

 

TIGHTLY AROUND 

 

EACH END. 

 

THIRD HAND HEATSINK 

 

To allow a free hand when soldering I have de-

veloped a simple peg heatsink to protect components 

 

against excessive heat. 

 

All that is necessary is two 200mm lengths of 

 

1.5mm dia. copper wire and a wooden clothes peg, 

 

see diagram. The peg can easily be clipped onto the 

 

lead being soldered and will remain there without 

 

being handheld. 

 

D. G. Taylor, Merseyside. 
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THIS DEVICE is primarily intended 

 

to permit quick and easy Cun-
ning of a guitar, but it has also 

 

been used successfully with a 

 

violin and could no doubt be 

 

employed with other musical 

 

instruments of this general type. 

 

Like an ordinary tuning fork the 

 

unit has an audible output against 

 

which the unit can be tuned by 

 

ear_ Each of the six guitar notes 

 

can be selected by means of a 

 

front panel switch. 

 

BEAT NOTE 

 

An additional and very useful 

 

feature of the unit is the ability 

 

to compare the frequency of the 

 

guitar with the internal reference 

 

oscillator, and produce an output 

 

note which is equal to the differ-
ence in the two frequencies, 

 

£7.54'' 

 

excluding 

 

microphone 

 

normally termed the beat note. 

 

The beat note can be heard in the 

 

earphone as a sort of phasing 

 

effect due to the interaction be-
tween the two input signals. The 

 

note itself is usually too low to be 

 

audible as such. 

 

A light emitting diode has there-
for been incorporated in the unit, 

 

and this flashes on and off at a rate 

 

equal to the beat frequency. This 

 

gives a clear indication of the tun-
ing error, and facilitates accurate 

 

and easy tuning merely by adjust-
ing the guitar for the lowest attain-
able flashing rate. In this way it is 

 

very easy to bring the guitar to 

 

within 1Hz of the reference oscil-
lator's frequency, which is far 

 

more accurate than most people 

 

can achieve by usual means. 

 

CIRCUIT DESCRIPTION 

 

The complete circuit diagram of 

 

the Electronic Tuning Fork is 

 

shown in Fig. 1. 

 

With an acoustic guitar the in-
put signal to the unit must be 

 

obtained via a microphone, but an 

 

electrical signal can obviously be 

 

taken direct from an electric 

 

instrument. In either case only 

 

a fairly low signal level will be 

 

obtained, paticularly in view of the 

 

fact that the output from a guitar 

 

quickly decays to only a small frac-
tion of its initial peak level. This 

 

makes it necessary to considerably 

 

amplify the input signal to bring 

 

it up to a suitable level to drive 

 

the next stage of the unit. 

 

This amplification is provided by 

 

TRI and TR2, both of which are 

 

connected as high gain common 

 

emitter amplifiers. Less than 1mV. 

 

is needed at the input in order to 

 

drive TR2 beyond the clipping 

 

threshold. This is adequate to give 

 

good results if the unit is fed 

 

direct from an electric instrument, 

 

or driven from an acoustic guitar 

 

via a low impedance dynamic 

 

(cassette type) microphone. An 

 

electret microphone having an in-
ternal preamplifier should also be 

 

suitable, but a crystal type is un-
likely to prove satisfactory due to 

 

the fairly low input impedance of 

 

the circuit. 

 

REFERENCE OSCILLATOR 

 

The reference oscillator uses an 

 

NE555V device, ICI in the astable 

 

mode. The six preset resistors, VRI 

 

Fig. 1. Complete circuit diagram of the Electronic Tuning Fork. 
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to VR6, are each tuned to a dif-
ferent open string guitar note, with 

 

the desired preset and note being 

 

selected using S2. A rough square-
wave output is obtained at pin 3 

 

of ICI, and this is fed to an ear-
phone socket by way of a simple 

 

top cut filter comprised of R9 and 

 

C8_ The purpose of the filtering is 

 

to attenuate the harmonics on the 

 

output which are otherwise exces-
sive, and tend to drown the funda-
mental frequency. 

 

Some of the output from ICl is 

 

coupled by C7 to one input of a 

 

passive mixer formed by R8 and 

 

R6. The output of TR2 is coupled 

 

to the other input by C3. 

 

MIXING 

 

If the two signals are at the 

 

same frequency the mixing will 

 

either result in the two signals add-
ing together if they are in phase 

 

(if they rise and fall precisely in 

 

step and are of the same polarity), 

 

or cancelling one another out if 

 

they are out of phase (if they rise 

 

and fall in step but are of 

 

opposite polarity to one another). 

 

This results in either a rapid 

 

stream of pulses being fed to T113 

 

base via the rectifier circuit con-
sisting of D1 and D2, or no signal 

 

at all being fed to TR3. 

 

Transistor TR3 has l.e.d. indi-
cator D3 and current limiting re-
sistor R7 as its collector load, and 

 

the positive pulses to TR3 base 

 

will result. in D3 glowing brightly. 

 

If the signals are out of phase and 

 

there is no input to l'1í3, D3 will 

 

switch off. The important thing 

 

is, that, the l.e.d, indicator remains 

 

in the same state and does not 

 

switch on and off. Of course, the 

 

two input signals may not be per-
fectly in or out of phase as has 

 

been assumed above, but may be 

 

somewhere in between these two 

 

extremes_ This causes the two 

 

signals to either partially add to-
gether or cancel one another out, 

 

producing an intermediate but 

 

steady level of illumination from 

 

D3. 

 

PHASE EFFECT 

 

If the two input signals are at 

 

slightly different frequencies they 

 

will not have a fixed phase rela-
tionship, but will alternate be-
tween the in phase and out of 

 

phase states. This results in the 

 

signals first adding together and 

 

switching on D3, and then cancel-
ling out and switching off D3. This 

 

happens continuously with D3 

 

flashing on and off in consequence. 

 

The greater the difference in the 

 

HOW IT WORKS 

 

HIGH 

 

GAIN AMPLIF'ER 

 

two input frequencies the quicker 

 

the changes in phase relationship, 

 

and the faster the flashing rate of 

 

D3. In fact D3 switches on and off 

 

at a rate equal to the difference 

 

in the two input frequencies. 

 

The mixing process produces an 

 

audible phasing effect at the junc-
tion of R6 and 118, and this can be 

 

heard using a crystal earpiece 

 

plugged into SK2. Note that only 

 

a crystal earphone is suitable for 

 

use Aith this unit, and magnetic 

 

types are unsuitable. 

 

On/off switching is provided by 

 

S1. The current consumption of 

 

the unit from a 9 volt supply is 

 

approximately 18mA, and this is 

 

provided by a PP6 size battery 

 

which gives many hours of opera-
tion. 

 

Most of the components are 

 

assembled on a 0- linch matrix 

 

stripboard which measures 13 

 

copper strips by 37 holes. This 

 

A note from either an acoustic or electric guitar is applied to a high gain 

 

amplifier which turns the very low input from the guitar into a much larger 

 

signal which is sufficient to be applied to one input of a mixer. The other 

 

input is connected to a stable reference oscillator having six switched fre-
quencies which correspond to the six notes of a guitar. 

 

The output from the mixer is equal to the difference between the two 

 

input frequencies. The guitar is then tuned for minimum output frequency 

 

(zero beat) so that it is broughtto the same pitch as the reference oscillator. 

 

Both audible and visual indication is provided, the latter being useful for 

 

fine tuning. 
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UNDERSIDE 

 

VIEW TR1-3 

 

FLAT 

 

D3 

 

ELECTRONIC 

 

TUNING FORK 

 

The completed circuit board for the Electronic Tuning Fork. 
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The finished unit showing how the 

 

preset potentiometers are mounted 

 

on the tuning switch. 
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Fig. 2. Complete wiring details for the unit also showing the stripboard layout and breaks to be made. All the tuning 

 

presets are mounted on the switch to save space on the board. It is not neccessary to use screened wire when wiring 

 

to the sockets, as the metal case provides sufficient screening. 
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must be cut down from a larger 

 

board psing a hacksaw, and any 

 

rough edges are then filed smooth. 

 

Next the two 3.3mm diameter 

 

mounting holes and the breaks 

 

in the strips are made at the points 

 

indicated in the component panel 

 

layout diagram of Fig. 2. 

 

The components are then 

 

soldered into place with the semi-
conductor devices being left until 

 

the end. Dl and D2 are germanium 

 

diodes, and these are more easily 

 

damaged by overheating than the 

 

other devices. Either a heatshunt 

 

should be used on each of their 

 

leadout wires as it is soldered into 

 

place, or the leads should be con-
nected fairly swiftly so that there 

 

is no chance for the diodes to over-
heat. Be careful not to omit the 

 

four link wires around ICl. 

 

CASE 

 

A metal instrument case having 

 

approximate outside dimensions of 

 

152 x 120 x 51mm was used as the 

 

case for the prototype, and any 

 

similar case should provide a suit-
able housing. It is recommended 

 

that a metal case should be used 

 

as this will screen the sensitive 

 

amplifier circuitry from possible 

 

sources of electrical interference. 

 

The general layout of the unit 

 

can be seen from the photographs, 

 

but is not critical and any sensible 

 

layout can be used. 

 

Many low impedance dynamic 

 

microphones have a 2.5mm jack 

 

plug as well .as the 3.5mm one 

 

which carries the output signal, 

 

and it is quite common for the two 

 

plugs to be contained in a single 

 

moulding. If a microphone of this 

 

type is to be used with the unit it 

 

will be necessary to mount a 

 

2.5mm jack on the front panel to 

 

accommodate the unused 2.5mm 

 

plug. Alternatively an ordinary 

 

3.5mm plug can be fitted to the 

 

microphone in place of the original. 

 

In order to minimise the amount 

 

of wiring between the component 

 

panel and the controls, VRl to VR6 

 

are mounted on S2 rather than on 

 

the component panel. The com-
ponent panel is mounted using 

 

6BA screws about 12mm or so 

 

long, and spacers are used to en-
sure that the connections on the 

 

underside of the panel are kept 

 

well clear of the metal case. 

 

The small amount of point to 

 

point wiring must be completed be-
fore the panel can finally be bolted 

 

into position. 

 

COMPONENTS 

 

Resistors 

 

R1 2.2M12 

 

R2 4.7kí2 

 

R3 22012 

 

R4 1 M12 

 

R5 4.7k12 

 

All }W carbon 

 

R6 100kS2 

 

R7 68012 

 

R8 220k12 

 

R9 33k12 

 

R10 1 k12 

 

:L: 5% 

 

Potentiometers 

 

VR1-6100k12 miniature vertical 

 

presets (6 off) 

 

Semiconductors 

 

TR1 BC108C npn silicon 

 

TR2 BC108 npn silicon 

 

TR3 BC108 npn silicon 

 

D1,2 OA91 germanium (2 off) 

 

D3 TI L209 red light emitting diode 

 

IC1 NE555V timer 

 

Capacitors. 

 

C1 100µF 10V elect. 

 

C2 10µF 10V elect. 

 

C3 3300pF ceramic plate 

 

C4 2.2µF 10V elect. 

 

C5 10µF 10V elect. 

 

C6 100µF 10V elect. 

 

C7 10µF 10V elect. 

 

C8 0.033µF ceramic plate 

 

C9 0.15µF polyester 

 

See 

 

Talc 

 

page 499 

 

Miscellaneous 

 

SK1 } inch mono jack socket 

 

SK2, 3 3.5mm jack socket (2 off) 

 

S1 standard single pole toggle 

 

S2 2-pole 6-way rotary switch (only one pole used) 

 

B1 9V PP6 battery 

 

Stripboard, 0.1 inch matrix 13 strips by 37 holes, metal case 152 x 120 

 

x 51mm or similar; PP3 type battery connector for 131; small round 

 

control knob; mounting clip for D3; extra 2.5mm jack socket if required 

 

—see text; 8 pin i.c. socket if required; low impedance dynamic micro-
phone (200 ohm cassette type); connecting wire; crystal earpiece with 

 

3.5mm plug. 

 

ADJUSTMENTS 

 

Initially VRl to V116 should all 

 

be set for about half maximum 

 

resistance. With an earphone con-
nected to SK3 and the unit 

 

switched on, a fairly low audio 

 

tone should be produced with S2 

 

set to any of its positions. If this 

 

does not happen, switch off at 

 

once and check the wiring for 

 

errors. 

 

The presets are adjusted by ear 

 

against a piano, pitch pipes, or 

 

other such source, to give the six 

 

open string notes of a guitar at the 

 

six settings of S2. This should 

 

obviously be done as accurately as 

 

possible. Once set, the unit should 

 

not need any readjustment for a 

 

considerable period of time as the 

 

reference oscillator is very stable, 

 

and is not, for instance, signifi-
cantly affected by variations in the 

 

battery voltage. 

 

IN USE 

 

In use, each guitar string must 

 

be brought fairly close to the cor-
rect pitch before D3 will flash on 

 

and off at a rate which is slow 

 

enough to be perceived. The unit 

 

must therefore be used as a con-
ventional tuning fork when mak-
ing the initial adjustments to an 

 

instrument which is badly out of 

 

tune. With the earphone connected 

 

to SK2, an audible beat note will 

 

often be heard before the indi-
cator light flashes at a slow enough 

 

rate to be perceived, but once the 

 

tuning is almost correct, the flash-
ing light will probably give a 

 

clearer indication of the beat 

 

note. 

 

It should be borne in mind that 

 

harmonics of the two input signals 

 

to the mixer can interact to pro-
duce beat notes even when the 

 

guitar is well off tune. However, 

 

this is not really too much of a 

 

problem as these spurious results 

 

only occur when the tuning is so 

 

far out that it should be obvious 

 

that it is an erroneous response. 

 

Also, the flashing of D3 is far 

 

less pronounced at these secondary 

 

responses, with only minor fluctua-
tions in its brightness occurring. 

 

At the main response it will vary 

 

from full brightness to no output 

 

whatever. 21 
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LETTERS 

 

Subjective Response 

 

Having just read Adrian Hope's article 

 

(For Your Entertainment) in the June issue 

 

of Everyday Electronics I feel it necessary 

 

to reply to that part subtitled "Sound off". 

 

Sound level meters measure sound 

 

pressure and not energy. These meters 

 

generally incorporate an "A" weighted 

 

network which closely relates to the 

 

subjective response of the normal human 

 

ear to sound. In the field of acoustics the 

 

"A" weighting is accepted as the best 

 

descriptor of human perception to sound. 

 

The difference between subjective 

 

response to a shout and speech recorded 

 

at identical energy levels lies in the 

 

frequency content of the sounds rather 

 

than the energy output. Since the ear is 

 

sensitive to frequency changes these 

 

differences are readily noticeable. 

 

A great deal of work has been done by 

 

persons such as Stevens, Zwicker and 

 

Beranek to establish equal loudness 

 

contours and their results are remarkably 

 

similar, from large but differing samples 

 

of people. Modern microtechnology has 

 

made the incorporation of these equal 

 

loudness contours into a sound level 

 

meter a real possibility although of 

 

limited use to the acoustician. 

 

Finally, I should like to offer a possible 

 

solution to the mystery of the differing 

 

maximum frequency sensitivity between 

 

the sexes. In young children the threshold 

 

of audibility of 4kHz can be as low as 

 

—2d B. This alters with age and more 

 

important noise exposure. Men are 

 

generally subjected to greater noise 

 

exposure than women. This exposure 

 

leads to a shift in the maximum frequency 

 

sensitivity from around 4kHz to 3kHz or 

 

less. This shift is characteristic of noise 

 

induced hearing loss both temporary and 

 

permanent. 

 

R. N. Lovett 

 

Dunstable 

 

Matter of "Sferics" 

 

I find your Counter Intelligence 

 

articles very interesting and informa-
tive. In the May issue you query the 

 

usefulness of static electricity and I 

 

wonder if my memory of an article in 

 

the magazine "Scientific American" 

 

back about 1956 would be of help. 

 

Itwas on the use of old radio material 

 

rewired to measure the "crackles" 

 

that in some cases was due to static 

 

and the suggestion for using the 

 

machine was to predict the nearness 

 

of lightning. If I can find the copy 

 

I will send it to you for passing on 

 

to Mr. Young, as I feel the task would 

 

be helped by your colleagues up-
grading the apparatus to modern 

 

terms and it might even be of use. 

 

I am hesitant about mentioning 

 

this as it was quite a time ago but 

 

I know most libraries can obtain 

 

this publication and its unusual in 

 

that it gives good scientific reports 

 

and practical schemes in esoteric 

 

fields. I mention this before saying 

 

that the static should be measured 

 

in units called "sferics", but I think 

 

it really was a serious article (I once 

 

was told by a technical officer that 

 

they would make the apparatus if 

 

I got a research grant of about £50! 

 

I am afraid I never tried). 

 

I hope this is of interest and you can 

 

make something of it as this might 

 

be the time when technology has the 

 

means to discover what static can 

 

be used for, rather than shocking 

 

us in our synthetic world. 

 

D. S. Mayne, 

 

Armagh. 

 

Suitable definition 

 

In reply to Mr, Young's question 

 

concerning static electricity (Counter 

 

Intelligence, May 1979 issue), first 

 

a suitable definition must be found; 

 

for this I have decided upon—an 

 

electric charge which is at rest— 
i.e., a charge which remains on an 

 

object without change. 

 

This reveals the basic difference 

 

betwedn static electricity and " . 

 

the ordinary sort ..." since the latter 

 

must travel to produce an effect. 

 

Coincidentally this movement is due 

 

to attempts, by the electrons, to 

 

produce an equilibrium of potential, 

 

i.e. to become static electricity. 

 

By definition static electricity is 

 

therefore unable to do anything 

 

useful except to attract and repel 

 

an electron beam, i.e. move the dot 

 

on an oscilloscope. 

 

David R. Clarke (aged 15) 

 

Rugby. 

 

Static Charge 

 

As regards to Mr. Young's query 

 

about static electricity (Counter In-
telligence, May 1979 issue), I hope 

 

the following information might be 

 

useful. 

 

As we all know, "electricity" is 

 

due to the fact that charged par-
ticles (electrons) move from one 

 

point to another, e.g. down a wire, 

 

their movement being caused by a 

 

difference in potential at the two ends 

 

of the wire. Now static electricity 

 

is due to the build up of charges 

 

on an object. 

 

The charges that have built up 

 

do not "move" and so there is no 

 

current flow. If, however, the charges 

 

are allowed to leak away by contact 

 

with something at earth potential, 

 

there is an associated current, which 

 

is the result of the much lower poten-
tial to which charges tend to flow. 

 

So, electricity is the flow of charge 

 

whereas static charge is the result 

 

of the build up of charge on an area; 

 

giving the same effects when they 

 

move as do electric currents due to 

 

a battery for example. However, 

 

in electrostatics we are usually dealing 

 

with a small charge (few micro-
coulombs) and several kV; in current 

 

electricity the opposite is usually 

 

the case. 

 

Well, what use is static charge? 

 

Today's modern technology has put 

 

electrostatics into some quite useful 

 

situations. 

 

Coal-fired power stations, steel, 

 

cement and chemical industries use 

 

electrostatic precipitation in order 

 

to contain flue gas outputs which 

 

would otherwise be discharged into 

 

the atmosphere. The flue gases 

 

pass through some positively and 

 

some negatively charged grids. The 

 

gas particles pick up the charge 

 

from one of the grids and are thus 

 

attracted by the other, causing col-
lection of the particles on the grids. 

 

Electrostatic spraying of paints 

 

is possible; electrostatic loudspeakers 

 

and microphones are in common use 

 

as are electrostatic copying machines. 

 

In nuclear physics electrostatic 

 

generators are used to produce 

 

static which then generates several 

 

million volts and is used to accelerate 

 

atomic particles for research. 

 

A knowledge of static electricity 

 

is also needed to combat situations 

 

where the static could produce disas-
trous results. Static charges build up 

 

on wings of aircraft in flight and on 

 

plastics in industry creating potential 

 

explosion hazards if not combated; 

 

lightning conductors are used to 

 

protect buildings. 

 

Nearer home ground, static charges 

 

come into play when a capacitor is 

 

fully charged and no more charge 

 

flows from one plate to the other. 

 

But as we can appreciate, most 

 

of the functions described need 

 

"current" electricity to produce the 

 

charged surface in the first place, 

 

but we can consider functions such 

 

as employed using Van de Graff 

 

generators (e.g. nuclear physics) as 

 

being static electricity on its own 

 

performing useful functions. 

 

George Kesic 

 

Leeds 

 

Measuring A.C. Current 

 

Many multimeters currently on the 

 

market do not have a high a.c. current 

 

range for measuring mains current for 

 

example. You can easily adapt a meter by 

 

using a simple bridge rectifier. The circuit 

 

is shown in the diagram. A full wave 

 

bridge, rated at about 5 amps is used, and 

 

a meter set to a d.c. current range which 

 

has a f.s.d. equal to the peak a.c. current 

 

to be measured. , 

 

As the meter will indicate only the peak 

 

value of the current, a shunt can be made 

 

up and connected across the meter so that 

 

it will indicate true r.m.s. instead of peak 

 

current. R. H. Marco, 

 

London SW10 
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STORAGE 

 

I have found a simple and cheap method of storing 

 

components. Components are placed into plastic bags 

 

of the press to seal variety about 150mm x 100mm. 

 

A hole is punched through the unused plastic above 

 

the seal in the centre. The bags are then hung on a 

 

length of string, fastened between any two points. 

 

A simple hook is made from stiff wire 55mm long 

 

which provides an easy method of removal when 

 

required. A system of this kind I think compares 

 

favourably with commercial storage bins etc. 

 

J. Fleming, London ET 

 

CROCODILE CLIPS 

 

Needing a few additional crocodile clips (when the 

 

shops were closed) I made up suitable alternatives, 

 

using just an ordinary clothes peg and thin insulated 

 

wire. The clothes pegs can be shaped to a point simi-
lar to that on pliers. The leads are then stripped 

 

for about 150mm and then wound round the ends as 

 

shown in the diagram. 

 

S. Moss, Bath. 

 

COMPONENT BREADBOARDING 

 

As a devoted electronics enthusiast, I construct 

 

projects purely for the fun of it. As such I very rarely 

 

keep the projects so constructed. Therefore I have 

 

found it wise to mount certain components on a board. 

 

A size of 25cm x 15cm seems about right. 

 

The component, for example a speaker, is mounted 

 

on one side of the board, plywood for instance and 

 

nails driven through from the other side. When the 

 

component is to be used I just connect it up using 

 

crocodile clips. 

 

A. White, Burbage, Leicestershire. 

 

TOOTHPASTE TERMINALS 

 

� 

 

WIRE 

 

PLACEOHERE 

 

WASHER GLUED" 

 

TO PANELa_ 

 

PLASTIC 

 

PANEL 

 

BUT GLUED TO 

 

TOOTHPASTE CAP 

 

_WASHER 

 

GLUED TO CAP 

 

NUT GLUED TO 

 

PANEL 

 

WIRE TO 

 

CIRCUIT 

 

When constructing test equipment etc. the cost of 

 

terminals can be quite high, and is often cheaper for 

 

the constructor to make his own. My idea is to use 

 

an old toothpaste cap. The drawing above shows how 

 

this is made. 

 

Thus the external wire can then be gripped firmly 

 

between the two washers when the terminal is 

 

screwed down. 

 

tho 

 

CHASER 

 

DISPLAY 

 

A psychedelic light show for discos, 

 

parties and pop groups. Has three 

 

modes of flashing—two chase pat-
terns and a strobe effect. Total 

 

output power 750 watts per channel. 

 

211rall I 

 

Petvis, ittElvElp 

 

A unique feature of this receiver is the 

 

unusual use of a varicap diode in tuning 

 

a ZN414 t.r.f. radio i.c. 

 

RES:Icu 

 

L0110SPEINJER 

 

An advanced top quality system, incor-

porating three drive units in a 62 litre 

 

(3cu ft) enclosure. 50-70 watts handling 

 

capacity. 

 

0.. and much much 

 

more besides 
• 

 

P. Baily, Rutherglen, Scotland. 
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BY ADRIAN HOPE 

 

S
UDDENLY video is happening. There 

 

are two reasons why the long 

 

awaited video revolution has now 

 

finally arrived. Most people who can 

 

afford a hi fi system already have at 

 

least one .and are "in the market" for 

 

another electronic gadget; and the 

 

new generation of video cassette 

 

recorders, which are now selling from 

 

a wide variety of UK shops, offer 

 

greatly increased playing time and 

 

drastically reduced "feeding" cost. 

 

This latter phrase neatly surfis up the 

 

cost in blank cassette tape of using a 

 

video recorder. 

 

Until a year or so ago feeding costs 

 

were high enough to be a marked 

 

deterrent for all but the very well-
heeled. Now they are at a very low 

 

level, £5.00 an hour or less. 

 

FIRST GENERATION 

 

The first generation of domestic 

 

video recorders (the N1500 series) 

 

came from Philips of Eindhoven in 

 

1974, the result of research and 

 

development work carried out by a 

 

Philips team in Austria. 

 

It costs around £25 an hour to 

 

record television programmes off-air 

 

using one of the original N1500 series 

 

Philips video recorders. This was fine 

 

if you re-used the same cassette over 

 

and over again but not so fine if you 

 

wished to store a programme. Also the 

 

cassette had a maximum playing time 

 

of one hour. 

 

Everyone recognised that tape cost 

 

must be reduced and playing time per 

 

cassette increased. The break-through 

 

came from Japan with announcement 

 

by JVC of the VHS system and by 

 

Sony of Betamax. Although VHS and 

 

Betamax are very similar they are not 

 

the same and are not compatible, that 

 

is to say a cassette recorded on the 

 

VHS machine will not replay on a 

 

Betamex machine and vice-versa. 

 

LONGER PLAY 

 

Both VHS and Betamax machines 

 

are now available in the UK and both 

 

have in common a much increased 

 

Playing time, around three hours per 

 

cassette, and a greatly reduced feed-
ing cost, less than £5.00 an hour. This 

 

is achieved by a very low .tape speed 

 

which enables a lengthy recording to 

 

be made on a relatively short tape. 

 

In response to the Japanese com-
petition, Philips launched a Long Play 

 

version of their original N1500 series 

 

machines, the N1700 series. Grundig 

 

then launched SVR a Super Long Play 

 

version of the long-platy Philips format. 

 

It is only necessary to compare tape 

 

speeds over the years to get some idea 

 

of the astonishing rate at which video 

 

technology has moved. All domestic 

 

machines use tape which is 1
2 inch 

 

wide. 

 

The original Philips N1500 

 

recorders ran the tape past the record-
ing heads at 14.29cm per second. To 

 

enable the tape to hold a bandwidth 

 

of 3MHz (which is necessary for 

 

recording colour television) the 

 

recording heads spin round very 

 

rapidly indeed laying a series of 

 

I—Philips N1702 video recorder (VRC). 

 

2—Toshiho Betovideo V5250B (Beta). 

 

3—Ferguson Videostar 3V00 (VHS). 
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closely packed helical strips across the 

 

slowly moving tape. Hence the term 

 

"helical scan recorder". 

 

All domestic video recorders work 

 

on the helical scan principle, the heads 

 

rotating up to 20 miles an hour to 

 

"write" the necessary video informa-
tion onto the tape. 

 

TAPE SPEED 

 

The Philips Long Play video cassette 

 

recorder (N1700) uses the same video 

 

cassettes as the original N1500 but 

 

the tape speed is reduced to 6.56cm 

 

per second. But even this is a much 

 

higher tape speed than the two 

 

Japanese systems and the German 

 

Grundig modification. 

 

The VHS system as marketed in this 

 

country for instance by JVC, Akai and 

 

Ferguson (most VHS machines are 

 

actually made by JVC) relies on the 

 

almost unbelievably low tape speed 

 

of 2.34cm per second. 

 

Think about that figure: 3MHz band-
width on half-inch wide tape moving 

 

at 2.3cm per second. Just a few years 

 

ago anyone who dared to suggest that 

 

this might be possible would have been 

 

publicly mocked. 

 

But Betamax recorders suitable for 

 

use in the UK run at an even lower 

 

tape speed—just 1.9cm per second. 

 

And in an "anything you can do we 

 

can do slower" confrontation the Beta 

 

and VHS designers in Japan have 

 

recently announced even slower tape 

 

speeds to offer up to nine hours 

 

recording from a single cassette. 

 

Initially Philips also responded to 

 

the commercial challenge of lower 

 

feeding costs from Japan by slashing 

 

the price of blank cassettes by as 

 

much as 40 per cent. Although the 

 

price of Philips format blank cassettes 

 

in the shops varies widely, depending 

 

on where you shop, it is now possible 

 

to buy a Philips format LVC 150 that 

 

runs for 212 hours on an N1700 

 

machine for as little as £15.00. 

 

PRICE CUTTING 

 

But video cassettes are expensive to 

 

make and price cuts such as these 

 

.................a.u.iip 

 

5 

 

must have left the tape manufacturers 

 

with a very tight profit margin. 

 

Usually firms tend to sell hardware 

 

(such as cameras and recorders) 

 

cheaply and then make their money 

 

on the software (blank tape and raw 

 

film). Doubtless this is one reason 

 

why Grundig chose the different 

 

approach of launching SVR. This uses 

 

what at first appears to .be a standard 

 

Philips format video cassette and a 

 

tape running speed of 3.95cm per 

 

second. (ITT incidentally are selling 

 

the German-made Grundig SVR 

 

recorder under their own name.) 

 

Although the SVR machine appears 

 

to take standard Philips-format 

 

cassettes it is in fact designed to take 

 

only Philips-format cassettes which 

 

have been modified by the addition of 

 

a special lug. Grundig say that the 

 

very low tape speed on which the 

 

machine relies necessitates the use of 

 

especially good tape and precision 

 

cassette construction and that Philips 

 

format cassettes with the extra lug 

 

and labelled SVC can be relied on 

 

this respect. 

 

Inevitably this has created some 

 

confusion in the shops. Also it initially 

 

created some pretty bad will because 

 

the price of special lugged Philips-
format SVC video cassettes was at 

 

first higher than the cost of 

 

apparently, but not actually, identical 

 

Philips-format ras-settes without lug. 

 

Now the situation has improved be-
cause some tape firms, like BASF, are 

 

simply selling only SVC lugged 

 

Philips-format video cassettes which 

 

can be used on either Philips N1700 

 

series or Grundig SVR machines. 

 

FIVE STANDARDS 

 

But the trade and public is still con-
fronted with a choice between five 

 

video standards-,two generations of 

 

the Philips-format, the Grundig modi-
fication of the Philips-format plus VHS 

 

plus Betamax. And that is by no means 

 

all. At the Berlin Radio Show in 

 

August it is almost certain that some 

 

new formats will be launched. 

 

It is almost certain, for instance, 

 

that BASF will introduce its Linear 

 

Video Recording System. In LVR a 

 

length of ,tape shuttles very fast back-
wards and forwards past a fixed 

 

recording head which switches posi-
tion at each pass of the tape, rather 

 

like the heads - of a car cartridge 

 

player. 

 

Moreover, although Grundig's new 

 

video factory in Nuremburg is pro-
ducing 500 SVR machines a day, and 

 

although Philips has launched the 

 

N1702, a slightly improved version of 

 

the basic Long Play N1700, it is 

 

expected that Philips and Grundig will 

 

very soon make a joint announcement 

 

about their future plans for a new 

 

format. 

 

Meanwhile the overall uncertainty 

 

caused by such rumours has created 

 

a drastic fall in video recorder prices. 

 

You can now buy a brand new 

 

machine for under £500, instead of 

 

the £700 or £800 it cost just a few 

 

months ago. 

 

VIDEO DISCS 

 

As explained, a helical scan video 

 

tape recorder captures the wide band-
width colour television signal (around 

 

3MHz) by spinning the record heads 

 

fast past slowly moving tape. A video 

 

disc player adopts a more obvious 

 

approach, although the technology 

 

involved is equally daunting. All video 

 

discs systems, and many have been 

 

proposed, work by spinning the disc 

 

very fast under a stationary pick-up 

 

head. 

 

The first video disc was made by 

 

John Logie Baird in 1928 who used an 

 

old, ordinary 78r.p.m. disc to capture 

 

the low bandwidth signals necessary 

 

to generate a muzzy picture on his 

 

mechanical TV system. Some discs 

 

were actually sold for seven shillings 

 

each at Selfridges in the mid 1930's. 

 

Video discs then virtually died for 

 

forty ,years. 

 

INSTANT REPLAY TV 

 

Many television companies now use 

 

a computer-style magnetic disc which 

 

rotates very fast to capture short TV 

 

picture sequences. This is how freeze-

4—Sony Betamax (Beta). 

 

S.—An early PhilipsfMCA videodisc player. 

 

6—The Philips Compact Disc player. 
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RCA DISC SYSTEM 

 

RCA in the USA has meanwhile 

 

developed a video disc with a groove 

 

in which the video information is 

 

encoded as capacitance variations. 

 

These are sensed by a pick-up serving 

 

as an electrode. Very few people have 

 

seen the RCA system in action and no 

 

one seems to know when or whether 

 

it will ever be launched. But recently 

 

when I was in New York I was given 

 

a very professional demonstration of 

 

the newest prototype RCA player, 

 

which is mechanically very simple and 

 

performed well. 

 

OPTICAL SYSTEMS 

 

Most people still regard the optical 

 

system developed by Philips in Europe 

 

and MCA in the States (with a similar 

 

system independently developed by 

 

Thomson in France and Sony in 

 

Japan) as the front-runner. 

 

According to the Philips system the 

 

video information is encoded as varia-
tions in reflection on the surface of a 

 

rapidly rotating shiny disc. A tiny 

 

laser beams a narrow pencil of light 

 

down onto the surface where minute 

 

pits vary the strength of the beam 

 

reflected up again onto a sensor. (The 

 

French Thomson system uses a trans-
parent disc with variation in light 

 

transmission.) 

 

For several ,years Philips and MCA 

 

annually promised to launch their sys-
tem "next year" but it never quite 

 

seemed to happen. But .just before 

 

Christmas 1978 the Philips subsidiary 

 

Magnovox started marketing Philips 

 

disc players and discs in Atlanta 

 

Georgia and the company demon-
strated the system in the UK. 

 

Performance of the Philips player 

 

is beyond reproach; the reproduced 

 

pictures are of broadcast standard. 

 

VISC SYSTEM 

 

The Japanese company Matsushita 

 

have developed the Visc system which 

 

is in many respects a modern version 

 

of Teldec, Visc looks like an 

 

ordinary vinyl audio disc. In fact it is 

 

an ordinary vinyl disc except that the 

 

frame and instant replay pictures are 

 

presented on TV. The transmitted 

 

signal is continually recorded onto the 

 

magnetic video disc. The disc has 

 

around half-a-minute recording ability. 

 

Thus at any moment the broadcaster 

 

can instantly replay up .to half a 

 

minute of the programme just trans-
mitted, slowing down or speeding up 

 

or freezing the picture, for instance 

 

to highlight a goal in a football match. 

 

A SERIOUS LIMITATION 

 

On the domestic market many sys-
tems have been developed but none 

 

yet commercially marketed in the UK. 

 

All systems so far are for replay, that 

 

is, they do not enable the user to 

 

make recordings of his own. This is 

 

one reason why video discs have not 

 

.yet succeeded commercially. 

 

No one yet seems quite sure what 

 

kind of material the public will be 

 

prepared to buy on a pre-recorded 

 

video disc. After all, very few tele-
vision programmes or feature films 

 

bear watching once, let alone several 

 

times! And there is an unsolved prob-
lem over royalties for the performers. 

 

TELDEC SYSTEM 

 

The first domestic video disc sys-
tem to be announced was the Teledec 

 

system developed by Telefunken (of 

 

Germany) and Decca. The Teldec 

 

system was first publicly shown in 

 

Berlin in 1971 and by 1975 Teldec 

 

discs and players were actually being 

 

sold in some Continental countries. 

 

A Teldec disc is not really a disc at 

 

all. It is a thin flexible sheet of 

 

plastics foil with the video information 

 

encoded in a spiral groove super-
ficially similar to ,that of an ordinary 

 

gramophone record. But the video 

 

information is encoded by frequency 

 

modulation and the groove is cut in 

 

vertical or hill and dale fashion. 

 

The Teldec disc rotates at 1,500-
np,m. and is tracked by a special 

 

diamond stylus and piezo transducer. 

 

Each disc holds up to ten minutes of 

 

colour video. But the system has never 

 

succeeded commercially or met with 

 

much enthusiasm from engineers. 

 

��s��•a �:rdtc"ó 

 

groove is of very fine pitch and (like 

 

Teldec) contains video information 

 

of around 3MHz bandwidth recorded 

 

as frequency modulation in hill and 

 

dale fashion. But whereas Teldec only 

 

provides 10 minutes of colour video 

 

on one side of the flimsy foil disc, a 

 

Visc can carry over an hour of colour 

 

video and stereo sound on each side. 

 

Visc was first demonstrated in 1978 

 

and has subsequently been modified 

 

to squeeze longer playing time from 

 

smaller disc sizes. But now the future 

 

of Visc is in doubt because Matsu-
shita has signed a deal with the sister 

 

company JVC, who had developed a 

 

completely different system. This 

 

relies on capacitance. like the RCA 

 

disc, but has no grooves. The electrode 

 

stylus tracks across the smooth disc 

 

surface under electronic servo control. 

 

Although Sony is "flexible" over 

 

standardisation the company has so 

 

far shown most enthusiasm for an 

 

optical system, like the Philips disc. 

 

Other Japanese companies, including 

 

Pioneer, have made similar moves. So 

 

it seems likely that in the future the 

 

main battle will be between Sony, 

 

Philips, Pioneer and a few others on 

 

the one hand and Matsushita and JVC 

 

on the other, with RCA in the middle. 

 

FUTURE SYSTEMS 

 

It remains to be seen now what 

 

further video disc systems are 

 

launched by other companies 

 

prompted into disclosing their 

 

researches by the USA marketing 

 

moves by Philips. Companies like RCA 

 

and JVC will not lightly ditch their 

 

own systems in favour of that of a 

 

rival. But while there is rivalry and 

 

no standardisation, no system will suc-
ceed. There is even the added problem 

 

that video discs tailored for the USA 

 

or Japan will be incompatible with 

 

European TV. 

 

Although video discs may seem an 

 

irrelevancy to anyone who has no 

 

desire to buy a pre-recorded TV pro-
gramme or feature film, they do have 

 

massive potential for education- Also 

 

they happen, by a happy coincidence, 

 

to be the ideal medium on which to 

 

record digital sound. 

 

7—Grundig SVR4004 with 10 day timer (SVR). 

 

8—Latest Philips YR2020 uses paper-back size cassettes. 

 

9—Hitachi VKC500 colour video camera for use with the YT5000E 

 

10 day recarder shown in our heading pic. 
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By Dave Barrington 

 

THIS month we have some new 

 

products which should be of 

 

particular interest to the constructor 

 

and should prove useful acquisitions, 

 

PCB Etcher 

 

For the person keen on making 

 

his own printed circuit boards, a new 

 

bubble etcher aimed at both the hobby-
ist and professional has just been 

 

marketed by Mega Electronics. 

 

Designated the type PLBE-1210 

 

bubble etcher this new p.c. produc-
tion ancillary has a fluid capacity of 

 

5 litres, and accepts printed circuit 

 

boards up to 305 x 254mm. Extra 

 

capacity in the tank has been achieved 

 

by positioning the heating element so 

 

that it does not obtrude into the tank. 

 

The average etching time for both 

 

single-sided and double-sided boards 

 

is claimed to be 4 to 5 minutes. Other 

 

features include full thermostatic con-
trol of the fluid temperature and pro-
tection against evaporation and 

 

splashing. 

 

The PLBE-1210 bubble etcher is 

 

priced at £55 including VAT and 

 

further details can be obtained from 

 

The PLBE-1210 bubble etcher from Mega 

 

Electronics. 

 

Everyday Electronics, August 1979 . 

 

Mega Electronics Ltd., Dept EE, 9 

 

Radwinter Road, Saffron Walden, 

 

Essex, CB11 3HU. 

 

Mini Stripper 

 

Anyone who has tried stripping and 

 

using the very fine gauge wire. now 

 

commonly used for interwiring multi-

pin devices will welcome the latest 

 

offering from OK Machine & Tool 

 

(UK) Ltd. 

 

The CAS-130 "Clip and Strip" is 

 

claimed to cut and strip without nick-

ing 0.025mm wire and is ideal for 

 

Kynar wire-wrapping wire. Shaped 

 

similar to a miniature paper fastener, 

 

the stripper is held between thumb and 

 

finger and the wire placed in the jaws 

 

which are squeezed together to clip 

 

and strip a 25mm length of wire. 

 

Produced primarily for the hobby 

 

market and selling for £1.52 (excluding 

 

packageing and VAT), the CAS-130 

 

wire stripper could prove equally 

 

useful for the prototype wireman in 

 

industry. 

 

Further information and addresses 

 

of nearest stockists can be obtained 

 

from OK Machine & Tool (UK) Ltd,, 

 

Dept EE, 48a The Avenue, South-
ampton, Hants, S01 2SY. 
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Miniature terminal assemblies from Vero 

 

Electronics. 

 

Terminal Posts 

 

Designed as terminal posts for test 

 

points on circuit boards for clipping 

 

test probes such as multimeter or 

 

oscilloscope leads,we are sure readers 

 

will find many applications for the new 

 

terminal assemblies from Vero Elec-
tronics. 

 

The sprung metal "split" pin is 

 

surrounded by a sintered glass bead 

 

which allows the eye of the pin to 

 

stand proud from the board for easy 

 

access and will remain in place when 

 

the board is reversed for soldering. 

 

Intended for "through-hole-plated" 

 

printed circuit boards, we found that 

 

the terminals made ideal mounting 

 

posts for components on 0-15in plain 

 

perforated board. The interwiring is 

 

easily soldered on the underside of 

 

the board between the protruding 

 

pins. 

 

Details of prices and nearest stock-
ists can be obtained from Vero Elec-
tronics Ltd„ Dept EE, Industrial Estate, 

 

Chandler's Ford, Eastleigh, Hants, 

 

S05 3ZR. 

 

The OK CAS-130 wire stripper. 

 

CONSTRUCTIONAL 

 

PROJECTS 

 

Although we have a bumper number 

 

of constructional projects this month 

 

no buying problems are envisaged as 

 

compónents are available from a 

 

number of sources. 

 

Trailer Flasher Unit 

 

It is most important that first grade 

 

components are used for the Trailer 

 

Flasher project, the 2N3055 transistors 

 

must be new types. Also particular 

 

care must be taken when mounting 

 

the mica washer to ensure it is not 

 

punctured during mounting. 

 

This is usually caused by insufficient 

 

cleaning of the metal work after drilling 

 

to accept the power transistors. When 

 

the drilling'is completed for the power 

 

transistors it is a good idea to clean 

 

the surface with a damp rag and some 

 

household cleaning powderto remove 

 

any surplus swarf. 

 

9V Power Supply 

 

Any transformer with a 12V at 0.5A 

 

secondary will be suitable for the 9V 

 

Power Supply. The only limitation isthe 

 

physical size of the component and the 

 

one used in our prototype used two 

 

secondaries of 12V at 250mA wired in 

 

parallel. 

 

Mini Module 

 

Although this months Mini Module, 

 

Swanee Whistler calls for a slider type 

 

potentiometer there is no reason why 

 

a normal rotary potentiometer should 

 

not be used, These are approximately 

 

50 per cent cheaper and more likely to 

 

be to hand in the spares box. 

 

Apart from the above comments, 

 

readers should have no difficulty in 

 

obtaining components for the rest of 

 

our projects this month as they are 

 

listed in most advertisers catalogues. 

 

VAT 

 

Due to recent change of VAT 

 

rates at time of going to press, 

 

readers are advised to check 

 

prices in advertisements before 

 

ordering any components. 
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CAMPING and caravanning have 

 

enjoyed a considerable growth 

 

in popularity in recent years and 

 

many P.I.Y. motorists will be tackl-
ing the job of wiring up a trailer 

 

socket so as to connect the motor 

 

car lighting circuits to a trailer or 

 

caravan. In the case of the tail 

 

lights and brake lights these are 

 

usually straightforward d.c. con-
nections. However complications 

 

arise in the connection of the 

 

flashing indicator lights. 

 

OPERATING FREQUENCY 

 

Nearly all car flasher systems 

 

are affected by the number of 

 

bulbs in circuit, and connecting 

 

extra lamps will usually upset the 

 

flasher frequency, often causing 

 

the lights to flash much too fast, 

 

or, perhaps, not at all. 

 

To be legally correct the flasher 

 

system must operate between SO 

 

and 120 times per minute, and also, 

 

when the trailer is connected, 

 

there must be some means of indi-
cating the failure of the trailer 

 

flasher lamps to the driver. 

 

The purpose of the unit de-
scribed here is to drive the trailer 

 

flashers correctly and to monitor 

 

their operation. 

 

CIRCUIT PRINCIPAL 

 

Fig. 1 is a simple illustration of 

 

the basic circuit. A 21 watt flasher 

 

bulb (LP2) has a much lower re-
sistance than a 2 watt panel lamp 

 

(LPI ), so that if the two are con-
nected in series as shown and con-
nected across a 12 volt car bat-
tery nearly all the 12 volts appears 

 

across LPl. LPl lights up there-
fore, there being insufficient 

 

voltage across LP2 to illuminate it. 

 

LPl remains lit as long as the 

 

filament of LP2 is intact, and there-
fore acts as a monitor. 

 

If switch S1 is now closed LPl 

 

is shorted out and the full 12 volts 

 

appears across LP2, causing it to 

 

light. If Sl is made to operate in 

 

unison with the car flasher system 

 

then both LPl and LP2 would flash, 

 

alternatively but at fine correct 

 

speed. 

 

12V 

 

si 

 

Fig. 1. The basic 

 

circuit arrangement 

 

which shows how 

 

the Trailer Flasher 

 

Unit functions. 

 

FULL CIRCUIT 

 

Fig. 2 shows the full circuit of 

 

the trailer flasher unit connected 

 

to the motor car circuits. The 

 

dotted line encloses the additional 

 

components comprising the unit. 

 

It will be seen that a 12 volt 

 

feed, via a 4 amp fuse FSl, supplies 

 

two parallel circuits—one for each 

 

trailer lamp. The panel lamp LPl 

 

is in' series with the trailer right 

 

rear lamp via the 7-pin trailer 

 

socket, likewise LP2 is in series 

 

with the trailer left rear lamp. 

 

SWITCHING 

 

Instead of mechanical switches 

 

two npn power transistors are con-
nected across the panel lamp, with 

 

their emitters connected to the 

 

trailer lamps. Each transistor base 

 

is connected via a 10 ohm 1 watt 

 

resistor and series diode to the left 

 

and right flasher feeds from the 

 

car direction indicator switch. 

 

When the flashers are not working 

 

there are no base voltages for the 

 

transistors and they are therefore 

 

virtually open circuit. This means 

 

that the panel lamps remain lit, 

 

showing that the trailer lamps are 

 

intact. 

 

If Sl is moved, say, to the right, 

 

the right hand flasher lamps are 

 

energised via the car flasher unit, 

 

which causes them to flash as 

 

usual. 12 volt pulses are fed via 

 

Dl and RI to the base of TRI, 

 

� 

 

� 
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causing it to turn hard on, short-
ing out LPl and switching on LP3. 

 

Thus both LPl and LP3 flash 

 

(alternately) in time with the car 

 

circuit, which only has to provide 

 

a few milliamps base current 

 

for TRl—a negligible loading. 

 

Virtually all the current for LP3 

 

comes via FS1 and TRl. A similar 

 

sequence occurs when S1 is moved 

 

to the left, to operate LP4. 

 

CONSTANT REMINDER 

 

It will be seen that when the 

 

trailer plug is disconnected from 

 

the socket there is no connection 

 

to chassis and the unit is effectively 

 

switched off. Inserting the trailer 

 

plug completes the circuits and 

 

causes both panel lamps to come 

 

ion—providing the trailer lamps 

 

are intact of course. The twin 

 

lights give a constant reminder 

 

that the trailer is connected—some 

 

small camping trailers are invisible 

 

through the driving mirror! 

 

The base resistors III, R2 are of 

 

a low value (10 ohms) to give some 

 

limit to the base current yet en-
sure that the transistors turn fully 

 

COMPONENTS 

 

Resistors 

 

R1 1052 

 

R2 10n 

 

All 1 W carbon ±10% 

 

Diodes 

 

D1 1 N4002 

 

D2 1 N4002 

 

Transistors 

 

See 

 

TR1, TR2 page 499 

 

NEG,EARTH 

 

2N3055, 2N3054, 

 

AD2161,BD130, 

 

T I P33 A etc. 

 

POS.EARTH 

 

A D162, A D143, 

 

A D149, B D132 

 

OC36 etc. 

 

Miscellaneous 

 

FS1 4 amp fuse. 

 

LP1,2 12.5mm plastic panel 

 

lamp 12V 2W (2 oft) 

 

Five-way terminal strip. 

 

Fuseholder. "Scoth-
loc" connectors. 

 

Sheet aluminium. 
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UNIT 
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Fig. 2. Full circuit diagram of the Trailer Flasher Unit (within broken line) shown 

 

connected to the car circuits and, via trailer socket, to the trailer or caravan circuits. For 

 

positive earth TR1 and TR2 must be replaced by pnp types. 

 

on. The diodes Dl, D2 have no 

 

effect on circuit operation, but 

 

they were found necessary in the 

 

prototype to prevent reverse leak-
age through the base/emitter 

 

Junctions of TRI. and TR2. This 

 

caused LPl and LP2 to glow 

 

slightly when the trailer plug was 

 

disconnected. 

 

The,circuit shown is for negative 

 

earth vehicles. For positive earth 

 

operation the transistors must be 

 

pnp types and the diodes D1, D2 

 

reversed. 

 

COMPONENTS 

 

Almost any type of power tran-
sistors may he used, providing they 

 

have a current rating of at least 

 

two amps, and some suitable types 

 

are shown in the components list. 

 

Nondescript surplus transistors 

 

should not be used. One should 

 

bear in mind that the failure of a 

 

cheap transistor when on the road 

 

might bring all sorts of unpleasant 

 

consequences. 

 

The 2 watt panel lamps are stan-
dard plastic types which are 

 

usually a push fit into a 12.5mm 

 

hole. These are readily available 

 

from m o t o r shops and will 

 

probably have spade-type push-on 

 

terminals, to which connecting 

 

wires may be soldered directly. It 

 

is important that the lamps are 

 

isolated from their mountings if 

 

they are to be fixed into a metal 

 

panel. 

 

The five-way terminal strip is 

 

cut from a mains connector block 

 

as sold in Woolworths. 

 

The wiring of the unit and its 

 

connections to the car circuits 

 

should be of reasonably stout in-
sulated wire. Motor shops do sell 

 

proper automobile type connecting 

 

wire, but wire stripped from 13 

 

amp mains cable is just as good 

 

and somewhat cheaper. The four 

 

amp fuse FS1 should be mounted 

 

in an in-line fuseholder as used 

 

for car radios. 
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The constructional layout is not 

 

important and will depend to a 

 

great extent on the layout of the 

 

motor car and the materials to 

 

hand. The panel lamps may be 

 

mounted in the dashboard proper, 

 

if space permits, and remotely con-
nected to the other components 

 

which may be mounted anywhere 

 

convenient. 

 

The transistors do not really 

 

need heatsinking in this applica-
tion as they are being operated 

 

as switches, that means fully on or 

 

fully off, and so generate little 

 

heat. However, it is by far the 

 

simplest method to bolt up the 

 

transistors in the normal way, one 

 

arrangement is shown in Fig. 3. 

 

CHASSIS 

 

Here the complete unit is built 

 

on a simple chassis made up from 

 

aluminium sheet about 60mm x 

 

180mm, and is intended to be 

 

mounted under the dashboard or 

 

parcel shelf. The panel should be 

 

drilled before being folded up. No 

 

somm  40rtm 

 

Kr 
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Fig. 3. The complete Flasher Unit shown "opened up" for clarity. The chassis is made 

 

from a single piece of 18 or 20 s.w.g. aluminium, with two bends as indicated. All drilling 

 

should be carried out before bending. See text for further details. 

 

dimensions are given as these will 

 

vary with the devices used. The 

 

transistors must be isolated from 

 

the metal panel with the usual 

 

mica washer which may, with care, 

 

be used as a template for making 

 

the holes. 

 

Fig. 3 shows the wiring connec-
tions with the chassis opened out 

 

for clarity but in fact the connec-
tions should be fairly short and 

 

rigid. When connecting wires into 

 

the terminal block ensure that the 

 

screws bite firmly onto the wire 

 

and not the insulation. Plastic 

 

sleeving should be used on any 

 

bare component leads. 

 

INSTALLATION 

 

The unit may be mounted under 

 

the dashboard or parcel shelf with 

 

The completed Trailer Flasher Unit 

 

showing the mounting of the power transistors. 

 

Care must be taken to ensure that the mica washers are not punctured. 

 

PIN CIRCUIT 

 

I L.H.FLASHER 

 

2 SPARE 

 

3 EARTH (CHASSIS) 

 

4 R.H_ FLASHER 

 

5 R.H.REAR AND 

 

NUMBER PLATE 

 

6 BRAKE LIGHTS 

 

7 i L.H.REAR 

 

Fig. 4. Pin connections to Trailer Socket. 

 

The pin numbers are usually marked on 

 

the socket. 

 

small bolts or self-tapping screws, 

 

using spacers if necessary. Wires 

 

may then be run from the car 

 

circuits to the terminal block. The 

 

five numbered terminals in . Fig. 3 

 

correspond with the circled 

 

numbers in Fig. 2. 

 

Connections 2 and 3 are probably 

 

best made to the wiring loom 

 

alongside the steering column. The 

 

car wiring diagram will show the 

 

correct wires to tap into if the 

 

connections to the indicator switch 

 

are not visible. 

 

Sound insulated connections are 

 

required and the simplest method 

 

is to use "Scotchloc" connectors, 

 

also available from motor shops. 

 

The two wires to the trailer 

 

socket from the unit should be 

 

tucked out of the way under the 

 

carpet or behind the trim, taking 

 

care that they are not likely to 

 

chafe on sharp metal edges. Fig. 

 

4 shows the internationally agreed 

 

pin connections for the trailer 

 

socket and it should be wired 

 

accordingly_ 

 

HAZARD SYSTEM 

 

The 12 volt feed via FS1 should 

 

be connected to the car fuse box, 

 

or perhaps to the ignition switch 

 

directly, so that the supply is live 

 

only when the ignition is turned 

 

on. If there is a spare fuse posi-
tion in the fuse box it may be used 

 

instead of an in-line fuse holder. 
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The finished unit showing layout of components and Interwiring. 

 

The reason for this arrangement 

 

is that most modern cars are fitted 

 

with a "hazard" flasher system 

 

which causes all four flashers to 

 

light, to give warning of a break-
down etc. If the trailer is con-
nected and the Trailer Flasher 

 

Unit in use this would cause bath 

 

trailer lamps to flash as well—a 

 

useful feature. 

 

However, six flasher bulbs means 

 

a load in excess of 120 watts, which 

 

could drain the car battery if left 

 

on for a lengthy period. Providing 

 

the engine is kept running, and 

 

therefore the charging system 

 

working, there is not likely to be 

 

any difficulty. 

 

If the unit is wired to an igni-
tion-controlled source as described, 

 

then switching off the engine will 

 

extinguish the trailer lamps and 

 

limit the hazard system load to the 

 

four lamps on the car. I% 

 

1&,,: 

 

M
.
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Electronic wizards 

 

am sure that one of these days 

 

some of my readers are going to 

 

tick me off for my predilection for 

 

poking fun at computers. The truth is, 

 

I think, we all have a certain animosity 

 

towards these electronic wizards and 

 

I believe the reason for it is this, 

 

we feel that they are getting too smart 

 

for us. 

 

They can beat us at any game from 

 

noughts and crosses to chess, solve 

 

arithmetical problems that are far 

 

beyond our mental capacity and there 

 

are now pocket translators that can 

 

handle any language including Jap-
anese. In short they Lend to give us a 

 

massive inferiority complex. 

 

Consequently when one falls flat 

 

on its nose (perhaps they do not have 

 

noses, so perhaps I had better re-
phrase it and say falls flat on its 

 

software) our mirth is not only un-
controllable but understandable be-
cause it has re-established our self 

 

esteem. What we must never lose 

 

sight of is the fact it was the human 

 

brain that conceived and built the 

 

computer in the first place. 

 

���  

 

�w:.��. 

 

To redress the balance I will say 

 

something in their favour. About 

 

seven years ago we bought an elec-
tronic calculator, that would do any 

 

calculation and give a print-out. It 

 

was a splendid machine but it meas-
ured about eighteen inches by eighteen 

 

inches by six inches and weighed 

 

about forty pounds. To-day we have 

 

replaced it with a Cannon P10 which 

 

does the same job, only measures 

 

about four inches by six inches by 

 

three inches and weighs a few ounces. 

 

It is completely portable and operates 

 

from a rechargeable cell. 

 

Poste Haste 

 

In this connection I would like to 

 

give a pat on the back to the suppliers 

 

"Poste Haste". Every calculator is 

 

supplied complete with a charger, 

 

so when one of my staff said "We 

 

want some new batteries in the P10" 

 

looking very superior I said "not 

 

at all, you simply plug in the charger; 

 

here, let me show you." Do you think 

 

I could find the charger? I could not! 

 

So I telephoned "Poste Haste" and 

 

explained my predicament. The girl 

 

who answered the phone said "I 

 

do not deal with it, but I will get my 

 

colleague who does to contact you". 

 

The very next morning a parcel 

 

arrived in the post containing one 

 

P10 charger and to date I have had 

 

no bill  With all the tales one hears 

 

of poor service, it is nice to discover 

 

there is another side to the coin! 

 

Static reply 

 

I was pleased to receive letters from 

 

readers on my staticquery. In particular 

 

I would like to thank David Mayne, 

 

David Clarke and George Kesic for 

 

their helpful suggestions and I would 

 

ask them to accept my apologies 

 

for not sending individual replies. 

 

I can honestly claim pressure of 

 

business. Some of these letters 

 

are reproduced in this issue. 

 

If I sum up the answers correctly 

 

the concensus is that static and 

 

ordinary electricity are basically the 

 

same thing, but with static we are 

 

dealing with a very high voltage and 

 

very low current and with the more 

 

familiar sort, the voltages are usually 

 

lower and the current correspondingly 

 

higher. 

 

Readers also reminded me of the 

 

innumerable uses to which static 

 

is put, from moving the spot on your 

 

television screen, to photocopying 

 

and even the plating of plastics. One 

 

even mentioned the uses to which 

 

the piezo electric phenomena is put, 

 

but I have the feeling that this is 

 

something different again. 

 

Of course, what I had in my mind 

 

was static being used to power 

 

some kind of electric motor, perhaps 

 

with enough urge to drive a carl 

 

That really would be something. 

 

Here is a chance for you inventors! 
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SOLDERING is the most important 

 

aspect of project building. Unless 

 

you are competent in this "art" your 

 

projects are more than likely to fail. 

 

The importance of good, neat, clean 

 

soldering cannot be overstressed. As 

 

with most things a good soldering 

 

technique comes with practice. 

 

STAGE 1 

 

The tools required are few and 

 

simple. Choose an iron with a bit size 

 

appropriate to the job in hand. Always 

 

use a resin-cored solder of 60/40 tin/ 

 

FO
-
? 

 

3EGI\\E
-
?S 

 

lead composition. 

 

STAGE 2 

 

Tinning the bit. The tip is "tinned" 

 

with a thin coat of solder. Do not 

 

allow the solder to run down the main 

 

body of the bit. 

 

STAGE 3 

 

An essential part of soldering is 

 

clean components. Use a piece of 

 

fine sandpaper and then tin the lead. 

 

STAGE 4 

 

A tidy looking board is a pleasure 

 

to see, so don't insert components as 

 

on the right! Be neat. 

 

STAGE 5 

 

The joint is now ready to be 

 

soldered. This shows the correct posi-
tion of iron. Note that it is in contact 

 

with both lead and copper strip. 

 

STAGE 6 

 

An even flow of solder is necessary 

 

to produce a sound, bright looking 

 

joint as the one on the left. Bad 

 

workmanship produces dry joints 

 

(centre) and bridges, etc (right). 

 

STAGE 7 

 

Stranded wires should always be 

 

tinned. Here we show how this is 

 

done, and the final result if you are 

 

unlucky (far right). 

 

STAGE 8 

 

The correct way to solder a wire 

 

to say, a Veropin. The wire on the 

 

right is obviously wrong, the loose 

 

wires could cause a short circuit. 

 

STAGE 9 

 

As in the previous photo, a good 

 

mechanical joint is essential when 

 

wiring up to tagged components. Do 

 

not let the wire "hang" in the tag. 

 

STAGE 10 

 

Although nothing to do with good 

 

soldered joints, the use of a heat 

 

shunt on heat sensitive component 

 

leads is a "must". 

 

STAGE 11 

 

One tricky operation is the solder-
ing of an i.c. Here we show the cor-
rect angle for the iron bit and solder. 
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SEMICONDUCTORS 

 

Type 

 

AC707 

 

AC113 

 

AC115 

 

AC717 

 

AC117K 

 

AC121 

 

AC122 

 

AC125 

 

AC726 

 

A C127 

 

AC128 

 

AC128K 

 

ACi32 

 

AC134 

 

AC137 

 

AC141 

 

AC1d1K 

 

AC142 

 

AC142K 

 

AC151 

 

AC153 

 

AC153K 

 

AC15a 

 

AC155 

 

AC158 

 

AC757 

 

AC765 

 

AC166 

 

AC167 

 

AC168 

 

ACi69 

 

ACi71 

 

AC776K 

 

AC178 

 

AC179 

 

AC180 

 

AC180K 

 

AC181 

 

AC181 K 

 

AC187 

 

AC187K 

 

AC788 

 

AC1881, 

 

ACY17 

 

ACY18 

 

ACY19 

 

ACY20 

 

ACY21 

 

ACY22 

 

ACY27 

 

ACY28 

 

ACY29 

 

ACY30 

 

ACY31 

 

ACY34 

 

ACY35 

 

ACY36 

 

ACY40 

 

ACY41 

 

ACY44 

 

AD130 

 

AD140 

 

ADJ 42 

 

AD143 

 

AD149 

 

AD161 

 

AD162 

 

ADT61 í 162 

 

£0•75 

 

ADT140 £0-58 

 

AF114 £0'27 

 

AF715 EO-27 

 

AF116 £0-27 

 

AF117 £0-27 

 

AF118 £0.43 

 

AF724 £0-32 

 

AF125 £0•32 

 

AF126 £0.32 

 

AF127 £0.34 

 

AF139 £0 37 

 

AF178 £0-64 

 

AF179 £0 64 

 

AF180 £0 84 

 

AFi81 £062 

 

Affila £0'54 

 

AF239 £0-41 

 

AL102 E7•29 

 

AL103 £127 

 

ASY26 £0.41 

 

ASY27 £0 43 

 

ASY28 £0.41 

 

ASY29 £0i1 

 

ASY50 £0-32 

 

ASY51 £0 32 

 

ASY52 £0'32 

 

ASY54 £0-32 

 

ASY55 £0 32 

 

ASY56 £0•32 

 

ASY57 £0 32 

 

ASY58 EC-32 

 

ASY73 £0-32 

 

AU704 £1-51 

 

AU110 E1 i1 

 

AU113 £1.51 

 

BCi07 

 

BC107A 

 

BC107B 

 

BC107C 

 

BC108 

 

BC10SA 

 

BC10BB 

 

BC108C 

 

BC109 

 

BCi09A 

 

BC1096 

 

BC109C 

 

8C713 

 

BC114 

 

eC115 

 

SCI 16 

 

BC116A 

 

BC117 

 

BC118 

 

BCit9 

 

Prie* 

 

£023 

 

£0-21 

 

EO-21 

 

£0.32 

 

£0-36 

 

EO.21 

 

£0.15 

 

£0.19 

 

£049 

 

£0.19 

 

£0'15 

 

£0-2i 

 

£021 

 

£0.21 

 

£0.21 

 

£0-23 

 

-£0•32 

 

EO-21 

 

£0' 32 

 

£0.21 

 

£0.23 

 

E0 32 

 

£0'21 

 

£0.21 

 

£0'21 

 

£027 

 

£021 

 

£921 

 

fA' 21 

 

£027 

 

£021 

 

EO.27 

 

£O f9 

 

£028 

 

£o z7 

 

EO Z7 

 

£021 

 

£0'30 

 

EO 21 

 

EO-30 

 

£0'19 

 

£0'30 

 

EO te 

 

£0.30 

 

£0 37 

 

£0 37 

 

£0 37 

 

£0-37 

 

£0-37 

 

£0 37 

 

£0-37 

 

£0.37 

 

£0-54 

 

£0-37 

 

£0-37 

 

£0 37 

 

£0-37 

 

£0 54 

 

£0.37 

 

£0 37 

 

£0-37 

 

£0-75 

 

£9.64 

 

£0 91 

 

£081 

 

£0 84 

 

£0 37 

 

£0•37 

 

£0 09 

 

£0-0$ 

 

£010 

 

£Dí1 

 

£0 09 

 

£0 00 

 

£0 10 

 

£0.11 

 

£0.00 

 

£0 O9 

 

£040 

 

£0.11 

 

£0-18 

 

£0.18 

 

£0-21 

 

£0.21 

 

£021 

 

£0'23 

 

£018 

 

£0'27 

 

TRANSISTORS 

 

ype Price 

 

C120 £0-43 

 

C125 £D-19 

 

C126 £0-25 

 

C132 £0.20 

 

C134 £020 

 

C135 £0 17 

 

C136 £020 

 

C137 £0'20 

 

C139 S0 35 

 

C740 £0 32 

 

C141 £0-30 

 

C142 £024 

 

C143 £024 

 

C145 £0 52 

 

C147 £0 08 

 

C148 £0.08 

 

C149 £0 08 

 

C150 £023 

 

C151 £025 

 

C752 E073 

 

C153 £0.28 

 

C154 £0.21 

 

C157 £0 11 

 

ci sa £0-11 

 

C159 £0 11 

 

C160 £0-28 

 

Ci61 £0-41 

 

C187 £0.14 

 

C16B EC-14 

 

C189 £0.10 

 

C169C £0-11 

 

C170 £0-10 

 

C171 £0-l0 

 

C172 £0.10 

 

C173 £0-f0 

 

C174 £0' 17 

 

C175 £e•39 

 

C177 £0.17 

 

C178 £0.17 

 

C17º fe17 

 

C1$0 £0.27 

 

Ciel 
C182 �.26 

 

C182L 9e-t0 

 

C783 E0-10 

 

C183L E6•10 

 

C184 dA-10 

 

C184L £016 

 

C186 £0-24 

 

C787 £0-24 

 

C207 £0-12 

 

C208 £0.12 

 

C209 £0•14 

 

C212 £0-10 

 

C212L £0-10 

 

C213 £0.10 

 

C213L £0-f0 

 

C214 £0.10 

 

C214L £0.10 

 

C225 E029 

 

C226 £0•41 

 

C227 £0-18 

 

C238 £0-18 

 

C251 £e-/7 

 

C251  £0-te 

 

C301 £0•39 

 

C302 £0.31 

 

rans £0.30 

 

C304 £0.41 

 

C327 £0-18 

 

C328 £0.17 

 

C337 EO-17 

 

C338 £0•17 

 

C440 EO-32 

 

C441 £0-32 

 

C460 £0-N 

 

C461 £0•41 

 

C477 £0-22 

 

C478 £0-22 

 

C479 £0-22 

 

C547 £0-11 

 

C548 £O-il 

 

C549 £0-11 

 

C550 £0.16 

 

C556 £0-16 

 

C557 £0.15 

 

CS58 £0.14 

 

CY30 £0-M 

 

CY31 £0-58 

 

CY32 £0-63 

 

CY33 £0-59 

 

CY34 £0-85 

 

CY70 E0-16 

 

CY71 £0-16 

 

CY72 £0•15 

 

CZto £0.65 

 

CZ71 £0-63 

 

CZ12 £0-65 

 

D115 £0-54 

 

0116 £e-86 

 

D121 £0-70 

 

D123 £0-70 

 

D124 £0.76 

 

0131 £0.38 

 

D132 £0-38 

 

D131J132mp 

 

£e.86 

 

D133 £0-43 

 

D135 £0'41 

 

D136 £0.38 

 

0137 £0.38 

 

D138 £0.30 

 

D139 £0.39 

 

0140 £0-39 

 

D139/140mp 

 

90 8a 

 

D155 £0-84 

 

0175 £0 85 

 

D176 £0.65 

 

0177 £0.72 

 

D778 £0-72 

 

D179 f0 s1 

 

D180 £0-81 

 

D181 £0.92 

 

D182 £0-97 

 

0183 £1-03 

 

ype Priea 

 

D184 £1.19 

 

D185 £0-73 

 

D786 £0-73 

 

D187 £0 61 

 

D788 £0•ei 

 

D189 £0 84 

 

13190 £4.84 

 

D795 £0 97 

 

0196 £0 97 

 

D197 £1.03 

 

D198 El*
 
03 

 

0199 £1 07 

 

D200 £1.07 

 

D201 £0 86 

 

D202 £0 86 

 

D201/202mp 

 

£1 84 

 

D203 £0-R 

 

D204 £0 86 

 

02031204mp 

 

£1 34 

 

0205 £0.66 

 

D206 £016 

 

0207 £1-08 

 

D208 £1 o8 

 

D222 £0.51 

 

0225 £0-51 

 

D232 £0-59 

 

D233 £0 52 

 

D234 £0.59 

 

D235 £0 59 

 

D236 £0 63 

 

D237 £0 59 

 

D238 £0 65 

 

D239A £0.54 

 

D240A £0•54 

 

DX32 £2 38 

 

DY11 £1.40; 

 

DY17 £1-94 

 

DY20 £@-m
i
 

 

DX77 £0-97 

 

F115 f9-24 

 

F117 £0-54 

 

F118 £•-64 

 

F119 £9-04 

 

F212 £e-Si 

 

F123 £9-08 

 

F125 £6-56 

 

F127 £9•66 

 

F152 £8-29 

 

F153 £0.27 

 

F154 £0'24 

 

F155 £0.38 

 

F156 £0.32 

 

F157 £0.32 

 

F158 £0.32 

 

F159 £0.32 

 

F160 £0.34 

 

F162 £0.34 

 

F163 £0.34 

 

F164 £0-54 

 

F185 E0 54 

 

F167 £027 

 

F173 £0-22 

 

Fi76 £0 41 

 

F177 £0.28 

 

F178 £028 

 

F179 £0 30 

 

F1a0 £0-32 

 

F181 £0 32 

 

F162 £0 32 

 

Fte3 £0'32 

 

F184 £0-22 

 

F185 £0-22 

 

F186 £0•29 

 

F187 £0-28 

 

F188 £0-43 

 

F194 £8-11 

 

F195 £0•11 

 

F196 E011 

 

F797 £0-14 

 

F198 EO-16 

 

F199 £01O 

 

F200 £0 72 

 

F202 E1-Ot 

 

F222 £0•97 

 

F224 40-19 

 

F240 £0-19 

 

F241 £0•19 

 

F244 Le 34 

 

F237 4e•27 

 

F258 £6•27 

 

F259 £0•38 

 

F262 £0.68 

 

F263 fi4•68 

 

F270 EO•39 

 

F271 £0-34 

 

F272 £0.55 

 

F273 £.p-41 

 

F274 £0-43 

 

F324 40-30 

 

F339 £0-32 

 

F337 £0-34 

 

F336 EC-41 

 

F457 £0-40 

 

F458 EO-46 

 

F459 £0-41 

 

F594 £0-34 

 

F596 £0-32 

 

FR39 £0-Z6 

 

FR40 £0-28 

 

FR79 £e-32 

 

FRSO LO-31 

 

FX29 LO-24 

 

FX30 £0-3º 

 

FX04 1E0-44 

 

FX85 £0-26 

 

FX86 £0-27 

 

FX87 £.0-24 

 

FXBB £024 

 

FXBO EU-82 

 

FY50 £0-18 

 

FY51 £0•18 

 

FYs2 EO-18 

 

FY53 £0-18 

 

IP7º £8-41 

 

OC79 

 

OC20 

 

OC22 

 

OC23 

 

OC24 

 

OC25 

 

OCºe 

 

0  

 

OC 1 

 

or-42 

 

OC44 

 

OC45 

 

OC70 

 

OC71 

 

OC72 

 

OC74 

 

OC75 

 

OC76 

 

OC77 

 

ocal 

 

OC81D 

 

OC82 

 

OC82D 

 

OC63 

 

OC84 

 

OC139 

 

OC140 

 

OC/89 

 

OC170 

 

OC171 

 

Ó 
C

C2�01 

 

OC203 

 

O
cffl 

 

5 

 

P346A 

 

P397 

 

R20008B 

 

R20108 

 

ST140 

 

ST741 

 

TIC44 

 

TIC45 

 

TP29A 

 

TIP298 

 

TIP29C 

 

TIP30A 

 

TIP30B 

 

TIP30C 

 

TIP31A 

 

TIP318 

 

TIP31C 

 

TIP32A 

 

TIP328 

 

TIP32C 

 

TIP41A 

 

TIP41B 

 

TIP41C 

 

TIP42A 

 

TIP428 

 

TIP42C 

 

TIP2955 

 

TIP3055 

 

Type Prie* Type 

 

BIP20 £0-41 TÎ543 

 

BIP19120 £0�86 TIS90 

 

BSX25 Li 57 

 

BSX19 £0.19 UT48 

 

BSX20 £0'10 

 

BSY25 £017 ZTX107 

 

6SY26 £0 17 ZTX108 

 

BSY27 £0-17 ZT7t109 

 

BSY28 £0�17 ZTX300 

 

BSY29 £0 17 7TX301 

 

BSY38 £021 ZTX302 

 

BSY39 £021 ZTX303 

 

BSY40 £0'31 ZTX304 

 

BSY41 £0$1 ZTX330 

 

B5Y51 E0 27 ZTX500 

 

BSY95 £0 14 ZTX501 

 

BSY95A £0�14 ZTX502 

 

BRY39 £0'40 ZTX503 

 

6U7o5 E7-51 ZTX504 

 

BU105102 £2 11 ZTX531 

 

BU204 ;£1'51 ZTX550 

 

BU205 £1'51 2G301 

 

BU208 £2'05 2G302 

 

BU208J02 £2-43 2G3o3 

 

2G304 

 

E1222 LO-41 2G306 

 

2G30B 

 

MAT100 £0.21 2G309 

 

MAT101 £0.Z2 
2G339A 

 

MAT/20 £9.21 

 

MAT121 £.022 
2G345 

 

MJd80 £1.03 
2G371 

 

MJ481 £1132G371 
MJ490 £1.83 

2G373 

 

MJ491 £1242G373 
MJE3d0 £0 49 

2G377 

 

MJE370 £0.59 
2G378 

 

MJE371 £0-45 
2G381 

 

MJE520 £0•49 

 

MJE521 £0 70 2G �; 

 

MJE2955 £0•97 
2G414 

 

MJE3055 £0.85 
2G417 

 

MJE3440 £0.56 

 

MP8113 £0.58 
2N388A 

 

MPF102 £0-30 

 

MPF104 £0.38 
2Ñ424 

 

MPF105 £0.38 
2NS27 

 

MPSA05 £023 
2N596 

 

MPSA06 £023 
2N599 

 

MPSA55 £0-23 
2N698 

 

MPSA56 £023 
2N697 

 

ND120 E019 2N698 

 

2N699 

 

2N7p6 

 

£0 92 
 

 

£2-00 
2N706A 

 

£1•62 

 

£1.62 

 

£1-44 

 

il -et 

 

£1•6$ 

 

£0-86 

 

£1'03 

 

£0 97 

 

E0 97 

 

£0 22 

 

£0-24 

 

£0-26 

 

2N708 

 

2N711 

 

2N717 

 

214718 

 

2N718A 

 

2N726 

 

2N727 

 

2N743 

 

2N744 

 

214914 

 

2NO18 

 

£0-22 2Nº3ó 

 

£0.25 2N7131 

 

££0162Nº46 

 

2Nº46 

 

£0-26 2N1132 

 

£0-28 2N7302 

 

£0-32 2N1303 

 

£038 2N73ó4 

 

£0-54 2N1305 

 

£024 2N7S06 

 

£026 21111307 

 

£O;�08 
2N73 

 

£028 
2N1309 

 

£41 
2N1599 

 

0 • 
 

 

£0186 
2141613 

 

EO•M 
2N1711 

 

2141889 

 

E6•30 21111890 

 

£0'30 2N1893 

 

� :� 
2N2147 

 

E1 •43 
21,12148 

 

2 

 

£1 •30 
N2160 

 

2142192 

 

� 

 

-H 
2N2193 

 

£124 
2N2194 

 

2N2217 

 

2N2218 

 

£4.75 2N2218A 

 

E9•49 2N2219 

 

2N2219A 

 

£2'70 2N2220 

 

£2-81 21,12221 

 

2N2221 A 

 

£016 21,12222 

 

£0-23 2N2222A 

 

2N2368 

 

£0-33 21\12369 

 

£0 39 21SÍ2369A 

 

£9.43 2N2411 

 

£0-45 2N2412 

 

£0'48 2N2646 

 

£0'43 2N2711 

 

2-45 2N2712 

 

'48 2N2714 

 

£0-43 2N2º04 

 

£046 2N2904A 

 

£0.48 2N2º05 

 

9043 2N2905A 

 

£0 45 2N2906 

 

£6.48 2N2906A 

 

£0 S0 2N2907A 

 

£0.52 2N2923 

 

£0-49 2N2924 

 

£050 2N2925 

 

£0 52 2N292% 

 

£0.65 2N2926Y 

 

£0.54 2N29260 

 

Price Type Price 

 

£024 2N2926R £0•09 

 

£0•20 2N29266 £0 09 

 

2N3010 £0 70 

 

£022 2N3011 La *16 
2N3053 £0 17 

 

£0.11 2N3054 £0-43 

 

£0-11 2N3055 £0d3 

 

£0•11 2N3391 £023 

 

£0 14 2N3391A £025 

 

£0•14 2N3392 £023 

 

£040 2N3393 E0-23 

 

£0-18:2N3394 £0 23 

 

£023 2N3395 £0 25 

 

£0 17 2N3402 £0 24 

 

£044 2N3403 £0 24 

 

£0 14 2N3404 £0 33 

 

£0 18 2N3405 £0-47 

 

£0-14 2N3414 £0 18 

 

£0 28 2N3415 £0 18 

 

£028 2N3416 £0 33 

 

£0.18 2N3417 £0 33 

 

£024 2N3614 £1 08 

 

£0•24 2N3615 £1'13 

 

£024 2N3616 E1 13 

 

£0-32 2N3646 £0'10 

 

£0-43 2N3702 £0-09 

 

£0•39 2N3703 £0 09 

 

£0-39 2N3704 £0 os 

 

EO-22 2N3705 £0 08 

 

£0-19 2N3708 £0 09 

 

EC-22 2N3707 £0 09 

 

£0-19 2N3708 £0-00 

 

£0.19 2N3708A £0 08 

 

£0-13 2N3709 £0 08 

 

£8-19 2N3710 £0 08 

 

£0-19 2N3711 £0 08 

 

£0 35 2N3772 £1-73 

 

£0 19 2N3773 £2•38 

 

£0 19 2N3819 £0-19 

 

Le. 9 2N3820 £0.38 

 

£0 35 2N3821 £0-i5 

 

£0-35 2N3823 £0'65 

 

£0'28 2N3903 £011 

 

£069 2N3904 £0'11 

 

£0 80 2N3905 £041 

 

£022 2N3906 £0-11 

 

£043 2N40S8 £0.14 

 

La 54 2N4059 £0.16 

 

£0-43 2N4060 £0-10 

 

£0•50 2N4061 EC-14 

 

£0-14 2N4062 £0-14 

 

£0'13 2N4284 £0-20 

 

£0-13 2N4285 Le 20 

 

£0-35 2N4286 £0-20 

 

£0-11 2N4287 £0-20 

 

£0-13'2N4288 £0•20 

 

£0.52 2N4289 Eu 20 

 

£015 2N4290 £020 

 

£0-32 2N4291 £0 20 

 

£0-32 2N4292 £020 

 

£0-27 2N4293 Eu 20 

 

EC-54 2N4921 £0 62 

 

£0-31 2N4923 £0 73 

 

£0-31 2N5135 £0•11 

 

£0-22 2N5136 £0 11 

 

£0•22 2N5/38 £0i1 

 

Ee-14 2N5172 

 

£0-32 2N5194 £0
*

 60 

 

£0•22 2N5245 £0 45 

 

Ee'19 2N5294 £0 37 

 

£0.19 2N5296 £0 39 

 

£0'43 2N5457 E0-35 

 

£0'19 2N54s8 £0 35 

 

£9'16 2N5459 £0-38 

 

£0•19 2N5551 EO•41 

 

£0-19 2N0027 £0'37 

 

£6•19 2N6121 £0.76 

 

£0-27 2N6122 La 76 

 

E9-27 

 

£0'32 2S301 £0 54 

 

£0-32 2S3D2 £0.44 

 

£0-38 2S302A LO-46 

 

£0.22 253o3 £0 60 

 

4022 25304 £0 77 

 

£0•49 25305 £0.86 

 

£0'49 25306 £0-88 

 

£0.32 2S307 £016 

 

£0-81 2S321 £0-62 

 

EO•76 2S322 £0 46 

 

91-08 2S322A £0-46 

 

£0•41 25323 £0 62 

 

£0-41 25324 £0-77 

 

£0-41 25325 £0-77 

 

£0•ºd 2S326 £0-77 

 

£0•24 2S327 £0•77 

 

£0-22 

 

£0.22 40311 £0-41 

 

£0.26 40313 £1-63 

 

£022 40316 £1 03 

 

£0-22 40317 £0 43 

 

£024 40326 £0 43 

 

£022 40327 £0 49 

 

£022 40346 £0'49 

 

£019 40347 £0 70 

 

£0.15 40348 £0 66 

 

£015 40360 £0 39 

 

£8-27 40361 E0 39 

 

£8.27 d03B2 £0•41 

 

£6.51 40406 £0-49 

 

£0.24 40407 £0 38 

 

£024 40408 £0 s6 

 

£0-24 40409 £0.81 

 

£0•19 40410 £0.81 

 

£0.23 40411 £2-76 

 

£4-1e 40430 £t.03 

 

E022 40470 £1'73 

 

£0•17 40494 £0•78 

 

£0-21 40495 £0 86 

 

£0•22 4D512 £1•46 

 

£024 40594 £0 97 

 

£9-17 40636 £119 

 

£0-17 

 

£0•17 

 

£0-19 

 

£e-09 

 

£0-09
,
 

 

74 SERIES TTL ICs 

 

TYPe Pries, Type Prieº Type Priea Type Prie* Type Pricº 

 

7400 £0.10 7421 £026 7473 £027 74110 £039 74166 £064 

 

7401 £0.12 7428 £0.28 7474 £0'27 74111 £063 74174 £0-70 

 

7402 £0'12 7430 £0-12 7475 £031 74118 £486 74175 £0'67 

 

7403 £012 7432 £.024 7476 £027 74119 £127 74176 £0-63 

 

7404 £0.12 7433 £0.32 7480 £048 74121 Eó-26 74177 £063 

 

7405 £0.12 7437 £0'23 7481 £0'92 74122 £0 42 74180 £1-62 

 

7406 £0.24 7438 £023 7482 £073 74123 £8.43 74181 £063 

 

7407 £0-24 7440 £0.13 7483 £083 74136 £0-56 74182 £074 

 

7408 £0.14 7441 £0-54 7484 £095 74141 £0'59 74184 £0'76 

 

7409 £014 7442 £0.43 7485 Eó73 74145 £059 74190 £0-73 

 

7410 £0-12 7443 £076 7486 £024 74150 £0.73 74191 £067 

 

7411 EO-18 7444 £0-76 7489 £184 74151 £0.52 74192 £0.65 

 

7412 £0-16 7445 £070 7490 £034 74153 £0-52 74193 £0.63 

 

7413 £026 7446 £0 65 7491 £0'69 74154 £0-88 74194 £0fi7 

 

7414 £0-54 7447 £0.52 7492 £0.38 74155 £054 74195 £005 

 

7418 £025 7448 £060 7493 "0.32 74156 £0.54 '4196 E1 13 

 

7417 £025 7450 £0.12 7694 £0-81 74157 £0-54 74197 £113 

 

7420 £012 7451 £0.12 7495 £054 74150 £0.63 74198 E2 90 

 

7421 £0.22 7453 £0.12 7496 £0.54 74161 £067 74199 £200 

 

7422 £017 7454 £012 74100 £082 74162 £0.67 

 

7423 £0.23 7480 4Oí2 74104 £0 42 14163 £0-67 

 

7425 £0.20 7470 £0.27 74105 E0 41 74164 £0.73 

 

7426 £0.25 7472 £0.22 74107 £0 t.8 74185 £0-73 

 

CMOS ICs 

 

Type Prie* Type Prie* Type Price Type Prica Tiyyppss Prica 

 

CD4000 E015 C04015 EO.82 CD4026 £1-30 CD 043 £6-9i CD4070 £018 

 

CD4001 £0 16 C04016 £e-45 CD4027 £0.54 CD4044 £9.89 CD4071 £0-18 

 

CD4002 IE0-17 C0 4017 £0-81 C0 4028 £0 73 CD4045 £1•51 CD4072 E018 

 

CD4006 £0-99 CD4018 £0•92 CD4029 £0-92 CD4046 £1-46 CD4081 £0-18 

 

CD4007 E8 18 CD4019 £0-45 CD4030 £0'52 CD4047 £0•94 CD4082 £0.19 

 

CD4008 £0 99 CD4020 EC-07 CD4031 £2-16 CD4049 £0•45 CD4510 £1-07 

 

C04009 £0-49 C04021 £0-87 CD4035 £1•08 C04050£0.45 CD4511 £1-03 

 

CD4010 £0 52 C04022 £8-t7 CD4037 £1-03 CD4054 £1 19 CD4516 £t-06 

 

C04011 £0•16 C04023 £0'16 CD4040 £0.95 CD4055 £1-08 CD4518 E7-ed 

 

CD4012 £0 17 CD4024 £0-70 CD4041 £0-82 CD4056 £1-48 

 

C04013 £0•45 CD4025 £0 16 CD4042 £0 76 C04069£018 

 

LINEAR ICs 

 

Type Price Type Price , Type Price Type Prie* Type Price 

 

CA3011 £0.90 �. LM301 EO-33 � MC7312 £2-14 UA710C£0.45 SN76660 0-64 

 

CA3014 I1 52 LM304 £1-73 MC1350 £1.35 72710 £0 34 SL414A £2'19 

 

CA3018 £0 73 ¡ LM308 Et-12 MC1352 £1.57 UA711C£0-36 TAA550B 

 

CA3D20 £1«91 LM309 £1-62 MC1469 £3-19 72711 £0.36 £0 38 

 

CA3028 £0 90 LM320-5V MC7496 £1-01 UA723C£0-49 TAA621A 

 

CA3035£1 57 £1-Q NE53fi £2•99 72723 £0-49 £2-25 

 

CA3036 £1 12 LM320-12V NE550 £1-03 UA741CF0-27 TAA621B 

 

CA3042£1-69 £1-62 NE555 £0.26 72741 EO•27 £2 81 

 

CABUS £2'08 LM320-15V NE556 £0-05 741P £0-22 TAA661£1-B! 

 

CA3046£0 79 £1•62 NE565 Et-35 UA747C£0-67 TA0100£1 48 

 

CA3052 £1-$0 LM320-24V NE566 £1-89 72747 £0-47 TBA540£2-38 

 

CA3054 î124 £1•62 NE567 £1•91 UA748 £0-39 TBA810S 

 

CA3075 £7.69 LM380 £0-90 UA702C 72748 £0-39 EO-84 

 

CA3081 £1-69 LM381 E7-63 E0-52 748P E0-39 TBA810£1'10 

 

CA3089 £225 LM3900 £0-85 72702 0-52 SN76013N TBAS20 £0-79 

 

CA3090 £4-05 MC1303L UA703 0-28 £1-97 TBA9200 

 

CA3123 £2•14 £0-110 UA700 0-28 31,1176023 1-97 £2.81 

 

CA3130 £1-00 MC1304 £2.14 72709 £0.52 SN76110 1-69 TCA270S 

 

CA3140 EO-76 MC1310 £1.07 709P £0-28 SN76115 2-14 £2-25 

 

DIODES 

 

Type Priea Type Price Type Price Type Prie* Type Price 

 

AA 110 £0.00 BAX13 £0.08 BY164 £0-55 0A10 £0.37 SO70 £0-06 

 

AA120 £0.09 BAX16 £0.09 BY176 £084 OA47 £8-00 SD19 £0 06 

 

AA129 £0-09 BY1oo £0-23 BY206 EO-32 OA70 £6•09 IN34 £0-08 

 

AAY30 £4-10 BY101 £0-23 BYZ10 £0-48. OA79 £0-11 IN34A £0 08 

 

AAZ13 £0-16 BY105 £0-23 BYZi1 £0•A OA81 £0.11 IN914 E0 04 

 

BA100 £0 11 BY114 £0-23 BYZ72 £0-48 OA85 £0-11 IN916 £0 06 

 

BA702 £034 BY124 £0'24 BYZ13 EO.43 OAOO Le- Il IN4148 £0-06 

 

BA148 £016 BY126 £0 16 BYZ76 £0-44 OA91 £011 1544 £0 05 

 

BA764 £013 BY727 £0 17 BYZ77 E0-38 OA95 E0-11 ISM £0 06 

 

BA155 £0 15 BY128 £0-17 BYZ18 E0-33 OA182 £0 14 

 

BA173 £0'18 BY130 £0.18 BYZ19 £0 38 OA200 £0-00 

 

66104 £0-16 BY133 £023 OA5 £0 84 OA202 £0.89 

 

TRiACS 

 

2 amp Tó5 Case No. Price fa amp 

 

Voit£ Volts 

 

100 TR12a/100 £0 33 100 TRIIW100 £0 83 

 

200 TR12a1200 £0 55 aó0 TR10081200 £0.99 

 

400 TR12a/400 £0.77 400 TR100a/400 £121 

 

6 amp 10 amp 

 

Volts Volts 

 

100 TR16a1100 £0'55 400 TR100ai400p £1.21 

 

200 TR16al200 £0 66 Dise£ 

 

400 TR16a/400 Eó-83 BR100 £0-22 032 £022 

 

ORDERING. Do not forget to state order number and 

 

your name and address. 

 

V.A.T. All prices include V.A.T. at the appropriate 

 

P & P 35p unless otherwise shown. 

 

DEPT. EE8, P.O. BOX 6, WARE, HERTS. 

 

SHOP 18 BALDOCK ST., WARE, HERTS. 

 

AT OPEN 9 to 5.30 MON-SAT. 
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Everyday News 

 

SA TELL I TES 

 

AND 

 

SUPERTITLES 

 

At a recent open day at the Independent 

 

Broadcasting Authority (IBA) Engineering 

 

'Centre at Crawley Court, some of the many 

 

areas. of activity were demonstrated. Of par-
ticular interest are the use of space Satellites 

 

for broadcasting and the work being carried 

 

out to help the deaf and hard of hearing to 

 

receive subtitles on normal television pro-
grammes. 

 

Satellites 

 

Studies are at present 

 

underway using a transport-
able trailer - mounted 2.5 

 

metre dish antenna trans-
mitting at 14GHz to a geo-
stationary Orbital Test Satel-
lite (OTS) situated 22,300 

 

miles above the Earth. Trans-
missions from the satellite 

 

are received on a 3.5 metre 

 

parabolic dish antenna part 

 

of a compact satellite receiv-
ing terminal located at 

 

Crawley Court. 

 

This set-up provides tem-
porary links from remote 

 

places (reached by truck 

 

and trailer) allowing "live" 

 

news and other programmes 

 

to be received. This could 

 

eventually lead to direct-
broadcasting satellites pro-
viding programmes direct to 

 

the home. 

 

The IBA's prime concern 

 

is to secure suitably fre-
quency allocations for mobile 

 

satellite operations and pro-
vided suitable terminals can 

 

be made available, it would 

 

be possible to set up a 

 

temporary outside broadcast 

 

link via a satellite very 

 

quickly, with a minimum of 

 

forward planning. 

 

Theoretically, with a 

 

smaller dish, a roving re-
porter in a news car could 

 

make use of the satellite. 

 

Supertitles 

 

optional subtitles on tele-
vision programmes, or 

 

"Supertitles" as the IBA 

 

have named them, for per-
sons with impaired hearing 

 

are being researched and 

 

developed by the IBA and 

 

the ITCA in conjunction with 

 

a team led by Dr. Alan 

 

Newell at Southampton Uni-
versity. 

 

The idea is to make use 

 

of the Oracle teletext system 

 

which incidentally has not 

 

been as enthusiastically re-
ceived by the general public 

 

as all concerned had ex-
pected. The reception of 

 

Supertitles requires the use 

 

of a t.v. capable of teletext 

 

reception. 

 

The main concern has 

 

been the time and cost in-
volved in the preparation of 

 

the subtitles requiring man-
hours in the order of 20 to 

 

30 times the programme 

 

running time for perfect 

 

subtitling. This makes sub-
titling of `live" programmes 

 

impossible. 

 

In an effort to overcome 

 

this, a system is being ex-
plored that uses a Palantype 

 

shorthand machine linked to 

 

an electronic processor. In 

 

basic form the subtitles re-
quire some experience and 

 

training on the part of the 

 

viewer, phonetic spellings 

 

being one problem. 

 

Subtitled test programmes 

 

are being shown to deaf and 

 

hard of hearing viewers for 

 

their reactions and com-
ments. Later a number of 

 

experimental transmissions 

 

will be made through the 

 

Oracle service. 

 

The UK-developed micro-
processor chip used in the 

 

Chromatronics 24-tune door 

 

chime is now available as a 

 

component for home con-
structors. 

 

Officials of the EEC are 

 

keeping a watch on Japanese 

 

TV and other electronic 

 

goods companies seeking to 

 

set up manufacturing units in 

 

Spain. 

 

They see the current 

 

Japanese interest in Spain as 

 

a back-door entry into the 

 

EEC by the Japanese in 

 

advance of Spain becoming 

 

an EEC member by the mid-
1980s. 

 

Electronic White Sticks 

 

An experimental guidance system for the blind is in 

 

use in a Swedish shopping centre. It uses an under-

ground cable and a portable receiver. 

 

An unsighted person can follow a prescribed route 

 

by listening to a signal which changes tone if deviation 

 

takes place. A further development suggested for the 

 

blind is a stick fitted with laser-beam equipment which 

 

will allow detection of obstacles up to six feet away. 

 

Again the user is warned by an audible signal. 

 

i 
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... from the World of Electronics 

 

ANALYSIS 

 

HOPPING MAD! 

 

Superficially, radio communications and radio broad-
casting appear to be the same thing. Yet there is a major 

 

difference. Communication is person-to-person or organi-
sation to organisation and is essentially private in charac-
ter. In contrast, broadcasting, as the name implies, is 

 

something for everybody to hear. 

 

Technically, however, they are the same thing. Once a 

 

radio transmitter goes on the air everyone within range who 

 

has appropriate receiving equipment can listen equally well 

 

to the transmission whether it be a radio communications 

 

link (private) or a broadcast (public). The general rule is 

 

that if one inadvertently hears a transmission not intended 

 

for public reception then it should be ignored, and if not 

 

ignored then the message content should certainly not be 

 

passed on to a third party or in any way made public. 

 

As well as amateur listeners there are professional 

 

listeners, mainly government and defence services. They 

 

constantly monitor diplomatic radio links of friendly as well 

 

as potentially enemy powers and also listen in to military 

 

networks. They want to know what's going on and it goes 

 

underthe name of communications intelligence (COMINT), 

 

a branch of electronics warfare and an esoteric form of 

 

spying. 

 

The traditional way of keeping such communications 

 

private is by enciphering the messages so that they are 

 

meaningless unless the recipient has the key to the cipher. 

 

The trouble is that modern code-breaking by electronic 

 

computer is now so powerful that nobody can really be sure 

 

that even the most complex cipher cannot be broker. by the 

 

key being discovered in a matter of hours. 

 

One solution is to make unauthorised reception more 

 

difficultfor casual or, more important, intentional listeners. 

 

And one way of doing this is by frequency hopping. 

 

Imagine you are sitting down in front of your radio and the 

 

signal you are trying to listen to is hopping from one spot 

 

on the dial to another and then to a third and so on. It would 

 

be hard to keep up. 

 

Imagine the frequency hops are at the rate of hundreds 

 

of hops persecond, each new frequency at which the signal 

 

settles appearing to be completely random with no detec-
table sequence. This is now being achieved. 

 

In fact radio system designers are now hopping mad! 

 

The frequency synthesizer, broad-band r.f. circuits which 

 

need no tuning, microprocessor control and large scale 

 

integration are the new tools which make frequency hop-
ping possible in even military manpack sets. 

 

The pattern of the hopping sequence is determined in a 

 

similar way to modern electronically generated ciphers so 

 

that if you haven't got the key there is no way of telling 

 

where the next hop will be. The technical problem of 

 

making the receiver tuning hop in exact synchronism with 

 

the transmitter has been overcome, at least in the labora-
tory, and the first UK-designed frequency hopping tactical 

 

field radio will be demonstrated later this year. 

 

Apartfrom communications security, frequency hopping 

 

in the battlefield has another advantage. If several radio 

 

nets are all operating and all hopping about at the same 

 

time it would be immensely more difficult for an enemy 

 

direction finding station to detect their individual locations. 

 

Needless to say, while one bunch of radio boffins are 

 

slaving away perfecting frequency hopping radio, another 

 

bunch are spending sleepless nights solving the problem 

 

of perfecting the broadband receivers and hopping ana-
lysers which may be able to follow the hops and so allow 

 

COMINT to continue unchecked. 

 

Brian G. Peck 

 

The National Television 

 

Rental Association is one of 

 

the bodies leading the cam-
paign to popularise the 

 

Prestel TV-based information 

 

service among the UK's 20 

 

million TV viewers. 

 

The rental companies, 

 

members of NTRA, expect 

 

rental charges of PresteI-
equipped receivers to be 

 

about £24 a month. 

 

FLY-BY-TOUCH 

 

The Royal Aircraft Estab-
lishment is evaluating the 

 

D i g i l u x "touch mask" 

 

developed by Marconi Radar 

 

for use in the cockpits of 

 

combat aircraft. The "touch 

 

mask" enables a large 

 

number of controls and func-
tions to be centralised on a 

 

single panel on which the 

 

pilot can exercise command 

 

by merely placing a finger 

 

at the appropriate point 

 

instead of operating conven-
tional switches and knobs. 

 

The "touch mask" is 

 

already in use in air traffic 

 

control functions and this is 

 

the first time it has been 

 

tried in aircraft cockpits with 

 

the intention of easing the 

 

pilot's work load. 

 

Underground Computer 

 

Military mainframe com-
puters are generally well 

 

fortified, even underground, 

 

to protect them from nuclear 

 

attack. Now the first civilian 

 

computer has been built in 

 

an underground bunker. 

 

Not from military threat by 

 

a foreign power but against 

 

internal terrorists and 

 

vandalism. It has happened in 

 

Italy which has experienced 

 

over two dozen attacks on 

 

computer installations in the 

 

last three years. 

 

SOLAR WITCHCRAFT  

 

Mass production of solar 

 

cells on a continuous strip is 

 

now a fact in the United 

 

States. Dr Paul Maycock of 

 

the US Department of Energy 

 

states that four years ago 

 

this technology looked like 

 

witchcraft and today it is a 

 

viable solar alternative. 

 

He believes that such tech-
niques will so lower costs of 

 

direct conversion of sunlight 

 

to energy that solar energy 

 

will become economically 

 

viable in the USA by the mid-
1980s rather than earlier 

 

forecasts of the year 2000. 

 

The new Eurovision Con-
trol Centre in Brussels is now 

 

in operation. Crow of Read-
ing supplied the monitoring 

 

and control system which 

 

provides push-button route-

ing for 30 audio and video 

 

channels. 

 

The equipment was built 

 

in the UK and shipped to 

 

Brussels in a single 12-ton 

 

consignment. 

 

Speed of light 

 

The IBM Company is work-
ing on solid state devices 

 

with switching speeds more 

 

than 10 times faster than the 

 

fastest transistor logic cir-
cuits. The technique is called 

 

current injection logic and 

 

to obtain a switching speed 

 

as little as 7 picoseconds the 

 

circuits need to operate at 

 

extremely low temperatures. 

 

Total switching time is 13 

 

picoseconds because it takes 

 

6 picoseconds for the signal 

 

to move from one circuit to 

 

the next. And if you wonder 

 

what a picosecond is—it is a 

 

trillionth of a second. 

 

SHOWING THE WAY AHEAD 

 

For the first time ever, the British telecommunication 

 

industry is joining forces to present a co-ordinated display of 

 

its systems, equipment and capability to the world. 

 

Five leading firms are joining with the Post Office to show 

 

their products and services at Telecom '79—the world tele-
communications exhibition and conference to be held in 

 

Geneva from September 20 to 26. The companies are: GEC 

 

Telecommunications, Plessey Telecommunications, Standard 

 

Telephones and Cables, Marconi Communication Systems and 

 

Pye TMC. 

 

The six co-ordinated exhibits will form, with a working 

 

model of System X, Britain's all-electronic telephone exchange 

 

system for the 80s and beyond. This will include the full 

 

range of services, systems and marketing skills available to 

 

meet the needs of overseas telecommunications administra-
tions. 
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RADIO WORLD 

 

The whispering gallery 

 

ALMOST all standard textbooks tell 

 

us that short-wave (M.) signals 

 

travel round the world in a series of 

 

"hops" each having a maximum range 

 

of about 5000km. The signals, so we 

 

are told, travel up to the F layer of the 

 

ionosphere, then down again to the 

 

surface of the earth, up again to the F 

 

layer and so on. Well yes; there is 

 

plenty of evidence that this is what 

 

happens with powerful signals at 

 

frequencies significantly below the 

 

maximum usable frequency (i.e. at 

 

what is often called the optimum 

 

"working frequency"). 

 

But over the past 20 years or so 

 

there has been convincing evidence 

 

that this is not the path that allows 

 

radio amateurs and short-wave list-
eners to work or listen to low-power 

 

stations at very long distances. For 

 

example signals arriving from Austra-
lia and New Zealand around dawn and 

 

dusk are often at strengths that do not 

 

stand up to conventional "path-loss" 

 

calculations that assume a 6dB loss at 

 

each intermediate ground reflection 

 

point. 

 

Chordal Hop 

 

It has in fact become increasingly 

 

clear that these stronger-than-ex-
pected signals are virtually always 

 

propagated by what is called "chordal 

 

hop" or sometimes the "whispering 

 

gallery" mode (from the effect that can 

 

be observed with speech in the gallery 

 

of St Pauls Cathedral, London), and 

 

which are close to or even a little above 

 

the "maximum usable frequency" for 

 

the route. The signals are trapped 

 

between different layers of the iono-
sphere or skim along the under surface 

 

of a layer, often being launched into or 

 

out of this mode by ionospheric "tilts". 

 

In fact such signals may not return to 

 

Earth anywhere between the trans-
mitter and the receiver. 

 

Itwasa German radio amateur, Hans 

 

Albrecht, working in Australia, who 

 

first showed that the amateur radio 

 

signals he could receive from Europe 

 

just did nottie up with the conventional 

 

ideas about M. propagation and linked 

 

this with the investigations in the USA 

 

with "round-the-world echoes". It 

 

was one of the important new discov-
eries in an era when it had been 

 

thought that most of the mysteries of 

 

radio propagation had been solved. 

 

But most textbooks have still not 

 

caught up with the new concept. 

 

By Pat Hawker, G3VA 

 

Helping travellers 

 

The BBC is due shortly to begin 

 

field trials of CARFAX, the time-
multiplexed area-broadcasting system 

 

intended'to provide local traffic inform-
ation over an interlocking network of 

 

transmitters sharing a single channel 

 

at the low-frequency end of the 

 

medium-wave band. 

 

While technically the system now 

 

seems promising (although the orig-
inal proposals ran into the problem of 

 

poor definition of areas and had to be 

 

modified) I still find it difficult to 

 

believe that motorists really need or 

 

want a 24-hour information system. 

 

However in the USA, with its vastly 

 

greater geographical area, the Federal 

 

Highway Administration has com-
missioned a research organisation to 

 

conduct a systems analysis and pro-
vide guidelines for a chain of "High-
way Advisory Radio Stations" design-
ed to provide a "travellers information 

 

service". These will be low-power, 

 

short-range stations operating on 530 

 

or 1610kHz (i.e. both ends of the 

 

present a.m. broadcast band). Stations 

 

may also be set up by city authorities. 

 

In some cases, apartfrom announce-
ments about traffic conditions, de-
tours, emergencies and weather news, 

 

the broadcasts will draw attention to 

 

historic sites and local recreational 

 

areas. Road signs will tell the motorist 

 

when he is coming into range of one 

 

of these stations, and no special form 

 

of decoder or automatic switching 

 

will be needed. 

 

Crackles and buzzes 

 

Certainly in the London area, and I 

 

suspect elsewhere, the levels of man-
made electrical interference (r.f.i.) 

 

continue to rise over most of the I.f. 

 

m.f, h.f, and v.h.f. bands. Thermostats 

 

and small motors and hundreds of 

 

other sources continue to clobber or 

 

mask weak signals, while the Russian 

 

"Woodpecker" radar, broadcast jam-
mers and military pseudo-noise spread 

 

spectrum systems all go to show that 

 

Governments are among the worst 

 

offenders. We really do need a society 

 

for the preservation of the ionosphere 

 

and the elimination of pollution! 

 

Among the latest noises are those 

 

coming from "home computers" (and 

 

even pocket calculators) and in the 

 

United States the Federal Communi-
cations Commission have begun a 

 

special enquiry into this new source of 

 

r.f.i. Part of the troubles are faulty 

 

modulators used to connect into the 

 

TV sets (a problem also with video-
games) but there is also interference 

 

from the pulses surging around in the 

 

logic circuitry. This problem of digital 

 

techniques seems to be often over-
looked by those. who believe that con-
ventional analogue techniques are 

 

now becoming obsolete. 

 

With the Post Office looking ahead 

 

to an all-digital telephone network 

 

(System X etc) one wonders how much 

 

thought has been given to the question 

 

of radiation from telephone circuits 

 

(at least until we all use optical fibres 

 

to carry the signals in the form of 

 

light). Is this why the P.O. keep pro-
moting that confounded bird "Buzby"? 

 

And there is trouble coming in the 

 

kitchens. Sir Bernard Lovell has 

 

recently drawn attention to the way 

 

microwave ovens can play havoc with 

 

weak radio astronomy signals. He 

 

claims that poorly constructed ovens 

 

can interfere with his radiotelescopes 

 

at distances of several miles. 

 

It has also been suggested that 

 

microwave ovens may present a prob-
lem when it comes to direct-broadcast 

 

satellites working on 12GHz—a sort of 

 

TV/dinner confrontation? 

 

Cow and pig power 

 

The search for alternative, small-is-
beautiful technology that would free us 

 

from dependence on electricity supply 

 

mains is being taken seriously by 

 

some radio amateurs. Quite a lot has 

 

been written about harnessing wind, 

 

water, sunshine and even muscle 

 

power (an energetic man with a pedal 

 

generator can deliver about 100 watts 

 

of electric power for a short time). 

 

At least two radio amateurs, Tim 

 

Hutchinson, 5Z4DV in Kenya and Lars-
Erik Johansson, SM4AOL in Sweden, 

 

have found a practical way of obtaining 

 

power not only for their amateur radio 

 

equipment but also for their domestic 

 

and farm appliances. Both use "out-
put" from farm animals to obtain a 

 

regular supply of methane gas which 

 

can then be used to generate elec-
tricity. 

 

Tim Hutchinson began using a cow 

 

and pig powered transmitter as long 

 

ago as 1955, using a modified 2HP 

 

paraffin engineto charge a32-volt bank 

 

of large Nife cells. This engine has 

 

clocked up over 60,000 hours running 

 

on "biogas" (methane/carbon-dioxide 

 

mixture) produced from cow and pig 

 

manure, coffee skins, grass etc, 

 

roughly the equivalent of 10 gallons of 

 

fuel a day, and providing him also 

 

with a rich organic fertiliser for his 

 

coffee crop. 

 

The Swedish amateur has an even 

 

more impressive installation, using a 

 

22,000 gallon methane-digester which 

 

produces 70 cubic metres of methane 

 

gas from the "throughput" of 50 

 

Friesian cows and 40 heifers and again 

 

ending up as non-smell fertiliser. 
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STEVENSON 

 

Electronic Components 

 

REGULATORS 

 

781_05 30p 7805 60p 

 

781_12 30p 7812 60p 

 

781_15 30p 7815 60p 

 

791_05 70p 

 

79L12 70p 

 

7905 80p 

 

HARDWARE 

 

MINIATURE TRANSFORMERS 

 

240 Volt Primary 

 

Secondary rated at 100mA. 

 

Available with secondaries of: 

 

6-0-6, 9-0-9 and 

 

12-0- 12. 92p. each. 

 

LOUDSPEAKERS 

 

56mm dia. 8 ohms   70p 

 

64mm dia. 8 ohms   75p 

 

64mm dia. 64 ohms  75p 

 

70mm dia. 8 ohms   loop 

 

70mm dia. 80 ohms  110p 

 

TERMINALS 

 

Rated at 10A. Accepts 4mm plug, black, 

 

blue, green, brown and red . . . 22p 

 

SWITCHES 

 

Subminiature toggle. Rated at 3A 250V. 

 

SPDT 70p SPDT Centre off 75p 

 

DPDT Sop DPDT Centre off 95p 

 

Standard toggle 

 

SPST 34p DPDT 48p 

 

Wavechange switches. 

 

1P12W, 2P6W, 3P4W or 4P3W all 43p ea. 

 

Miniature switches (non-locking) 

 

Push to make 15p Push to break 20p 

 

Slide switches (DPDT) 

 

Miniature 14p Standard 

 

CONTROL KNOBS 

 

Ideal for use on mixers etc. Push on type 

 

'Zt

 

 

with black base and marked position line. Cap 0  

 

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

 

15p 

 

7912 80p 

 

7915 80p 

 

LM723 35p 

 

WHY NOT VISIT OUR 

 

NEV SHOP 

 

We welcome callers at our 

 

new premises at the address 

 

below (5 mins. from High St.) 

 

We are open Mon - Sat, gam -

6pm. Special offers available. 

 

Express telephone order 

 

service. Orders received be-
fore Spm. are shipped first 

 

class on that day. Contact 

 

our Sales Office now! 

 

Tel: 01-464 2951/5770. 

 

ó 

 

eECKE` F0y1NE 

 

MARKET 

 

SHORTLANDS SOUARE 

 

STATION 

 

BROMLEYNORTH 

 

STATION 

 

0 

 

F+I 

 

O WIDMPREiip 

 

z1 

 

il BROMLEY 

 

to SOUTH 

 

M STATION 

 

Quantity alscounts on any mix TTL, CMOS, 

 

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

 

15%. Prices VAT inclusive. Please add 30p for 

 

carriage. All prices valid to April 1980. 

 

Official orders welcome. 

 

BARCLAYCARD Á l 

 

& ACCESS WELCOME. na,a 
v. 

..q .., 

 

Mail orders to: STEVENSON (Dept EE) 

 

TRANSISTORS 

 

AC127 

 

AC128 

 

AC176 

 

AD161 

 

AD162 

 

BC107 

 

BC108 

 

BC109 

 

BC147 

 

BC148 

 

BC149 

 

BC148 

 

BC177 

 

SCI 78 

 

8C179 

 

BC182 

 

BC182L 

 

BC184 

 

BC184L 

 

BC212 

 

BC212L 

 

BC214 

 

BC214L 

 

BC477 

 

BC478 

 

BC479 

 

BC548 

 

BCY70 

 

ZTX109 14p 

 

ZTX300 16p 

 

2N697 12p 

 

3N1302 38p 

 

BCY71 14p 2N2905 22p 

 

8CY72 14p 2N2907 22p 

 

B0131 35p 2N3053 18P 

 

BD132 35p 2N3055 50p 

 

80135 38p 2N3442 135p 

 

8D139 35p 2N3702 8p 

 

8D140 35p 2N3704 8p 

 

BF244B 36p 2N3705 9p 

 

8FY50 15p 2N3706 9p 

 

BFY51 15p 2N3707 

 

BFY52 15p 2N3708 

 

9p MJ2955 98p 2N3819 22p 

 

14p MPSA06 20p 2N3904 8p 

 

14p MPSA56 20p 2N3905 8p 

 

14p TIP29C 60p 2N3906 Sp 

 

10p TIP30C 70p 2N4058 12p 

 

10p TIP31C 65p 2N5457 32p 

 

10p TIP32C SOP 2N5458 30p 

 

lOp ZTX107 14p 2N5459 32p 

 

tOp ZTX1D8 14p 2N5777 50p 

 

10p 

 

10p 

 

1Dp 

 

19p 

 

19p 

 

19p 

 

i4
Op

p 1N4148.E1.40l100£11i10D0 

 

17p 

 

16P 

 

18P 

 

38p 

 

38p 

 

8p 

 

8p 

 

so 

 

7p 

 

7p 

 

80 

 

9P 

 

8o 

 

DIODES 

 

íN914 3p 1N5401 13p 

 

1N4001 4p BZY88ser. So 

 

Full spec. product. 

 

VERo 

 

Size in. 

 

2.5 x 1 

 

25x3 . 75 

 

2.5x5 

 

3.75 x 5' 

 

3.75 x 17 

 

0.1in. 0.15in. 

 

14p 13p 

 

42p 40p 

 

52p 50p 

 

60P 60p 

 

195P 1Sop 

 

Veropins-

single sided 

 

per 100 

 

0.1 in 35p 

 

0.15in 40p 

 

BoxEs 

 

� 

 

Aluminium boxes with lid and screws 

 

AL1 

 

AL2 

 

AL3 

 

AL4 

 

, AL5 

 

AL6 

 

Length width height 

 

3 2 1 

 

4 3 1F 

 

4 3 2 

 

6 4 2 

 

6 4 3 

 

8 6 2 

 

48p 

 

58P 

 

65p 

 

70p 

 

85p 

 

116p 

 

LINEAR 

 

THIS IS ONLY 

 

A SELECTION! 

 

709 

 

741 

 

747 

 

748 

 

CA3046 

 

CA3080 

 

CA3130 

 

28P 

 

16P 

 

40p 

 

30p 

 

55p 

 

70p 

 

9pp 

 

CA3140 38P 

 

LM301AN 26p 

 

LM318N 850 

 

LM324 45p 

 

LM339 45p 

 

LN1380 75p 

 

LM382 120p 

 

LM1830 150p 

 

LM3900 50p 

 

LM3909 65P 

 

MC1496 600 

 

MC7458 32p 

 

NE555 21p 

 

NE556 50p 

 

NE565 85P 

 

NE567 170p 

 

SN76003 200p 

 

SN76013 140p 

 

SN76023 140p 

 

-SN76033 200p 

 

SN76477 220p 

 

TBA800 70p 

 

TDA1022 650p 

 

ZN414 750 

 

1o0v 

 

200V 

 

400V 

 

36p 

 

42p 

 

51P 

 

Plastic Cased 

 

Thyristors: 

 

Texas 

 

8A 12A 

 

45p 62P 

 

53p 68D 

 

66P 86P 

 

-M%ys 

 

Plastic cased Triacs. 

 

Texas. 

 

All rated at 40OV. 

 

4A 70p 42A 90p 20A 185p 

 

8A BOO 16A 95p 25A 215p 

 

CAPACITORS 

 

TANTALUM BEAD each 

 

0.1, 0.15, 0.22, 0.33, 047, 0.68, 

 

1 & 2.2uF @ 35V   8p 

 

4.7, 6.8. 10uF @ 25V   13p 

 

22 @ 16V. 47 @ 
6V_ 

100 @ 3V 16P 

 

MYLAR FILM 

 

0.001, 0.01, 0.022, 0.033, 0.047 . . . 3p 

 

0.068, 0.1  4p 

 

POLYESTER 

 

Mu lard C280 series 

 

0.01, 0.015, 0.022, 0.033, 0.047, 0.068, 0.1. 5P 

 

0.15, 022   7p 

 

0.33, 0  47   l Op 

 

0.68   14p 

 

1.Ou F   17p 

 

CERAMIC 

 

Plate type 50V. Available in E12 series from 

 

22pF ,o t000pF and E6 series from 1500pF to 

 

0.047uF _ _ - 2p 

 

RADIAL LEAD ELECTROLYTIC 

 

63V 0.47 1.0 2.2 4.7 10 _ 50 

 

22 33 47  7p 

 

100 13p 

 

220 

 

25V 10 22 33 47 

 

20p 

 

5P 

 

100 

 

220 

 

1000 

 

470 

 

8p 

 

top 

 

15p 

 

23P 

 

CONNECTORS 

 

JACK PLUGS AND SOCKETS 

 

screened unscreened socket 

 

2.Smm 9P 13p 7p 

 

3.5mm 9p 14p 8p 

 

Standard 16p 30P 15P 

 

Stereo 23p 36p 18p 

 

DIN PLUGS AND SOCKETS 

 

plug chassis line 

 

socket socket 

 

2pin 7p 7p 7p 

 

3pin 11p 9P 14P 

 

Spin 180' 11p 10p 14p 

 

Spin 240' 13p 10p 16P 

 

1mm PLUGS AND SOCKETS 

 

Suitable for low voltage circuits. Red & black. 

 

Plugs: 6p each Sockets: 7p each. 

 

4mm PLUGS AND SOCKETS 

 

Available in blue, black, green, brown, -ed, white 

 

and yellow. Plugs: 11p each Sockets: 12p each 

 

PHONO PLUGS AND SOCKETS 

 

Insulated plug in red or black 9p 

 

Screened plug - . . - 13p 

 

Singlesocket. 7p Doublesocket . lap 

 

CMOS 

 

4001 

 

4002 

 

4007 

 

4011 

 

4013 

 

4015 

 

4016 

 

4017 

 

12p 

 

12P 

 

12p 

 

12p 

 

28p 

 

50P 

 

30p 

 

48p 

 

4018 

 

4023 

 

4024 

 

4026 

 

4027 

 

4028 

 

4029 

 

4040 

 

4042 

 

4046 

 

4049 

 

55P 

 

12P 

 

40p 

 

Sop 

 

30p 

 

5
5

0p 

 

bop 

 

50P 

 

SOP 

 

25p 

 

4050 

 

4066 

 

4068 

 

4069 

 

4071 

 

4081 

 

4093 

 

4510 

 

4511 

 

4518 

 

4520 

 

25p 

 

35p 

 

18p 

 

12p 

 

12p 

 

13p 

 

45p 

 

65p 

 

65p 

 

65P 

 

60p 

 

FULL DETAILS IN CATALOGUE! 

 

Low profile 

 

by Texas 

 

8 pin 8p 16pin 11p 

 

14 pin 10p 24 pin 18p 40 pin 32p 

 

Soldercon pins: 100:50p_ 1000:370p 

 

OPTO 

 

LED's 0.125ín. 0-2in each 100+ 

 

Red TIL209 TIL220 

 

Green TIL211 TIL221 13p 12p 

 

Yellow TIL213 TIL223 13p 12p 

 

Clips 3p 3p 

 

DISPLAYS 

 

OL704 0.3 in CC 130p 120p 

 

DL707 0.3 in CA 130p 120p 

 

FNO500 0.5 in CC í00p 800 

 

RESISTORS 

 

28 pin 22p 

 

9P SP 

 

Carbon film resist-
ors, High stability, 

 

low nose 5%. 

 

E12 series- 4.7 ohms to 10M. Any mix: 

 

each 100+ 1000+ 

 

0.25w to 0.9p O.Sp 

 

0.5W 1.5p 1.2p 1p 

 

Special development packs consisting of 

 

10 of each value from 4.7 ohms to 1 Meg-
ohm 1650 res) 0.5W £7.50- 0.25W £5.70. 

 

METAL FILM RESISTORS 

 

Ve-v high stability, low noisz rated at :W 

 

1 %. Available from 51 ohms to 330k in 

 

E24 series- Any mix: 

 

each 100+ 1000+ 

 

0.25W 4p 3.5p 3-2p 

 

PLEASE WRITE 

 

FOR YOUR FREE 

 

COPY OF OUR 

 

NEW 80 PAGE 

 

CATALOGUE OF 

 

COMPONENTS. 

 

CONTAINS OVER 

 

OVER 2500 

 

STOCK ITEMS. 
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THE SIMPLE project described 

 

here operates from a 4.5V dry 

 

battery and so is completely safe. 

 

It is not necessary to locate and 

 

operate a switch in darkness, as 

 

the light is put on by light finger 

 

contact with a touch pad. The lamp 

 

remains on until extinguished by 

 

a switch fitted on the unit. 

 

CIRCUIT DESCRIPTION 

 

The circuit of the unit is shown 

 

in Fig. 1. The lamp receives cur-
rent through the silicon controlled 

 

rectifier CSR1. As CSR1 is- normally 

 

in a non-conducting state, the lamp 

 

is extinguished. Push switch S1 is 

 

normally closed. 

 

The touch pad has no circuit 

 

from TRI collector to base, so 

 

there is no base current for TR1. 

 

As a result, no collector current 

 

flows and the emitter cannot pro.-
vide gate current for CSR1. 

 

When a finger is placed on the 

 

touch pad, base current flows and 

 

the emitter of TRI moves positive 

 

since TRI is now turned on. As 

 

gate g of CSR1 is connected to the 

 

emitter, it is triggered into conduc-
tion. Current through CSR1 then 

 

lights the lamp. It now remains in 

 

the conducting state once 

 

triggered, even though gate cur-
rent is no longer available when 

 

the finger is withdrawn from the 

 

touch pad_ 

 

When the light is no longer 

 

required, S1 is pressed. This breaks 

 

the anode supply to CSRI, so that 

 

it reverts to its non-conducting 

 

state. 

 

A 3.5V 0.3A bulb is used, but a 

 

6.3V 0.15A bulb can be substi-
tuted if only a relatively weak 

 

light is needed, as for seeing the 

 

time. Capacitor, Cl was found 

 

TOUCH-ON 

 

PILOT LIGHT 

 

By F. G. Noyer 

 

necessary to avoid occasional 

 

triggering of a sensitive thyristor 

 

when S1 closes. The value is not 

 

critical. 

 

Most of the components are 

 

mounted on a piece of 0.15 inch 

 

matrix stripboard, 5 strips by 16 

 

holes. This is shown in Fig. 2. Only 

 

one break is required and can be 

 

made with a sharp drill or cutter. 

 

Pass the component wires 

 

through the holes shown, and 

 

solder them below. Snip off un-
wanted wires. External wires, of 

 

thin flex, are then soldered on as 

 

required. 

 

CASE 

 

It is clear that any insulated box 

 

large enough for the battery and 

 

board will be suitable. However, 

 

the case shown was made from 

 

plywood and looked quite present-
able. 

 

Two pieces 90 x 50mm and two 

 

pieces 100 x 50mm form the sides 

 

The top is 100 x 90mm. Fit these 

 

together with panel pins and wood-
working adhesive, and glasspaper 

 

the joints later. 

 

The bottom is about 3mm larger 

 

all round, and is fixed with four 

 

small screws. The whole box can 

 

then be painted or varnished. 

 

TOUCH PAD 

 

A piece of 0.15 inch stripboard, 

 

5 strips by 10 holes is used as the 

 

touch pad. Short wires are 

 

soldered to alternate strips and 

 

pass down through holes in the top 

 

as shown in Fig. 3. The stripboard 

 

is cemented to the box, foils up-
wards, and the leads are joined as 

 

shown, and taken to the circuit 

 

board. 

 

The circuit board is fixed with 

 

two screws, with nuts or other 

 

spacers underneath it. 

 

The "lens" is quite simply a 

 

white aerosol can top. Choose one 

 

which is fairly opaque so as to let 

 

the most amount of light through. 

 

Three small cheese head screws 

 

are placed equally around a circle 

 

corresponding to the internal 

 

diameter of the aerosol top. The 

 

top can then be simply pushed into 

 

place, whereby the screws should 

 

hold the top fairly well. It is not 

 

advisable to glue the top into 

 

place, as changing of the bulb 

 

would be difficult at a later date. 

 

Depending on its height the lamp 

 

holder can either be mounted on 

 

top of the case, or, as in the proto-
type on the underside, with just 

 

the bulb projecting through. 

 

IN USE 

 

A 4.5V 1289 type flat battery 

 

fits in the case. Make tinplate clips 

 

for its contacts, or solder positive 

 

and negative leads directly to it. 

 

Polarity must be correct. 

 

Light finger contact anywhere 

 

on the pad should bring the bulb 

 

on. Pressing S1 resets it to off_ The 

 

pad should be clean, and connec-
tions to it properly insulated, or 

 

the bulb may come on too easily. 

 

Sensitivity can be reduced by plac-
ing a 2.2 megahm resistor con-
nected between TRI base and the 

 

negative line, but this was found 

 

to be unnecessary with the proto-
type. T1 
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Fig. 1. Complete circuit diagram for the Touch-on Pilot Light. 
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Fig. 2. Stripboard layout. Only one break is required. Insure that 

 

the thyristor and transistor are Inserted correctly. If a metal case 

 

is used then it is necessary to isolate the mounting holes by 

 

means of breaks either side of the holes. 
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R1 3.9kil }W carbon ±10% 

 

0 Capacitor 

 

;5 C1 0.047,zF polyester 

 

r 

 

Semiconductors 

 

TR1 2N3706 silicon npn 

 

CSR1, CRS1/05 or similar 50V 

 

1 A thyristor 

 

Miscellaneous 

 

LP1 3.5V 0.3A (or 6.3V 

 

0.15A, see text) 

 

MES bulb 

 

S1 single pole push-to-
break switch 

 

B1 4.5V, type 1289 battery 

 

Stripboard 0.15 inch matrix, 

 

5 strips x 16 holes, and 5 

 

strips x 10 holes (one off 

 

each); MEStype batten holder 

 

for LP1; white aerosol can 

 

cap; material for case or ready 

 

made type as required; con-
necting wire. 

 

The completed circuit board for the Touch-on Pilot Light. 
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The completed Touch-on Pilot Light showing Fig. 3. The remainder of the wiring is completed as shown here. 

 

positioning of components and circuit board. The holder for the bulb is simply glued into place. 
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ORHSHOP 
 

MATTERS 

 

Metal' Working 

 

The art and science of "chassis 

 

bashing" disappeared with the advent 

 

of semiconductors. This is in many 

 

ways a great pity. "What," you may 

 

well ask "has this to do with modern 

 

electronics?". A great deal, I do 

 

assure you. Chassis bashing required 

 

a variety of skills, skills that can be 

 

usefully incorporated into "cabinet 

 

bashing" to coin a phrase. 

 

Equipment, ancient or modern, re-
quires cabinets, and commercially 

 

available cabinets are both expensive 

 

and rarely suit the project in hand; 

 

rather the project has to be tailored to 

 

suit the cabinet available, and thus 

 

there is considerable incentive to 

 

make your own cabinets. 

 

What do we require, where do we 

 

start? Let us consider tools first, then 

 

techniques. 

 

Marking Out 

 

Cabinets vary in size and in shape, 

 

they have a number of holes, probably 

 

of varying size. The project will deter-
mine the size of the cabinet, and will 

 

require the holes to be in specific 

 

positions, sometimes to a high degree 

 

of accuracy. 

 

We can, of course, use an ordinary 

 

rule for marking out our piece of 

 

virgin aluminium sheet, but a better 

 

method is to use a proper combination 

 

square. This enables a rule to be fixed 

 

at a precise position with respect to 

 

theframe, and thus repetitive accuracy, 

 

if required, is assured. It also enables 

 

marking-off at right angles to the edge 

 

of the aluminium to be effected auto-
matically, and most also provide for a, 

 

fixed 45 degree angle. 

 

An ordinary rule can slide about on 

 

the aluminium sheet; the combination 

 

square will not since the frame is in 

 

contact with the edge of the aluminium 

 

sheet. For more involved work, a fully 

 

adjustable combination square is 

 

available, but this is of course much 

 

more expensive. 

 

If the combination square does not 

 

incorporate a scriber—most do—then 

 

you will need to buy one. 

 

Cutting Tools 

 

However you buy your aluminium 

 

sheets, sooner or later you will need 

 

to cut them, into smaller sizes say. 

 

Basically you can use a hacksaw or a 

 

pair of tin snips. Which do you buy? 

 

By Harry T. Kitchen 

 

Ideally both, and both come in various 

 

shapes and sizes. So let us look at 

 

hacksaws first. 

 

The most common saw isthe 12 inch ; 

 

most of these will also accept 10 inch 

 

blades by adjusting the frame. Most 

 

will also allow the blade to be rotated 

 

through 90 degrees permitting long 

 

lengths of metal to be cut, but the 

 

width is limited by the distance be-
tween the frame and the blade. 

 

Then we have the little 6 inch saw, 

 

sometimes called the "junior" saw. 

 

This is a handy little tool since it can 

 

be used where space precludes the 

 

use of the larger saw. 

 

Hacksaw Blades 

 

Hacksaw blades do not, in my 

 

experience, get the attention they 

 

deserve from amateurs. Essential, 

 

when selecting a blade, is to discover 

 

the number of teeth per inch and the 

 

metal from which it is made. 

 

The number of teeth per inch, or per 

 

2-54cm for our metricated friends, 

 

must be chosen to suit the applica-
tion; the thinner the metal, the more 

 

teeth you require per unit of length. A 

 

reasonable compromise is a blade 

 

having around 20 teeth per inch. 

 

Blade material is selected by the 

 

manufacturer to suit different appli-
cations. Looking at the Eclipse cata-
logue, three types stand out for 

 

amateur use. These are the HíCut 

 

blades, claimed to be unbreakable 

 

under normal use, as are the Flexible 

 

blades. For use on soft materials, 

 

such as our aluminium sheets, are the 

 

Low Alloy blades. 

 

Before leaving hacksaws, let us look 

 

at a most useful adjunct to these, the 

 

pad saw handle. This permits odd 

 

lengths of broken blades to be used, 

 

and is almost indispensable when 

 

cutting out straight-sided holes in 

 

sheets of metal once a hole has been 

 

started the length of the blade. 

 

We can now look, briefly, at tin 

 

snips. Large or small, straight or 

 

curved? Four basic choices. Person-
ally I prefer the straight snips, and 

 

whilst a large and a small snips may 

 

occasionally prove useful for coarse 

 

and fine work say, the large snips will 

 

prove adequate for most of the work. 

 

Drilling 

 

An electric drill on a stand, prefer-
ably, or on its own, is a useful aid to 

 

drilling holes. On the other hand a good 

 

quality hand drill will prove to be 

 

capable of coping easily with much of 

 

our work. 

 

The drill should be one having 

 

machine-cut gears as these mesh 

 

better and run much more smoothly 

 

than cheap cast gears. An idler gear, 

 

opposite to the driving gear, assists 

 

greatly in reducing the sort of excess-
ive slop that makes precision drilling 

 

difficult. 

 

Most such drills have a chuck that 

 

will accept drill bits with a maximum 

 

shank diameter of I inch, and this is 

 

perfectly adequate as larger holes 

 

can be filed or cut out as necessary. 

 

If the drill is to be used for very fine 

 

drill bits, for p.c.b. drilling say, then it 

 

is essential that the chuck will close 

 

sufficiently; many do not. 

 

Drill Bits 

 

Drill bit$ come in several sizes, 

 

denoted in four ways: letter, number, 

 

fractional, metric. Letter .drills cover 

 

from A=0.234 inch to Z=0.413 inch; 

 

Number drills cover from No: 1=0.228 

 

inch to No: 80=0.0135 inch; Fractional 

 

drills cover from =, to # inch in *th 

 

inch increments; Metric drills cover 

 

from 0.5mm to 25mm. 

 

The problem resolves into selecting 

 

any particular system—if you are 

 

starting from scratch. Undoubtedly 

 

metric will win the day, and this is 

 

perhaps, the way to go. Top quality 

 

drills, of any denomination, are expen-
sive, but looked after they will give 

 

years of service. 

 

If you are into p.c.b. work to any 

 

appreciable extent, then it will pay you 

 

to investigate one of the little electric 

 

drills and stands that are specifically 

 

marketed for this application. The 

 

motors are generally 12 volts d.c. 

 

working and can be run from a battery 

 

or from a power pack, and most of us 

 

have one of those lying around. If the 

 

power pack has a variable voltage out-
put, this can be used to control drill 

 

speed, but of course the drill should 

 

not be operated above its rated voltage. 

 

"Wouldn't you think they'd have a quicker 

 

method of smoothing the grass." 
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THREE FOR FREE 
 

FROM CSC 

 

ELECTRONICS BY NUMBERS 

 

LED BAR GRAPH UNIVERSAL 

 

INDICATOR 

 

Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in 

 

"Electronics by numbers" ANYBODY can 

 

build electronic projects. 

 

Look at the diagram and select R1, this is a 

 

resistor with a value between 120 to 270 

 

ohm. Plug it into holes X20 and D20, now 

 

take LED i and plug it into holes E20 and 

 

F20. Do the same with the Diodes e.g. plug 

 

D7 into holes G7 and G10. 
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YOU WILL NEED 

 

EXP-ANY EXPERIMENTOR BREAD-
BOARD 

 

01 to D15 — Silicon Diodes (such as 1 N914) 

 

R1 to R6 — From 120-270 ohm resistors % 

 

Pratt. 

 

LED1 to LED6 — Light emitting diodes. 

 

LED BAR GRAPHS are replacing analogue 

 

peters as voltage-level indicators in Many 

 

nstances. 

 

-pis circuit uses the forward voltage drop of 

 

-lodes to determine how many LEDs light 

 

up. Any type of diode can be used but you 

 

must use all the same type. For full working 

 

details of this circuit fi!I in the coupon. 

 

If you have already built the Two-transistor 

 

Radio and the Fish'n'cliks projects you will 

 

find that you can reuse the components 

 

from these projects to build other projects 

 

in the series. 

 

FILL IN THE COUPON AND WE WILL 

 

SEND YOU FREE OF C14ARGE FULL 

 

COPIES OF "ELECTRONICS BY 

 

NUMBERS" PROJECTS No 1, No 2 

 

and No 3. 

 

PROTO-CLIP TEST CLIPS. 

 

Brings IC leads up from crowded PC boards. 

 

Available plain or with cable with clips at 

 

one or both ends. 

 

�Wd 

 

PC — 16 pin. £2.75. 

 

PC — 16 pin with cable. 

 

£6.00. 

 

PC — 16 with cable and 16 pin clips at 

 

both ends. £10.25. 
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Europe, Africa, Mid-East: CSC UK LTD. 

 

Dept 4T2, Unit 1, Shire Hill Industrial Estate, 

 

Saffron Waldon, Essex CB11 3AQ. 

 

Telephone; SAFFRON WALDEN 21682. 

 

Telex: 817477. 

 

EXPERIMENTOR BREADBOARDS. 

 

No soldering modular breadboards, simply plug 

 

components in and out of letter number identified 

 

nickel-silver contact holes. Start small and simply 

 

snap-lock boards together to build breadboard of any 

 

size. 

 

All EXP Breadboards have two bus-bars as an integral 

 

part of the board, if you need more than 2 buses 

 

simply snap on 4 more bus-bars with the aid of an 

 

EXPAB. 

 

EXP.325. The ideal breadboard for 1 

 

chip circuits. 

 

Accepts 8,14,16 and up to 22 pin IC's. 

 

ONLY £1.60. 

 

EXP.350. £3.15. 

 

270 contact points with 

 

two 20-point bus-bars. 
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with two 

 

------

40-point 

 

bus-bars. 

 

£5.75. 
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EXP. 650 for Micro-
processors. £3.60. 

 

EXP 4B. 

 

More bus-
bars. 

 

£2.30. 
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ALL EXP.300 Breadboards mix and match with 600 

 

series. 
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PROTO-BOARDS: 

 

THE ULTIMATE IN BREADBOARDS 

 

FOR THE MINIMUM COST. 

 

TWO EASILY ASSEMBLED KITS. 

 

PB,6 Kit, 630 contacts, four 5-way binding 

 

posts accepts up to six 14-pin Dips. 

 

PROTO-BOARD 6 KIT. £9.20. 

 

© © 

 

Proto. E}oaf:1no.100 

 

PB.100 Kit complete with 760 contacts 

 

accepts up to ten 14-pin Dips, with two 

 

binding posts and sturdy base. Large capa-
city with Kit economy. 

 

PROTO-BOARD 100 KIT £11.80. 

 

HOW TO ORDER AND RECEIVE FREE COPY OF TWO-TRANSISTOR RADIO PROJECT, 

 

FISH'N'CLIKS AND LED BAR GRAPH, 

 

CSC UK LTD. Dept 4T2, Unit 1, Shire Hill Industrial Estate, Saffron Walden, Essex CB11 3AQ. 

 

It's easy. Give us your name and full postal address, in block capitals. Enclose cheque, postal order or 

 

credit card number and expiry date. OR telephone 0799 21682 and give us your Access, American 

 

Express or Barclaycard number and your order will be in the post that night. 

 

EXPERIMENTOR. CONTACT HOLES. IC CAPACITY 

 

BREADBOARDS. 14 PIN.DIP. 

 

EXP_  325 

 

EXP.  350 

 

EXP.  300 

 

EXP. 650 

 

EXP. 4B. 

 

130 

 

270 

 

550 

 

270 

 

Four 40 Point 

 

Bus-Bars 

 

1 

 

3 

 

6 

 

use with 0.6 

 

pitch Dip's 

 

Bus-Bar Strip 

 

UNIT PRICE 

 

INCLUDING POSTAGE 

 

AND V.A.T. 15% 

 

£ 2.70 

 

£ 4.48 

 

f 7.76 

 

£ 4.99 

 

£ 3.51 

 

TEST CLIPS 

 

PC. 16. £ 4.03 

 

PC.16-18. £ 8.05 

 

PC. 16-18 Dual Clip. £12.94 

 

PROTO-BOARDS. 

 

P B. 6. 630 6 £11.73 

 

P B. 100. 760 10 £14.72 

 

NAME   

 

ADDRESS 

 

DEPT. 4T2 
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ELECTRONIC BOOKS 

 

Ref- No. Title 

 

126 Boys Book of Crystal Sets 

 

138 How to Make Aerials for TV (Band 1-2-3) 

 

160 Coil Design and Construction Manual 

 

!96 AF—RF Reactance—Frequency Chart for Constructor 

 

200 Handbook of Practical Electronic Musical Novelties 

 

201 Practical Transistorised Novelties for Hi-Fi Enthusiasts 

 

202 Handbook of Integrated Circuits (IC's) Equivalents and Substitutes 

 

I.00p 

 

203 IC's and Transistor Gadgets Construction Handbook 60p 

 

205 First Book on Hi-Fi Loudspeaker Enclosures 75P 

 

206 Practical Transistor Circuits for Modern Test Equipment 60p 

 

207 Practical Electronic Science Projects 75p 

 

208 Practical Stereo and Quadraphony Handbook 75p 

 

210 The Complete Car Radio Manual I .Oop 

 

211 First Book of Diode Characteristics Equivalents and Substitutes 95p 

 

213 Electronic Circuits for Model Railways (Reprinting) 1 -OOp 

 

214 Audio Enthusiasts Handbook asp 

 

215 Shortwave Circuits and Gear for Experimenters and Radio Hams 85p 

 

216 Electronic Gadgets and Games I Oop 

 

217 Solid State Power Supply Handbook asp 

 

218 Build Your Own Electronic Experimenters Laboratory asp 

 

219 Solid State Novelty Projects asp 

 

220 Build Your Own Solid State Hi-Fi and Audio Accessories asp 

 

221 28 Tested Transistor Projects 95p 

 

222 Solid State Short Wave Receivers for Beginners 95p 

 

223 50 Projects Using IC CA 3130 95p 

 

224 50 CMOS IC Projects 95p 

 

225 A Practical Introduction to Digital IC's 95p 

 

226 How to Build Advanced Short Wave Receivers 1,20p 

 

227 Beginners Guide to Building Electronic Projects 11-25P 

 

228 Essential Theory for the Electronics Hobbyist 1.25p 

 

RCC Resistor Colour Code Disc Calculator lop 

 

BPI First Book of Transistor Equivalents and Substitutes 50p 

 

BP2 Handbook of Radio, TV & Industrial & Transmitting Tube & Valve 
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THE SIMPLE project described 

 

here came about due to a 

 

situation which arose at the 

 

author's home. It was suggested 

 

that it would be a good idea to 

 

have a small light over the front 

 

door number, but without the 

 

trouble of another pair of wires 

 

running around the house. At the 

 

same time, it was decided not to 

 

use batteries. 

 

Although originally intended for 

 

this purpose, the idea of sending 

 

two sets of conditions down a 

 

single pair of wires could have 

 

other 'possibilities. 

 

CIRCUIT DESCRIPTION 

 

The circuit for the device 

 

appears in Pig. 1. It was decided 

 

to use the only pair of wires avail-
able, and these were in fact for 

 

an electric bell. Many of the com-
ponents in the circuit, will probably 

 

already exist. Components such as 

 

Tl, WDl and Sl will form the 

 

normal front door bell set-up. 

 

Assume for the moment that 

 

diodes Dl, D3 and the bell WDl 

 

are not in circuit. A circuit there-
fore exists via LPl/LP2, D4 and 

 

D2, thus the bulb illuminates but 

 

only on negative portions of the 

 

a.c. produced by the transformer. 

 

Now with the other components, 

 

a circuit exists when S1 is pressed, 

 

but will only work on positive por-
tions of the a.c. waveform. In 

 

effect, the diodes are being used in 

 

pairs, to steer both positive and 

 

negative voltages in the required 

 

directions. 

 

Think of it another way. Assume 

 

that the a.c. waveform has gone 

 

positive, Dl conducts and passes 

 

this current via WDl to the junc-
tion of D3 and D4. The current 

 

cannot go via D4, as this diode will 

 

be reverse biased. The only route 

 

for the current is via D3. 

 

COMPONENTS 

 

Semiconductors 

 

D1—D4 IN, 002 rectifiers (4 oft) 

 

Miscellaneous 

 

T1 

 

W D1 

 

S1 

 

Part of the existing 

 

electric bell system 

 

LP1, LP2 Type depends on the 

 

secondary voltage of T1 and 

 

size and shape required. 

 

Approx cost Guidance only 

 

.L5 
excluding bell circuit 

 

. 
 

and case 

 

Fig. 1. Circuit diagram of the two-way signalling circuit. 

 

2_D l' 

 

A.c 

 

t.aA!^t5 
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The prototype unit used to prove the 

 

circuit. 

 

A similar situation arises when 

 

the a.c. goes negative; D2 con-
ducts, D3 is reverse biased and 

 

the current passes via D4 to Iight 

 

the bulbs. 

 

Lamps LPl and LP2 are the addi-
tional lamps fitted over the front 

 

door number. 

 

CONSTRUCTION 

 

It is left to the reader to decide 

 

how best to wire the circuit. The 

 

diodes at the transformer end can 

 

easily be fitted somewhere inside 

 

the transformer. Those at the bell-
push could even be wired inside 

 

the switch itself. The only extra 

 

wires that are required, are from 

 

the bell-push to the lamps. 

 

The photograph shows the 

 

author's prototype demonstration 

 

unit, which was used to prove the 

 

circuit. It is not therefore neces-
sary to construct the unit exactly 

 

as per the photograph. 

 

Once constructed the circuit will 

 

prove to be trouble-free in opera-
tion, and will have solved quite a 

 

common problem; that is, getting 

 

four down two! 17 
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T UNIT to be described here 

 

can be used by a quiz-master 

 

to referee more fairly ,a contest 

 

between two individual players or 

 

two teems. Each team is provided 

 

with a button or buttons to press 

 

when an answer to a question has 

 

been found. By means of two light 

 

emitting diodes the unit displays 

 

whichever team has answered first. 

 

A timer is incorporated which 

 

allows a preset time in which the 

 

answer must be offered. If no 

 

replies, have been given during this 

 

time, the unit will automatically 

 

prevent any further pressing of 

 

the buttons from ilbiminating the 

 

l.e.d.s. 

 

The unit is very easy to build 

 

and should be ideal for the be-
ginner. 

 

By A. P. Donleavy 

 

CIRCUIT DESCRIPTION 

 

The complete circuit for the Quiz. 

 

Referee is shown in Fig. 1 and can 

 

be conveniently split into two sea 

 

tions : a timer and flip-flop. 

 

Timer 

 

The timer part of the circuit is 

 

formed by gates Gla and Glb of 

 

ICl. Together they form a mono-
stable multivibrator, the timing 

 

interval being dependent on the 

 

values of VRI and Cl. With the 

 

values given, a maximum time of 

 

about 40 seconds is obtained. 

 

To set the multivibrator in 

 

operation a momentary depression 

 

of S1 applies the positive supply to 

 

one input of Gla. This is quite 

 

sufficient to start the circuit. When 

 

�� � 

 

� � ���� � � 

 

R �S T 

 

IF *11ALF 

 

WH 

 

-LE  

 

� 

 

WHEN 

 

► 

 

WHY DO THE 

 

desired to stop the multi-it is  

 

vibrator a short depression of S2 

 

inhibits the charging action of Cl 

 

thus stopping the multivibrator. 

 

Gate Glc is used merely to in-
vert the signal applied to IC2. 

 

During the timing period, the light 

 

emitting diode D1 is extinguished. 

 

At the end of the time it illumin-
ates, thus alerting the user that 

 

"time is up" 

 

Flip-Flop 

 

The flip-flop part of the circuit 

 

is IC2 and a.ccodated components. 

 

There is in fact two separate flip-
flops in this i.c., one for each 

 

player or team. Consider just one, 

 

Flip Flop 1. 

 

During the timing period, the 

 

input to the SET terminal, pin 6 

 

Fig. 1. Complete circuit diagram for the Quiz Referee. 
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is normally low. When S3 is 

 

pressed, a pulse is applied to the 

 

CLOCK terminal, pin 3. This causes 

 

the flip-flop to change state, pro-
ducing a low output at pin I and 

 

a high output at pin, 2. The low at 

 

pin 1 illuminates D2 thus indicat-
ing that player A has answered the 

 

question first. At the same time 

 

the high condition at pin 2 is 

 

applied to pin 9 of Flip Flop 2 pre-
venting it from changing state if 

 

player B presses his button. 

 

Precisely the same happens if 

 

player B presses his button first, 

 

this time however it is Flip Flop 2 

 

which changes state and Flip Flop 1 

 

which is inhibited. The circuit is 

 

quite precise at recognising which 

 

button is pressed first, a time 

 

difference of less than a micro-
second is average. 

 

At the end of the timing period 

 

the inputs to pins 6 and 8 of IC2 

 

go high turning off which ever 

 

l.e.d. is on, and also prevents 

 

either flip-flop from changing state 

 

with further depressions of S3 or 

 

S4. If a further question is to be 

 

asked before the end of the timing 

 

period, the STOP switch is pressed 

 

thus ending the timing and reset-
ing the flip-flops, 

 

Although S3 is shown as a 

 

single switch it may be paralleled 

 

with as many as required depend-
ing on the number in each team. 

 

The same applies to S4. 

 

CIRCUIT OPTIONS 

 

If the timing section of the unit 

 

is not required then all the com-
ponents to the left and including 

 

Dl/R2 may be omitted. If this is 

 

done the flip-flop part of the circuit 

 

iVe 

 

1 SB 

 

PUSH 

 

TO MAKE 

 

ov 

 

s 

 

FLIP-
FLOP I 

 

% Ir2 

 

D 

 

Fig. 2. Modification required to the circuit 

 

of Fig. 1 if the timing period option is not 

 

required. 

 

HOW IT 

 

WORKS 

 

TIMER 

 

INHIBIT 

 

FLIP-FLOPS 

 

i 

 

The unit consists of two flip flops, one for each player or teams. A 

 

flip flop is an electronic circuit which has two stable states; a short clock 

 

pulse applied to the input will cause the device to change state. In this 

 

circuit, if player A presses his button the flip flop will change state and 

 

illuminate the light. At the same time a second output from the flip flop 

 

will inhibit player 8`s flip flop. 

 

Thus the circuit detects who was first in pressing his own button. 

 

At no time however will both lights be on, due to this "cross coupling" 

 

between flip flops. A further refinement to the circuit is a timer which 

 

only allows the flip flop to operate during a certain preset time, after 

 

which they are inhibited. 

 

wilt require a reset switch. The 

 

circuit of Fig. 2 shows how this is 

 

done. The remainder of the circuit 

 

remains the same as in Fig_ 1. 

 

In the prototype, VR1 was a 

 

small preset mounted on the 

 

circuit board. This could easily be 

 

replaced by a standard potentio-
meter mounted on the case. If it is 

 

fitted with a pointer knob, a scale 

 

can be drawn and be directly cali-
brated in seconds. 

 

COMPONENTS 

 

Although the two l.e.d.s D2 and 

 

D3 are both coloured red, it may 

 

be an advantage if different colours 

 

were used. The push switches as 

 

used on the prototype were minia-
ture types, although larger types 

 

such as bell pushes will be more 

 

suitable. The unit is powered by a 

 

9V battery, although the circuit 

 

will work with any voltage in the 

 

range 3 to I5V. If different 

 

voltages are used then it may be 

 

necessary to, adjust the values of 

 

R3 and R6 to compensate for the 

 

varying brightness in the l.e.d.s. 

 

Both i.c.s are of the cmos type 

 

and as such must be handled with 

 

care. The use of sockets is recom-
mended although they were not 

 

used ºn the prototype. 
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Fig. 3. Complete wiring details for the unit, also 

 

showing the stripboard and breaks to be made. 

 

There is nothing critical about the layout and can 

 

be varied if required. 

 

PLAYER 

 

A 

 

PLAYER 

 

a 

 

The prototype Quiz Referee with lid removed showing the 

 

mounting of the component board. 

 



Most of the components are 

 

mounted on a piece of 0-1 inch 

 

matrix stripboard having 16 strips 

 

by 30 holes, the layout of which is 

 

shown in Fig. 3. This drawing also 

 

shows the remainder of the wiring 

 

to the switches and l.e.d.s. 

 

CASE 

 

The case used in the prototype 

 

was a small Verobox type 65-

2516G, having overall dimensions 

 

of 100 x 50 x 40mm, although any 

 

similar size can be used. However 

 

it must not be significantly smaller 

 

as the components might not fit in. 

 

The l.e.d.s can be simply a tight 

 

push fit into their respective holes 

 

or standard mounting clips can be 

 

used. The battery is fitted to the 

 

lid using double sided sticky tape. 

 

A small plastic connecting block 

 

is screwed to one end of the case 

 

facilitating connection to the push 

 

switches. 

 

Lettering can be applied using 

 

Letraset or similar and finally 

 

given a thin coat of protective 

 

clear varnish. Ordinary twin bell 

 

wire can be used to connect the 

 

push switches to the unit. Be sure 

 

to identify which is player A and 

 

COMPONENTS 

 

Resistors 

 

R1 1 0k 

 

R2 3300 

 

R3 330CI 

 

R4 10kí2 

 

R5 1041 

 

R6 330f2 

 

All JW carbon =10% 

 

See 

 

Sho 

 

Talc 

 

page 499 

 

Potentiometers 

 

VR1 500kí1 vertical preset 

 

Capacitor 

 

C1 100,4F 10V tantalum 

 

Semiconductors 

 

IC1 CD4001 quad 2-input 

 

NAND gate 

 

IC2 CD4013 dual "D" flip flop 

 

D1, 2, 3 TIL209red light emit-
ting diode (3 off) 

 

Miscellaneous 

 

S1-4 miniature push-to-make 

 

release-to-break (4 off) 

 

S5 miniature single pole 

 

toggle 

 

B1 9V PP3 battery 

 

Stripboard 0.1 inch matrix, 16 

 

strips by 30 holes; Verobox 

 

type 65 2516G, 100 x 50 x 

 

40mm or similar; PP3 battery 

 

connector; 14 pin. i.c, sockets 

 

(2 off); 4-way plastic connec-
ting block; 8 metres thin bell 

 

wire; connecting wire. 

 

which is player B I Depending on 

 

the situation in which it is to be 

 

used a length of four metres for 

 

each set of switches seems reason-
able. 

 

IN USE 

 

Before finally screwing the lid 

 

into place, VRl will have to he 

 

adjusted for the time period re-

quired (assuming that a preset is 

 

used). Do this by switching on the 

 

unit whereupon D1 will light. 

 

Press S1 and Dl will go out for the 

 

duration of the timing period. Ad-

just VR1 by trial and error until 

 

you obtain the required time 

 

interval. 

 

If a panel mounting potentio-
meter is used then the above pro-
cess is carriers out, but after each 

 

time period, a mark is made on a 

 

scale around VRL 

 

After the unit has been cali-
brated it is ready for use. Switch 

 

on by means of S5 and press the 

 

START button. The TIME l.e.d. will 

 

go out indicating that the timing 

 

period is running. If now either S3 

 

or S4 is pressed, the appropriate 

 

l:e.d. will light, and will go out at 

 

the end of the timing period, 

 

whereupon the TIME l.e.d. will 

 

come on once more. 

 

If another question is to be 

 

asked before the end of the time, 

 

the STOP switch is pressed termi-

nating that period; and the START 

 

switch pressed to start a new tim-

ing period. 

 

If an answer is given after the 

 

end of time, no l.e.d.swill come on, 

 

indicating to the players that they 

 

have failed. The unit is then reset-

and a new timing period started. 

 

If the timing part of the circuit 

 

is not used then the unit becomes 

 

a simple precedence detector with 

 

a reset switch, S6. ! 
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and the will to learn, 

 

Full details of Heathkit courses are available in 

 

the Heathkit catalogue, together with hundreds of 

 

kits you can build for yourself—computers, 

 

oscilloscopes, transceivers etc.... Send for your 

 

copy now. 

 

There are Heathkit Electronics Centres at 

 

233 Tottenham Court Road, London (01-636 7349) 

 

and at Bristol Road, Gloucester (0452 29451). 

 

Registered in England, No. 606177. 

 

Soklrnnl., 

 

1 r ort u11 rr 

 

FREE 

 

Kew 

 

Heathkit Cl 1265 Digital Tach/Speedometer. 

 

Push-button digital readout. Displays engine speed/rpm. 

 

Accurate to I mph or rpm variations of 100. 

 

To: Heath (Gloucester) Limited, Dept- EE879 Bristol Road,Gloucester,GL26EE. 

 

' 
Please send a copy of the Heathkit catalogue. I enclose 20p in stamps. ❑ 

 

Please send a copy of the Computer Brochure. I endose 20p in stamps. ❑ 

 

' Name— 

Address— 

'
N.B. If you are already on the Heathkit mailing list you will 

 

automatically receive a copy of the latest Heathkit catalogue 

 

without having to use this coupon. 

 

When you receive your catalogue you will get details of this free ofºer. 

 

t+JFA 

 

l� 
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MISROPROSESBOR 

 

BA3183BrR.w.Coles 

 

THIS month we complete our 

 

look at Instruction Types, and 

 

then discuss Addressing Modes. 

 

TRANSFER OF CONTROL 

 

GROUP 

 

Most programs are written in 

 

the form of "loops". This means 

 

that instead of starting at the 

 

beginning, working through to the 

 

end, and then "dropping-off'', at 

 

some point control is transferred 

 

back to near the start of the pro-
gram so that the program opera-
tions are repeated. Programs also 

 

contain many "minor" loops which 

 

make more efficient use of pro-
gram memory than would be pos-
sible with in-line code. 

 

Have a look at Fig. 6.1. This is 

 

a very simple program to demon-
strate the action of loops. It does 

 

not do anything useful as it stands, 

 

but it is ,typical of the structure of 

 

other programs which are useful. 

 

Fig. 6.1. Example of conditional and un-
conditional jump instructions. 

 

The program is shown in "flow-
chart" form. This is a useful way 

 

to sketch out programs before 

 

finally coding them for entry into 

 

a micro' system, and is a big help 

 

in visualising program operation. 

 

This program does nothing more 

 

complicated than count down from 

 

9 to 0 in a register I have called 

 

register B. 

 

After reset, register B is loaded 

 

with the value 9 (decimal) which is 

 

9 (hexadecimal) and 00001001 

 

(binary). After this we enter the 

 

main loop and start by decrement-
ing (counting down by one) 

 

register B. After the first decre-
ment, register B will contain the 

 

value 8, and so on. 

 

Conditioned-jump. Now we come 

 

to the important bit, the transfer 

 

of control operation, and in this 

 

case we have what is known as a 

 

"conditional - jump" instruction. 

 

When this instruction is carried 

 

out, program flow can continue 

 

from one of two points depending 

 

on the contents of register B. 

 

If register B contains zero then 

 

the net instruction in sequence is 

 

carried out, but if it contains a 

 

number other than zero, then con-
trol is transferred back to the loca-
tion known as LOOP. 

 

In this way, microprocessors can 

 

be programmed to take decisions 

 

on the basis of data supplied to 

 

them, and this is a very important 

 

ability indeed. An SC/MP instruc-
tion which could be used in this 

 

program is: 

 

JNz (Jump if not zero). Add to the 

 

contents of the program 

 

counter the data following 

 

this instruction if the accumu-
lator does not contain zero. 

 

(The data can be negative.) 

 

Unconditioned-jump. On nine 

 

occasions out of 10, our program 

 

will loop. On the tenth pass, the 

 

contents of register B will reach 

 

zero and when this happens we re-
load register 13 with 9 (decimal). 

 

Since the program must continue 

 

to run, we now need to get back 

 

to the start of the loop once more, 

 

and so we use an instruction which 

 

performs an "unconditional-jump" 

 

or in other words "jump-always." 

 

An SC/MP instruction to do this 

 

is: 

 

imp Add to the contents of the 

 

program counter the data fol-
lowing this instruction. (The 

 

data can be negative.) 

 

Notice that the program of Fig. 6.1 

 

will not stop until the "Reset" 

 

button is pressed or power is re-
moved. Many control programs 

 

operate in this way. 

 

Jump to subroutine. Another 

 

very important transfer of control 

 

operation which is unfortunately 

 

not available on the SC/MP chip is 

 

the "jump to subroutine". This is 

 

very useful where we have a small 

 

program segment, let's say a multi-
plication routine, which has to be 

 

used in several places in our main 

 

program. Rather than repeat it 

 

each time we need it, the multipli-
cation routine can be entered once 

 

and accessed from anywhere in the 

 

main program using a "jump to 

 

subroutine" instruction. 

 

If you have a look back at the 

 

action of the two jumps from the 

 

SC/NIP instruction set you will see 

 

that in each case the contents of 

 

the program counter are modified 

 

by new data. The old contents are 

 

destroyed by this replacement, but 

 

not when a "jump to subroutine" 

 

is carried out. In this case the pre-
vious contents are saved in a 

 

special register or RANI area called 

 

"the stack", so that they can be re-
trieved later when required. 

 

Return from subroutine. To 

 

complete the picture we need 

 

another instruction often called a 

 

"return from subroutine", which 

 

has the effect of restoring the 

 

original program counter contents 

 

after the "multiply" has been per-
formed. 
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The return from subroutine does 

 

not cause a jump to a specific 

 

address, but to the address which 

 

was, saved on the stack, whatever 

 

it was. This means that our 

 

"multiply" can be called from 

 

several points in a program, and 

 

control will always be passed back 

 

to the area from which the call 

 

was made. 

 

Nesting. Taking this a stage 

 

further, most microprocessors 

 

allow subroutines themselves to 

 

call other subroutines and so on. 

 

This; requires a multiple, entry 

 

"stack" so that control can be 

 

passed back from one subroutine 

 

to the next until a proper return 

 

to the main program is made. This 

 

is known as subroutine "nesting", 

 

a very powerful and efficient 

 

technique. 

 

MISCELLANEOUS GROUP 

 

After removing the instructions 

 

which fall neatly into the other 

 

groups, there will always be some 

 

left over. Since those remaining 

 

form a rather rag-tag bunch, it's 

 

easiest to call them the "miscel-
laneous group"! Examples from 

 

SC/MP include: 

 

ccL Clear the carry flip-flap to 

 

zero. 

 

xoR Don't do anything at all. 

 

DLY Don't proceed until a given de-
lay count has been decre-
mented to zero. 

 

ADDRESSING MODES 

 

Many instructions need access to 

 

data in memory. This is not only 

 

true of data transfer instructions 

 

such as LD, but also of others such 

 

as oR and ADD. To provide flexi-
bility, many microprocessors allow 

 

a variety of memory addressing 

 

formats to be used, in some cases 

 

ten or more memory reference 

 

modes are available. It is possible 

 

to write successful programs using 

 

only a few of the available modes, 

 

and some of the more exotic com-
binations certainly won't appear to 

 

have obvious applications until you 

 

are adept at the programming art! 

 

To make the whole business a 

 

bit less complicated I have decided 

 

to look only at the more basic 

 

modes. Such goodies as "indirect-
indexed-addressing" (used by the 

 

6502 microprocessor), can wait 

 

until later! 

 

Immediate Addressing. This is 

 

easy, the data is stored immedi-
ately after the instruction itself. 

 

This mode is useful for loading 

 

constants. 

 

Direct Addressing. Still easy, the 

 

data can be found at the address 

 

given after the instruction. For an 

 

eight-bit microprocessor direct 

 

addressing will usually mean a 

 

threeibyte instruction, one opcode 

 

byte and two address bytes. Any 

 

address in memory can be speci-
fied, and this mode is ideal for 

 

acceçc to variables. This mode is 

 

not available with the SC/MP chip. 

 

Indirect Addressing. A bit tricky, 

 

the address following the instruc-
tion points to a location where the 

 

address of the data can be found. 

 

The location holding the data 

 

address can be in RAM or it can be 

 

an on-chip register. This mode is 

 

useful for stepping through tables 

 

of data in memory, and for "look-
ing up" an entry in a table. 

 

One particular variation on the 

 

indirect-addressing theme is that 

 

of indexing. In this case special 

 

registers called Index Registers 

 

are used to hold all or part of the 

 

data address, and microprocessors 

 

with these facilities are capable of 

 

very fast data transfers from one 

 

area of memory to another. The 

 

SC/MP pointer registers ran be 

 

used for indexing if required. 

 

Relative Addressing. This mode 

 

of addressing is used with transfer 

 

of control instructions only. The 

 

destination of a jump is specified 

 

as a displacement from the current 

 

program counter value. This is like 

 

the jumps we looked at earlier be-
cause what happens is that a dis-
placement value (usually one byte) 

 

is .added or subtracted from the 

 

current program counter-value. 

 

The resultant jump is therefore 

 

"forwards n bytes" or "backwards 

 

n bytes", rather than to an absolute 

 

address. 

 

THAT'S IT 

 

Well, that's all there is to it. All 

 

you have to do now is to put the 

 

theory into practice by writing 

 

some programs of your own. If you 

 

really do feel inclined to try it, 

 

there are a few practical hints on 

 

how to set about the job in last 

 

month's Microprofile feature. 

 

To be continued 

 

JAC� P= & FAMILY. .. 

 

THE METAL LOCATOR IS THE 

 

BEST THING JACK'S EVER MADE. 

 

WHY'S THAT? 

 

WELL, BEFORE I VACUUM CLEAN, I MAKE 

 

HIM GO OVER THE CARPETS WITH IT 

 

TO FIND ALL THE SMALL COMPONENTS 

 

HE'S DROPPED IN THE PILE. 

 

BY DOUG BAKER 
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Simply ah 
 

HIGH PERFORMANCE MODULAR UNITS 

 

BACKED BY NO-QUIBBLE 5 YEAR GUARANTEE 

 

30 WATTS R.M.S. 

 

INTO 8 OHMS 

 

PROFESSIONAL 

 

FINISH 

 

EXTRA RUGGED   

 

CONSTRUCTION 

 

ONLY 5 SIMPLE 

 

CONNECTIONS 
, 

 

Of all the purpose-built power amp IIfler modules by I.L.P., the HY50 is understandably 

 

the most popular with those wanting to build or uD-grade a hi-fi system, run a smell 

 

high quality P.A. system, amplify a musical instrument (Say for practise or small 

 

range use) or use it for lab work. Its useful 30 watts RMS outputinto 8 ohms, its rugged 

 

construction and freedom from heatsink worries make HY50 the Ideal all-purpose 

 

quality Dower amp—and It is unconditionally guaranteed for five years. Ten of thou-

sands are In use throughout the world 

 

... and a spec that means what it says! 

 

Encapsulated power amp with integral full-rated heatsink. Input— 

b00m V. 

 

Output 30 watts RM$16 R. 

 

Load Impedance-4 to 16 R. 

 

Distortion-0.04% from 100mW to 25 watts at 1KHz/652. 

 

Supply Voltage í25V. Size 105 x 50 x 25mm. 

 

Inc. V.A.T. and postage In U.K. £E-iS 

 

Nothing has been overlooked In the design and manufacture of I.L.P. Modular Units. 

 

Heavy duty heatsinks, encapsulated circuitry, no-compromise production standards 

 

and true professional finish ensures world leadership for I.L.P. Now we have up-

graded output ratings and down-graded prices to bring I.L.P. within easier reach 

 

of all who want the best. 

 

New production techniques enable us to reduce prices by an average of 20%, 

 

making I.L.P. a better buy than ever. 

 

USE OUR FREE POST SERVICE for sending your orders, requests for Information 

 

sheets etc. Simply address envelope. No stamps required. 

 

L03 

 

ELECTRONICS LTD. 

 

FREEPOST 3 

 

Graham Bell House, Roper Close, Canterbury, Kent CT2 7EP 

 

done (0227) 54778 

 

LLY POWER AMP 

 

MODEL HY50 

 

ENCAPSULATED FOR 

 

OPTIMUM THERMAL 

 

STABILITY 

 

SHORT/OPEN 

 

PROTECTION 

 

NO EXTRA HEAT 

 

SINK NECESSARY 

 

OTHER UNITS IN THE RANGE 

 

OTHER UNITS IN THE RANGE 

 

All prices Inc. V.A.T. 3 Postage in the U.K. 

 

HY5 PRE-AMPLIFIER 

 

Compatible with all I.L.P. power amps and P.S.U.'a in a single 

 

pack, needs external pots and switches. Multi•fun . n equait-
zatior.. 5 inputs. High overload margin. Active tone controls, 

 

500mV out, Distortion at 1 KHz-007%. Two connect 
£5 
e ly 

 

ast 

 

for stereo. 

 

THE POWER AMPS 

 

With heatsinks, full load line and thermal protectlon. Dlsforticn 

 

typfcal/y 0 

05 

% at 1 KHz. 

 

HY120 60 Watts RMS18f2 114 x 50 x 85mm £116.42 

 

HY200 120 Watts RMS(8Q 114 x 50 x 85mm £1992 

 

HY400 240 Watts RMS140 114 x 100 x 85mm £2989 

 

THE POWER SUPPLY UNITS 

 

(Split line outputs to suit I,L.P. power amps and HY6) 

 

PSU50 fort or  x HY50 £911 

 

PSU70 for 1 or  x HY120 £1470 

 

PSU90 for one HY200 £14.70 

 

PSU780 for one HY400 or 2 - HY200s £2480 

 

NOW-PRICES DOWN BY 20% 

 

® t!• � � � � � to � tta � t� t� t� 

 

'
Please supply   ' 

 

Total Purchase Price  

 

I Enclose Cheque ElPostal Orders ] Money Order [I

Please debit my Access accountlBarclaycard Account number  

' 

 

Name   

 

Address  

' 

 

� 

 

� 

 

� 

 

FP3i T..   

 

Reg. Bus No. 1032630 Eng  

 

I� tam la te tta Its is ltd t� t� � 11111)11 tJ• I� tlt� 
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MAGIRI 

 

with Keith Catlbury 

 

RU 

 

MUCH has been written in this magazine 

 

and its contemporaries concerning 

 

the production of printed circuit boards. 

 

It occurs to me that the reason we so 

 

often read how easy it is to make our own 

 

"one-off" p.c.b.s, is that so many be-
ginners are hesitant to try for themselves. 

 

Such was certainly true in my case: 

 

over a year elapsed before I ventured 

 

to make my first p.c.b. in spite of a well-
known lack of reticence) 

 

Those among us who have delayed 

 

attempting p.c.b.-making by reason of 

 

limitations imposed by a strict budget 

 

may find encouragement from various 

 

cost-cutting ruses that have helped me. 

 

The basic "ingredients" you will 

 

need are: a method of laying an 

 

etch-resistant image on to the 

 

copper-clad board; etching solution 

 

a tray or dish to hold the board 

 

and solution; a suitable piece of 

 

copper-clad board and something 

 

to clean it with; and (for finally 

 

preparing the board when etching 

 

is complete) a method of drilling 

 

1mm holes in the p.c.b. 

 

Maybe I am biased, having been 

 

using Letraset-type of products 

 

for graphic design since the days 

 

when it involved a gauze frame and 

 

water, but I have found that the 

 

rub-down transfer method of pro-
ducing an etch-resistant image 

 

by far the best. 

 

A set of suitable transfers can 

 

be purchased for about £2, or an 

 

extra economy would be to pur-
chase a sheet of various pads, 

 

corners, etc., plus a sheet of straight 

 

lines. 

 

Graphic designers do not usually 

 

use a ball-pen to transfer the 

 

image, as a nylon or polythene 

 

rubbing-tool is available for a 

 

few pence from any decent art 

 

shop that stocks rub-down lettering. 

 

If you cannot locate such a device 

 

(and I do not know of any mail-order 

 

electronics supplier that offers it), 

 

then use a ball-pen as the only 

 

alternative. But to avoid getting 

 

the sheet in an awful mess, use an 

 

old pen that has run-out of ink. 

 

You will of course have cleaned 

 

the copper side of the board 

 

thoroughly before laying the image— 
a sheet of fine abrasive paper, 

 

such as "flour-paper" is an easy 

 

way. 

 

I have tried producing the circuit 

 

image completely freehand, with 

 

an etch-resistant pen, and also 

 

using rub-down pads and the pen 

 

for lines only. Neither to my mind 

 

was as satisfactory as the exclusive 

 

use of rub-down transfers—the 

 

pen lines may be a lot quicker to 

 

apply, but are never so clear-cut 

 

and well-defined, and I have found 

 

that the pen lines are inclined to 

 

spread just enough to make check-
ing the finished boards of "tight" 

 

circuits a drudge. 

 

Large areas of board that require 

 

to remain copper-clad can be 

 

covered with plastic tape. 

 

If you are a photographer who 

 

makes his own photographic prints, 

 

you will own dishes suitable for 

 

holding the etching solution, if not, 

 

the cost of developing trays from a 

 

photographic shop will hasten 

 

the selection of an alternative. 

 

A plastic carton from the freezer 

 

is ideal—failing which, treat the 

 

family to two litres of ice-cream, 

 

at a cost of about £1. If you are 

 

impatient to use the plastic carton 

 

and the family will not oblige by 

 

consuming vast amounts of the 

 

stuff immediately, I suppose you 

 

could transfer it to other suitable 

 

receptacles, like jam jars. 

 

I have never attempted to mix 

 

etching fluid from anhydrous ferric 

 

chloride crystals and water, indeed, 

 

my local electronics shop does 

 

not stock it. The etching fluid 

 

available ready-mixed, in plastic 

 

bottles of about a half-pint has 

 

sufficed to date, and I hear from 

 

some other enthusiasts that mixing 

 

the crystals and water is a messy 

 

and time-consuming operation. 

 

I have calculated that I etched 

 

about 200 square inches of board 

 

with one bottle of etching fluid, 

 

at which rate it is quite viable 

 

to forgo one's own. mixing. 

 

If you feel the need for tongs of 

 

some sort, to remove the p.c.b. 

 

from the fluid, do not of course 

 

use metal ones. Plastic tongs can 

 

be made by cutting a plastic bottle, 

 

of the type often used to hold in-
digestion preparations. Seediagram. 

 

The satisfaction derived from 

 

producing your own p.c.b.s, rather 

 

than buying a board from a manu-
facturer (in the case of a published 

 

project) is not the only reason for 

 

attempting your own etching. The 

 

board layout can easily be adapted 

 

from the drawings published, to 

 

use alternative components, or to 

 

incorporate additional circuits. 

 

If your design doesn't work 

 

you have got a problem, but 

 

checking your diagram against 

 

the p.c.b. can be an absorbing 

 

past-time—it is when things go 

 

wrong that my young children 

 

learn new words with which to 

 

impress the vicar and his wife. 

 

I have not yet found a make of 

 

rub-down lettering that is not 

 

etch-resistant, so for the cost of a 

 

suitable sheet of small lettering, 

 

you can also etch your initials, 

 

or a name or some other circuit 

 

recognition, to make the finished 

 

board more professional-looking. 

 

It only remains to drill the p.c.b. 

 

before inserting the components, 

 

and if you have to date used a 

 

hand-drill, or the normal do-it-
yourselfer's electric drill, next 

 

months RA could be written 

 

especially for you. 
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The Extra 

 

ordinar 

 

Experi~ 

of 

 

PI'DÏeSS 

 

grues 

 

lEveirbure 

 

by Mnthony john Baszeft 

 

BOB AND the Prof. have been dis-
cussing the various aspects of 

 

energy carrying beams. Just at 

 

that moment a warning bleep 

 

sounded inside the helmet of the 

 

Prof s. spacesuit, and a message 

 

appeared on a nearby computer 

 

viewscreen. 

 

"Time to renew our life-support 

 

system, Bob, and as the display 

 

indicates that we are expecting 

 

visitors, perhaps we'd better take 

 

off the space suits and let the 

 

robots recharge them_" 

 

VISITORS 

 

So it happened that the visitors, 

 

Tom and Maurice, were just in 

 

time to see Bob -and the Prof. 

 

stepping out of the airlock of the 

 

vacuum chamber still dressed in 

 

their amazing space suits. The 

 

Prof's experimental robots helped 

 

them out of the suits, as Bob's 

 

friends Tom and Maurice watched 

 

astounded, the robots whisked the 

 

suits away for recharging. 

 

"Prof.," whispered Tom, gradu-
ally recovering from his surprise, 

 

"were those real robots and real 

 

spacesuits, or were we dreaming'" 

 

"They were real, Tom," the Prof. 

 

assured him, `Bob and I have just 

 

been doing some experiments with 

 

energy beams in a simulated space 

 

environment." 

 

SPACE AGE ROCK 

 

"That's great, Prof.," Maurice 

 

broke in, "Tom and I are forming 

 

a Space Age Rock Band and the 

 

members of the band want to dress 

 

up as robots and spacemen and to 

 

have all sorts of electronic equip-
ment, amplifiers, sound effects, 

 

synthesisers, electronic drums and 

 

percussion." 

 

"Yes!" said Tom, "a real 

 

show-band offering comprehensive 

 

entertainment with as many 

 

weird and unusual musical in-
struments and effects as, possible, 

 

unusual lightshows, strange sounds, 

 

anything we can manage to get on 

 

stage, almost to give an image of 

 

modern and futuristic technology 

 

along with the basic instruments 

 

and equipment to produce good 

 

music ! " 

 

"Trouble is," said Maurice, 

 

"we've got much more enthusiasm 

 

than `know .how' and we're starting 

 

almost from scratch. Also as we'll 

 

be playing mainly for charities, 

 

with only a few paid bookings, 

 

we can't afford anything expensive. 

 

Some of our friends in more well-
to-do bands have let us have their 

 

old equipment, but most of it is in 

 

need of repairs. 

 

"We're hoping that your know-
ledge of real robots, spacesuits and 

 

gadgets can be brought to a more 

 

down-to-earth use and that you 

 

will be able to help us with some 

 

technical advice on equipment for 

 

the Band!" 

 

"I see," said the Prof.; "it seems 

 

that you would like me to advise 

 

and help you with almost all the 

 

technical aspects of the equipment 

 

of a band, right from the begin-
ning! Rather interesting, as your 

 

band seems to have some special 

 

requirements." 

 

WAH WAH 

 

"I'm keen to help with this too," 

 

Bob remarked, "It will be good 

 

practice for me and I'd like to 

 

learn a lot more about Band equip-
ment and electronics! By putting 

 

in some work on repairs, and 

 

construction of new equipment, 

 

I'll gain experience, and by saving 

 

the band some money, this will 

 

help the charities they work for!" 

 

Maurice dug into his huge duffle-
bag and brought out a variety of 

 

small items of band equipment, a 

 

fuzz box, wah wah, reverberation 

 

unit, microphones, .and: amplifier. 

 

"Your duffle bag seems bottom-
  " the Prof. was -amazed at the 

 

quantity and variety of bits and 

 

pieces which Maurice was in the 

 

habit of carrying around. 

 

"These are some of the things 

 

we got as the result of a charity 
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appeal for the band. The reverbera-
tion unit doesn't work," Maurice 

 

held up the offending item, which 

 

rattled ominously. 

 

"The wah wah works but it isn't 

 

very effective. The amplifier gets 

 

hot and stops working after a few 

 

minutes use." 

 

"How does a wah wah work, 

 

Prof?" Bob asked. 

 

"It is a selective audio filter 

 

which boosts a narrow band of 

 

audio frequencies at the expense 

 

of others. The boosted band of 

 

frequencies pan be moved gradu-
ally from treble boost through mid-
range boost to bass boost. This is 

 

usually done by moving a hinged 

 

foot control, but some wah wah 

 

units work automatically, sweep-
ing up and down at .a rate which 

 

can be determined by a speed 

 

control. 

 

"Some others are triggered by 

 

the attack as each sting of a guitar 

 

is plucked, and automatically pro-
duce `wah wah' effects in time with 

 

the player." 

 

The Prof.,picked up the wah wah 

 

which Maurice had brought. It was 

 

of the pedal variety and when he 

 

plugged it into the audio amplifier 

 

and fed white noise into, the input 

 

of the wah wah, he noticed that 

 

when the pedal was moved, the 

 

effect on the sound from the 

 

speakers was not very great. 

 

IMPROVED CIRCUIT 

 

The Prof. opened up the wah 

 

wah unit and removed a 470 ohm 

 

resistor, which he replaced with a 

 

470 ohm miniature preset resistor, 

 

as he adjusted this, the quality of 

 

the sound from the loudspeakers 

 

became altered dramatically, the 

 

effectiveness of the wah wah cir-
cuit improved greatly until a point 

 

was reached where a loud howl 

 

was heard from the speakers: The 

 

Prof. then adjusted the preset to 

 

a slightly higher resistance so that 

 

the oscillation howl was not pro-
duced at any position of the foot 

 

pedal. 

 

However, as he moved the foot 

 

pedal, the effect on the sound was 

 

now very much greater than 

 

before. 

 

"You've made the old wah wah 

 

sound better than a new one, Prof. 

 

with only a few minutes' work!" 

 

They were all delighted and very 

 

surprised. 

 

The Prof. sketched out a circuit 

 

diagram, Fig. 1, and began to ex-
plain to Bob. 
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Fig. 1. The Prof's improved wah wah 

 

"Here is a circuit which is used 

 

in most of the commercially pro-
duced wah wah units, and the 

 

alteration which I have just done 

 

can be used to improve almost any 

 

wah wah unit which has this type 

 

of circuit. The 470 ohm resistor in 

 

the emitter circuit of TRI is used 

 

to define the sharpness of the 

 

filtering effect of the wah wah, so 

 

it has a critical effect on the cir-
cuit_ By replacing it with a preset, 

 

the effectiveness of the wah wah 

 

can usually be greatly improved 

 

with no detrimental effects. 

 

"However, if the resist-ante is 

 

decreased below a certain value, 

 

which is different for each indi-
vidual circuit, oscillation begins at 

 

the filter frequency, which can be 

 

varied by means of the foot-con-
trolled 100 kilohm potentiometer." 

 

circuit. 

 

SPOOKY SOUNDS 

 

The Prof. demonstrated. As he 

 

reduced the resistance of the 470 

 

ohm preset, the circuit once more 

 

broke into a strange and eerie 

 

howling sound whose pitch varied 

 

in a striking manner as he manipu-
lated the foot control. 

 

"That's really spooky'." cried 

 

out Tom, "we could use that sound 

 

on stage, it would sound great 

 

through an echo chamber! " 

 

"I think I'll fit an extra foot-
switch to this wah wah." remarked 

 

Maurice, "then by pressing it we 

 

could `short out' the 470 ohm pre-
set and cause the wah wah to 

 

oscillate whenever we want. BY 

 

playing an instrument through it 

 

whilst it is oscillating, we should 

 

hear some very strange .and 

 

interesting sound-effects! " 

 

To be continued 
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RE41 

 

UKE 

 

NOTE 
SHAVER INVERTER (April 1379) 

 

Transformer T1 should be a 0-20V, 

 

0-20V type, not as stated in the com-
ponents fist. The circuit is correct. 

 

POCKET RADIO (June 1979) 

 

Diodes D1 and D2, both in the circuit 

 

diagram and layout are shown in-
correctly orientated. She cathode ends 

 

should be connected to the negative 

 

line. 

 

LOW COST METAL LOCATOR 

 

(June 1979) 

 

Resistor R5 has been omitted from 

 

the components list and should be 

 

390 ohms. 
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IT'S FREE 

 

Our Monthly Advance Advertising Bargains List gives details 

 

of bargains arriving or lust arrived-often bargains which sell 

 

Out before our advertisement can appear-It's an interesting 

 

list and it's free-lust send S.A.E. Below are a few of the 

 

Bargains still available from previous lines. 

 

EX GPO TELEPHONES 

 

Normal black desk Instrument with dial and internal bell, 

 

latest type £8-85 each, proceeding type £405 each-
TELEPHONE SWITCHES 

 

Desk mounting. These are the older, winking eye type almost 

 

becoming museum pieces. Prices depend on condition 

 

starting at £15 +£1 20 plus carriage at cost. 

 

BLOWER BARGAIN 

 

Smith's Industries-mains operated blowerifan-a real air 

 

mover that takes up very little space as it's balanced four pole 

 

motor Is let into the air turbulator-overall size approx 7" 

 

diameter by2."thick. Suitable for drying-blowing extraction, 

 

'r circulating etc etc only £4. 

 

THREE MORE TRANSFORMERS are added to our listthis 

 

month. TM54 This is an upright mounting-varnish impreg. 

 

rated, It has a main secondary of 200v SOOmA and another of 

 

6-3v lamp price £4-50 +34p post £1. 

 

TM55 Again upright mounting and impregnated, this one has 

 

two secondary windings both 12v Samp so it can be used as 

 

12v 10arri 5amp or 12--0-12 @ 5amp, price £4 95 +40p 

 

post £1 25. 

 

TM56 One secondary of 4v 2famp - this Is quite a small 

 

transformer and could also be used as a 60-1 matching 

 

transformer far mlcrophona etc. price £1.50 +12p 

 

TANGENTIAL BLOWER 

 

Metal bladed Smiths made super silent unit with dozens of 

 

applications, cooker hoods-fume extractor-blc�ver heater-
fresh air impeller etc. Air oufler is rectangular size approx 

 

t0;" x 2;" £395. 

 

WANT LOW VOLTAGE MAINS AND ISOLATION 

 

A 10 watt £210, 38 watt at £4. Larger sizes on. request. 

 

MODEL MOTORS 

 

We have at least 150,000 small battery operated motors in 

 

stock, mostly Japanese made and good quality, all will work 

 

on 3 volts utivrards, some will work from single Il volts cell, 

 

some are very small and the smallest requires no onfoff 

 

switch as it won't start until it is spun and when it stops it will 

 

get into a no current position if possible. The largest is 

 

powerful enough to operate a hand drill. We have a leaflet 

 

which briefly describes these but if you're contemplating 

 

making a toy or a novelty needing a motor then send £2.50 for 

 

our assortment of 8 motors-find the right one foryour project 

 

-we will supply this at a special quantity discount. 

 

NOW SOME BIGGER 12 VOLT MOTORS 

 

12,r MOTOR BY CROUZET- a powerful motor virtually 

 

impossible to stop by hand, size approx 2: long and 2�' dia, 

 

this Is a permanent magnet field type so is reversible si Toiy 

 

by changing polarity and has a relatively Constant speed with or 

 

without load. Fitted with a splined shalt which could directly 

 

engage a toothed gear wheel or to which a pulley could be 

 

attached. ideal for large models, or small machines etc. 

 

Price E4 25. 

 

12 VOLT MOTOR BY SMITHS INDUSTRIAL 

 

Made for use in cars these are series wound and become 

 

more powerful as load increases-they will in fact burn 

 

themselves out it over loaded to stopping point-reversible 

 

by rewiring. Being series wound they will also work off a.c. 

 

mains through a step down transformer and if you use a 

 

variable voltage type then the motor speed can be varied by 

 

the voltage. 

 

Sizo approx 31" long by 3" dia these have a good length of 1" 

 

dia spindle-price £3 + 24p. Ditto but double ended £3+95. 

 

MAINS OPERATED LOW SPEED MOTORS 

 

Type as fitted into time switches etc-we have a good selec-
tion and can offer the following final Speeds-

r24 24 hrs-1 r8 hrs-1 r 4 h- t r h-2 r h-e r h-4 r h-112 r h-
20 r h-30 r h-1 r min-2 r m--4 r m-8 r m-15 r m-25 r m-
30 r m-200 r m, alt at £2 8S each. 

 

SPIT MOTORS 

 

These are powerful mains operated induction motors with 

 

gear box attached. Shaft is a - rod with square hole, final 

 

speed is approx 5 revs per min, price£5'25-similaf motor but 

 

with final speed 110 rpm £5.15, 80 rpm same price. 

 

SUB MINI MICROPHONE 

 

Size only-" T` " -&" so small enough for a bugging device 

 

ex hearing aids but guaranteed. Price £1-50. 

 

SUB MINI MICRO SWITCH 

 

American make size approx 1" '< I" x ter" changeover con-
tacts-threetyoes in stock, button operated 3Sp. Iever4Op+ 3p. 

 

MEDIUM AND LARGE MICRO SWITCHES 

 

We have over 100,000 of them in stock at prices from tOp each 

 

-may we ha v- ou r enouirICS Dlease with a sample it possible. 

 

DP OT TOGGLE SWITCH 

 

Normal size, normal flxi" bright plated toggle and fixing 

 

nuts-by NSF. 3amp 250v price 49p each. E35 +£240 pefl00. 

 

SP DT TOGGLE SWITCH 

 

►3amp at 250v-bakelite body Fla; toggle-bright plated fixing 

 

nut 33p. £22 per hundred. 

 

WAVE CHANGE SWITCHES 

 

We have mini types Q 40p + 5P available in the following 

 

combinations 4 pole 3 way, 3 pole 4 way, 2 pole 6 way and 1 

 

pole 12 way. 

 

STANDARD TYPES 

 

17" wafer made to your specification at Et + 12p per wafer 

 

plus 5Dp + 6o for clicker mechanism and spindle. Wafers 

 

stock are 1 pole 12 way. 1 pole 10 way, 2 pole 9 way, 2 pole 8 

 

way, 2 pole 6 way, 3 pole 5 way, 4 pole 4 way, 6 pole 3 way, and 

 

8 pole 2 way. We can slack up to 10 wafers so could make say 

 

10 pole 12 way or 80 pole. 

 

INSTRUMENT SWITCHES 

 

These use a smaller moulded wafer size approx - dia-
available In some combinations as standard switches price 

 

Et 50+19pforeach•.vaferand75p+ 5p for clicker and spindle. 

 

WALL MOUNTING THERMOSTAT 

 

By Danfoss in a really pretty two tone grey case with scale and 

 

dial. Setting temperature from 0-30c-►3amp 250v Contacts. 

 

Price £432. 

 

UP TO 5 MINUTE TIMER 

 

Mains motorised• the dial of this is calibrated in 1110th of a 

 

minute up to 5 minutes-slipping clutch motor takes preset 

 

time to travel to its stop, then it slips until switched off. 

 

Fitted micro switch operates at the stop. Micro switch could 

 

be used to make the timer repeat, switch off etc. American 

 

made-ex equipment-believed unused. Price £3.25. 

 

MAINS STEPPER Is a 24 way stud switch controlled by 

 

Cure solenoids. One ratchets the switch arm round one stud 

 

per impulse-the second solenoid returns the switch arm on 

 

a metal chassis size aDDrox 41' :< 3" £486. 

 

MINIATURE MAGNETIC CIRCUIT BREAKERS 

 

will trip faster than a fuse can blow, use to control your 

 

service bench etc will save you the trouble of rerewir.o fuses• 

 

or replace your fuse box with a line of these. Available as 

 

follows: tamp-2amp-5amp-10amp-15amp-25amp. At[ 

 

same price E2-25 each. 

 

CASSETTE MECHANISMS 

 

with record and playback heads, all electronics, switches and 

 

speakers. Price £995 (Surely this must be the barºain of the 

 

year). Stereo with heads but not electronics £1495. 

 

JUNCTION BOXES 

 

Ideal for ring main or lighting installations. Brown bakelite 

 

base and cover, 25p each or box of 12 for £2. 

 

24 HOUR TIMERS 

 

VENNER 

 

As illustrated with sun correction made 

 

for G.P.O. phone boxes used perfect 

 

£295. 20 amp switching contacts. 

 

SHORTWAVE CRYSTAL SET 

 

Although this uses no battery it gives 

 

really amazing results. You will re-
ceive an amazing assortment of 

 

stations over the 10, 25, 29, 31 metre 

 

bands. Kit contains chassis front 

 

panel and all the parts E1 94-crystal 

 

earphone 55p including VAT and 

 

postage. 

 

12v SIREN/BLEEPER 

 

Makos a sound very similar to the Black á 

 

Decker smoke a I arm. 6-12ac or 12-14v ac. 

 

Ideal for fire and smoke alarm, anti-
mugging device, car or motor anti-
theft American made, compact about 

 

the size of an egg. £135. Order Delta 

 

Bleeper. A large quantity In stock so we 

 

will be glad to quote special price for 

 

quantity user. 

 

ELECTRONIC 

 

VOLTMETER¡ 

 

SENSITIVE RELAY 

 

Consists of a large, extremely 

 

readable, 41" square drop 

 

through panel volt meter, 0,'0-0 

 

fsd. Built into the front of the 

 

meter are two screw adjusters 

 

which move two separate pointers 

 

one red and one green, up and 

 

down the scale, the purpose 

 

being to set a minimum and 

 

maximum level so that when the -
needle falls below or rises 

 

above the preset levels a unique 

 

'under' and 'over' circuit inside 

 

the meter operates one of two reed relays to bring an 'under' 

 

or 'over' circuit into action. The scale plate is detachable via 

 

two screws to be calibrated to your own individual require-
ments. The 10 transistor 'under' and 'over' circuit is com-
pletely separate from the meter movement so does not have 

 

to be connected to use this as a standard 0.1 meter. Many 

 

uses Including level controls. light controls, auto battery 

 

chargers, alarm units, etc. etc, Manufacturers list price of 

 

Over £120 each. An unbelievable snip at £7.75 + 62p, p á p 

 

80p. (Less than value of the meter alone). Circuit diagram 

 

included. 

 

BURGLAR ALARM ITEMS 

 

(Circuit free on application) 

 

Trigger mats 24ín lain 

 

13in x 101. 

 

Relay 24 volt 

 

942 volt 

 

Alarm 5.1124 volt 

 

9-12 volt 

 

Mains 

 

Reset, switch, ordinary 

 

Secret type with key 

 

Wire-100 metres 

 

24, Povrcr unit mains operated 

 

£2 45 

 

Et 95 

 

95p 

 

95P 

 

£7 50 

 

£2-25 

 

on opal l Cation 

 

45p 

 

95P 

 

El 50 

 

£5 35 

 

DRILL CONTROLLER 

 

Electronically changes speed 

 

from approximately 10 revs to 

 

maximum. Full power at all 

 

speeds by finger-tip control. 

 

Kit includes all parts, case, 

 

everything and full instructions. 

 

£3 45. 

 

SWITCH PAD 

 

Made for the GPO for Incorporation, we 

 

understand, in push-button dialling 

 

units, this has the usual 10 digits, each 

 

of which when depressed operates a 

 

two pole switch. Really beautifully 

 

made, size approx 4' square. Price 

 

£2-95. 

 

MAINS SLOWER 

 

The Torrin-quiet but powerful out-
letsize2- r. 1. for cooling equipment 

 

etc. will extract if outlet is blowing 

 

outwards price £550. 

 

Other models from £200. 

 

6 DIGIT COUNTER 

 

Ore pulse at mains voltage 

 

moves 1 digit-rot resettabie-
real bargain Q Lop. 

 

TERMS: Cash with order- hut orders under £6 must add SOP 

 

'o Offset packing etc 

 

BULK ENQUIRIES INVITED PHONE 01-6881833 

 

ACCESS á BARCLAYCARD ACCEPTED 

 

J. BULL (ELECTRICAL) LTD 

 

(Dept. E. E.), 103 TAMWORTH RD., 

 

CROYDON CR81SG 

 

BUS BARS FOR PUSH ON TAGS Type  

 

as used in cookers etc is a panel approx 3" r 2" with two 

 

hefty cable trap terminals, amrked N á L and bus bars will 

 

take112 push ontags each-useful on work bench ºrwould hale 

 

in construction of most electrical heaters etc. Price 44P. 

 

Type 2 

 

CONNECTOR STRIPS 

 

Normal 12 screw down in polythene base, 3-5 amp 10 for £2, 

 

75amp 10 for £3, 25 amp 10 for E4. 

 

NUMBERED CONNECTION STRIP 

 

For 25amp cables this Is very compact only 3-" long, ii" wide. 

 

The body Is not polythene but a harder material probably 

 

nylon. The contacts are numbered 1-12, useful for intercom, 

 

and similar installations. Price 10 for £4 SO. 

 

PLUG-IN-ABLE CONNECTOR STRIP 

 

Female usual screw downs on one side, but sprung holes on 

 

other. Male has screw downs one side and plugs on the other. 

 

The plugs are tightly gripped by the sprung holes. Female 

 

portion is available in strips of3 connectors t6por12connec-
tors 50D. Male portion only in strips o13 connectors price 25p. 

 

600 OHM WIRE WOUND RESISTOR 

 

15 Watt type, 10 for £1. 

 

SPRING FIXINGS FOR 15 WATT RESISTORS 

 

Specially shaped spring clip pushes into resistor, 20 for El. 

 

FUSE HOLDERS 

 

For 20mm fuse. Chassis mounting, polythene base with hole 

 

for fixingg Strips of 10. Price 54p. 

 

THYRISTOR TRIGGER MODULE 

 

By Mullard their ref MY5001, brand new in maker's sealed 

 

packing. Price E6 50. It 

 

NOVEL SOHz FREQUENCY CHECKER 

 

for checking frequency of inverters etc, is a frequency con-
trolled motor with reduction gear box-simply fit a cardboard 

 

disc to spindle, connect direct to the unknown supply-if 

 

200.250v If not use a transiormer-If the disc revolves at 

 

16 r.p.m. then supply is correct frequency if less than 16 r,p.m. 

 

it is slow, if more then it Is fast. Price Et 50 + 12p. 

 

SERVICEMAN'S LEAD ASSORTMENT 

 

More and more appliances, we have tags and to quickly hook 

 

these up you need female ended leads: we offer an assort-
ment of tiOenty Leads ending with push on connectors, all for 

 

£1 08 will save their cost in no time. 

 

KETTLE LEAD AND PLUG 

 

Fits all normal kettles: a robust plug with a good length of 

 

heavy duty three core lead. Price 8Sp, to for £8. 

 

HEAVY DUTY RELAY 

 

With twin 20amp changeover contacts, coil voltage is 24 

 

volts D.C. or 50 volts A.C. Four of these with coils in series 

 

could be used to switch lighting etc. Price 88p. 

 

MAINS OPERATED CONTACTOR 

 

Beautifully made in West Germany, this has 3 poles switching 

 

on, and a fourth pole with chan,g8eover, all contacts look big 

 

enough for 10-15ampº and the Cíosing coil is mains operated. 

 

Normal bakelite upright mounting, size approx 3" x 27j" x 

 

3;" high, Price £4.50. 

 

6 VOLT RELAY 

 

Standard open single screw fixing with 3 pairs 10amp C/O 

 

contacts. Price LI 08, 

 

MAINS SOLENOID WATER VALVES 

 

l
r
 

 

Made by Asco. Two models available both suitable for water 

 

and non corrosive liquids, both for normal mains operation. 

 

Ref VI for }" pipes and low pressure operation, V2 is for 

 

}" pipe and high pressure operation. Only £432 either type. 

 

MINIATURE 24 HOUR TIME SWITCHES 

 

Superb piece of precision engineering: measures only 2" x 

 

2" x 2". Standard mains operation, with provision for up to 36 

 

independent on/offs, massive 16amp contacts enable many 

 

switching applications Brand new with one set of onloff 

 

triggers at £7.25. Additional onjoff triggers £1 a pair, 

 

INTEL 4004 

 

4 bit MPU, this is the forerunner of the 8008 MPU chip and Is 

 

ideal for breadboarding etc. to control keyboards, CRT's, 

 

memories etc. etc. supplied with complete data showing 40+ 

 

instruction set and as there is a great amount of established 

 

software available this is a tremendous offer at only E3 47 

 

+ 28p. 

 

SPERRY-UNIVAC 

 

Servo Driven Tape Cassette System. This superb unit con-
sists of an attractive desk standing console with twin servo 

 

driven cassette drives and all TTL electronics. Facilities such 

 

as "block transfer" "data transfer" "electronic LED tape 

 

position locator" are inbuilt. No data is presently available 

 

for these units but they seem to be selling very fast. As we 

 

only have a few left we must restrict this snip to callers only-
Price £75. Standard 240 volt operation. 

 

SPERRY UNIVAC UNISCOPE 300 

 

As described in our previous newsletter we still have a few 

 

left of these VDU, Keyboard, PSU controller systems Avail. 

 

able. They are not in as good a condition as previously 

 

mentioned, therefore warrant a reduced price Of £75 "as seen". 

 

Callers only. 

 

TAPE READERS AND PUNCHES 

 

The cheapest way of non volatile memory-programmes is via 

 

mug, tape or paper tape. We have a few Viatron tape decks, 

 

£125 each also Burroughs high speed optical tape readers 

 

£SO and High speed tape punches E45. Still avilable 8 bit NCR 

 

tape punch at £18 SO. 

 

RACAL CIO SUPERGRADE CASSETTES 

 

Superorade 10 minute cassettes complete with library cases, 

 

top quality made for data storage, 2 for £1, 10 for £450. Self 

 

adhesive die cut labels7O for £1. 

 

VERBATIM MINI DISCS 

 

Soft Sectored, Ideal for Tandy TRS 80 Disc System e1C. 

 

E3 50 each or 10 for E35. FREE LIBRARY CASE INCLUDED 

 

ON PURCHASE OF to. 

 

PHILIPS 9 TRACK DIGITAL TAPEDECKS 

 

Just arrived for personal callers are these small 9 track tape 

 

decks, measuring only 15" x 12" >1 12" they are complete 

 

with all T.T.L. controllers and P.S.U. 110 volt operatlon, auto 

 

transformers available £95 each. 

 

PHILIPS QWERTY KEYBOARDS 

 

Uncoded keyboards with standard typewriter keyboard, 

 

mounted on PCB, complete with cover and inbuilt 8 bit 

 

optical tape reader £2500. 

 

MINIATURE UN
 
SELECTOR 

 

12 pole 8 way, this has 4 wiper arms coming out so it could be 

 

used for continuous motoring, the speed el which can be 

 

vied by using our time delay module and a pot. Made for the 

 

GPO, these are new and unused, very compact all the con-
nections coming out of Elie bottom. Thousands of switching 

 

combinations are possible . Price E8 50. 

 

IMPULSE CLOCKS 

 

10" dia, white face and a large clear hands. Require two im-
pulses per min to give correct time but they are also useful 

 

educationally as they can be set to any time very quickly. 

 

Really beautiful clock, price only £650. 

 

REGULATED POWER SUPPLIES 

 

Precision built on stout metal chassis using only top class 

 

components, normal mains Input. Six different models are 

 

available. Simply order by output specification. 

 

1OOv-225mA Î 

 

150v-200mA 

 

200v-200mA all E13 00 each, 

 

175v+225v-150mA I 

 

225v+275v-150mA 1 
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ELECTRONICS Birmingham B19 3JR 021.233.2400 APPOINTMENT 

 

(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD) CALLERS 

 

PO Box 290 

 

8 Hampton Street 

 

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED 

 

CAPACITORS 
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TELEPHONE: BY 

 

Miniature Love Value Order Code 

 

Pofvsryrern. Axial, _t III Toi., i 83V D.C. Wkg Cap 424 

 

mi,PI-.Radial.I.-K,ISpF-S2pF t.2509 Tot. 1 D-33DOF t 2% Td. IOOV D.C.'WEg Cap 832 

 

Ceramic Pla e• Radial, Mao K. :10%Tol. 100 V D.C. Wig Cao 630 

 

Cer.mtt Plata. Radial, Ilid1 K. -20%:0 `80%7.1, 03V D.C. Wkg x829 

 

value 

 

pF 4241 632 630 829 PP 434: 632 1 030 1 029 nF 424 NZ 630 629 

 

1 too 16 6 ¡ 10 25 6 

 

1.2 tM 16 8 1 12 26 

 

1.5 150 i5 a 15 25 

 

7.8 5 180 16 6 i8 27 

 

Z.2 220 t6 6 n 28 

 

2.7 5 270 I9 8 27 38 

 

3.3 5 330 18 8 33 41 

 

3.9 5 290 16 39 43 

 

4.7 s 470 I9 

 

5.6 5 560 16 

 

6.8 5 660 16 

 

8.2 5 820 16 

 

10 6 1000 16 5 

 

5 1200 16 I 

 

15 5 1500 16 

 

18 5 1800 16 ; 

 

M 5 2200 is 6 

 

27 5 2700 18 

 

33 3300 18 

 

39 3900 t8 

 

4] 4700 23 r 6 

 

56 5800 23 

 

Be 6800 23 

 

32 8200 23 

 

Trimmer Orden Code 

 

250V D.C. Wkg. Film DlNeet-, MI14111e 

 

1.4-4,1 OF 19 Cao SOBA 

 

2-BpF f9 Cao SOBE 

 

Z - 2apC 2T Cap 
:06
 C 

 

5.5-59.5.E 29 Cap 08D 

 

Order Code 

 

500'V D.C. Wkg. Cd.< EA T-11, T

:

8 - 3 ao .8OF 48 C 8022 

 

.8-S.SpF 4a Cap 6026 

 

T 
, 61 Cm 802 12 

 

1.] - 12.7 52 Cm 802 19 

 

-Po Veste, Radial Lead, 

 

DiopM Tvpe. -20% To. > 25C V D C. W kg. C280.952 Style 

 

Moul-Type, 110%1`01, >IOOV D C. Wk1L 10.2nin Pitch Cenhn 

 

M0u10ad Type, 110%TI. iIODV D.C. Wig. 79mm Fn Cenae 

 

OF ' 352 360 PHE280 OF 352 

 

.001 : 5 6 .1 6 

 

.0015 � 5 6 .15 7 

 

.0022 5 6 7 22 8 

 

.WO3 I 5 6 7 83 10 

 

0047 5 6 7 A7 12 

 

.006B 
I 
� 

5 6 7 A 16 

 

.01 5 6 7 1.0 19 

 

,015 5 7 8 1.6 27 

 

.022 5 7 a 22 32 

 

.0.?3 5 7 a 

 

047 , 5 7 8 

 

C8B ' 8 8 9 

 

360 

 

8 

 

8 

 

10 

 

PHE280 

 

9 

 

Order Code 

 

C-3 2 

 

Cep 350 

 

Cap FHE280 

 

, Value 

 

CASES 

 

Small Cask Console - Bou Industrial Mouldings 

 

SICot Front Comte, Raensled Top 

 

ASS 6W, CM' 9-10W.. In Or". 

 

1mm Aluminium Too penal FIMsbed Gray 

 

1VI61. DB9, H39 5571 188 

 

í'R15, D130. H471731 268 

 

Order Code 

 

Case 91M 1005 OR 

 

Case BIn11006 OR 

 

PI.It14 Boxes - Bots Industrial Mouldings 

 

ouldr' Box and Ctwa F Irting Flen,gec lid 

 

ASS Box. C'IV Blau B-sX. atop Lid In. Orange 

 

Order Cods: 

 

,•12 W82 031 87 ate 81!Á2007 OR 

 

,
tso.60 OSC 115 Caw 911,12005 OR 

 

19010110 080 195 Caw 31n12we OR 

 

Instrument Case - Boss Indunriel Mouldings 

 

GO 
;r; 

Mfen an u,ed h 14SWO Aluminium 

 

CtI 
-nu

Maluli yed from 1 SSWG Mud Slid 

 

Coven 
Fin ,had 

(]rang! 

 

Ch.wlt Ir i li d IAatt Black 

 

�  

 

Order Code 

 

1'•250 3167 5 H 68.5 (Chasis 153mm Ceapl 1480 Case 81!113000 CR 

 

Plastic Boxes with Metal Lids - Boss Industrial Mouldings 

 

µtolled Tep Box 

 

ASS B.e. C'.v Bass 9uxnes. In Orange 

 

.mm 1., n;-Tep Pane'. F.ni shed Grey 
O,dar Coda 

 

L85 V156 D29 97 ca BIWA003 OR 

 

4111 W'711342 130 Cat 6:104001 OR 

 

L'5"M3B 053 182 Case BIM40DS OR 

 

Olecan Boxes - Boss Industrial Mouldings 

 

O�.wlt So. Ind Fli nge l Lid 

 

Aluminium 80. and Lid in Natarl Finish 

 

U 13 w83 031 

 

L152 W82 050 

 

L192 V1113 Der 

 

104 

 

ie, 

 

280 

 

Older Code 

 

Caw BlKIM \A 

 

Cale BI nVS005 NA 

 

we BI n1;Á38 NA 

 

VERO ELECTRONICS PRODUCTS 

 

2.5" x 5'•.1" pitth Var.bwrd 

 

3.76- x s" .1- parch V-bwrd 

 

i14n Yer00wed 151 

 

3.75". S".1- phdl Fiain Board 

 

5.82•• .2.1".1"  Oil V-0 Div 8wrd 

 

Spat F.c. Cutter 

 

Ph ~'..Tool Tool for IMO typa pin 

 

DS Pins A00 1100) 

 

55 Pin .04011001 

 

aine,. Bwrd StendOff (1001 

 

Zni la nd swM011 11001 

 

"'n, 9oard 9tandpff (1001 

 

i:e Kit fl- 2-war, 25-b) 

 

Ven7wi,t Canal 14001 

 

Var-I. Wºi 141 

 

Flip Top Box, Small, Black 

 

Elio TOO Box• Lanai Si
t

= 

 

59 VERO 21069J 

 

BB VERO 210]2❑ 

 

70/Pack VERO 21076C 

 

58 V5R021078E 

 

111 VERO 21084E 

 

89 VERO21DI3A 

 

122 VER02101S, 

 

38lFac1 VERO 210670 

 

3817  VEER021017B 

 

18117ck VER021321K 

 

2151Pack VERO 21322C 

 

2261Pack VERO 213270 

 

375lKit VER0213410 

 

40717aek VERO2133nF 

 

2281PIck VERO 213400 

 

192 VERO 213170 

 

260 VER0213197 

 

Small Dank Comrl. - Boss industrial Atouldinçs 

 

Slope Front C.-IiReC6nM TOO 

 

ASS Bau. CU Brs Surber, in Ornge 

 

I- Aluminium Tap Fanal Finiened Gray 

 

Ventilation Slob In am 

 

WIGS 13143 1132 156! 

 

W170 0143 M32 Be! 

 

W170 D214 H32 1821 

 

206 

 

271 

 

375 

 

Order Code 

 

Caw BI V6005 OR 

 

Ces! BI MSDOS JR 

 

Case BIN-60G7 CA 

 

All Metal Desk Comolef - Bons Ind-ial Mouldings 

 

Sldee Front Conaae. --rad I. 

 

Tno PieOs All Aluminum Corti-lion 

 

Ventilation Slon In Pear antl Basa 

 

Choler of 15
°
 .r 30' Sloping F,.nt 

 

Off While Top Panel. Blue Bea 

 

�®® 

 

`.� 
-

®" 

 

�! 

 

Older Code 

 

W102 DUO H29 St 115° cope 1018 Casa Ba!7151A 

 

W165 D211 
H33176115: rope 1350 Cate61M7154A 

 

tV254 D287 H33 L7B1 t5° rope 1572 Caw SIM)156A 

 

.2560287 H331761 IS
°
Mope 1923 Case 914e1158Á 

 

14102 D14OH281î 6130', ope 1Ole Caw HI N11301A 

 

1,1850183 H281102130' rope 1202 Caw 
ST7303A 

 

VR56 13259 1-128 11021 70° torn 1512 Caw 0:M]306Á 

 

íV355 0259 H2911C21 30
° rope 1ST! Caw a1n17308A 

 

E-.saki Size Dark Console - Boss Irdustrla:' hlouldinos 

 

SlOpt Front Comore 

 

ASS Cate. C4V Brae Su era, In Orange 

 

1- AI-111- TOO Penh• Finipleo 3 rev 

 

Order Coda 

 

WIN 0127 H451701 375 Case 51,`80060. 

 

HARDWARE 

 

O.I.L. Sockets 

 

8 Pin Low FI fill SOO ar Tin 

 

14 Pln LOw Prof9e SOakei Tin 

 

15 Pin Law Profae Sack. Tin 

 

24 Pin LOW Profila Socket Gold 

 

28 Pin I ow Profits Socket GotC 

 

40 Pin Low Profile Sacker G.Id 

 

Heatsinks 

 

!ndividuei Tyne foe 1 . TOS S0'CAV 

 

1ndividu&I Tepe roe 1 . T066 10.VCAV 

 

Individual Tepe for r x T03 7.2'CAS 

 

Individual Tepe fw 1 x T012617'C(W 

 

Individual Type for I x T0220 t 7'CM' 

 

P.C.B. Component 

 

NIO Pen, BIVB In.,$Iow Oryilg 

 

Fusehoiders 

 

Sun 20mm .5mm faas. 

 

P.C.B. M-n,il g, Caen Typa 

 

LTessis Mouedng, Open Type 

 

Panty Mp;ntirp, S4-dn- Slot 

 

Parnl Mountap, Fir-lis raee 

 

Fuses 

 

20mm . 5mm Glass, 

 

OuI4k 81pv, Rang1 I ODrnA - SA 

 

Slan Blaw. Ran3e 2
-
:OrnAiA 

 

Lampholder. Panel Mounting 

 

Slmiler m Sp la to P.OilH MP 

 

Lon Vol" Type Suits LES and M/F BvlbC 

 

Loy, Voltage. Red. Amber o, Green 

 

Internal Neon 200R40V Red o, Arabe, 

 

Bulbs, Law Vol", L.ES. 

 

S". 0.3g.;6 5 V. 1 W. 14V. 0.75W 

 

O,darCad. 

 

1 ❑IL SK,a 

 

DIL SKT ta 

 

1< OIL SKI 16 

 

Be OIL SK
I 24 

 

78 OIL SKI 2B 

 

127 DIL SCTaO 

 

10 Sins 5F 

 

26 Sink TV2 

 

24 Sink TV3 

 

23 Sink T-14 

 

23 Sink T1 5 

 

92 Par,33rC 

 

a FuuIH2OB 

 

17 FusaiM20C 

 

77, FUYJH20PT 

 

66 FusaIH2O1 

 

g F e 20 

 

22 ASFbae20 

 

Rating 

 

75 Lam. LV 

 

95 Lamp N 

 

22 Bu10 LE5 

 

- t'Oltag! 

 

RESISTORS 

 

CerSosl Film, Fixed 

 

0.25W, E24 VII.ee IRD.1 DM. 5% To. 

 

O.SW. E12 Vatµn IRDAM7, 10%T,OL 

 

Metal Film, Fixed 

 

C.SW, E24 Valuer. SRI-IM, 2%T01. 

 

2.51.1, E72 Viii- 1OR47K, 596Tol. 

 

Metal Oliza, Fixed 

 

O. W1. E24 Valu.. nMJ3M, 5% Toi. 

 

l5 ex. 90p7100 iMWr fO/Valu.) 

 

2e.. t25.n001 Mull f0lVeluel 

 

e.. 3.80/100 IMult 10 VOW 

 

13 ea. 7.90/100 Must tO/V.lvel 

 

10 an. 5.401100 IMult tOlvalu.I 

 

Order Code 

 

E7Á011000IMult IOGIVS I R. ran% 

 

E1 0.10í1000 IMult 100Nalas) R. PCIi 

 

+value 

 

E32AOíIWO Will, 100N.k1.) Fee `ÁR30 

 

Re 11111 

 

v.1u. 

 

Ra VR37 

 

- verve 

 

Skeleton Presets. Miniature 

 

0.1W, E3 Val sea, tOOR.l M, Lin. Varti el hlountllg 

 

0.1 W E3 Vel teas, IOOR.IhI. Lin. Horiaortel Moontinv 

 

Skeleton Presets, Standard 

 

0.3W, E3 Va teas, i00R 4817. Lin. Verloal MprnNng 

 

0.31'1. E3 Valsas. 1OOR<M7. Ln. .*,I-rel 1xO,,,-g 

 

Potentiometer, Rouaty 

 

O.SVI. E3 Values. I K-7612 Un- 

 

D25W, E3 ValuK. 4K7.2n12 LOP. 

 

7 

 

] 

 

10 

 

0 

 

34 

 

34 

 

Order Code 

 

Mm Frems'V 

 

Min Preset � 

 

+ Veine 

 

Sttl preltt V 

 

S:d Pm . H 

 

V.luc 

 

Pot Lin 

 

0., Log 

 

• Yaluº 

 

 � 
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DIGITAL INTEGRATED CIRCUITS 

 

4000 Suffered C-MOS - Hi9h Spew 

 

5-15V B"Smies. Up t.2CA0l. 7400 T.T.L. 

 

HEF4000 14 HEF4048 /00 

 

HEF40O1 14 HEF4047 B] 

 

HE-400? 14 HEF<049 28 

 

HEF4006 95 HE14050 29 

 

HEr40D7 14 HEF4051 89 

 

HEF4008 80 HEF4C52 72 

 

HEFa011 1a MEF4p53 72 

 

HEF4O12 14 HEF4066 37 

 

HEF4013 32 HEF4067 390 

 

HEF4014 84 HEF4D58 14 

 

HEF4015 60 HEF4pp 14 

 

.EF4018 35 HEF4p70 14 

 

HEF4017 55 HEF4071 14 

 

IIE-4012 65 iiEF40TJ 16 

 

HEF4019 46 HEF4073 ifi 

 

HEF4020 88 HEF4075 16 

 

HEF4021 85 HEF4076 85 

 

HEF4027 82 HEF4077 14 

 

H'cF4023 14 EF4078 16 

 

HEF4024 45 EF4081 16 

 

I'll 4025 14 HEF4082 18 

 

HEF4027 32 HEF4085 64 

 

.614026 52 HEF4086 64 

 

.E14 11 60 HEF4093 50 

 

HEF4030 46 HEF4094 175 

 

.EF403t 200 HE14104 106 

 

HEF.035 110 HE 4502 91 

 

HEF4ND 08 HE 4505 571 

 

NEF4041 75 HEF4506 j5t 

 

HEFAN2 54 HEF4510 70 

 

HEF4N3 79 EF4511 110 

 

HEF4344 84 1 HE14512 as 

 

HEF4514 250 N]dOON 9 N7G.N 63 

 

HEF4515 î99 N]AOtN 11 N7.5N 65 

 

HEFd518 90 N:402N 11 N7448AN 62 

 

HE14517 382 N74 1]3N 11 N7.7AN 91 

 

HEF4518 69 N74NN 12 N7.SAN . 

 

HEF4519 55 r47405,N 12 N7450N 13 

 

HEF4570 85 N740R.4 75 N7451N 1] 

 

HEF4521 18g N¡40]N 27 N74 51N Is 

 

HEF4528 93 N74LiBN 13 N7454N 13 

 

HEF4532 120 N7409N 13 117401)N 13 

 

HEF4534 610 N7410N 11 N747ON 26 

 

HEF4539 110 N7411N 19 N7472N 22 

 

HEF4S43 155 N7412N 17 N7473N 23 

 

HE14555 JB NN13N 23 N7474N 23 

 

HEF4556 78 N741dN 46 N7475N 28 

 

HEF4557 386 N741&% 22 N7476N 26 

 

11EF4565 97 K74-23 N7480N 43 

 

NEF4724 171 N7420N 11 147G83N 63 

 

HEF40097 90 N742 1N 26 17485N 65 

 

HFF40048 13 N7425N 27 N7488N 23 

 

HEF40106 62 N7426N 22 N7490N 30 

 

HEF40160 119 147427N 22 N7491AN GO 
HEF40161 119 N]428N 30 N7492N 33 

 

H£F40162 119 N743oN 11 N7G93N 31 

 

HEF40i63 119 N7432N 21 N7494N 74 

 

HE-0114119 N7433N 30 N7495AN 48 

 

NEF40175 i14 N7437N 21 N749eN 46 

 

NEF 40742 140 N743$N 21 N74100N 66 

 

HEF40143 140 N7439N 60 N741C]N 26 

 

HEF4U194 N 119 N7440N 12 N74109 42 

 

k1EF40195 117 17442N 4C N74 16f, 148 

 

N7.3N 79 N74121N 23 

 

N74122N 39 

 

N 123 37 

 

N74125N 32 

 

N74 26 32 

 

N74 MN 7G 

 

N74132N 46 

 

N74t45N 60 

 

N74147N1 125 

 

N74148N 83 

 

N741SON 65 

 

N74151N GB 

 

%74153N 55 

 

N74154N 98 

 

NTq155N 53 

 

N74156N 46 

 

.74157N 49 

 

N74158N 54 

 

N741GON 74 

 

N74161N 74 

 

N74162N 74 

 

N74183N 74 

 

N74164N 65 

 

N11651 85 

 

N74166N 93 

 

N74170N 134 

 

N74173N 111 

 

N74174N 63 

 

N74175N 62 

 

N7418DN 80 

 

1474181N 165 

 

N74182N 69 

 

N74192N 65 

 

N74MN 60 

 

N74194N 80 

 

N7419514 79 

 

N74198N 120 

 

N74199N 139 

 

N74221N 160 

 

N74279�.N 116 

 

N74293N 200 

 

N74385N 150 

 

N7436811 1 s 

 

N74387N 120 

 

N74368N 150 

 

7ats 

 

N741-SOON 

 

N741-301N 

 

N74LS02N 

 

N74L503N 

 

N74LSNN 

 

N74LS05N 

 

N74LSOBN 

 

N]4LS09N 

 

N74LSION 

 

N74LS11N 

 

N74L517N 

 

N7/tS13N 

 

N74LS14N 

 

N]4L515N 

 

N74LS20N 

 

N74L$21N 

 

N76L522N 

 

15 

 

16 

 

16 

 

16 

 

I8 

 

. 

 

16 

 

22 

 

16 

 

22 

 

23 

 

38 

 

74 

 

74 

 

16 

 

72 

 

24 

 

N74L52aN 32 

 

N74LS30N IB 

 

N741,532re 24 

 

N74LS33N 32 

 

N74LS37N 24 

 

N74LS38N 24 

 

1,17dL540N 22 

 

N74LS42N 53 

 

N74LS6/N 22 

 

N74L554N 18 

 

N74LS55N 22 

 

N74LS73V 29 

 

N74LS75N 40 

 

N741- 76N 33 

 

N]4LS78N 33 

 

N74LS87AN 97 

 

N74LS85N 70 

 

N74LS96N 33 

 

N74LS90N GS 

 

NidL$92N 70 

 

N74LS93N 45 

 

N74LS9F63N 65 

 

N74LS%N 116 

 

N74LS107!: 38 

 

N74LS109N 38 

 

N]4LS112N 40 

 

N74LS113N 38 

 

N74L$11GN 38 

 

N74LS125N 40 

 

N74LS128N 40 

 

N74LS132N - 60 

 

N74LS136N 37 

 

N74LS138N 

 

NT4LS139N 

 

N74LS153N 

 

N74LSI54N 

 

N7475tSN 

 

N74LS156N 

 

N74L$157N' 

 

N74LS158N 

 

N74LS160N 

 

N74LSt81N 

 

N74LS102N 

 

N74LS1B3N 

 

N741St64N 

 

N74LS170N' 

 

N74LS173N 

 

N74L$174N 

 

N74LS175N 

 

N74LS18LN 

 

N74L559pN 

 

N74LS191N 

 

N74t.$192N 

 

NT41S193N 

 

N74L$194N 

 

N74LS195AN 

 

N74LS196N 

 

NT4LS197N 

 

N74 1,524QN 

 

4QN

N]4L5241N 

 

NU L$
2

242 

 

.t "'a 
N74L5244N 

 

N74LS25tN 90 

 

85 N]4LS25311 105 

 

a6 N74L5257N 1N 

 

76 N]4LS25BN 107 

 

122 N74LS260N 26 

 

eJ N]4LS261N 360 

 

gD N]4L5286N 40 

 

54 N]aLS273N 130 

 

60 N74L52B3N 116 

 

1141 N74LS290N 90 

 

78 N74LS293N 100 

 

130 
IP r474L5298N 1C0 

 

78 N74L6324N 170 

 

90 N74L536BN 105 

 

200 N74LS366N 105 

 

100 N74L5367N 105 

 

100 N74L5368N •05 

 

100 N74LS373N 150 

 

320 N741-0741,1 5D 

 

91 174LS375N 100 

 

95 N7ALS378N 160 

 

128 N74LS386N 35 

 

130 474LS390N 170 

 

150 N741-5393N 170 

 

120 7174LS395N 1$D 

 

80 N74L5490N 130 

 

1f0  1741.S670N i70 

 

160 

 

100 

 

00 

 

160 

 

160 

 

LINEAR INTEGRATED CIRCUITS 

 

CA33" 92 NE592K 162 

 

CA3D:8 75 RC4136 t30 

 

CA3D20 i9' TSA120S 79 

 

CA3D28A 86 TCA580 346 

 

C 304 76 TCA730 450 

 

CA3048 745 TCA]40 450 

 

C 3080 70 TDA1009 326 

 

CA3069E 253 TDA7071 648 

 

CA31306 90 TDA1028 338 

 

CA3140E 38 TDA1023 338 

 

CA31996 266 TOA10348 217 

 

LM301AN 30 TDA2581 266 

 

LN130&N 95 ToA2640 292 

 

L41 31&N 200 TLOBICP 75 

 

LM019N 216 TLOBAGN 140 

 

1.1,112411 70 VA709CT 46 

 

LM11339N 71 UA709CN 40 

 

LM381N 110 UA7IGCN 41 

 

LN1381nN 180 VA711CN 65 

 

LN1382 12C UA74IDT 

 

UA741C.N 1$ 

 

VA747CN 50 

 

atCia581 ly 
VA7a8CN 35 

 

s1C1496N 97 
yolrage Regulators 

 

NE531 119 

 

NE536T 216 LV3D9DA (K! 108 

 

NE540 225 UA723CN 38 

 

NE 55N 25 UA7805CU 6� 

 

NE 56N 60 VA7912CU 65 

 

NESBON 351 UA781SCU 65 

 

NE561N 427 UA7905CU 66 

 

NF 562N 461 UA7912CU BG 

 

NE565N 170 UA7915CU 86 

 

NE66614 755 UA78LOSCi 32 

 

NE 7N 170 UA78LO6CS 32 

 

NE 70N 405 UA
-
8L12C5 37 

 

N557�N 459 UA7BL15C5 32 

 

OPTO ELECTRONICS Order Code 

 

Light Emitting Diodes. Individual 

 

.IM'13-) 
.; 

14 CDY54 

 

Gne� 17 COY95 

 

YOU- 19 COY97 

 

panel Mop111irlg Clip lo ait. 3 LED3 Clip 

 

2' f5-) Á4d 15 COY24A 

 

Green I7 C. Y94 

 

Y41I4w t9 COY96 

 

P.n.I hl-li11.CIV Ht- 5 1 ED5 Clip 

 

Light Emitting Diodes - 7 Segment Display 

 

.3
-
 (7.6nm) C. 4- A.H. 0ec7m41 PI. 

 

Rtci 160 XAN31161 

 

C. Anwe R.H. Decimal Pc 

 

Green 199 XAN3051 

 

C. Ca Node R.H. D¢irn., 

 

PLRed.LOrr Cunenldl.in 160 XAN3074 

 

.6" C. Anode LH. D¢im.l 

 

N. R. 230 XAN6620 

 

C. A-d. L.H. Dxim.l 

 

Pt Greco 230 XAN6520 

 

C. C.lh ede L.H_ 

 

0¢imal 230 XANFi640 

 

Photoratirtors 

 

ORPi2 

 

ORP61 

 

90 ORP12 

 

90 ORP6t 

 

Phototransistors 

 

GCP]t I$0 OCP71 

 

2-X25 175 BP 

 

%25 

 

apX29 175 BPX29 

 

Photomupler 

 

FCD820 

 

150 FCD82: 

 

SWITCHES 

 

Miniature To94e - HoneYwell 

 

SPDT 2Ar2511V A.C.,BA+28V D.C. 68 SY7qA1011 

 

SPDT GDfI 67 S'A' 3A1021 

 

SPDT Doud1º84zT4Cenae 75 SW8AiN1 

 

9PDi SI-n91eB:erTOCentte 75 O SWBA105t 

 

SPDT 841 70 SWA 

 

S051 

 

OPDi 86 SW B42011 

 

DPDT C70f1 92 SW BA2021 

 

DPDT Dpp61.91rsTOCxlre 1C2 SWBA2M! 

 

DPOT Sngle Bia Tp Cnlre 102 SW' 8A2051 

 

DPOT alar 96 SW BA2061 

 

Miniature Push - C & K 

 

S- PusSTp!A.kº.Nlpmeneary 

 

SP P1Y. To Or.Ak, Mcrnvn;.ry 

 

O5Af15DV A.C., 1A;26V D.C. 

 

Slide - Switchcraft 

 

DPOT St.nd.rd A<Iumx 

 

CPDT S1o1 Attuaeor, Vd+.ge CSanpq N.rkeb 110f240 

 

order Cod. 

 

54 SIN 653'. 

 

54 S'N 6633 

 

36 $w 45206 

 

43 SW46206F 

 

SEMICONDUCTORS 

 

Diode 

 

N827 193 

 

N914 

 

N916 

 

Na00, 

 

N4002 

 

N4003 

 

N4004 

 

CpC$ 7 

 

4 

 

5 

 

4 

 

4 

 

B 

 

8 

 

N{0p6 7 

 

N4007 e 

 

1N4148 3 

 

IN5402 $ 

 

INS4N 6 

 

9AX13 5 

 

aAY38 27 

 

6810614) 122 

 

SBt10G 61 

 

9Yf27 15 

 

BY206 34 

 

BYXIO 19 

 

OA47 0 

 

DA90 

 

OA91 

 

oA200 

 

7 1 

 

9 1 

 

OA202 

 

Mibrorrs.e 

 

BAW95O 1091 

 

CL8960 2592 

 

CXYfIC 1290 

 

Zener Dioda 

 

GOO-. W NV7�33 13W C7V5t75 

 

82122182X70•VrJ.g. a 62X61.VC1u5e 16 

 

SEMICONDUCTORS 

 

Reetlfi.r Brldges Order Code 

 

tAGOÇVS_l.l. 93 BY179 

 

1,4A60VS.I.L. 84 BY164 

 

1.5A 100V O.I.L. 33 V-8

I.SA40DVD.I.L. 3s V7A4B 

 

I 5 100v 45 w01 

 

1.5A400V 52 WN 

 

2A IOOV S9 VS148 

 

2A 400V 109 V5448 

 

6A11X)V 1.7 VH148 

 

6A 400V 1$3 VH449 

 

iQA 100V 172 VJ146 

 

1OA 40pV 201 V A148 

 

i5A 100V 215 V048 

 

1SA 400V 226 VL448 

 

30A 100V 242 VK148 

 

30A 400V Z60 VK448 

 

S-C.R:s 

 

4A 400V 54 C1060 

 

12A 400V 108 TIC126D 

 

Tripa 

 

101 500V 124 5713B.SD2 

 

151 SDOv 171 31139-5
V 

 

23A 50OV 492 BTYMI-500 

 

COMMUNICATIONS INTEGRATED 

 

CIRCUITS - PLESSEY 

 

SL38DC 242 $LE41C 38A 

 

SL362C 302 SL650C 855 

 

SL 10 230 SL651C T86 

 

SL811C 230 SLG52C 320 

 

SLGt2C 23C SL680C 230 

 

SL613C 3N SL701C 220 

 

SL520C 347 

 

51.627r 347 SLIBIOC 

 

SL622C 954 SL1611C 

 

SL823C 629 SL1612C 

 

SL614C 32, SL1613C 

 

31630C 218 51.16200 

 

51640C 324 SI-1621C 

 

MAINS TRANSFORMERS Orderepde 

 

5¢cr�Gnin meY Se conl�ec:eb in se: i4s d 

 

11.r411e110 AiM_ Wipe YOltage r4n9e 

 

P.inrari� o-220, 240V 

 

6V A - Cl�p TYpe Comsrunion 

 

ARPro%. 18% Reg lation. F.C. 54. H36, Y735 

 

04.SV.04.5V5¢oM.nes 220 Treea6VA 

 

03V. O6V 6C 

 

a12V,Od2V 120 

 

6t5V, 615V 150 

 

620V. O.20V 200 

 

20VA - Clxro TYpe C1nsº1e-•An 

 

ApprOa. 16% RAgulañpn F.C. 70, H48, W46 

 

0-4.5V,Ci.5V 335 

 

D6V.OóV 

 

o-12V. 6iZV 

 

61SY, 0.15V 

 

0-17.51, 617-5V 

 

62Gv.620V 

 

Tr4ns'OVA 45 

 

80 

 

in 

 

50 

 

75 

 

200 

 

55 VA - Cl- Tece COnnBlptipn 

 

A14prox. 10%Ray4upn F.C.92, H64. W57 

 

0.6v,041VSe Jarler W Tr..x55VÁ 80 

 

612R 612V 120 

 

615V, 0-15V 150 

 

O20 V, OP20V ZOO 

 

630V, 630V 300 

 

1ODVA- FraneTyxConetructic.� 

 

Apprgx.6%Re9u1ºtion 1-187, W74, D64 

 

625V, 625V S-dm:re 825 Tr4n4100VA 260 

 

040V,DADV 400 

 

166 1 fL1623C 251 

 

166 ! $LIG25C 225 

 

166 -, SLt526C 251 

 

1133 SL1630C 166 

 

I 225 $L640C 193 

 

225 SL "IC 193 

 

SLIBaOC 170 

 

SL660pC 890 

 

SLS640C 401 

 

SL6850C 378 

 

SPB629 446 

 

SPBfi303 136t 

 

SpP.655a 1058 

 

$pBB57B 1068 

 

SP66596 907 

 

eP8B 807 660  

 

SPB69D 907 

 

$P9780a 650 

 

SP87906 454 

 

Spa7948 454 

 

Trmsizton 

 

21329 37 

 

2141693 30 

 

2N221aA 23 

 

2N22' 21 

 

2N2369 e 

 

2N2369A 20 

 

2126" 42 

 

2N299G 49 

 

2N2895 28 

 

2N29G4 21 

2N29CfrA 24 

 

2142905 22 

 

2N2905A 24 

 

2K2908 19 

 

2NJ907 22 

 

1N2307A 25 

 

217918 230 

 

N78 8G 1I 

 

2N3053 ] 

 

2113054 0 

 

21130 5 50 

 

2.305`+ 

 

Fu111SB Test 86 

 

2N33a0 30 

 

243442 141 

 

113702 8 

 

2N 7W 

 

2113]01 8 

 

2N37C5 

 

2N37O6 

 

2N3707 9 

 

2N3709 9 

 

2N37OO 11 

 

2N3773 270 

 

7N38t9 20 

 

2N38m 39 

 

2113866 97 

 

2113903 20 

 

2N391A 8 

 

2N3905 2 

 

2113936 12 

 

2N3962 95 

 

2N4347 227 

 

2Ná401 20 

 

2tiM013 20 

 

21.16 86 

 

2N.27 206 

 

2N4856 15e 

 

2N4858 34 

 

2N4860 122 

 

2N5204 43 

 

2NS416 108 

 

2145457 35 

 

2N5458 30 

 

2115459 32 

 

2116158 432 

 

40673 80 

 

AC188 22 

 

AD161 35 

 

AD182 38 

 

SC107 10 

 

SC1078 14 

 

9C106 0 

 

5C108B 4 

 

BCfOBC 6 

 

BC109 0 

 

BC109B ] 

 

OC109C 8 

 

9C147 

 

BCi4B 9 

 

9Ct49 6 

 

SC157 10 

 

BC158 9 

 

OC 59 11 

 

SC177 15 

 

BCt]e 5 

 

8C179 IS 

 

SC182 0 

 

SC 82L 11 

 

SC183 10 

 

SC183L 11 

 

BC184 10 

 

SCi84L 11 

 

eC2e2 10 

 

aC212L il 

 

BC'213 10 

 

sG213t II 

 

BC214 10 

 

BC214L 11 

 

eC327 17 

 

BC328 15 

 

BC337 16 

 

.3814 

 

9C478 74 

 

BCS47 12 

 

BC548 10 

 

BC5486 15 

 

eCs49 12 

 

9C5490 20 

 

9C557 t4 

 

BC558 24 

 

aC559 17 

 

9CY34 97 

 

BCY70 14 

 

BCY71 14 

 

SCV72 15 

 

60131 35 

 

80132 35 

 

90135 38 

 

BD136 37 

 

80137 38 

 

BD138 39 

 

60139 35 

 

80140 35 

 

8F115 28 

 

BF 180 37 

 

9F181 37 

 

BFZ57 35 

 

BF256 32 

 

8F259 36 

 

BFR20 303 

 

99521 428 

 

9FX13 73 

 

9 F84 26 

 

8FX85 26 

 

9FX88 30 

 

BFX87 22 

 

9FXB8 26 

 

8FY50 15 

 

9FY51 IS 

 

9FY52 18 

 

9FY90 97 

 

8LXfi5 238 

 

SLY35 1889 

 

BLv93A 2706 

 

BPX25 175 

 

BPX29 75 

 

BRY39 45 

 

a5 v.69 

 

9$%20 19 

 

9SX88 16 

 

MJE340 48 

 

MPF1C2 32 

 

OC28 07 

 

OC]5 11 

ON5 82 

 

OCP7i 180 

 

TIPiBA 61 

 

TIP29C 53 

 

TIP30A G4 

 

TI P300 57 

 

TIPJIA 43 

 

TIP31C 58 

 

TIP32A 19 

 

TIP32C 53 

 

TIP4fA 59 

 

TIP41C 69 

 

TIP42A 59 

 

TIP4ZC 59 

 

71P2955 66 

 

TI P3055 54 

 

T S63 33 

 

YTX109C 14 
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK 

 

---WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS 

 

STEREO PRE-AMPLIFIER POWER AMPLIFIER 

 

CPR 

 

CPR 1—THE ADVANCED PRE-AMPLIFIER 

 

The best pro-amp"fler in the U.K. The superiority of the CPR 1 is probably 

 

In the disc stage. The overload margin is a superb 40dS, this together with the 

 

high slowing rate ensures clean top, even with high output cartridges tracking 

 

heavily modulated records. Common-mode distortion is eliminated by an unusual 

 

design. R.I.A.A. is accurate to ldB; signal to noise ratio is 70d3 relative to 

 

3.5mV; distortion < 005% at Soda overload 2OkHz. 

 

Following Chia stage is the flat galnlbalance stage to bring tape, tuner, etc., up 

 

t0 grower amp. signal levels. Signal to noise ration 85db; slew-rate 3V/u5; 

 

T.N.D. 20Ni-20kNz < •008yo at any level. F.E.T. muting. No controls are fitted. 

 

There is no provision for tone controls. CPR 1 size is 138 x W x 20mm. Supply to 

 

be }16 volts. 

 

MC 1—PRE-PRE-AMPLIFIER 

 

Suitable im nearly all movin7-eo11 cartridges. Sensitivity 70/170uV switchable 

 

on the p.c-b. This module brings signals from the now popular low output 

 

moving-Coll mrtridpes up to 3-5mV (typical signal required by most pre-amp 

 

disc Inputs). Can be powered from a 9V battery or from our REG 1 regulator 

 

board. 

 

REG 1—POWER SUPPLY 

 

The regulator module, REG t provides 15-0-15v to power the CPR 1 and MC 1. 

 

It can be used with any of our power amp supplies or our small transformer TR 6. 

 

The power amp kit will accommodate it. 

 

POWER AMPLIFIERS 

 

It would be Pointless to list in so small a space the number of recording studios, 

 

educational and govemment establishments, etc., who have been using 

 

CRIMSON ampsrsatlsfactorlly for quite some time. We have a reputation for 

 

the highest yuarity at the lowest prices. The power amp Is available in five 

 

types, they all have the same specification: T.H.D. typically 01 % any pow er 

 

ikHz it ohms; T.I.D. Insignificant: slew rate limit 25VfuS; signal to noise ratio 

 

IlOd B; frequency response 1OHz-35kHz, —8d0; stability unconditional; protec-
tlon—driveº any load safely; sensitivity T75mV (25OmV or 100mV on request); 

 

size 120 x 80 x 25mm. 

 

POWER SUPPLIES 

 

We produce suitable power supplies which use our superb TOROIDAL transformers only 50nim high 

 

with a 126-240 primary and single bolt flxing (Includes capacitors/bridge rectifier). 

 

POWER AMPLIFIER KIT 

 

The kit includes all metalwork, heatsinks and hardware to house any two of our power amp modules 

 

plus a power supply. It is contemporarily styled and Its quality is consistent with that of our other 

 

product.. Comprehensive instructions and full back-up service enables a novice to build It with con. 

 

fidence in a taw hours. 

 

PRE-AMPLIFIER i(IT 

 

This Includes all mala7woA, pots, knobs, etc.. to make a complete pre-amp with the CPR 1(S) module 

 

and the MC 1(S) if required. 

 

ACTIVE CROSSOVERS 

 

X02  £14.43 X03  E23-M 

 

POWER AMPLIFIER MODULES 

 

CE 008 eOW/S oh ma 35«0, £74.33 

 

CE 1004100Wí4 ohms 35.0:15v E21.a 

 

CE 1008100Wfa ohme 45-0-45v £24.39 

 

CE 170417DWf4 ohm. 45.645v £2912 

 

CE 170817OW/a ohms 60.0-60H £31 9e 

 

TOROIDAL POWER SUPPLIES 

 

CP51 for 2 x CE 608 or 1 x CE 1004 £1555 

 

CPS2 fer 2 x CE 1004 or 2f4 x 

 

CE 608  £1766 

 

CPS3 for 2 x CE 1008 or 1 x 

 

CE 1704   £18.54 

 

CPS4 for 1 x CE 1008  £1908 

 

CPSS for t x CE 1708   £22.88 

 

CPSS for 2 x CE 1704 or 2 x CE 

 

CE 1708   £23-!/ 

 

NEATSINKS 

 

Light duty, 50mm, 2°C/W   £145 

 

Medium Dower, loomm, 

 

1-4-Cf W   Et-20 

 

DiscolOroup, 15omm, 1-1-CiW £2.85 

 

Fan, 80mm, state 120 or 2404  £18.50 

 

Fan mounted on two drilled 

 

100mm heatalnks. 2 x 4°CIW, 

 

65*C max. with two 170W 

 

modules   E2916 

 

THERMAL CUT-OUT, 701C  £1.45 

 

POWER AMP 

 

KIT  432-90 

 

PRE-AMPS: 

 

These are avail-
able in two ver-
sions—one uses 

 

standard compo-
nents, and the 

 

other (the S) uses 

 

MO resistors 

 

where necessary 

 

and tantalum capa-
citors. 

 

CPRI  E30.04 

 

CPRIS  E30.9a 

 

MCI   £20.41 

 

MCIS £32.44 

 

Pre-amp kit E37.24 

 

POWER SUPPLY 

 

REGI  ES-75 

 

TR6   C11-92 

 

BRIDGE 

 

DRIVER, SDI 

 

Obtain up to 34OW 

 

using 2 x 17OW 

 

amps and this 

 

module SDI ES-49 

 

CRIMSON ELEKTRIK 

 

lE STAMFORD STREET, 

 

LEICESTER, LEI 6NLL 

 

Tel- (11M 553SOB 

 

All prices shown are UK only and 

 

Include VAT and post COD 900 extra, 

 

£100 limit Export is no problem, please 

 

write for specific quote. Send large SAE 

 

or 3 International Reply Coupons for 

 

detailed information. 

 

Distributors'— 

BADGER SOUND SERVICES LTD., 

 

40 WOOD STREET, 

 

LYTHAM ST. ANNES, 

 

LANCASHIRE, FY4106 

 

"MINIC TELEPRODUCKTER 

 

BOX 42M. 5.750 12 

 

UPPSALA 12, SWEDEN" 

 

Bean 
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Do something PRACTICAL about your future. 

 

Firms all over Britain are crying out for qualified people. With 

 

the right training, you could take your pick of these jobs. 

 

Now, the British Institute of 

 

Engineering Technology will train 

 

you in your spare time to be an 

 

Electrical Engineer. 

 

You risk nothing! We prom-
ise to get you through your 

 

chosen course—or, refund your 

 

feel 

 

So, join the thousands who 

 

have built a new future through 

 

home study Engineering courses. 

 

Courses in 

 

C & G Elect- Technicians 

 

C & G Elect. Installations 

 

Telecomms. Technicians Exams 

 

Television Servicing 

 

Radio Maint. &Repairs (BIET) 

 

Pract. Radio & Electronics 

 

Plus over 60 other 

 

home study courses. 

 

POST COUPON FOR FREE 44 PAGE GUIDE 

 

BRITISH INSTTI'UTE OF 

 

ENGINEERING TECHNOLOGY 

 

Aldermaston Court, Dept. TEE 46 Reading RG74PF. 

 

NAME (Block capitals please)  

 

ADDRESS  

 

 POSTCODE  

 

AGE 

 

LAccredited by CACC Member of ABCC 

 

= t!• = = = = = = = = = = = = = wJ 

 

Other Subjects 

 

LAIR PRODUCTS New 10MHz 

 

scope Doa. PFM200 £4918, case £378, 

 

adaptor £3-19, Connector kit E7058. 

 

Microvision TV UK model £4995, mains 

 

adaptor £8'73. PDM35 E2795, mains 

 

adaptor E319, case £319. OM350 £6715, 

 

DM450£0595, DM235 E494S, rechargeable 

 

baNs £750, mains adaptor £370, case 

 

£445. Enterprise grog. calculator with 

 

accessories £YI95. 

 

COMPUTER GAMES Star chess E5815. 

 

Chess champion 6 FA-50. Chess challen-
ger 7 £%. Chess challenger 10 £05350. 

 

Voice challenger poa. Checker challenger 

 

2 E44, checker challenger 4 £44. Atari 

 

video computer £130, cartridges £73.45. 

 

COMPONENTS 1N4148 140. 1N4002 

 

280, 747 17p. bct82b, bct89b, bct844, 

 

ón2126, óc2136, bc214c Sp. Resistors iW 

 

5% E12 10R to 10th 7p, 040 for 50+ of one 

 

value. 15V etectrolytics. 511(2!S170122uf Sp, 

 

100uí 6p, 1000uf 100. 716 FeCI £1.13. 

 

Data pen 790. 40 so ins pcb 600. Poly-
styrene capacitors E12 63V 10 to 1000pf 3p. 

 

1n2 to tOn !p. Ceramic capacitors 50V E6 

 

22pf to 47n 2p. Zeners 400mW E24 2v7 to 

 

33v 7p, Preset pots submin 0.104 100 to 

 

4M7 

 

p 

 

TV GAMES AY-3-85W +kit £495. Rine 

 

kit G•95. AY<3-8610 +kit £1570. Stunt 

 

cycle chip +kit £1570. AVM-8003 chip 

 

E8-90. 

 

TRANSFORMERS 6-0-6V 100ma 740, 

 

7#a £T 35. 03V lia £1-48. 9-0-9V 75ma 

 

740, ta E2, 2a £260. 72-0-12V 100ma 900, 

 

la E2-40. 

 

IC AUDIO AMPS with pcb. JC72 604 

 

£785. JC20 IOW £2-85. 

 

BATTERY ELIMINATORS 3-way type 

 

6(7}/9v 300 mE £295. 100ma radio type 

 

with press-studs 9V £3-35. 9V+9V £4-50. 

 

Car convertor 12v input, output 4}1617}lpv 

 

800 ma £2.50. 

 

BATTERY ELIMINATOR KITS t00ma 

 

radio types with press-studs 4;v Eí•40, 

 

6V £140, 9v E1-10, 4}v+4}v £I40, ó+tiv 

 

E1 -30, 9+ev £1.80. Stabilized 8-way types 

 

314#¡6f7#¡9112¡75n8v t00ma £2-30, 7 Amp 

 

£040. Stabilized power kite 2.18v 100ma 

 

E240, 2.36✓ to £495, 2.30v PA £1095. 

 

12v car convertor 617#19v 1A E1 .3S. 

 

T-DEC AND CSC BREADBOARDS 

 

s-d ec £360, t-dec £402. u•deca £4.40, 

 

u-tlecb £6-73, 76 dit adaptor £217 exp46 

 

£2-41, exp300 E6-21, ezp350 £340, 

 

SWANLEY ELECTRONICS 

 

Dept EE, 32 Goldael Rd., Swanley, 

 

Kent 

 

Post 300 extra. Prices Include VAT. 

 

Official and overseas orders welcome. 

 

Lists 200 post free. 

 

EVERYBODY'S 

 

DOING IT! 

 

Doing what? Sending for the 

 

latest Home Radio Catalogue. 

 

It's the most comprehensive 

 

Components catalogue you can 

 

get. 128 pages, about 2,500 

 

items listed, and profusely 

 

illustrated. Now only £125 

 

with a free bargain list. Send 

 

your cheque or postal order 

 

now. 

 

-

 

 

HOME RADIO 

 

COMPONENTS LTD. 

 

Dept. EE, 234 London Road 

 

Mitcham, Surrey CR4 3HD 

 



VALVE MAIL ORDER CO. (EE 6) 

 

CLIMAX HOUSE, FALLSBROOK ROAD, 

 

LONDON SW16 6ED 

 

SPECIAL EXPRESS MAIL ORDER SERVICE 

 

SEMICONDUCTORS 

 

AA119 0•11 ASY26 0.43 

 

AAY30 0•29 ASY27 0•4� 

 

AAY32 0•46 ASZ15 1•35 

 

AAZ13 0•i8 ASZ16 i•36 

 

AAZ75 0.37 ASZ17 1-35 

 

AAZ17 0•29 ASZ20 1.62 

 

AC107 0•66 ASZ21 2•16 

 

AC125 0•22 AU110 1•84 

 

AC126 0•22 AU113 1•84 

 

AC127 0.22 AUY10 1•84 

 

AC128 0.22 BA145 0-15 

 

AC141 0.27 8A148 0-15 

 

AC141K 0•38 BA154 0•10 

 

AC142 0•22 BA155 0.11 

 

AC142K 0-32 BA158 0.10 

 

AC176 O-Z2 8AW62 0.06 

 

AC187 0•22 BAX13 0•07 

 

AC7B8 0•22 gAX16 0-10 

 

AC� 18 0-86 
17 0-92 

 

AC. BC107 0•13 

 

ACY19 0•81 gC109
BC108

 
0

014
3

 

 

ACY20 0•78 BAit3 0•13 

 

ACY21 0-81 8C 14 0•14 

 

ACY39 t•82 gC115 0•15 

 

A0149 0•76 RC
 IS 0•17 

 

A0161 0.49 BC117 0•19 

 

A0162 0.49 8C118 0.11 

 

AF106 0•49 BC125 0•18 

 

AF114 D•81 BC126 0.23 

 

AF115 0•81 8C135 0•18 

 

AF116 0•81 BC136 0•17 

 

AF117 0•81 BC137 0•17 

 

AF139 0•43 SC147 0-10 

 

AF186 1.30 13C148 0.09 

 

AF239 0-49 BC149 0•10 

 

4FZ11 2•97 BC157 0•10 

 

AFZ12 2.97 BC158 0.09 

 

BC159 

 

BC167 

 

BC 

 

170 

 

B 7 

 

BC172 

 

BC173 

 

BC177 

 

BC178 

 

BC779 

 

BC182 

 

8C183 

 

BC184 

 

0.11 

 

0.14 

 

0.12 
1

 

 

0.1 

 

0.11 

 

0.13 

 

0.16 

 

0.15 

 

0.17 

 

0.12 

 

0.11 

 

0.12 

 

SC212 0.14 

 

6C213 0.14 

 

BC214 0•17 

 

BC237 0-10 

 

BC238 0•14 

 

BC301 0.27 

 

BC303 0.26 

 

BC307 0•11 

 

BC308 0.11 

 

B827 0-23 

 

BC328 0•21 

 

BC337 0•21 

 

8C338 0-79 

 

BCY30 1.08 

 

BCY31 1-08 

 

SCY32 1.08 

 

SCY33 0•97 

 

BCY34 0.97 

 

8CY39 3•24 

 

BCY40 1.08 

 

BCY42 0.27 

 

8CY43 0-27 

 

8CY58 0.17 

 

9CY70 0•16 

 

8CY71 0.18 

 

BCY72 0•14 8F194 0•10 82X81 0•19 

 

BC211 1•62 ' BF 
B

195 0•10 Serias 

 

B0115 0•49 BF196 0•11 8ZY88 0•14 

 

80121 1•30 BF197 0-14 
Sr'..BD123 1•30 BF200 D•29 

 

BD124 1•40 BF224 0•23 CRS/140 0.66 

 

80131 0•38 BF244 0.30 

 

BID 32 0•41 BF257 0•26 

 

BD135 0•37 BF258 0•28 

 

80136 0•37 BF259 0-35 

 

80137 0•38 BF336 0•32 

 

80138 0•43 BF337 0•32 

 

8D139 046 8F338 0•33 

 

BD140 0•48 BF521 4.28 

 

BD144 2•18 BF528 2.41 

 

BD181 1•19 8FS6I 0•23 

 

eD182 1•27 BFS98 0•23 

 

BD237 0.43 BFW10 0•70 

 

80238 0•59 BFW11 0•70 

 

BDXiO 0•98 afX84 0•24 

 

BDX32 2•16 BFX85 0.26 

 

BDY20 1-35 BFX87 0•23 

 

BDY60 1-62 8FX88 0•23 

 

BF115 0•27 BFY50 0.28 

 

BF152 0-19 BFY51 0.28 

 

13F153 0•22 BFY52 0•28 

 

BF154 0•18 BFY64 0•28 

 

8F159 0•25 BFYSO 1•35 

 

BF160 0.17 8SX19 0.23 

 

BF167 0-22 BSX20 0.22 

 

BF173 0•22 BSX21 0.22 

 

8F177 0-26 BT106 1.35 

 

BF178 0•26 BTY79/4008 

 

BFI 79 0•27 3.45 

 

8F180 0.32 BU205 1-97 

 

BF181 0.32 BU206 2•53 

 

BF182 0.32 BU208 2•25 

 

BF183 0.27 BY100 0-49 

 

BF184 0•27 BY126 0•15 

 

BF185 0•27 BY127 0.16 

 

OA70 0.32 

 

OA79 0•32 

 

OA81 0•32 

 

OA85 0•32 

 

OA90 0.09 

 

OAS  0•09 

 

CR513400•81 ' OA95 0.09 

 

CRS,13600•S7 OA200 0.10 

 

GEX66 1.62 OA202 0.10 

 

GEX541 1.89 OA211 1-G8 

 

GJ5M 0•81 
1.08 

 

ÓAZ2Ó
0

1 1.08 

 

GM0378A1.89 OAZ206 1.08 

 

KS100A 0•51 OAZ207 1.08 

 

MJE340 D•86 OC16 2-16 

 

MJE370 1 26 OC20 2•70 

 

MJE371 0.66 
OC22 

 

MJE520 0-56 

 

MJE521 0-59 

 

MJE29551•35 

 

MJE30550•81 

 

MPF102 0.34 

 

MPFiC3 0•34 

 

MPFi04 0•34 

 

M 

 

MPSA06 0-26
PF105 

0.34 

 

MPSA56 0•29 

 

MPSU01 0.41 

 

MPSUO6 0.52 

 

MPSU56 0.56 

 

2.70 

 

2-97 

 

OC24 3.24 

 

OC25 0•97 

 

OC26 0•97 

 

OC28 2•16 

 

OC29 2•16 

 

OC35 1•62 

 

OC36 1-62 

 

OC41 0.88 

 

OC42 0.81 

 

OC43 2>43 

 

OC44 0•65 

 

OC45 0•59 

 

NE555 0•49 OC71 

 

NKT401 2.46 
OC72 

 

NKT403 1-87 OC73 

 

OC74 

 

NKT404 1•87 OC75 

 

OAS 1-03 OC76 

 

OA7 0.59 OC77 

 

OA10 0-65 OC81 

 

OA4. 0.15 OC81Z 

 

0.59 

 

0.59 

 

1.08 

 

0.70 

 

0.70 

 

0.59 

 

1.30 

 

0.70 

 

1.30 

 

OC82 0•70 

 

OC83 0•70 

 

OC84 0•70 

 

OC122 1 •62 

 

OC123 1.89 

 

OC 39 2•43 

 

OC140 2•97 

 

OC141 3•61 

 

OC170 1•08 

 

OC171 1•08 

 

OC200 1.62 

 

OC201 1 •89 

 

OC202 1.89 

 

OC203 1.89 

 

Or-204 2-70 

 

OC205 2•70 

 

OC206 2•70 

 

OC207 1.89 

 

OCP71 11•3S 

 

ORP12 1 06 

 

R20088 1•97 

 

R2009 2.46 

 

R2010B 1-97 

 

T1C44 0.32 

 

TiC22601-30 

 

Tl L209 0•22 

 

T1P29A 0.48 

 

T1P30A 0.50 

 

T1P31A 0•49 

 

T1P32A 0•52 

 

T1P33A 0.75 

 

T1P34A 0.79 

 

T1P41A 0-68 

 

T1P42A 0-76 

 

T1 P2955 0 72 

 

T1P30550.60 

 

T1 S43 0.51 

 

ZS740 0.28 

 

ZS770 0.24 

 

ZS178 0•61 

 

ZS271 0•26 

 

ZS278 0.64 

 

ZTX107 0.12 

 

ZTX108 0•11 

 

ZTX109 0.14 

 

ZTX300 0•14 

 

ZTX301 0•16 

 

ZTX302 0•17 

 

ZTX303 0•19 

 

ZTX304 0•21 

 

ZTX311 0•14 

 

ZTX314 0.23 

 

ZTX500 0.16 

 

ZTX501 0•16 

 

ZTX502 0•18 

 

ZTX503 0.19 

 

ZTX504 0•23 

 

ZTX531 0•23 

 

ZTX550 0•18 

 

1N914 0•06 

 

1N916 0.08 

 

1N4001 0•07 

 

1N4002 0•07 

 

91,14003 0•08 

 

iNA004 0.06 

 

1N4005 0•09 

 

1N4006 0•09 

 

1N4007 0•10 

 

1N4009 0•07 

 

1N4148 0•07 

 

1N5400 0•14 

 

1N5401 0.14 

 

1S44 0•06 

 

1S920 0-08 

 

1S921 0-08 

 

2G301 1•08 

 

2G302 1.08 

 

2G3C6 1.19 

 

2N404 1.08 

 

2N696 0.27 

 

2N697 0-27 

 

2N898 0-32 

 

2N705 1.30 

 

N706 0•76 

 

2N708 0•22 

 

2N930 0.22 

 

2N1131 0-28 

 

2N1132 0-28 

 

2N1302 (1-38 

 

2N1303 0•38 

 

2N1304 0•49 

 

2N1305 0•49 

 

2N1306 0.84 

 

2N1307 0• 

 

2N1308 0•59 

 

2N1309 0,59 

 

2N1613 0.27 

 

2N1671 1-62 

 

2N1893 0.27 

 

2N2147 1.89 

 

2N2148 1-78 

 

21,12218 0.27 

 

2N2219 0.26 

 

2N2220 0•19 

 

2N2221 0•19 

 

21,12222 0.19 

 

21,12223 2-87 

 

2N2368 0.18 

 

2N2369A0-23 

 

2N2484 0.22 

 

2N2646 0.69 

 

2N2904 0•27 

 

2N2905 0•27 

 

2N2906 0•23 

 

2N2907 0•23 

 

2N2924 0-24 

 

21,12925 0•26 

 

2N2926 0-16 

 

2N3053 0.27 

 

21,13C54 0•54 

 

2N3055 0•76 

 

2N3440 0•85 

 

2N344+. 0.86 

 

2N3442 1•19 

 

2N3614 1•62 

 

2N3702 0.12 

 

2N3703 0-15 

 

2N3704 0•15 

 

2N3705 0.15 

 

21,13706 0.15 

 

, 2N3707 0•15 

 

�. 2N3706 0.11 

 

1 2N3709 0•15 

 

1 21,13710 0•11 

 

2N3711 0•11 

 

2N3771 1-87 

 

21,13772 2.16 

 

2N3773 3.24 

 

2N3819 0•41 

 

2N3820 0•51 

 

2N3823 0•62 

 

2N3866 0.81 

 

2N3904 0.15 

 

21,13905 0-15 

 

2N3905 0•15 

 

2N4068 0•16 

 

21,14059 0-11 

 

2N4080 0.14 

 

21,14061 0-14 

 

2N4062 0.15 

 

2N4124 0-18 

 

2N4126 0.18 

 

2N4286 0.23 

 

2N4288 0•25 

 

2N4289 0.27 

 

2N5457 0•39 

 

2NS458 0.39 

 

2N5459 0.39 

 

VALVES 

 

AZ31 1.24 ECC83 0-99 

 

CBL31 1.69 ECC84 1-34 

 

CL33 2.25 ECCB5 1-35 

 

CY31 1•13 ECC88 2•03 

 

DAF91 0•45 ECC91 7•45 

 

DAF96 1•13 ECC189 1.87 

 

OF91 0.45 ECF80 1.22 

 

OF96 1.13 ECF82 1•35 

 

OK91 1.18 ECH35 2-25 

 

DK92 1-41 ECH42 1.29 

 

DK96 1.24 ECH81 1.35 

 

DL92 1.24 ECH83 1•41 

 

OL94 1•35 ECH84 1•44 

 

DL96 1-24 ECL82 1-13 

 

DYS6i7 0.72 ECL83 1-89 

 

DY802 0.95 ECL86 1-35 

 

E80CC 6-22 EF37A 3•94 

 

EABC80 1-35 EF39 3.09 

 

EAF42 1.41 EF40 1.29 

 

EAF801 1.97 EF41 1•35 

 

E841 2•25 EF42 2.25 

 

EB91 0.95 EF50 1•69 

 

EBC33 1.97 EF80 0•90 

 

EBC41 1-41 EF83 1.97 

 

EBC81 1•24 EF85 0.90 

 

EBC90 0.96 EF86 1•71 

 

EBF80 0.57 EF89 1.80 

 

EBF83 1•41 EF91 2•03 

 

EBF89 0-96 EF92 5.63 

 

EBL31 2•81 EF98 1.41 

 

ECC40 1•41 EF183 0.90 

 

ECC81 0•99 EF184 0.95 

 

ECC82 0•81 EH90 1.58 

 

EL32 1•69 N78 10•13 PL82 1•35 UCC84 1.24 6-301-2 1•76 6B07A 4•05 

 

EL33 3•94 OA2 2•16 PL83 2•60 UCC85 1•36 6AB7 1.69 6BR7 4•50 

 

EL34 082 1.35 PL84 1.22 UCF80 1.29 6AC7 1.58 68R8 1.97 

 

Frborn) 2-48 OC3 2.07 P1.504600 UCH42 1.36 6AF4A 1.80 68S7 4.50 

 

EL34(Mullerd) 003 2.07 1.58 UCH81 2.61 6AG7 2.25 8BW6 4.50 

 

" 52 OZ4 1.80 PL508 2.03 UCL82 1.17 6AH6 5-40 6BW7 1.71 

 

EL41 1.41 PC86 1.58 PL509 3.38 UCL83 1.62 6AK5 3.89 6BX7GT 5.58 

 

EL42 1•97 PC88 1•68 PL519 3•65 UF41 1-13 6AK6 2.76 68Z6 2•67 

 

EL81 1•24 PC97 1-35 PL801 1.24 UF80 1.62 6ALS 0.99 6C4 0.99 

 

EL84 1•13 PC-900 1•36 PL802 3•33 UF85 1.62 6AM4 2.59 6CB6A 2.70 

 

EL86 2.43 PCC84 1.13 PY33 1.24 UF89 1.62 6AM5 4.29 6CD6GA 5.61 

 

EL91 6.92 PCC88 1.35 PY81 0.95 UL41 1.82 6AM6 2•03 6CG7 2.50 

 

EL95 1.49 PCC89 1.53 PY82 0.90 UL84 1•35 6AN5 5.99 6CH6 7.31 

 

EL360 5.98 PCC189 1158 PY83 0.79 UM80 1•13 6ANSA 4•66 6CL6 4•03 

 

EM80 1-24 PCF80 i•13 PY88 0.96 UY41 1•41 6A05 1.08 6CW4 8-15 

 

EM81 1.13 PCF82 1�13 PYSOOA 2.03 UY85 1.17 EARS 1.80 602 0.99 

 

EM84 1.13 PCF86 1.80 PY800 0.95 Z803U 8.53 SASS 6-26 6DK6 2.53 

 

EM85 1•41 PCF87 1.80 PYB01 0-95 183GT 2•44 6A57GA 7-29 6DQ6B 4-39 

 

EM87 1.69 PCF200 2•77 QQV02-6 1R5 1.18 6AT6 0.96 SEAS 3.24 

 

EN91 2.76 PCF201 2.40 11•23 1S5 0•45 6AU5G7 4•70 6E98 2.39 

 

EY51 1.97 PCF801 1•80 0OV03-10 1T4 0.45 6AU6 1.22 SEWS 1.69 

 

EY86 0.95 PCF802 1.78 6.11 2AS15 10.80 6AVSGA 4.26 6F6 1•99 

 

EZ40 1.41 PCFS05 1.80 GOV03-20A 2021 2.76 6AV6 0.98 6F23 .1•80 

 

EZ41 1.41 PCF806 1•80 Is." 3A6 1•46 5AX5GT 3.49 6F28 1•31 

 

EZ80 0.95 PCF808 1.80 0QV06-40A 3CXIOOA5 687 1.69 6H2N 1°18 

 

EZ81 0.95 PCL82 1.13 18•90 21•60 698 1.97 6H3N 1-18 

 

EZ90 1.35 PCL83 1.78 R17 1.86 3S4 1.24 SHAS 1.13 6146 1.59 

 

GZ32 1.41 PCL84 1.13 Ft 19 1•36 4CX2508 68A7 5.76 6J4 6.96 

 

G733 4•50 PCL85 1.22 R20 1.82 28-79 69A8A 4•22 6J6 3.61 

 

GZ34 2.14 PCL86 1.22 U18-20 2.81 5114GY 2-26 Sacs 4•17 6,17 8•84 

 

KT61 3•94 PCLS05/85 U25 1•31 5U4G 4•25 68E6 1.22 6K4N 1-41 

 

KT66 7 03 1.22 U26 1.62 5U4G8 2.54 58H8 1•71 6K6GT 1.46 

 

KTBS 9 00 PD500 4•08 UABC80 1.41 5V4G 1.71 68.16 1.22 6K7 1.69 

 

KTN61 1.97 PFL200 2.03 UAF42 1.41 5Y3GT 0.96 68K4 4•74 BKS 1•97 

 

KTW62 1.97 PL36 1.36 U841 1•41 5Z3 1.69 68L6 91•80 6KD6 6•93 

 

K7W63 1.97 PL81 1.35 UBC41 1•69 6Z4G 1.71 68L7GT 4•34 6L6G 2.81 

 

MU14 1•13 PLS1A 1-35 UBF89 1.35 5Z4GT 1•69 68N6 1•86 6L6GA 1.69 

 

6L6GT 0•96 

 

6L6GC 2-19 

 

61.7 2•25 

 

6N2P 1•18 

 

6N3P 1-18 

 

6N7 1.69 

 

6P25 4.05 

 

607 2-48 

 

6R7 2.03 

 

BSA7 1-63 

 

65C7 1-69 

 

6SF7 1.80 

 

6SH7 1.69 

 

6SJ7 1•80 

 

6SK7 1-48 

 

6SL7QT 3.02 

 

6SNG7 1.80 

 

6S07 1•47 

 

6SR7 1.69 

 

6SS7 2.03 

 

BUSG 2•25 

 

6U8 0.90 

 

6U8A 3.17 

 

6V6GT 1.80 

 

6X4 1-3 
5 

 

6X5GT 0.96 

 

767 1.91 

 

7C5 1.97 

 

7HJ 2•25 

 

7R7 1-69 

 

7S7 2.53 

 

7Y4 1•BO 

 

7Z4 2.08 

 

12AT6 1•36 

 

12At7 0.99 

 

12AU6 2•77 

 

12AÚ7 0.81 

 

12AV6 2.26 

 

12AV7 3.89 

 

12AX7 0.99 

 

12AY7 5.13 

 

12B4A 3.42 

 

128A6 2.36 

 

12BES 2.50 

 

12SH7 1.26 

 

128Y17 2.95 

 

12E1 7.67 

 

19H4 27.00 

 

30C15 1.30 

 

30017 1.80 

 

30018 1.80 

 

30F5 1.89 

 

30FLI/2 1.26 

 

30FL12 2.03 

 

30FL14 1.80 

 

301.1 1-13 

 

30LIS 2-03 

 

30L17 2.03 

 

3OP4 1.04 

 

3OP19 1.35 

 

30PL1 1.49 

 

30PL13 2.03 

 

30PL14 1.89 

 

30PL15 2.03 

 

36W4 0.68 

 

5005 0.79 

 

85A2 2.00 

 

90AG 8.60 

 

90AV 8.60 

 

90C1 1-94 

 

90CG 14.77 

 

9OCV 14.36 

 

92AG 8-60 

 

92AV 8.60 

 

95A1 5.24 

 

15062 2.32 

 

15083 4.21 

 

150C2 1.62 

 

15DC4 1.89 

 

211 5.48 

 

723AE 37.80 

 

807 3.89 

 

81!A 9.18 

 

812A 9.02 

 

813 34.56 

 

833A 81.00 

 

866A 6.21 

 

872A 14.85 

 

931A 13.22 

 

2050 7.62 

 

5642 5.68 

 

5654 3.80 

 

5651 1-S4 

 

5870 4.97 

 

5814A 4.51 

 

6080 7.40 

 

6148A 5.53 

 

61468 6.03 

 

6159 8.62 

 

6973 3.96 

 

7586 12.80 

 

7587 22.05 

 

7868 4.43 

 

8068 6-19 

 

8136 2.75 

 

4CX 2508 5.40 

 

Tested 

 

ex equipme�'. 

 

INTEGRATED CIRCUITS 

 

7400 0.17 

 

7401 0.17 

 

7402 0.17 

 

7403 0.17 

 

7404 0.18 

 

7405 0-17 

 

7406 0.43 

 

7407 0.43 

 

7408 0.22 

 

7409 0.22 

 

7410 0.17 

 

7412 0.28 

 

7413 0.35 

 

7416 0.35 

 

7417 0.35 

 

7420 0.18 

 

7422 0.22 

 

7423 0.35 

 

7425 0.32 

 

7427 0.32 

 

7428 0.46 

 

7430 0.18 

 

7432 0.32 

 

7433 0.39 

 

7437 0.35 

 

7438 0.36 

 

7440 0.19 

 

7441AN 0.92 

 

7442 0.78 

 

7447AN 0.97 

 

7450 0.19 

 

7451 0.19 

 

7453 0.19 

 

7454 0.19 

 

7460 0.19 

 

7470 0.38 

 

7472 0.36 

 

7473 0.39 

 

7474 0.43 

 

7475 0.58 

 

7476 0.43 

 

7480 0.59 

 

7482 0.81 

 

7483 0.97 

 

7484 1.08 

 

7486 0.38 

 

7490 0.56 

 

7491 0.86 

 

7492 0.65 

 

7493 0.65 

 

7494 0.86 

 

7495 0.78 

 

7496 0.86 

 

7497 3.24 

 

74100 

 

74107 

 

74109 

 

74110 

 

74111 

 

74116 

 

1.62 

 

0.49 

 

0.76 

 

0.54 

 

0.76 

 

1.69 

 

74118 

 

4119 

 

74120 

 

74121 

 

-
4122 

 

4123 

 

74125 

 

74126 

 

74128 

 

74132 

 

74136 

 

74141 

 

74142 

 

74143 

 

1 •08 

 

1-62 

 

0-90 

 

0-43 

 

0•85 

 

1-D8 

 

0•59 

 

0•59 

 

0.65 

 

0•76 

 

0•59 

 

0•86 

 

2•48 

 

2.70 

 

74144 

 

74145 

 

74147 

 

74148 

 

74150 

 

74151 

 

74154 

 

74155 

 

74156 

 

2.70 

 

0.97 

 

2.16 

 

1.89 

 

1.73 

 

0.92 

 

1.89 

 

0.92 

 

0.92 

 

74157 0.81 

 

74159 2.27 

 

74170 2.48 

 

74172 4.75 

 

74173 

 

74174 

 

74175 

 

74176 

 

74178 

 

74179 

 

74180 

 

74190 

 

74191 

 

74192 

 

74193 

 

74194 

 

74195 

 

1•51 

 

1-62 

 

0•97 

 

1.19 

 

1.35 

 

1•35 

 

1-25 

 

1.62 

 

1-62 

 

1.46 

 

1-46 

 

1.35 

 

1.08 

 

74196 1.30 

 

74197 1•19 

 

74198 2.43 

 

74199 2•43 

 

76013N 1.97 

 

LM309K 1.82 

 

TAA570 2•59 

 

TAA6305 

 

3•94 

 

TAA700 4•22 

 

TBA480Q 

 

2-07 

 

TBA20Q 

 

2•59 

 

TBA530 2.23 

 

TSA540Q 

 

2•59 

 

TBA5500 

 

3.62 

 

TBA560CQ 

 

3•62 

 

TSA673 2•46 

 

7BA700 1-71 

 

TSA7200 

 

2.69 

 

TBA750Q 

 

2•33 

 

TBA800 1•30 

 

TBA920 3.13 

 

TBA9200 3 3E 

 

TBA9900 3.36 

 

TCA2700 3.36 

 

TCA76CA 1.56 

 

DIL 

 

Sockets 

 

8 PIN 0.16 

 

14 PIN 0.16 

 

1SPIN 0.16 

 

BASES 

 

87Gunskined 0.18 

 

87Gskirted 0.32 

 

-89Aunskined 0.16 

 

99Askirted 0.32 

 

NUVISTOR 0.59 

 

Int Octal 0.22 

 

Loctai 0.59 

 

8 pIn 011 0.18 

 

14 pin DIL 0.18 

 

16pin01L 0.18 

 

Valve screening cuna 

 

ali Axes 0.32 

 

CRT's 

 

iCP31 

 

2AP 1 • 

 

28P11 

 

36P1 

 

� ÉG1• 

 

3FP7 

 

3GPI 

 

3JPI• 

 

3JP2• 

 

3JP7' 

 

3KPI- 

 

3RP1• 

 

33.48 

 

9.16 

 

9.72 

 

8.64 

 

5.40 

 

7.56 

 

6.48 

 

6.48 

 

6.84 

 

8.64 

 

10.80 

 

16.20 

 

37.80 

 

5AOP1 37•80  

 

5BP11 10.80 

 

5CPI' 5•40 

 

5CP1A 43•20 

 

5FPiSA 16-20 

 

5UP7 1512 

 

DG7-5 27•00 

 

DG7-32 38-88 

 

DH3-91 33-48 

 

DH7-11 73-44 

 

VCR97• 5.40 

 

VCR1381 10•80 

 

VCR138A' 13-SO 

 

VC9139A• 8 64  

 

VCR517A• 10-80 

 

VCR5178• 6.48 

 

VCR5I7C1 6.48 

 

Tube Bases 0 81 

 

• =Surplus 

 

THORN NEW LIFE COLOUR TUBES FULLY GUARANTEED 

 

A49-191/192X 

 

A51-1 10X 

 

A56-120X 

 

A55-14X 

 

50-99 

 

49.52 

 

50.31 

 

50.31 

 

A63-200X 47•81 

 

A66-120X 47.81 

 

A67-120X 59•19 

 

A67-150X 73-13 

 

AVAILABLE FROM STOCK FOR COLLECTION ONLY-OLD TUBE 

 

MUST BE RETURNED. 

 

Terms of business; CWO. postage and packing valves and semiconductors 30p per order. CFtTs £1.00. Price ruling at time 

 

of despatch. Account facilities available to approved companies w th minimum order charge E10. Carriage and Packing E1 

 

W credit orders. Over 10;000 types of vehras. tubes and semiconductors In stock. 

 

QUOTATIONS FOR ANY TYPE NOT LISTED SAE. ALL PRICES INCLUDE VAT. 

 

OPEN TO CALLERS MONDAY-FRIDAY 9am-5.30pm. CLOSED SATURDAY  

 

Telephone 01-677 2424 

 

Telex 946708 

 

E. & O.E. 
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MAGENTA ELECTRONICS LTD. 

 

E.E. PROJECT KITS 

 

Make us YOUR No. 1 SUPPLIER of KITS and COMPONENTS for E.E. Proiects. 

 

We supply carefully selected seta of parts to enable you to construct E.E. prole etº-
Appropriate hardware-nutº, ºCrews, I.C. sockets are Included. Each project kit 

 

comes complete with its own FREE COMPONENT IDENTIFICATION SHEET-
Wº supply-You construct. 

 

PRICES INCLUDE CASES UNLESS OTHERWISE STATED. BATTERIES NOT 

 

INCLUDED. 

 

"PROJECT INSTRUCTIONS ONLY SUPPLIED AS EXTRA 39p EACH". 

 

TREMOLO UNIT. June 79. £10-87. 

 

ELECTRONIC CANARY. June 79. £4 50. 

 

LOW COST METAL LOCATOR. June 

 

79. £5 14. 

 

Handle & Coll formor parts extra £4.75. 

 

METER AMPLIFIER, June 79. £3.64. 

 

QUAD SIMULATOR. June 79. £607. 

 

INTRUDER ALARM. May 1979. £/S-02-
Leas Ext. Buuer á Lamp and Loop Com-
ponents. 

 

SHORT WAVCCONVERTER. May 70. 

 

£14,26 Inc. ca @a. 

 

THERMOSTAT. 'PHOTO' SOLU. 

 

TIONS. May 79. £1403. Less socket, tube 

 

and grease. 

 

SHAVER INVERTER. April 79. £12.36. 

 

TRANSISTOR TESTER. April 79, 

 

£3 50. 

 

TOUCH SLEEPER. April 79, E3 29. 

 

ONE TRANSISTOR RADIO. Mar. 79. 

 

with Amplifier & Headset. Less case. 

 

£8.43. 

 

TIME DELAY INDICATOR. Mar. 79. 

 

£4 49. 

 

VERSATILE POWER SUPPLY. Mar. 

 

79. Ell-10. 

 

CHOKE WARNING DEVICE. Apr. 79. 

 

X6.86 Case 78D. 

 

AUDIO MODULATOR. Feb. 79. £1.56 

 

less case and pine. 

 

LW CONVERTER. Feb. 79. £602. 

 

THYRISTOR TESTER. Feb. 7D. £3.28. 

 

ADJUSTABLE PSU. Feo. 79. f.23-10, 

 

Case (horizontal layout) £389 extra. 

 

I'M FIRST. Jan. 79. £337 leas cases. 

 

LIGHTS REMINDER. Jan. 79. £4-58. 

 

CONTINUITY TESTER. Jan. 79. £3.20 

 

less case. 

 

FUZZ BOX. Dgc. 78. £4 98. 

 

VEHICLE IMcdOBILISER. Inc. PCB. 

 

D.C. 78. £4 15 

 

WATER LEVEL ALERT. Nov. 78. E5-30, 

 

"HOT LINE' GAME. Nov. 78. £465 less 

 

case d red. 

 

AUDIO EFFECTS OSCILLATOR. Nov. 

 

78. E3-031nc. board. 

 

SUBSCRIBERS TELE TEL METER. 

 

Nov. 78. £17.55 case extra £413. 

 

FUSE CHECKER. Oct. 78. £166. 

 

C.MOS RADIO. Oct. 78. ES-57-
TREASURE HUNTER. Oct. 78. £16.95 

 

less handle d, coil former. 

 

GUITAR TONE BOOSTER. Sept. 78. 

 

E4 78 mc. p.c.b. 

 

LATEST KITS: S.A.E. OR 

 

SOUND TO LIGHT. Sept. 78. £6.58. 

 

FILTER. £1.38 

 

SLAVE FLASH. Aug. 78. E2 92 less SKI. 

 

LOGIC PROBE. July 78. £252. 

 

IN SITU TRANSISTOR TESTER. 

 

June 78. £S 20. 

 

VISUAL CONTINUITY CHECKER. 

 

June 78. X3 261nc. probes. 

 

FLASHMETER. May 78, E12-42 less cafe 

 

and dlfluser, 

 

POCKET TIMER. April 78. £3.10, 

 

WEIRD SOUND EFFECTS GENERA. 

 

TOR. Mar, 78.£4-00. 

 

CHASER LIGHT DISPLAY. Feb. 78. 

 

£21.76 ine. o.c.b. case extra £3 90. 

 

AUDIO VISUAL METRONGME. Jan. 78 

 

£4. 64. 

 

RAPID DIODE CHECK. Jan. 78. £2.17. 

 

AUTOMATIC PHASE BOX. Dec. 77. 

 

£10-58 inc. D.C.b. 

 

.;HE RADIO. Nov. 77. £12• W. 

 

ULTRASONIC REMOTE CONTROL. 

 

Nov.¡Dec. 77. £1513. 

 

TREASURE LOCATOR. Oct. 77, £965 

 

case extra. £2.55. Less handle, etc. 

 

ELECTRONIC DICE. March 77. £4.67. 

 

SOIL MOISTURE INDICATOR. June 

 

77. £3.40 Inc. probe. 

 

PHONF,'DOORSELL REPEATER. July 

 

77. £5 80. 

 

SHORT WAVE RECEIVER. Aug. 77. 

 

£1209 ease extra £1 E4. 

 

CAR BATTERY STATE INDICATOR. 

 

Sept. 78. £1 69 less case inc. PCB. 

 

R.F. SIGNAL GENERATOR. Sept. 7B. 

 

£16 831ess case. 

 

TRANSISTOR TESTER. Cct. 77. £698 

 

case extra £3.90. 

 

ELECTRONIC TOUCH SWITCH. Jar.. 

 

7a. E7 59. 

 

ADO.ON CAPACITANCE UNIT. Sept. 

 

77. £4 91. 

 

A.F. SIGNAL GENERATOR. Aug. 78 

 

less dial. £1240. 

 

QUAGMIRE. July 78. £8-26 less Case 

 

Gins ii counters. 

 

CATCH-A-LIGHT. Mar. 78. £7,4.2. 

 

CAR SYSTEM ALARM- Feb. 78. £5 21. 

 

HEADPHONE ENHANCER. Jan. 79. 

 

£2.47. 

 

PASSIVE MIXER. Oct. 78. £290. 

 

MIC AMP. Dec. 78. £2.41. 

 

AUDIBLE FLASHER, D.C. 78. £1.19. 

 

PHONE FOR PRICES 

 

1979 ELECTRONICS 

 

CONSTRUCTORS CATALOGUE 

 

MAGENTA'S CATALOGUE HAS BEEN 

 

CAREFULLY DESIGNED FOR E.E. 

 

READERS. PRODUCT DATA AND 

 

ILLUSTRATIONS MAKE THE MA-
GENTA CATALOGUE AN INDIS-
PENSABLE GUIDE FOR THE CON-
STRUCTOR. CATALOGUE INCLUDES 

 

CIRCUIT IDEAS FOR YOU TO BUILD. 

 

NO MINIMUM ORDER-ALL PRO-
DUCTS ARE STOCK LINES. FIRST 

 

CLASS DELIVERY OF FIRST CLASS 

 

COMPONENTS. SEND FOR YOUR 

 

COPY AND SEE HOW EASY IT IS 

 

TO USE THE MAGENTA CATA-
LOGUEI WRITE TODAY ENCLOSING 

 

4 x 9p STAMPS. 

 

MAGENTA gives you FAST DELIVERY BY FIRST CLASS POST OF DUAL ITV 

 

COMPONENTS & KITS. All products are stock lines and are new & toll specification.We give personal service & quality products to all our customers-HAVE YOU TRIED 

 

US? 

 

LOW COST 

 

METAL LOCATOR 

 

EE. JUNE 79. 

 

WE HAVE MADE UP A COMPLETE 

 

HARDWARE KIT FOR THIS PRO-
JECT. WITH TUBULAR PLASTIC 

 

COLLAPSIBLE HANDLE, HAND 

 

GRIP, COIL FORMER, AND ALL 

 

SCREWS, NUTS, CLIPS, TAPE, 

 

FOIL SPACERS etc. 

 

Everything you need for 

 

the project including elec-
tronics and case £9-89 

 

Or separately: 

 

Electronics & Case £S-14 

 

Hardware Kit z4.7S 

 

DOING IT DIGITALLY 

 

Complete kit IN STOCK NOW for 

 

FAST DELIVERY by FIRST CLASS 

 

POST. All top quality components 

 

as specified by EVERYDAY ELEC-
TRONICS. Our kit comes complete 

 

with FREE TTL & COMPONENT 

 

IDENTIFICATION SHEETS: £25-25 

 

for the TTL TEST BED. £4.13 for 

 

ADDITIONAL COMPONENTS for 

 

first 6 months. 

 

NEXT 6 MONTHS PARTS:-BPX25, 

 

£1.42. ORP12, 76p. 555,49p . 80 ohm, 

 

speaker, £1.28. 2N2926, 12p. 0.1LIF. 

 

63p. Resistors, 1}p. 100AF 10V, 94p. 

 

7404, 30p. 7408, 30p. 7410, 29p. 7413, 

 

51 p- 7430, 29p. 7447, £1.21. 7454, 40p. 

 

7490, 55p. 7492, 75p. 

 

MULTIMETER TYPE 1. 1,000 O.P.Y. with 

 

probes. 2" > 3§" x 1". £6.78. 

 

MULTIMETER TYPE 2.20.000 o.p.v. with 

 

case and probes. 5" u 34" .x 11". £14 25. 

 

ANTEX X25 SOLDERING IRON 25W. 

 

Ideal for electronics. £4.45. 

 

SOLDERING IRON STAND. Antex ST3. 

 

E2-03. 

 

SPARE BITS. 2,3mm, 3mm, 4-7mm, 65p. 

 

DESOLDER BRAID. 69p. 

 

HEAT SINK TWEEZERS.-15p. 

 

DESOLDER PUMP. Easy to use. X8.58. 

 

F.M. INDOOR AERIAL. 57p. 

 

TELESCOPIC AERIAL. 120 c. m. £2.08, 

 

TELEPHONE PICK-UP COIL, 72p. 

 

CRYSTAL MICROPHONE INSERT. 

 

63p. 

 

SPEAKERS MINIATURE. 8 ohm 87p. 

 

64 ohm 58p. 80 ohm £1 .28 

 

PILLOW SPEAKER.6 ohm E1.08p. 

 

6" ROUND SPEAKER. Bohm, 5W.£2 18. 

 

CABINET SPEAKER. B ohm, 5W. 5" 

 

speaker. Cabinet 10" r, 7" x 4". £7 .43 

 

RE-ENTRANT HORN SPEAKER. 

 

8 Ohm S.W. Horn dia. W'. £5.27. 

 

EARPIECES. Crystal 48p. Magnetic 18p. 

 

STETHOSCOPE ATTACHMENT. Fits 

 

our earpieces 89p. 

 

BUZZER. 6V 82p. 12V BSp. 

 

MONO HEADPHONES. 2K. Padded. 

 

Superior. Sensitive. £328. 

 

STEREO HEADPHONES. 8 ohm. 

 

Padded. E4.24. 

 

INTERCOM. 2 Station. Desk. E7.10. 

 

MICROPHONE DYNAMIC. 600 ohm. 

 

Cassette type. EI-38. 

 

DENTISTS MIRROR. Adjustable. E2-37. 

 

JEWELLERS EYEGLASS. El-08p 

 

TRIPLE MAGNIFIER.£1-63. 

 

HAND MAGNIFIER. 3" Lens. £328. 

 

TEACH-IN-78 

 

COMPLETE KIT £1648 

 

INCLUDES FREE COMPONENT IDEN-
TIFICATION CHART. TEACH-IN 

 

REPRINTS EXTRA 39p EACH PART. 

 

ALL 12 PARTS AVAILABLE. 

 

SPECTACLE MAGNIFIER. Clips on to 

 

spectacle frame. £438 

 

ILLUMINATED MAGNIFIERS. It" lens 

 

£1-09. 3" lens E3 07. 

 

SIGNAL INJECTOR. £548. 

 

POCKET TOOL SET. 20 piece. £409. 

 

SCREWDRIVER SET. Six piece. J2-18. 

 

Q MAX PUNCH. 1
- £2 14.:" £2.39. 

 

t" £2-41. F' £2 M. 

 

DRILL 12V. Hand or stand use. £11.42. 

 

Stand £7-57, 

 

CAPACITANCE SUBSTITUTION 

 

BOX. Nine values, 100pF-0-22eF• £3 03. 

 

QUICKTEST. Mains connector. £S 83. 

 

PLUG IN POWER SUPPLY. 6, 7 5-9V 

 

d.c. 300mA. £4-05. 

 

SPRINGS-SMALL. 100 Asstd, £1.08. 

 

CROC CLIP TEST LEAD SET. 10 loads 

 

with 20 cl ios. £1.06, 

 

DIMMER SWITCH. 240V. SCOW. £4-13 

 

TRADITIONAL STYLE BELL. B-8V. 

 

70mm Chrame gong. £7,60, 

 

UNDERDOME BELL. 4-10V. Smart. Dia. 

 

7001m. £1.97. 

 

TOWERS INTERNATIONAL TRAN. 

 

SISTOR SELECTOR. New edition. 

 

E6 22. 

 

F.M. TUNER CHASSIS. 88-ICBMHZ. 9V 

 

d.c. £9.19. 

 

MORSE KEY. High speed. £383. 

 

PANEL METERS. 60 Y 45mm. Modern 

 

style. 50uA, 1COuA, lmA, IA, 25V d.c. 

 

£6 33. 

 

NIGHT LIGHT. Plug type. £1-08, 

 

CONNECTING WIRE PACK.5 z 5yd 

 

col 15. 55p. 

 

VERO SPOT FACE CUTTER. £I-Co. 

 

VERO PIN INSERTION TOOL. 0.1" 

 

£1 * 46. 0.15" £I -.45 

 

RESISTOR COLOUR CODE CALCU. 

 

LATOR. 21p. 

 

EVERYDAY ELECTRONICS FEB 79 

 

G.P. POWER SUPPLY 

 

VARIABLE 0-20V 0-1A 

 

WITH CALIBRATED VOLTMETER 

 

AND AMMETER ALL COMPONENTS 

 

AND HARDWARE £2370. CASE 

 

(Horizontal Layout) £3.89 EXTRA. 

 

MAGENTA ELECTRONICS LTD. 

 

EH7, 98 CALAIS ROAD, BURTON-ON-TRENT, STAFFS., 

 

DE13 OUL. 0283-65435. 9-12, 2-5 MON.-FRI. 

 

OFFICIAL ORDERS FROM SCHOOLS, 

 

UNIVERSITIES ETC. WELCOME. 

 

MAIL ORDER ONLY. 

 

ALL PRICES INCLUDE 1591, VAT 

 

AND FIRST CLASS POST. ADD 

 

30P TO ORDERS UNDER £10 EN-
QUIRIES MUST INCLUDE S.A.E. 

 

ACE MAILTRONIX LTD 

 

DwEE T40w SIILet 

 

Wala:fidd,W.Ywkslire WFI51R 

 

i  

 

AddreS3 

 

COMPONENTS - 

 

KITS 

 

SERVICE 

 

QUALITY 

 

PRICES 

 

MAGAZINE 

 

PROJECTS - Trouble-free! 

 

S,A,E, for list of EE Projects 

 

Now over 1,000 types in 

 

stock! 

 

See the new range of low-
cost'ELEKITS'. 

 

1 st Class same day despatch. 

 

All guaranteed products. 

 

Many reductions! 

 

I enclose 30p•, please send catalogue. 

 

*Refundable with future orders over £5.00. 

 

  k � 

 

QUALITY REEL TO 

 

REEL & CASSETTE TAPE HEADS TAPE HEADS 
AR UNIVERSAL CASSETTE 

 

812-0t 

 

MONO PLAYBACK . . . . . . £1.69 

 

812-02 

 

MONO RECORDIPLAYBACK . . . £4.02 

 

824-01 

 

STEREO PLAYBACK £330 

 

624-02 

 

STEREO RECORDIPLAYBACK 

 

B24-RP 

 

E12-09 

 

MONOiSTEREC ERASE 

 

822-02 

 

TWIN HALF TRACK RECORD,PLISK 

 

C44RPS02 

 

QUAD QUARTER TRACK RECIPLSK 

 

C22ES02 

 

TWIN HALF TRACK ERASE . . . 

 

£1  45 

 

£5.97 

 

£9.37 

 

£.4,12 

 

STEREO GLASS FERRITE REcTLBK£1160 MAGNETIC TAPE HEADS CATALOGUE 2s PENCE 

 

AUDIO AND HI-FI CATALOGUE a0 PAGE FULL COLOUR150 PENCE 

 

M EN01.1TH 

 

THE MONOLITH ELECTRONICS CO. LTO. A 

 

P. 

 

57 CHURCH ST., CREIYKERNE, SOMERSET, ENGLAND. 104601 74321 imcw EvA 
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BUILD A 

 

SYNTHESISER! 

 

NOSPECIAL SKILLS 

 

SPECIAL EQUIPMENT REQUIRED 

 

Using Dewtron (Reg'd) 

 

PROFESSIONAL MODULES 

 

Over 20 different electronic modules to select what YOU want to 

 

build a synthesiser; simple or complex. Start simple and add to it 

 

as you can afford. New attractive prices for the long-popular, well-
tried range of Dewtron synthesiser and other effects modules. 

 

Send 25p for Musical Miracles Catalogue NOW! 

 

D.E.W. LTD. 

 

254 RINGWOOD ROAD, FERNDOWN, DORSET BH229AR 

 

TECILNICAL TRAINING 

 

IN ELECTRONICS AND 

 

TELECOMMUNICATIONS 

 

ICS can provide the technical knowlccige that is so essential to your success; 

 

knowledge that will enable you to take advantage of the many opportunities 

 

open to you. Study in your own home. in your own time and at your own 

 

pace and if you arc studying for an examination ICS guarantee coaching 

 

until you are success
 
rul. 

 

City and Guilds Certificates: 

 

Telecommunications Technicians 

 

Radio, TV, Electronics Technicians 

 

Technical Communications 

 

Radio Servicing Theory 

 

Radio Amateurs 

 

Electrical Installation Work 

 

MPT Radio Communications Certificate 

 

Diploma Courses: 

 

Colour TV Servicing 

 

Electronic Engineering and Maintenance 

 

Computer Engineering and Programming 

 

Radio, TV, Audio Engineering and Servicing 

 

Electrical Engineering, Installation 

 

and Contracting 

 

POST OR PHONE TODAY FOR FREE BOOKLFT 

 

t�� 
To: International Correspondence 

 

■¡ 
Schools 

 

Dcp[ K268 Intertext House, London 

 

SW8 4171 or telephone 622 9911 

 

j Subject of Interest 

 

9 *lame   

 

0 Address 

 

I  

 

Tel• Age:  

 

Y/i®�OLlilflt�R ttl=,tt��ts!��IlIS�II■���r�� 

 

EUROSOLDERSUCKER 

 

his 195mm long, all metal, high suction, desoldering tool with re 

 

laceable Teflon tip enables removal of molten solder from all size 

 

f pcb pads_ Primed and released by thumb, it incorporates an anti 

 

ecoil system and built in safety guard. Only £6.80 ine. VAT & P.P. 

 

ROBREADBOARD 

 

Logically laid out to accept both 0.3" and 0.6" pitch D I L packages 

 

as well as Capacitors, Resistors, LED's, Transistors and components 

 

with leads up to -85mm d ia. 

 

500 individual connections in the central breadboarding area, 

 

spaced to accept all sizes of DIL package without running out of 

 

connection points, plus 4 Integral Power Bus Strips around all 

 

edges for minimum inter-connection lengths. 

 

All connection rows and columns are now numbered or lettered 

 

enabling exact location indexing. 

 

Double-sided nickel silver contacts for long life (10K insertions) 

 

and low contact resistance K IOm- ohms). 

 

Easily removable, non-slip rubber backing allovvs damaged contacts 

 

to be rapidly replaced. 

 

No other breadboard has as many individual contacts, offers all 

 

these features and costs only £5.80 each or £11.00 for 2 — inclusive 

 

of VAT and P.P. 

 

Snip out and Post 

 

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

 

PENEEMENEl 

 

'
David George Sales 

EE an9 

 

r/o 74 Crayford High Street, 

 

Crayford, Kent, DA1 4EF, 

 

' 
Please send me 1 EuroSolderSucker @ £6.80 ❑ Please ' 

 

or 1 EuroBreadBoard @ £5.80 ❑ Tick 

 

or 2 Euro Bread Boards @ £11.00 ❑ 

 

(All prices include VAT and P.P-, but add 15% for 

 

overseas orders). 

 

' Name  t 

 

' 

Company  

' 

 

Address  

 

Tel. No  

 

Please make cheque/P.0-'s payable to David George Sales 
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NOTICE TO READERS 

 

When replying to Classified Advertisements please 

 

ensure: 

 

(A) That you have clearly stated your requirements. 

 

(B) That you have enclosed the right remittance. 

 

(C) That your name and address is written in block 

 

capitals, and 

 

(D) That your letter is correctly addressed to the 

 

advertiser. 

 

This will assist advertisers In processing and despatch-
ing orders with the minimum of delay. 

 

For Sale 

 

NEW BACK 'ISSUES of "EVERYDAY 

 

ELEl,1HONICS". Available 60p each Post 

 

Free, open PO/Cheque returned if not in 

 

stock. BELL'S TELEVISION SERVICES 190 

 

Kings Road, Harrogate, Yorkshire. Tel: 

 

(0423) 55885. 

 

E.E. BACK ISSUES. Volume 1 issue 1 to 

 

date. Complete Volumes 1 to 7 in self-
binders with indexes. £25 ono plus car-
riage- Lanfear, 53 College Street, Cam-
borne, Cornwall. 

 

4600 MUSIC SYNTHESIZER complete with 

 

construction manual. Small faults on three 

 

individual modules, hence £350 one. King-
horn, Fife. Telephone 890342. 

 

PHILLIPS X40 and X40A (amplifier) kits, 

 

complete, £20 pair one. Back issues E.E. 

 

Jan. '79 to present; offers. 59 Bay Road, 

 

Wormit, Newport-on-Tay, DD6 BLW. 

 

SMALL ADS 

 

The prepaid rate for classified advertisements 

 

is 18 pence per word (minimum 12 words), box 

 

dumber 60p extra. Semi-display setting £4.40 

 

per single column centimetre (minimum 2.5cm). 

 

All cheques, postal orders, etc., to be made 

 

payable to Everyday Electronics and crossed 

 

"Lloyds Bank Ltd," Treasury notes should 

 

always be sent registered post. Advertisements, 

 

together with remittance, should be sent to the 

 

Classified Advertisement Manager, Everyday 

 

Electronics, Room 2337, IPC Magazines 

 

Limited, King's Reach Tower, Stamford St., 

 

London SE1 9LS. (Telephone 01-261 5942). 

 

Service Sheets 

 

SERVICE SHEETS for Radio, Television, 

 

Tape Recorders, Stereo, etc. With free 

 

fault-findinu guide, from 50p and 9.a.e. 

 

Catalogue 25p and s.a.e. Hamilton Radio, 

 

47 Bohemia Road, St. Leonards, Sussex. 

 

BELL'S TELEVISION SERVICE for service 

 

sheets of Radio, TV etc. £1 plus SAE. 

 

Colour TV Service Manuals on request. 

 

SAE with enquiries to BTS, 190 King's 

 

Road, Harrogate, N. Yorkshire. Tel: 0423 

 

55885. 

 

Miscellaneous 

 

TUNBRIDGE WELLS COMPONENTS, 

 

BALLARD'S, 108 Camden Road, Tunbridge 

 

Wells, Phone 31803. No lists, enquiries S.A.R. 

 

RECHARGEABLE 

 

BATTERIES 

 

TRADE ENQUIRIES WELCOME 

 

FULL RANGE AVAILABLE. SAE FOR LISTS. £1 -25 for 

 

Booklet"Nickel Cadmium PONPr" plus catalogue. Write 

 

or call, Sandwell Plant Ltd, 2 Union Drive, Boldmere, 

 

Sutton Coldfleid, West Midlands, 021-354 9764. Or see 

 

then, at TLC, 32 Craven Street, Charing Cross, London 

 

W C2. 

 

AUDIO OSCILLATOR Sine - Square -

R.I.A_A, outputs: 15117. to 200KH-z in four 

 

ranges. Thermistor stabilised. Assembled 

 

PCB ready to use. 9V supply required. 

 

SAE data. £16.30 inclusive. Quantec, 40 Aln 

 

Court, Ellington, Morpeth, Northumber-
land. Morpeth 860101. 

 

PRINTED CIRCUIT BOARDS from your 

 

tape or film masters, prototypes or short 

 

runs. Photographic masters from your 

 

layout. SAE for details. Dia-Dim Audio 

 

Visual, 21 Brammay Drive, Tottington, 

 

Bury
, BL8 3HS. 

 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

 

CONDITIONS OF ACCEPTANCE 

 

OF CLASSIFIED ADVERTISEMENTS 

 

1. Advertisements we accepted subject 

 

to the conditions appearing on our 

 

current advertisement rate card and on 

 

the express understanding that the 

 

Advertiser warrants that the advertise-
ment does not contravene any Act of 

 

Parliament nor is it an infringement of 

 

the British Code of Advertising 

 

Practice. 

 

2. The publishers reserve the right to 

 

refuse or withdraw any advertisement. 

 

3. Although every care is taken, the 

 

Publishers shall not be liable for cierleal 

 

or printers' errors or their conse-
quences. 

 

AERIAL BOOSTERS 

 

Improves weak VHF radio & television 

 

reception. 

 

645-UHF TV, BII-VHF RADIO. 

 

For next to the set fitting. 

 

PRICE E5. S.A.E. FOR LEAFLETS, 

 

ELECTRONIC MAILORDER LTD. 

 

Ramsbottom, Bury, Lancs, BLO 9AG. 

 

BUILD 25 PROJECTS with our Multipur-
pose kits, details supplied_ Send £19.00 to 

 

Major Oak Services, 33 Lillian Avenue, 

 

London, W3. 

 

THE SCIENTIFIC 

 

WIRE COMPANY 

 

PO Bmr 30, London E.4. 

 

Reg. Office, 22 Coningsby Gardens, 

 

ENAMELLED COPPER WIRE 

 

SWG 11b 8 0 4 o 2 o 

 

10-19 265 1.45 -75 .50 

 

20.29 2.85 1.65 -90 -70 

 

3034 305 1,75 1-00 75 

 

35-40 3.40 1.95 1-15 84 

 

41-43 4.55 2.55 1.95 1.30 

 

44-46 5.05 3.05 2.15 170 

 

47 800 500 3.00 1 8o 

 

48 1500 9.00 6-00 330 

 

SILVER PLATED COPPER WIRE 

 

14, 16, 18 4 50 2.25 1.44 .90 

 

20 & 22 500 2.65 1.74 1.06 

 

24 & 26 5.70 3.31 2-00 122 

 

28 & 30 6 57 3-86 2 36 1.14 

 

Prices Include P & P and VAT. 

 

SAE brings list of copper& resistance Wires. 

 

Dealer enquiries Invited. 

 

Receivers and Components  

 

AF/RF SIGNAL INJECTORS £2.50, with in-
structions. SAE for list. Bobker, 29 Chad-
derton Drive, Unsworth, Bury, Lancs. 

 

Please insert the advertisement below in the next available issue of Everyday Electronics for   

 

insertions. I enclose Cheque/P.O. for £  

 

(Cheques and Postai Orders should be crossed Lloyds Bank Ltd. and made payable to Everyday Electronics) 

 

NAME   

 

ADDRESS  

 

Send to. Classified Advertisenent Manager 

 

EVERYDAY ELECTRONICS 

 

GMG, Classified Advertisements Dept., Room 2337, 

 

King's Reach Tower, Stamford Sheet, London SE1 91.5. 

 

Telephone 0,-281 5942 

 

Rate: 

 

18p per word, minimum 12 words. Box No. 80p extra. 

 

Company registered In England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS. 
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Receivers and Components 

 

Record Accessories 

 

SALE, Everything must go most at half 

 

ce. Transistors, general purpose BC109, 

 

etc, 6p; power from 20p; triacs from 30p; 

 

jack plugs and sockets sub-min DPDT 50p. 

 

Send your list and SAE for quotation. 

 

J.A.I. ELECTRONICS, 30 Balvernie Grove, 

 

SR'18 5RR. 

 

NO LICENCE EXAMS NEEDED 

 

To operate this miniature, solid-state Trans-
mitter-Receiver Kit. Only £10-25 plus 25p 

 

P. & P. 

 

Brain-Freeze' 'em with a MINI-STROBE 

 

Electronics Kit, pocket-sized 'lightning flashes', 

 

1-ari-speed, for discos and parties. A mere £4-50 

 

plugs 25p P. & P. Experiment with a psychedelic 

 

DREAM LAB, or pick up faint speech `sounds 

 

with the BIG EAR sound-catcher: ready-made 

 

multi-function modules. £S each plus 25p 

 

P. & P. 

 

LOTS MORE! Send 25p for lists. 

 

Prices include VAT. 

 

BOFFIN PROJECTS 

 

4 CUNLIFFE ROAD, STONELEIGH 

 

EWELL, SURREY. (E.E-) 

 

NEW AND UNUSED COMPONENTS. Sur-
plus to teaching experiments. Die cast 

 

boxes 634 in x 454 x 4, £1.60; mains trans-
formers 9-0.9 at lamp, £1.60; capacitors 

 

electrolytic wire ended 10,000/40V 50p; 

 

1.500/16V, 20p; 470/25V, 10p; polyester pcb 

 

type 1.0, 0.68, 0.47, 0.22, 0.1, 0.047, 0.01, 

 

£7 per 100 any mix and quantity. Add 15nc 

 

P&P, INEXPENSIVE ELECTRONIC LOGIC 

 

EXPERIMENT KIT-send large SAE for 

 

details. S. E. Warren, 15 Moorland Terrace, 

 

Skipton, North Yorkshire, Tel: 3270. 

 

TERRO's new mail order price list of 

 

electronic components now available on 

 

eceipt of SAE. TIRRO Electronics, Grenfell 

 

Place, Maidenhead, Berks. 

 

TURN YOUR SURPLUS capacitors, tran-
sistors, etc., into cash. Contact COLES-
HARDING & CO, 103 South Brink, Wisbech, 

 

Cambs, 0945 4188. Immediate settlement. 

 

200 COMPONENTS £4 10 L.E.D.s 0.125 90p. 

 

Lists I5p. Sole (E. E.), 37 Stanley Street, 

 

Ormskirk, Lancs L39 2DH. 

 

DISCOVER ELECTRONICS. Build forty 

 

easy projects including; Metal Detector; 

 

Wireless Transmitter; Breathalyser; Radios; 

 

Stethoscope: Lie Detector; Touch time-
switches; Burglar Alarms, etc. Circuits, 

 

plans all for £1.29 including FREE circuit 

 

board, Mail only. RIDLEY PHOTO/ELEC-
TRONICS, Box 62, ill Rockspark Road, 

 

Uckfield, Sussex. 

 

SMALL AUDIO AMPLIFIERS. 3 transistors 

 

equivalent to AC128, OC72 with circuit 3 

 

for £1. 300 small components, transistors, 

 

diodes, £1.60. Wire ended neons, 20 for 

 

£1. Panel with 40 74 series ICs, £1.50. 100 

 

assorted C280 polyester capacitors £1.20 

 

no Postage. List 15p refundable. Insurance 

 

add I5p. J.W.B. RADIO, 2 Barnfield Cres-
cent. Sale, Cheshire M33 1NL. 

 

ELECTRONIC COMPONENTS. Send SAE 

 

for list. Special offers monthly. Radnor 

 

Supplies, 23 Arbury Road, -Nuneaton, 

 

Warks. 

 

ELECTRONIC COMPONENTS 'and E.E. 

 

project kits 19
-
ii-now.  Catalogue SAE, plus 

 

30p Jadebond Ltd., Míddridge Drift Ind. 

 

Est., Middridge, Shildon, Co. Durham. Tel; 

 

Shildon (038 884) 3845. 

 

C.P. ICs. 74 series 00/9p 01/11p 02/lip 

 

03/11p 04/11p 06/24p 08/13p 09/12p 10/12p 

 

11/15p 12,/15p 13./24p 14/50p 16/23p 20/12p 

 

30/12p 37/22p 40/20p 45/65p 47/55p 70/25p 

 

72/24p 73/24p 74/24p 75/30p 76/28p 85/60p 

 

86/24p 89/135p 90/32p 92/35p 93/33p 95/SOp 

 

121/24p 122/33p 123/40p 125/35p 132/48p 

 

141/58p 164,165p 190/72p 191/72p 192/60p 

 

CMOS 4000/15p 01/15p 02/15p 11/15p 12/15p 

 

13/30p 15/57p 17/55p 18/60p 20/60p 23/15p 

 

24/45p 25/15p 27/32p 28/50p 29/80p 30/35p 

 

35/60p 40/65p 42/50p 46/100p 49/30p 50/30p 

 

66/40p 71/16p 81/20p. Linears and Regs 

 

555/25p 741/16p 747/46p 1458/40p 7805/60p 

 

7812/60p 7815,/60p 7818/60p 7824/60p 

 

78LOS/45p 78L12/45p 78L15/45p 7905/90P 

 

7912/94p 7924/90p. Many more. SAE list 

 

25p P&P. 22 Oakfield Road, Croydon, 

 

Surrey. 

 

NO 

 

BATTERIES 

 

NO WIRES 

 

ONLY 

 

£32'99 

 

PER PAIR 

 

VAT 15% = £4.95 

 

The modern w:,y , 4 tustant 2-wav communications. Just plug 

 

into power socket. Ready to use. �r stall clear communications 

 

from room to room. Range }-mile on the same mains pbam 

 

Weir switch. Volume control. Laeful as inter-office intercom, 

 

betwttn afEce and --rehouse, in surgery and in homes. 

 

P. k P. 99p. 

 

£27.95 

 

VAT 15%=£4.19 

 

Solve your communication 

 

problems with this 4. 

 

BuUon Tr naktor lutvrcvc.: system (1 master and S Subs) in 

 

robust plastic cabinets for desk or wall mounting. Callitalk/ 

 

listen from !faster to Subs to 3raster. Ideally suitable for 

 

Businese, Surgery, Schools, Hospitals and OE
'iee. Operates on 

 

one 9C battery. On/off switch. ti olume control. Complete with 

 

a CnuneOirz ,irr elch 69ft. A Battery and other accessories. 

 

P x P 99> 

 

11w1 a.47111Cah' r,PF CRafl,f 

 

TELEPHONE AMPLIFIER 

 

£17.95 

 

VAT 15 _ £2.69 

 

lxtr:� ;tanaktorhed Telephone Amplifier with detached 

 

Plug-in apcaker. Placing the receiver on to the cradle activates 

 

a switch for immediate two-way COncnreation without holdmi; 

 

the handset. Many people can listen at a tlme. Increase 

 

efficiency in office, shop, workshop. Perfect for "conference" 

 

calla: ]caves the usar 9 hands free to make notes, consult 9lrs. 

 

NO long waiting, eavice time with long-distance calla. On/off 

 

switch, volume control conversation recording model at 

 

539.93 + FAT 15% -- £2.99. P. & l'. 901). 

 

DOOR ENTRY SYSTEX 

 

No house/buaiuess/surgery should be without a DOOR ENTRY 

 

SYSTEM in this day and age. The modem way to answer the 

 

door in safety to unwanted callers. Talk to the caller and 

 

admit film only if satisfied by pressing a remote control button 

 

which will open the door electronlcally. A Croon for the luvolld. 

 

the aged and bust- housewife. Supplied complete da-y. kit 

 

with one internal Telephone, outside Speaker panel, electric 

 

door lock rütasr (for Yala type surface L tch lock), m " 

 

Dower unit, cable (8-way) 50 ft. and wiring diagram. Price 

 

LM-93 + FAT £8.24 + P. S: P. 51-25. Kit with two Tele-
phones 244'93 + FAT 49-74 + P. & P. e1-50. 

 

10-day pr1m refund Woranrrc nn all frame. 

 

WEST LONDON DTRECT SUPPLIES (EES) 

 

169 KENSIKOTON RICH STREET, LOA
-
DON, W8 

 

STYLI, CARTRIDGES FOR MUSIC CENTRES 

 

&c. FREE List No. 29. For S.A.E. includes 

 

Leads, Mikes, Phones, etc. FELSTEAD 

 

ELECTRONICS (EE), LONGLEY LANE, 

 

GATLEY, CHEADLE, CHES SK8 4EE. 

 

RItS 

 

CONSTRUCT YOUR OWN VHF TRANS-
MITTER (not licensable in UK), hand-held, 

 

range 500 yds. Complete kit £5.25. NEW 

 

SERVICE:-PCB's produced from your 

 

exact drawing 17p sq in. WEBB ELEC. 

 

TRONICS, 41 Winwick Street, Warrington. 

 

Books and Publications  

 

INTRODUCTION TO MICROPROCESSORS 

 

and Computing. 50 pages of diagrams and 

 

explanation to get you stated. Price £2.30 

 

plus 45p postage. EDUCcI ONAJ, DATA 

 

AND TECHNICAL SERVICES, 59 Station 

 

Road, Cogenhoe, Northampton NN7 ILU. 

 

Complete repair information any requested T.V. ES 

 

(with diagrams £S SO). Any requested service sheet for 

 

ft plus SAE. SAE brings newsletter & special offers-

service sheets from SOp, bargain vouchers, unique 

 

publications 

 

AUS (EE) 

 

76 Church St., Larkhall, Lanarkshire. 

 

SPECIAL i PRICE OFFER 111 

 

"RIGHT FROM THE START" 

 

The only PRACTICAL Home Study Course for 

 

you! Projects and experiments introducing 

 

Audio, Radio, Logic and Measurement techniques. 

 

A progressive practical MINIMUM MATHS 

 

course at a SPECIAL SUMMER OFFER price of 

 

only í1750 covering all necessafy components. 

 

including printed circuit type solder boards. 

 

The profusely illustrated MANUAL, :specially 

 

written for the beginner, may also be purchased 

 

separately for ONLY £5.00. 

 

Prices include P. & P., etc. C.W.O. to: 

 

MANTEC 7 Dellsome Lane, Welham 

 

Green, HATFIELD, HERTS. 

 

MAIL ORDER 

 

PROTECTION 

 

SCHEME 

 

The Publishers of Everyday Electronics are members 

 

of the Periodical Publishers Association which gives 

 

an undertaking to the Director General of Fair Trading 

 

to refund moneys sent by readers in response to mail 

 

order advertisements, placed by mail order traders, 

 

who fall to supply goods or refund moneys owing to 

 

liquidation or bankruptcy. This arrangement does not 

 

apply to any failure to supply goods advertised in a 

 

catalogue or in a direct mail solicitation. 

 

In the unhappy event of the failure of a mail order 

 

trader readers are advised to lodge a claim with 

 

Everyday Electronics within three months of the date 

 

of the appearance of the advertisement, providing 

 

proof of payment. Claims lodged after this period 

 

will be considered at the Publisher's discretion. 

 

Since all refunds are made by the magazine 

 

voluntarily at its own expense, this undertaking 

 

enables you to respond to our mail order advertisers 

 

with the fullest confidence. 

 

For the purpose of this scheme, mail order 

 

advertising is defined as:- 'Direct response 

 

advertisements, display or postal bargains where 

 

cash had to be sent in advance of goods being 

 

delivered. 'Classified and catalogue mail order 

 

advertising are excluded. 
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217, Toll
-

End Road, TIPTON, West Midlands DY40HW TEL. 021-557-9144 

 

Maº 

 

Issue PROJECT 

 

Jan 78 Audio Visual Metronome   

 

Touch Switch   

 

Feb 

 

Mar 

 

Apr 

 

May 

 

Jun 

 

July 

 

Aug 

 

Sept 

 

Oct 

 

Nov 

 

Dec 

 

Nov 

 

Jan 79 

 

Dec 78 

 

To 

 

Feb 79 

 

Feb 

 

Mar 

 

Apr 

 

May 

 

June 

 

Tel.-Bell  E20 

 

Insltu-Transistor Tester  E21 

 

Teach In S.W. Receiver   E22 

 

Power Slave   E23 

 

Visual Continuity Tester  E24 

 

Auto Night Light   E025 

 

Short Wave Radio  ... E026 

 

Quagmire   � E027 

 

LoOie Projle   E028 

 

Slave Flash   E029 

 

M.W.   E30 

 

Audio Free. Signal Generator   E031 

 

ChronostoI)   E032 

 

R.F. Signal Generator  11 EOM 

 

Sound to Light  " E034 

 

Gultar Tone Booster  ¡ E035 

 

Car Battery State Indicator   i E036 

 

C.M.O.S. Radio   E037 

 

Fuse Checker     E038 

 

Treasure Hunter  .  I E039 

 

Audio Effects Oscillator   E042 

 

Water Level Aiert   E043 

 

Subscribers Tele-Tel. Meter   E044 

 

Subs. Tele Tel-3rd Digit   E044A 

 

Combination Lock (2 Pcb's)   E045 

 

Hotline Game  E046 

 

E049 

 

Vehicle Immoblllser   E050 

 

E051 

 

Mini Module-Microphone Amp 

 

Mini Module Continuity Tester   

 

Lights Reminder   

 

I'm First   

 

Roulette (2 p.c.b.'s)   

 

Headphone Enhance   

 

EE 2020 Tuner Amp A (Inc. R. unit)   

 

EE 202(í.,T uner Amp B   

 

EE 2020 tuner Amp C   

 

EE 2020 Tuner Amp D  

 

EE 2020 Tuner Amp E   

 

EE2020 Hardware 6 wire   

 

EE 2020 Kit excl. Case   

 

Long Wave Convertor   

 

Mini Module Audio Modulator  

 

Power Supply   

 

Thyristor Tester   

 

Sound Adaptor  

 

Time Delay Indicator   

 

E052 

 

E053 

 

E054 

 

E055 

 

E056 

 

E057 

 

E058 

 

E059 

 

E060 

 

E061 

 

E062 

 

E063 

 

E065 

 

E066 

 

E069 

 

Car Direction Indicator (Neg. 120   ! E069 

 

E070 

 

ONE Transistor Radio (inc. Amp)   E071  

 

ONE Transistor Radio (excl. Amp)   E071  

 

Mini Module-Versatile Power Supply   E072 

 

Shaver Inverter   

 

Touch Bleep   

 

E073 

 

E074 

 

Mini Module Transistor Test   E076 

 

E077 

 

E078 

 

E079 

 

E060 

 

E081 

 

E082 

 

Electronic Canary   E083 

 

Low Cost Metal Locator (Electronic Unit)  E084 

 

Mini Module Meter Amplifier   E085 

 

Pocket Radio   E086 

 

Quatl Simulator   E087 -
+ P.c.b.'s designed by Tamtronle to EE circuit specifications 

 

Choke Warning   

 

Intruder Alarm   

 

Electronic Dice   

 

Shortwave Converter   

 

Thermostat   

 

Tremolo Unit 

 

i Chaser Light Display   

 

Weird Sound   

 

KIT 

 

Ref 

 

E001 

 

E002 

 

Rapid Diode Check   E004 

 

Car Alarm   
E0
00

0
5

 

 

E012 

 

Pocket Timer  E015 

 

Flash Meter  E016 

 

Mains Tester   E17 

 

Power Pack   E79 

 

Fuzz Box 

 

I 

 

PRICES I 

 

P.C.B. KIT I 

 

+ 85 

 

+1-00 

 

+ 85 

 

+1.15 

 

2-70 

 

+1 . W 

 

+ 95 

 

+1 10 

 

+ as 

 

+1 20 

 

+1-35 

 

+ 95 

 

2 45 

 

+1 30 

 

+1.95 

 

+ 8D 

 

+ 90 

 

+ 80 

 

+1.4.5 

 

+2-95 

 

1.05 

 

F

 

 

90 

 

+1 85 

 

1.80 

 

+ 90 

 

+3•50 

 

+345 

 

+1.00 

 

tí'00 

 

1-25 

 

+1.()S 

 

+11-15 

 

+4-10 

 

3 65 

 

3-60 

 

1.45 

 

2'30 

 

1-40 

 

1090 

 

+1-20 

 

+1•� 

 

+1-20 

 

+1-25 

 

+ 90 

 

+1.00 

 

+ 85 

 

+1-00 

 

}
7
 95 

 

+t 00 

 

+1.35 

 

2-15 

 

+1-25 

 

+ 85 

 

24.85 

 

13.50 

 

135.00 

 

7.40 

 

2-go 

 

2543 

 

4 85 

 

6.95 

 

8-45 

 

4.05 

 

8.50 

 

7.35 

 

5.35 

 

12.75 

 

4.70 

 

4.25 

 

9.00 

 

2545 

 

14.45 

 

17-95 

 

12.65 

 

11 -OD 

 

4-38 

 

6.07 

 

2-00 

 

12.65 

 

5.83 

 

6-40 

 

2-35 

 

2-80 

 

6-55 

 

23.95 

 

6.45 

 

4.40 

 

13.20 

 

1-90 

 

7.10 

 

12.80 

 

0.15 

 

3.30 

 

4.95 

 

11.25 

 

10.M 

 

8.80 

 

3.45 

 

3.5S 

 

6.35 

 

14.85 

 

3395 

 

18.2s 

 

6.20 

 

5.00 

 

2-20 

 

12.75 

 

2-15 

 

1820 

 

3.05 

 

4.65 

 

24-50 

 

3.50 

 

24-95 

 

5.50 

 

5-25 

 

5.50 

 

3.10 

 

4.65 

 

6-90 

 

2.20 

 

20.45 

 

2.60 

 

KIT CONTENTS 

 

(see key)  

 

B.E.H.L 

 

B-E- 

 

B.E.H.L. 

 

B.E.G.H.L. 

 

B.E.H.L. 

 

B.E.H.L. 

 

B.E.H.L. 

 

B.E.H.L. 

 

B.E.H. 

 

B.E.H.L. 

 

B.E.H.L. 

 

B.E.G.H.L. 

 

E. 

 

E.H.L. 

 

B.E.G.H.L. 

 

E.J. 

 

B.E.G.H. 

 

B.E.G.H.L. 

 

B.E. 

 

B.E.J.L. 

 

B.E.J.L. 

 

C.E.G.K.M.P. 

 

E.H- 

 

E. H. L 

 

B.E.H.L. 

 

B.E. 

 

B.E.G.H.L. 

 

E.H.L. 

 

B.E.G.H.L. 

 

E.H.L. 

 

B.E.G.H.L 

 

C.E.G.K.M.P. 

 

E. 

 

B.E.H.L. 

 

B.E.H. 

 

B.E.H.L. 

 

B.=.H.L. 

 

D.E.H. 

 

B.E.H. 

 

B. E. G. H. L. 

 

E.H. 

 

B.E.H. 

 

E.H.C. 

 

58-95 B.E.G.H. 

 

25-95 13-E.H. 

 

4-70 B.E.H. 

 

18-45 B.E.H. 

 

B.E.G.H. 

 

B.E.G.K. 

 

B.E.H.L. 

 

E. H. 

 

B.E.H. 

 

B.E.H.L. 

 

B.F.H. 

 

S.E.G.H.L. 

 

B.E.J.L. 

 

B.E.H. 

 

B.E.H. 

 

E.H.L. 

 

B.E.H.L. 

 

B.E.H.L. 

 

B.E.H. 

 

B.E.G.H. 

 

B-E.H.L- 

 

B.F.H.L. 

 

B.E.L. 

 

E.J.L. 

 

A.E.K.L. 

 

A.E.J.L. 

 

A.E.J.L. 

 

E 

 

B.E.G.H.L. 

 

D.E-H.L. 

 

Kits Can be supplied excluding P.C.B's and/or case. Send SAE for details naming 

 

kit and kit reference and free catalogue. 

 

TRADE & EDUCATIONAL 

 

ENQUIRIES WELCOME 

 

MINIMUM 

 

ORDER £3 

 

INDEX TO ADVERTISERS 

 

Ace Mailtronix 

 

Bi-Pak ... 

 

BirkettJ. ... 

 

B.N. R.E.S. ... 

 

Bull J. ... 

 

Collier McMillan (B.I.E.T.) 

 

Colour Print Express ... 

 

C. N. Stevenson ... 

 

Crescent Radio .. ... 

 

Crimson Electronics ... 

 

C.S.C. ... ... 

 

532 

 

470 

 

505 

 

466 

 

467 

 

527 

 

.-- 530 

 

cover iii 

 

509 

 

468 

 

530 

 

513 

 

Dewtron ... ... 533 

 

PRICES INCLUDE 

 

P&P 

 

ED.A. ... 

 

Eiectrovalue 

 

George Sales, David 

 

G.M.T. Electronics 

 

Greenweld ... 

 

Heathkit .. 

 

Home Radio 

 

VAT PLEASE 

 

- ADD ONLY 7 

 

I.L.P. Electronics ... 

 

intertext (ICS) 

 

Magenta Electronic ... 

 

Maplin Electronic Supplies Ltd. ... 

 

Marshall A. ... ... 

 

M.E.C.A. ... 

 

Metac ... ... 

 

Monolith ... ... 

 

533 

 

528,529 

 

... 470 

 

520 

 

530 

 

S23 

 

533 

 

... 532 

 

cover iv 

 

... 471 

 

... 468 

 

cover ii 

 

.-. 532 

 

Printed Circuit Boards & 

 

KITS for E E projects 

 

KEY TO KIT CONTENTS 

 

A Vero-board(s) 

 

B Printed Circuit Board(s) 

 

C With screen printed component layout 

 

D Tag strip 

 

E ALL Resistors, potentiometers, capacitors, Semi-conductors 

 

F As E but wlth exclusions-Please ask for details 

 

G Diland!ortransistorsockets andforsoldercon pins 

 

H Hardware includes Switches, Knobs, Lamps d Holders, Fuses 6 

 

Holders, Plugs á Sockets, Microphones, Transformers, Speakers, 

 

Meters, Relays, Terminal Blocks, Battery Connectors, etc. BUT 

 

excludes nuts. bolts, washers, connecting wire, Batteries and 

 

special miscellaneous items. 

 

J As H but with exclusions-Please ask for details 

 

K As H but Including connecting wire 

 

L Suitable Cases) 

 

M Suitable Case with Screen printed facia. 

 

N Full kit to magazine specified standards 

 

P Full kit with professional finish Incorporating all prime features 

 

including screen printed PCB and case where appropriate 

 

Doing
-
ii-Digitally 

 

TTL ELECTRONIC 

 

TEST BED 

 

Complete kit E040 

 

£26.40 

 

Components for 

 

first 6 parts E041 £4 95 

 

(including additlonal 

 

components) 

 

- TELE-TEL 

 

Nov. 78 Ref. E044 

 

Subscribers phone call charge 

 

meter 

 

A kit with a professional finish 

 

CASE with screen printed farts 

 

similar to magazine 

 

photop rap h but Includes 

 

provision for 3rd digit. 

 

An aluminlum sub 

 

facla panel Is also pro-
vided with screen printed 

 

hole centres to allow 

 

access to preset poten-
tiometers. 

 

PCB designed to incorporate 

 

3rd digit facility and is 

 

screen primed for ease of 

 

assembly. 

 

Basic kit (2 digifs)f2A-50 

 

(3 diºIts) Eta 00 

 

BARGAIN CORNER 

 

100 x 7w lk carbon resistors 30p 

 

10 X. 1•w 5°/s lk5 resistors fOp 

 

10 x 1w 5% 71,5 rest. tons 12p 

 

10 x 1w5%100R resistors 12p 

 

10 x S. 5'/039OR wirewou nd SOP 

 

10 x 47u 10v Axial Elec. Caps 

 

2Sp 

 

4 x NESS Timer £t-DO 

 

Plug in mains PSU 

 

3v16v19vit2v DC 

 

300mA suitable for 

 

calculators 4. T.V. Games E2 99 

 

CHRONOSTOP 

 

Aug. 78 Ref. E032 

 

SPLIT 6 TAYLOR lap timing 

 

modes plus normal starllstop 

 

operation. 

 

A kit with a professional finish 

 

Including 

 

CASE with screen printed 

 

facts 

 

PCB with a screen 

 

component layout 

 

Full Assembly Instructions 

 

PRICE INC. VAT £3395 

 

SOLDERING IRONS 8r ACCESSORIES 

 

SRB 18 watt iron inc. No 20 

I 

Bit sizes No. 9 (1 5mm) 

 

Bit £3.76 �, ,. .. 20(3mm) 

 

Stand 1t3 25 ,• ,• ., 21 pámm) 

 

22 (6mm) 

 

Solder.Savbit 20 inch 52p Ideal for Home Constructor 

 

Tamtronik Ltd. reserves the right to change kit content without notice, 

 

where necessary to incorporate current modifications or to make valid 

 

substitution for temporarily unavailable components. The majority of 

 

the kits we advertise can be supplied from stock or compiled at short 

 

notice from component stocks held, but when ordering you should be 

 

prepared to allow at least ten days, and up to one month, for us to 

 

complete your order. 

 

VISIT OUR SHOP AT 

 

32 Market Place, 

 

Great Bridge, Tipton, 

 

West Midlands. 

 

... 466 Newnes-Butterworth 

 

... 470 

 

Phonosonics 

 

R.S.T. ... 

 

Radio & TV Components 

 

Swanley ... 

 

Tamtroník ... 

 

Technomatic 

 

TUAC ... 

 

Vero Electronics 

 

Telephone or Letter 

 

Watford Electronics 

 

West London Direct Supplies 

 

Wilmslow Audio ... ... 

 

... 520 

 

... 468 

 

... 531 

 

... 469 

 

... 530 

 

... 536 

 

... 514 

 

... 514 

 

... 466 

 

... 465 

 

... 535 

 

... 514 

 

PnblUbed approximately the third Prlday of each month by IPC 31.g..!." Lid., Binge Reach Tnner, Stamford Bt., London SEI 9LS. Printerl In England by Index Printers Ltd., Dunstable, Beds. Bole Agents 

 

for Australia and New Zealand-Cordon and Grtch (AlBia) Ltd. 3onth Africa-Central Ne" Aiz n 7 Ltd. Subsaiptiow: Inlan.1 68.56, Overseas Y9.50 per annum payable to IPC Services, Oakdeld House, Perry-
Mont Road, Be",,,& Heath, Boast. Everyday Eiectronim is sold subject to the follosrinp cooditi- namely tbat it shall not, wlthoat the written consent or thePabgahers first given, be lent, resold. hired out 

 

or othemli disposed of by Ray of Trade at mot, than the recommended aelltos pilot shown on cover, excluding Eire where the U11ina price is aubiect to V.A.T., and that it shall not be lent, resold, or hired 

 

oat or otherwise disposed of in a mntflated condition or to any unauthorised cover by way of Trade, or ar5:ed to or as part of any publication or uirerthring, literary or Dictorial matter whatsoever. 
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olour fi01ms..  

 

When you get a Kodak colour film 

 

� 

 

� 

 

for every one you
:.:-
 - 

_:_ d in 

 

for.. • _ - s '-:* b. the 

 

. 

 

erÿdáy Electronics 

 

Colour Print Service! 

 

.�. 

 

s --,,_: 

 

Send. no money 

 

But don't send any money until you see the colour of 

 

your prints. We're so confident in the reliability of the 

 

service and the quality of our prints, every one of 

 

which is checked by professionals at our laboratories. 

 

Luxury colour prints 

 

You'll be amazed at the crisp, sharp, high-definition 

 

sheen finish of the prints we supply ... borderless to 

 

give you maximum picture area. And coming with the 

 

prints will be your FREE Kodak colour film, worth 

 

around £1, the same size as the one you sent us for 

 

processing. 

 

Unbeatable value 

 

What about prices? Ours are certainly much less than 

 

those you would pay in most shops—quite apart from 

 

the free film you get every time we develop and print 

 

for you. 

 

Our Colour Print Service charges you only 15p for 

 

each print, plus 85p towards developing, postage and 

 

packing. The minimum charge is 85p inc. VAT (that 

 

is, if no prints can be made). The offer is limited to 

 

the UK, Eire, Cl and BFPO.. 

 

Reliability at less cost 

 

Photography can cost you a lot 

 

less these days. If you know 

 

how to go about it. Like the 

 

hundreds of thousands of 

 

magazine readers who arc 

 

delighted with this reliable Colour Print Service 

 

—and the replacement films that come FREE to 

 

every customer! So why don't you give it a try? 

 

Here's what you do. Send us any make of colour 

 

print film inside the envelope enclosed in this 

 

issue. Or fill in the coupon below and send it 

 

with your film in a strong envelope to: The 

 

Everyday Electronics Colour Print Service, 

 

Freepost, Teddington, Middlesex, TWl l 8BR. 

 

No stamp is required. 

 

More benefits to you 

 

You.benefit in two additional ways. Firstly, you enjoy 

 

a personal service with every care taken over each 

 

individual order. And secondly, you pay only for what 

 

you get—with no credit vouchers as with many other 

 

companies. An invoice comes with your prints sq it's a 

 

straight business transaction. 

 

r Use this label if you haven't got an envelope, or pass it to a,  

 

friend who might like to take advantage of our offer. It is 

 

used to send your prints and free film. 

 

(Offer F c Minolta G Sub-miniature. Rn11 Film lop surcharge 

 

400 ASA 20p surcharge). 

 

From: Everyday Electronics Colour Print Service, 

 

Freepost,l'eddington, Middlesex TWl ] 813K 

 

Mr/M%  

 

Address 

 

L  

 

 _Postcode 

 

— — J 
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A quality range o_, -. 

 

sortes plus a 'Now te,-' 

 

etectrical work w0h co 

 

.,.pages 129 to 134. 3 

 

.-on ass pe•a u I •r •r.- s. 
-<s ex a -nt 

 

bass guitar stop for guitarists accompaniment. 

 

Specification in our catalogue. 

 

Mobile amateur radia: TV and FM aerials plus lots of 

 

accessoriesarede, .'e',.,rca•alogue _ 

 

nn*,11r,s,,PLLiin, 

 

ELECTRONIC SUPPLIES LTD 

 

All mail to:-
P.O. Box 3, Rayleigh, Essex SS68LR. 

 

Telephone: Southend (0702) 554155 

 

Shop: 284 London Road, 

 

Westcliff-on-Sea, Essex. 

 

(Closed on Monday). 

 

Telephone: Southend (0702) 554155. 

 

Mfl�_Paon 

 

h massa •+e new rataluyu� 

 

!rom Mapnn that's even 

 

hugger and Heiler man 

 

Mt Ore Iryou ever buy 

 

electronic rompoa ents. 

 

this �s the one 

 

catalogue you niu;f 

 

not be wrthaut 

 

Over280pages- 

 

aine m lull colour 

 

n s a camprehensve 

 

ginde ioeleclronic 

 

components wdh 

 

hundreds of 

 

photographs arec 

 

nustrali o ns a nd page 

 

aile, page 

 

or invaluable data 

 

Ourhl monthly 

 

newsletter conlauis 

 

guaranteed prices. 

 

special otierc and 

 

all the latesl 

 

newsirom Maphr 

 

This superb organ—build the first working section 

 

for just over £100. Fuilspecification cat. loçluc. 

 

A puise ví ( controller for smooth slo, 

 

running plus inertia braking and acceleration. FuL 

 

construcbon details in our catalogue. 

 

The 3800 synthesiser build it yousseff at a fraction of 

 

the cost of one ready-made with this specification. 

 

r 6 
oúawçafalD�ue

_. .�•;__ 

 

superb technical booxshop in your home! All you 

 

eed is ear catalogue. Post the coupon nor+' 

 

r 

 

_ 
�--1prz

' — 

 

A 63-key ASCfi keyboard with 625-line TV lnterface,_..l 

 

4-page memory and microprocessor interlace.
,

--� 

 

Detaiis in our catalogue. 

 

s► 4 SS:. 

 

_ • _ 

 

A range of highly attractive knobs is described 
l
in 

 

ou: catalogue. Our prices are •rely attractive too! 

 

Touch operated rhythm generator, the 'Druinsette'. 

 

Construction details 25p. (Leaflet MES49). Specifica-
tion in our catalogue. 

 

A wide range of disco accessories at marvellous 

 

prices. Our catalogue has all the details. 

 

Michron Mk .0 

 

Post this coupon now for your copy of our 

 

1979-80 catalogue price 75p-

Please send me a copy of your 280 page cataloger 

 

as soon as it is published (8th Jan.1979) I enclose 

 

75p but understand that if I am not completely 

 

satisfied 1 may return the catalogue to you within 

 

14 days and have my 75p refunded immediately 

 

If you live outside U.K. send £1 or ten International 

 

Reply Coupons. . 

 

NAME  

 

ADDRESS  

 

I 

 

EE 8.79 

 


	ee7908_0001
	ee7908_0002
	ee7908_0003
	ee7908_0004
	ee7908_0005
	ee7908_0006
	ee7908_0007
	ee7908_0008
	ee7908_0009
	ee7908_0010
	ee7908_0011
	ee7908_0012
	ee7908_0013
	ee7908_0014
	ee7908_0015
	ee7908_0016
	ee7908_0017
	ee7908_0018
	ee7908_0019
	ee7908_0020
	ee7908_0021
	ee7908_0022
	ee7908_0023
	ee7908_0024
	ee7908_0025
	ee7908_0026
	ee7908_0027
	ee7908_0028
	ee7908_0029
	ee7908_0030
	ee7908_0031
	ee7908_0032
	ee7908_0033
	ee7908_0034
	ee7908_0035
	ee7908_0036
	ee7908_0037
	ee7908_0038
	ee7908_0039
	ee7908_0040
	ee7908_0041
	ee7908_0042
	ee7908_0043
	ee7908_0044
	ee7908_0045
	ee7908_0046
	ee7908_0047
	ee7908_0048
	ee7908_0049
	ee7908_0050
	ee7908_0051
	ee7908_0052
	ee7908_0053
	ee7908_0054
	ee7908_0055
	ee7908_0056
	ee7908_0057
	ee7908_0058
	ee7908_0059
	ee7908_0060
	ee7908_0061
	ee7908_0062
	ee7908_0063
	ee7908_0064
	ee7908_0065
	ee7908_0066
	ee7908_0067
	ee7908_0068
	ee7908_0069
	ee7908_0070
	ee7908_0071
	ee7908_0072
	ee7908_0073
	ee7908_0074
	ee7908_0075
	ee7908_0076

