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Easy to build projects for everyone 
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EXTEND THE RANGE OF YOUR YULTIMETER 

 

WITH THIS MONTHS MINI--MODULE 

 

it ri f i rel #A. famm fh Mel q WW_I, W# am; V F#. 

 



soldering ! Micrô,  

 

Heat to any 

 

level between 

 

145°-400° 

 

:with accuracy of 2%: 

 

Model CX - 17watts  

 

a miniature iron with the elements enclosed first in a ceramic 

 

shaft. then in a stainless steel. Virtually leak-free. Only 7!�" 

 

long. Fitted with a 3/32" bit £4.37 inclusive of VAT and P. & P. 

 

Range of 5 other bits available from V," down to 3i64". 

 

Model X25 - 25 watts 

 

A general purpose iron also with a ceramic and steel shaft to 

 

Five you toughness combined with near-perfect insulation. 

 

itted with 1/8" bit and priced at £4.37 inclusive of VAT and 

 

PAP. Range of 4 other bits available. 

 

Model SK3 Kit 

 

Contains both the 

 

model CX230 

 

soldering iron 

 

and the stand 

 

ST3. Priced at 

 

£6.21 inclusive of 

 

VAT and P.& P. it 

 

makes an 

 

excellent present 

 

for the radio 

 

amateur. 

 

modelmaker or 

 

hobbyist. 

 

Model SK1 Kit 

 

This kit contains a 15watt miniature 

 

soldering iron, complete with 2 

 

spare bits, a coil of solder, a heat 

 

sink and a booklet, 'How to solder: 

 

Priced at £6.48 inclusive of VAT and 

 

PAP. 

 

P. 

 

Model MLX Kit 

 

The soldering iron in this kit can be 

 

operated from any ordinary car 

 

battery. It is fitted with 15 feet 

 

flexible cable and battery clips. 

 

Packed in a strong plastic envelope 

 

it can be left in a car, a boat or a 

 

caravan ready for soldering in the 

 

field. Price £4.83 inclusive of VAT 

 

and PAP 

 

Model SK4 Kit 

 

With the model 

 

X25/240 general 

 

purpose iron and 

 

the ST3 stand, 

 

this kit is  must 

 

for every toolkit 

 

in the home. 

 

Priced at £6.21 

 

inclusive of VAT 

 

and PAP. 

 

 _1� 

 

Antex TCSUI & CTC 

 

... the perfect kit 

 

for miniature 

 

work 

 

`CTC No- 7/010 

 

Tip size: 0.5mm-.02 

 

Finger-tip accuracy 

 

combined with strict control 

 

of temperature set anywhere 

 

between 145 and 400°C. 

 

Negligible leakage current. Earthed 

 

and protected by `fail-safe' circuit. Oper-
ates at 24 volts. 

 

TCSUI station complete with soldering iron (XTC or 

 

CTC) £36. nett to industry plus VAT. 

 

Our multi purpose range of soldering irons are all made 

 

in England and fully guaranteed. They are stocked by 

 

many wholesalers and retailers in the U.K. but if unob-
tainable locally we will supply direct. 

 

00000 

 

Electronics Ltd. 

 

Mayflower House. Armada Way Plymouth. Devon Tel 0752 67377!8 Telex 45296 

 

  - ---.P— 

 

Please send the following   

 

Please send the ANTEX colour brochure p 

 

I 

 

a� 

 

of 

 

Antex Ltd. Freepost, Plymouth PL116R Toll. 075267377 
_ J 

 

I enclose cheque/PO/Giro Na_ 258 7000 

 



WATFORD ELECTRONICS 

 

35 CARDIFF ROAD, WATFORD, HERTS., ENGLAND 

 

MAIL ORDER; CALLERS WELCOME. Tel. Watford 4058819 

 

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

 

DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: CASHiCHEQUEt 

 

P.O.s OR BANKERS DRAFT WITH ORDER, GOVERNMENT AND EDUCATIONAL 

 

INSTITUTIONS' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY 

 

WELCOME. P&P ADD 30p` TO ALL ORDERS UNDER £1000. OVERSEAS ORDERS 

 

POSTAGE AT COST. AIR)SURFACE. Send 509 (plus 259 º✓1.p) for our catalogue. 

 

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

 

1 all prices are exclusive of VAT. Please add 8% to devices marked '. To the rest add 

 

127%. 

 

We stock many more Items. It pays to visit ua. We are situated behind Watford Football 

 

Ground. Nearest Undarground16R Station: Watfora High Street. Open Monday te 

 

Saturday 9.00 am-6.90 pre. Ample Free Car Parking space available. 

 

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

 

400V: 0001, 00015, 0.0022, 00033, 00047, 00068, 0-01, 0015, 0018 9p; 0022. 0033, lip; 

 

0047, 0068 14p: 0 10 17p; 015, 022 244; 033, 047 41p; 068 48p. 

 

1119V: 0039, 0 15, 0.22, 11p; 033, 0 4719p; 068, 1 0 22p: 145 29p; 2.2 32p; 4 7 48p. 

 

OUBILIER: 1000V: 0.01, 0.015 20p: 0-022 22p; 0047 25p; 0-1 38p; 0"47 42p; 1.01759. 

 

POLYESTER RADIAL LEAD (Values in uF) 25OV: FEED THROUGH 

 

0.01, 0.015, 0.022, 0.027 5p: 0-033, 0-047,0-M.0-1 7p; 0-1512p; CAPACITORS 

 

0.22, 0-3313p; 0-4717p; 0-68 19p; 1.0 24p; 1-5 30p; 2-2 34p• 100uF 350V lip 

 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In 5F) 5o0V : 10 4Op; 47 í9p: 

 

250V:1D065p;63V0.47,1-0,1 5,2-2,2-5,33,4-7,68.8 10,15, 222p 47,32,5015p;63,10027p 

 

50: 50,100,22025p; 47032p: 100090p; 46V:22.33.9p; 10012p; 220068p; 3300620. 4700959-
35V:10,337p;330,47032p; 100049p;2SV: 1Q. 2247óp; W. 100, 160 lip; 220.250 ISP: 470. 640 

 

25P: 1000 2Tp; 1500 30p; 2200 45P: 3300 68p:4700 iSP: 16V: 10, 40. 47. 68 7P; 100, 125 BP: 220. 

 

330149: 4701óp ; 1000. 1500 20p; 2200 34p; 10V : 100 6p: 64012p :100014p. 

 

TAG-END TYPE: 7011: 2000 119p: 47001359; GOV: 10,000253p; 4OV: 2500 lisp: 3300. 4700789: 

 

15,000 4549: 25V! 4700 7100 48p; 325V: 200+100+50+1001909 ; 32+32 175p. 

 

TANTALUM BEAD CAPACI-
TORS 35 V : 0-1 PF, 0 22.0 33.0-47, 

 

0.66, 1•0, 2.2uF, 3-3.4-7,6-825V: 

 

1.5, 1020V; 1-516V:10aF13P each 

 

47, 10040p.IOV: 22XF, 3320piV: 

 

47, 68, 100, 30p 3V: 68, 100aF. 26p 

 

MYLAR FILM CAPACITORS 

 

10011: 0.001, 0.002, 0005, O 010F 6p 

 

0-015, 0-02, 0-04. 0.05.0.056,uF 7p 

 

0•luF,0.29p SOV-047 12p 

 

MINIATURE TYPE TRIMMERS 

 

2.5-50. 3-10PF, 10-40PF 229 

 

5-25oF, 5-45pF, 60cF, 88�.F 309 

 

COMPRESSION TRIMMERS 

 

� F, 110�80pF 36p, 2-11.90-pF 33p 

 

tOD-506pF 450, 1250VF lisp 

 

POLYSTYRENE CAPACITORS 

 

1DpF to InF So: I-5nF to 10nF top. 

 

SILVER MICA (Values in pF) 33, 

 

4-7,84,10,12,18,22,33.47.50,68, 

 

75.82.85, 100. 120. 150, 220 lip each 

 

250, 300, 3
3

30. 360, 390, 

 

600, 820 16p each 

 

1000.1200.1800, 2000 ZIP each 

 

CERAMC TRIMMER 

 

CAPAC
I

TORS 

 

2-7p F, 4-15pF, 6-25pF, 8,MnF 209 

 

SOLDERCON PINS' 

 

100 SOP; W200P 

 

(AB Or EGEN) 

 

Carbon Track. ;W Log & iW 

 

linear val ues 

 

500(L 1K í2K (Lin only) Single 27p 

 

5KD-2021) single gang with D.P. 

 

Snitch asp 

 

5K0-2020 single ;&19 270 

 

SK 0-ZWa dual gang stereo 711p 

 

SLIDER POTENTIOMETEq 

 

0 25W log and linear values 50mm 

 

SKa-WOKO single gang 700 

 

10K0-500KÁ dual gang top 

 

Self Stick Graduated Bezel$ 229 

 

PRESET POTENTIOMETERS 

 

Vertical & Horizontal 

 

0-1W Soo 5101II Miniature lip 

 

o-25W 1000-3-3M 0 1,10r12 lop 

 

0.25W 2000-4-7020 Vert lop 

 

RESISTORS—Erie make 5% 

 

Carbon Miniature High Stability, 

 

Low noise 

 

RANGE VAL 1 99 100 

 

3W2-20-47M E24 1-Sp 1p 

 

JW2.20-47M E12 2P 1.5p 

 

íW2.2010M E12 Sp 4p 

 

2• Metal Film 100-1MO So 4P 

 

1y Metal Fllm5104M top ap 

 

109 + price applies to Resistors of 

 

each type not mixed values. 

 

LW to MW Converter for Radio 4 

 

Complete kit Of Darts Inc. instruc-
tions. E4-96 inc, VAT 

 

JACK PLUGS 

 

SOCKETS 

 

Screened Plastie open 

 

chrome body _ metal 

 

2-5mm 139 top up 

 

3-5mm Isp 0p lip 

 

MONO 259 up lap 

 

STEREO 320 ap tap 

 

moulded 

 

with 

 

break 

 

contacts 

 

24P 

 

DIN Plugs Sockets IlnLne 

 

2 PIN Loudspkr. top 6p 20p 

 

3 4 5 Pin Audio 139 109 2Dp 

 

CO-AXIAL 

 

plastic 

 

metal 

 

PHONO 

 

assorted colours 

 

Metal Screened 

 

lo

p 

 

lop 

 

lap 

 

12p 

 

tap 

 

6p single 

 

:D double 

 

159 4-way 

 

12P 

 

229 

 

1SP 

 

slip 

 

BANANA 4mm 11p /2p 

 

2­ 100 top 

 

1mm 

 

WANDER 3mm 0p so 

 

JACKSONS VARIABLE 

 

CAPACITORS 

 

Dlelcctrie 0 2 365oF with 

 

100130OPF 1409 slow motion 

 

500pF 165P 
Drive 3259 

 

61 Ball Drive 00 2081176 2859 

 

451110AF lisp' , with slow 

 

Dial Drive 4103 motion driv032Sp 

 

6113'6 I "P' C804-SPF 10 15 

 

Drum 54mm 30p' 
25 50 pF 175p• 

 

100, 15OPF 215p• 

 

0-1.365pF 245P 'L' 3 x31OPF 495p 

 

002355pF 275p 00 3 x 25pF 4309 

 

DENCO COILS RDT2 929 

 

OP'VALVETYPE RFC5chokes9tp 

 

Range 1 to 5 BI., RFC 7 (19.H) gap 

 

Rd., Yl. Wht. lisp 1 FT 13; 14; 15; 

 

6-7 B.Y.R. 75p 16:17 Shp 

 

1-5 Green 92p 1 FT 18/1 -6 999 

 

'T' 1 to 5 81., YI., 1 FT 18,1465 1059 

 

Rd., Wht. 939 TOC 1 asp 

 

BOA Volve Holder MW5FR 82p 

 

23p MWILWSFR102p 

 

VEROBOARD* 01 015 015 

 

4� x 3i 
(cor clad) (PI 

249 

 

2} 
X 31 559 55Op 

314 

 

33

3
33

}} x 5 629 670 439 

 

2} x 17 1691) 1359 924 

 

33 x 17 218P 180p 1209 

 

43 x 17 280P — 183p 

 

Pkt of 35 pins 309 

 

Spot face cutter asp 

 

Pin Insertion tool 1209 

 

POTENTIOMETERS OPTO 

 

ELECTRONICS* 

 

LEDs plus clips 

 

TIL209 Red 13 

 

T1L211 Grn 17 

 

711.212 Yei;o-H 1E 

 

2" Red 15 

 

2"Yellow Green 16 

 

Spars Clips 2 

 

ORP12 63 

 

2NS777 IS 

 

7 Seg Di$plays 

 

1.3400 255 

 

TIL312 C An 3" 105 

 

TIL313 C Cth 3" 105 

 

TIL321 C An 5"115 

 

TIL322 C Cth 5" 115 

 

DL704 C Cth 3"99 

 

DL707 C.A. •3" 99 

 

DL747 C.A. •6" 180 

 

FND357 120 

 

MAN3840 175 

 

LCD 3; digit $75 

 

TIL3D7 675 

 

SWITCHES* 

 

TOGGLE 2A 250V 

 

SPST 28p 

 

DPDT 389 

 

4 pole onloff 549 

 

SUB-MIN 

 

TOGGLE 

 

SP changeover 59p 

 

SPST on/off 549 

 

DPDT a tags 709 

 

DPDT c/off 799 

 

DPDT Biased lisp 

 

SLIDE 25OV: 

 

S-DEC 250p* 1A DPDT 149 

 

T-DEC 400p* to DP c/off. í5p 

 

U-DEC 'A' JA DPDT 139 

 

465p* 4poledover 24p 

 

U-DEC 'B' PUSH BUTTON 

 

ó69p*  Spring Loaded 

 

SPST onloff 659 

 

SPDT clover 709 

 

DPDT 6 Tag 859 

 

SWITCHES * Miniature Non-Locking 

 

Push to Make lap Push to Break 259 

 

ROCKER (white) 10A 250V 

 

SP changeover centre off 38p 

 

ROCKER: (black) onloff IDA 250V 239 

 

ROCKER: Illuminated (white) 

 

Lights when on: SA 240V 52p 

 

ROTARY: (ADJUSTABLE STOP) 1 polel 

 

2-12 way 2p)2-6W 3p12-4W 4p/23W 4/p 

 

ROTARY: Mains 250V AC, 4 Amp 45P 

 

DIL SOCKETS * (Low Profile - Texas) 

 

8 pin lop; 14 Din 120; 16 pin 13p; 18 Pin 204; 

 

20 pin 27p; 24 pm 30p; 28 pin42p, 40 Pin 554. 

 

DIODES 

 

AA 19 to 

 

AA129 20 

 

BA 00 12 

 

BY126 14 

 

BY127 14 

 

CR033• 148 

 

OA9 75 

 

OA47 10 

 

OA70 12 

 

OA79 iS 

 

0A81 15 

 

DA85 14 

 

OA90 7 

 

OA91 

 

OA95 

 

OA200 

 

OA202 

 

Ñ014 

 

Ote 

 

N4001/2* 

 

N4003* 

 

N400416* 

 

N400617* 

 

N4148 

 

20 

 

3AÏ100V-* 

 

15 

 

3AI400V* 

 

20 

 

3AI600V 
24 

 

3A/1000V* 

 

6A/600V 60 

 

ZENERS 

 

Range 2V7 to 

 

39V 40omW 

 

91) each 

 

Range 3V3 to 

 

33V.1 3W 

 

17p each 

 

NOISE 

 

25J 180 

 

••��BRI DG E 

 

RlCTIFIERS 

 

(plastic case) 

 

/A150V 20 

 

IA/100V 22 

 

1A1200V 25 

 

1A140DV 29 

 

1AI600V 34 

 

2A150V 35 

 

2AI700V 44 

 

2AI200V 46 

 

2Af400V S3 

 

2AiHOOV as 

 

4A,100 V 72 

 

4AI200V 75 

 

4A140DV 79 

 

4A1500V 105 

 

4A7800V 120 

 

6A/100V 73 

 

6A1200V 71 

 

6AI40oV is 

 

BY764 56 

 

VM18 OIL 44 

 

íSCRs* 

 

� Thyrlators 

 

tA50V 38 

 

1A100V 42 

 

tA200V 47 

 

tA400V 52 

 

1A600V TO 

 

5A100V 32 

 

5A300V 35 

 

5A500V 

 

8A300V 

 

8A500V 

 

8A800V 

 

12A300V 

 

12A500V 

 

BT106 

 

C106D 

 

TIC44 

 

TIC45 

 

43 

 

a 

 

58 

 

t5 

 

59 

 

92 

 

150 

 

31 

 

25 

 

45 

 

TRIACS* 

 

3At00V 48 

 

3A200V 49 

 

6At00V 

 

SA400V 

 

BA800V 

 

12At00V 

 

12A400V 

 

18A7DOV 

 

16ASOOV 

 

25A800V 

 

40660 

 

54 

 

64 

 

108 

 

60 

 

70 

 

95 

 

ISO 

 

295 

 

120 

 

DIAL* 

 

ST2 

 

25 

 

TTL 74* 7494 78 

 

7400 13 7495 65 

 

1 01 13 74 5 

 

7

4 7 

 

402 14 7497 189 

 

7403 14 74100 119 

 

7404 14 74105 62 

 

1405 18 74107 29 

 

7406 38 74109 54 

 

?407 38 74110 54 

 

7408 17 
7tí12 125 

 

11 Is 

 

7409 17 

 

7410 15 74116 198 

 

7411 20 74118 63 

 

7412 17 74119 149 

 

7413 30 74120 1t5 

 

7414 51 74121 25 

 

7416 30 74122 46 

 

7417 30 74123 48 

 

7420 1s 74125 38 

 

7421 29 74126 57 

 

7422 24 74 

 

7423 27 73 

 

73 

 

56 

 

314 

 

314 

 

7425 27 

 

7426 36 

 

7427 27 

 

7426 

 

7430 

 

,432 

 

7433 

 

7437 

 

74M 

 

7440 

 

7441 

 

-442 

 

743 

 

-444 

 

7445 

 

7446 

 

7u7 

 

7448 

 

74W 

 

7451 

 

7453 

 

7454 

 

7660 

 

7470 

 

7472 

 

7473 

 

7474 

 

7475 

 

7476 

 

7480 

 

7481 

 

7482 

 

7483 

 

7484 

 

7485 

 

7486 

 

7489 

 

7490 

 

7491 

 

7492 

 

7493 

 

65 w,v 

 

175 � 

 

106 

 

1x1 
4022 

 

4013 

 

{4 4024 

 

t4 tG25 

 

96 

 

S3 4M7 

 

s0 4028 

 

5 

 

Its 4030 

 

º
9
21 á� 

 

032 

 

-j4= 
  

 

92 <034 

 

10a 4035 

 

105, 4036 

 

140 4037 

 

200 4038 

 

62S ááó 

 

120 4041 

 

87 4042 

 

87 

 

48 74176 
70 

 

153 

 

85 

 

165 

 

106 74182 88 

 

31 74184 135 

 

210 74185 135 

 

33 74188 275 

 

7S 74190 95 

 

38 74191 95 

 

32 74192 99 

 

TRANSI TORS 

 

AC117* 35  C169C 

 

AC125* 20 C170 

 

AC126* 20 C171 

 

AC127* 29 C172 

 

AC128* 20 C177* 

 

AC141* 24 C178* 

 

AC142*
*

 2! C182
*
 

 

AC 

 

1142K* 38 C182L 

 

AC 76* 2D C783 

 

AC187* 20 C193L 

 

AC188* 20 C184 

 

ACY17• 35 C784L 

 

ACY18* 40 C186 

 

ACY19* 40 C187* 

 

ACY20jr 
40 C212 

 

ACY21 3S C212L 

 

ACY22* 40 C213 

 

ACY28* 40 C213L 

 

ACY39 Ti C214 

 

ACY40* 48 C214L 

 

ACY44 39 C307B 

 

AD140* 70 C308 

 

AD 49* 70 C328 

 

ADi61* 42 C338 

 

AD762* 42 C441* 

 

AFtt4* 40 C461* 

 

AF1115* 40 C477* 

 

AF116* 40 C547 

 

AF117* 40 C548 

 

AF118* 55 C549 

 

AF121* A C557 

 

AF124* 55 C558 

 

AF125* 35 cl 30* 

 

AF127* 35 CY34* 

 

AF139* 35 CY39* 

 

AF178* 70 CY40* 

 

AF180* 7e CY43 

 

AF186* 50 CY58* 

 

AF239* 42 CY59* 

 

ASY26* 40 CY70* 

 

ASY27* 45 CY71* 

 

BC107* 9 CY72* 

 

BC707B* 10 CY78* 

 

8C108* 9 D715* 

 

8C7086* 10 D121* 

 

BC7o8Cir 12 0123* 

 

BC109-k 9 D124* 

 

8C109 * 12 D131* 

 

BC109C* 12 D132* 

 

BC113 20 D133* 

 

BC114 20 D135* 38 

 

BC115 20 D138* 37 

 

BC116 21 D137* 36 

 

D138* 50 

 

D139* 40 

 

74193 98 4056 134 LINEAR IC's 

 

74194 98 4059 480 702 75 

 

74195 93 4060 115 709C 14 pin 35 

 

74196 93 4061 1425 710* 67 

 

74197 $0 4062 999 723* 45 

 

733* 125 

 

741C* 8 pin 1s 

 

75491 92 4067 380 747C* 7a 

 

75492 80 4068 22 748C* 36 

 

753 ISO 

 

810 159 

 

8038CC* 335 

 

AY-1-0212 580 

 

4002 16 4073 21 AY-1-1313 560 

 

4006 02 0475 2, AY-1-1320 315 

 

4007 1a 4D76 85 AY-1-5050 180 

 

AY-1-5051 145 

 

6 195 

 

ÁY3S
7

50Q* 390 

 

4011 1i 4082 � AY-5-1224A* 260 

 

4013 45 
50 

 

4085 74012 Is 4 
CA3011�

*
 

4

82 

 

4015 i2 

4086 73 

CA3020
*
 170 

 

4�14 Go 4009 150 

 

4016 IS 4093 85 CA3023 170 

 

4017 i2 4094 190 CA3028A* i0 

 

4018 8, 
to5 

CA3035 240 

 

4097 372 
CA3043 190 

 

99 
4098 170 

CA3046 71 

 

95 
4099 143 

CA3048 210 

 

70 

 

2Î '4150 109 CA3081
0E*

 Igo 

 

6s 4161 109 CA3805* 95 

 

Is 4162 109 CA3089E 210 

 

4M6 1M 4103 109 CA3090AQ 395 

 

45 4174 1101 CA3123E 200 

 

h 4175 99 CA3130* 85 

 

p 4194 108 , CA3140* 70 

 

s< 4408 720 ICL711O6E* 795 

 

20S 
� 720 

ICL8038 34a 

 

100 ICM7205* 1150 

 

145 4411 958 LD130* 4S2 

 

itó 4412F 1650 LM300H * 170 

 

Nt 4415F 795 LM301A* 30 

 

33S 4415V 795 LM308 1t0 

 

100 4419 280 LM318* 195 

 

108 4422 545 LM324* 68 

 

320 4433 995 LM339* 70 

 

105 4435 825 LM348* 90 

 

80 4440 1275 LM379* 375 

 

75 4450 295 LM380 80 

 

4043 94 4451 295 LM381 145 

 

4044 95 4490F 695 LM381AN 248 

 

4045 145 4490V 525 LM382 125 

 

4046 128 4501 19 LM1458* 50 

 

4047 87 4502 120 LM3900* 60 

 

4048 58 4503 69 LM3909N* 70 

 

4049 48 4506 51 LM3911* 100 

 

4050 48 4507 55 M252AA* 7s0 

 

4051 72 4508 29í M253AA* 795 

 

4052 72 4510 99 MC1304P 260 

 

4053 72 4511 1S0 MC724* 175 

 

4054 110 4512 98 MC1310 149 

 

4055 128 4520 106 MC1312P 195 

 

74198 150 4063 110 

 

75150 175 4066 56 

 

40698E 20 

 

CMOs* 4070 32 

 

4D00 15 4071 21 

 

4001 1s 4072 21 

 

4008 82 40T7 40 

 

33 4078 21 

 

4� 38 4081 20 

 

74128 

 

74132 

 

74136 

 

74141 

 

74142 

 

74143 

 

17 74144 

 

25 74145 

 

40 74147 

 

30 74148 

 

33 ,4150 

 

17 74151 

 

�a 74153 

 

as 74154 

 

115' 7a:55 

 

112 74156 

 

94 74157 

 

94 '415º 

 

82 74160 

 

56 74161 

 

17 7<tfi2 

 

17 ' 74163 

 

17 74154 

 

17 1.41fi5 

 

17 74166 

 

28 74167 

 

25 74170 

 

32 74172 

 

27 74173 

 

33 74174 

 

36 74175 

 

74177 

 

74178 

 

74180 

 

g5 74181 

 

8C117 

 

BC118 

 

BC719* 

 

BC134 

 

BC135 

 

BC136 

 

BC 37 

 

BC 40* 

 

BC 42* 

 

BC 43* 

 

BC 47 

 

BC 48 

 

BC 49 

 

OC 53 

 

BC 54 

 

BC157 

 

BC158 

 

BC159 

 

BC160 

 

BC167A 

 

BC168C 

 

85 

 

69 

 

72 

 

26 

 

20 

 

» 

 

20 

 

2s 

 

Is 

 

20 

 

35 

 

30 

 

30 

 

i 

 

8 

 

i 

 

27 

 

1B 

 

11 

 

11 

 

u 

 

11 

 

12 

 

4095 105 

 

411 4096 

 

BF182* 

 

14 BF183* 

 

18 BF184* 

 

11 BF194 

 

11 BF195 

 

1i BF19fi 

 

16 BF197 

 

ts BFI98 

 

9 BF200* 

 

11 BF224A 

 

9 BF244 

 

11 BF256* 

 

9 BF257* 

 

11 BF258* 

 

21 BF259* 

 

28 BF394 

 

10 BF594 

 

11 BF595 

 

11 BFR39 

 

12 BFR40 

 

12 BFR79 

 

13 BFR80 

 

20 BFX29* 

 

13 BFX81* 

 

15 8FX84* 

 

12 BFX85* 

 

36 BFX86* 

 

36 BFX87* 

 

35 

 

38 

 

12 

 

12 

 

12 

 

14 

 

18 

 

32 

 

18 

 

29 

 

60 

 

30 

 

26 

 

30 

 

27 

 

40 

 

38 

 

28 

 

28 

 

28 

 

28 

 

45 

 

26 

 

28 

 

28 

 

MJE370* 58 

 

45 MJE371* 60 

 

43 MJE520* 65 TIP34F.* u 

 

MJE521* 74 TIP34B* 110 

 

MJE2955* 99 TIP34C* 110 

 

MJE3055* 70 T1P35* 179 

 

MPF702 44 TIP35A* 195 

 

MPF103 36 TIP35C* 220 

 

D140* 36 MPF104 36 TIP36A* 290 

 

D142* 59 MPF105 36 TIP35C* 325 

 

D145* 198 MPF10ó 36 TIP41A* 96 

 

D222* 75 MPF107 50 TIP418* 73 

 

D659A1h 65 MPSA05* 25 TIP42A* 72 

 

ÓŸ17* 195 MPSÁ12
*
 4�2 TÎP295

6

5* 65 

 

DY60* 110 MPSA55 25 TIP3055* 52 

 

DY61* 165 MPSA56 25 TIS43 34 

 

F115* 34 MPSA70 34 TIS44 45 

 

F154* 25 MPSU02* 58 TIS46 45 

 

F156* 29 MPSU05 SO TI5SO 47 

 

F167 30 MPSU06 56 TIS60 45 

 

F173* 25 MPSU52* 65 TIS62 52 

 

F177* 24 MPSU55* 55 IIS74 47 

 

F778* 25 MPSU56* 60 TIS90 20 

 

F179* 30 MPU131* 39 TIS91 24 

 

F180* 35 OC25* 170 ZTX707 12 

 

F181* 3S OC26* 170 1 ZTX/08 12 

 

OC29* 160 

 

OC35* 130 

 

OC36* 130 

 

OC41* 75 

 

OC42* 48 

 

OC43* SS 

 

25 BFX88* 28 

 

12 BFY/8* 50 

 

12 BFY50* 20 

 

113 BFY51* 20 

 

15 BFY52* 20 

 

20 BFY71* 20 

 

57 BSX20* 1a 

 

7S BSY65* 30 

 

80 BSY95* 2s 

 

78 BSY95A* 1s 

 

85 BU105 140 

 

90 BU205* 190 

 

90 BU2u8* 225 

 

15 E5567 65 

 

20 MD8001* 158 

 

20 ME4102 10 

 

25 ME5002 10 

 

65 MJ400* 90 

 

93 MJ491 160 

 

is MJ2955* 120 

 

115 MJE340* 54 

 

45 

 

OC45* 28 

 

OC45* 28 

 

OC70* 28 

 

OC71* 29 

 

OC72* 3o 

 

OC76* 26 

 

OC77* 66 

 

OC79* 76 

 

OC81* SO 

 

OC82* 30 

 

OC83* 48 

 

OC84* 44 

 

OC122* 75 

 

OC123* 75 

 

OC739* 110 

 

OC140* 110 

 

OC141ít 110 

 

OC170* 40 

 

OC171* 40 

 

OC20/* 75 

 

ÓC7Qi** 
 95 

 

65 

 

OC204* 25 

 

TIP29 43 

 

TIP29A 44 

 

TIP29C 60 

 

TIP30 47 

 

TIP30A 50 

 

TIP308 04 

 

TIP30C 65 

 

TI 31* 50 

 

TI A* S2 

 

TIP31B* St 

 

TIP31C* a 

 

T
I
P32* 55 

 

T
I
P32A* So 

 

TP32B* 76 

 

TP32C* 75 

 

TIP33* 8o 

 

TP33A* 85 

 

TIP336* 104 

 

TIP33C* 1A} 

 

MC7488* 15 

 

MC1489* 90 

 

MC1i96
*
 

350 

 

92 

 

MC1710 79 

 

MC3401 52 

 

MC3403• 135 

 

MC3340P* 120 

 

MC3360P 120 

 

MFC4000B a5 

 

MFC6040* 97 

 

MK50398* 635 

 

MK50362* 650 

 

MM2102-2* 170 

 

MM2112* 105 

 

MM2112-2N* 210 

 

MM5303' 635 

 

MM37150* 620 

 

NE518A* 210 

 

NE555* 22 

 

NE556DB* 60 

 

NE560* 325 

 

NE561* . 39S 

 

NE562* 410 

 

NE564* 425 

 

NE565A* 120 

 

NE566* 160 

 

NE567* 170 

 

NE571* 420 

 

RAM2102-2* 170 

 

RC4136D* 120 

 

ROM2S13* 595 

 

SAD1024• 1480 

 

SFF96364E* 1150 

 

SG3402 295 

 

SN76003N 170 

 

SN76013N 140 

 

SN6023N 140 

 

SN76033N 175 

 

SN76115N 215 

 

SN76227 115 

 

SN76477* 225 

 

TAA621 AX1 222 

 

TAA960 300 

 

TBA120S 70 

 

TBA641 BX71 250 

 

TBA651 1a0 

 

TBA800 90 

 

TBA8105 95 

 

TBA820 70 

 

T8A920 250 

 

TCA270 220 

 

TDA7004* 290 

 

TDA1008* 290 

 

TDA7022* 575 

 

TDA2020 320 

 

TL061CP* 76 

 

TL071CP* 76 

 

TL081CP* 49 

 

TL082CP* % 

 

TL084CP* 130 

 

UAA170 11i 

 

ZN414 90 

 

ZN424 139 

 

ZTX109 14 

 

ZTX300 15 

 

ZTX301 15 

 

ZTX302 20 

 

ZTX303 26 

 

ZTX304 24 

 

ZTX311 17 

 

ZTX314 24 

 

ZTX326 30 

 

ZTX341 20 

 

ZTX500 1S 

 

ZTX501 1S 

 

ZTX502 11 

 

ZTX503 15 

 

Z

Z7
T

7
X(� 

25 

 

u

 

 

ZTX550 25 

 

2N526* 58 

 

2N696* 36 

 

2N697* 25 

 

2N698* u 

 

2N699* 44 

 

2N708A* 16 

 

2N707* 39 

 

2N7p8* 1s 

 

2N914* 32 

 

2N916* 27 

 

2N918* 40 

 

2N920* 51 

 

2N930* 1s 

 

2N961* 61 

 

2N7131* 

 

2N1132* 

 

2N1302* 

 

2N1303* 

 

2N1304* 

 

2N1305* 

 

2N1306* 

 

2N1307* 

 

2N73D8* 

 

2N7613* 

 

2N11671* 

 

2NI671B* 

 

2NI893* 

 

2N1986* 

 

2N2160* 350 

 

2N2217* 43 

 

2N2218A* 34 

 

2N2219A* 22 

 

2N2220A* 23 

 

2N2221* 23 

 

2N2222* 2• 

 

2N2297 45 

 

2N2303* 45 

 

2N2368* 21 

 

2N2369* 15 

 

2N2476* 125 

 

2N2483* 28 

 

2N2484* 25 

 

2N2646* 48 

 

2N2784* 55 

 

2N2846* 140 

 

2N2894* 30 

 

2N2904A* 22 

 

2N2905A* 22 

 

2N2906* 22 

 

2N2907* 20 

 

2N2907A* 22 

 

2N2926G 10 

 

2N2960 8 

 

2N2926R a 

 

2N2926Y i 

 

2N3011* 24 

 

2N3053* 20 

 

2N3054* SS 

 

2N3055* 1. 

 

21,13108, 32 

 

2N3121 40 

 

2N3133 - 43 

 

21,13135 33 

 

2N3250 30 

 

2N3252 39 

 

21,13302 30 

 

2N3442* 140 

 

2N3563 20 

 

2N3614* 169 

 

2N3615* 135 

 

2N3663 24 

 

2N3702 11 

 

2N3703 11 

 

2N3704 11 

 

2N3705 11 

 

2N3706 11 

 

2N3707 11 

 

2N3708 11 

 

2N3709 11 

 

21,13710 16 

 

2N3711 12 

 

2N3715* 259 

 

2N3T72* 105 

 

2N3773* 296 

 

21,13819 22 

 

21,13820 45 

 

2N3923* 95 

 

2N3824* 70 

 

2N3886* 90 

 

21,13903 20 

 

2N3904 18 

 

2N3905 ti 

 

2N3908 17 

 

22 

 

92 

 

35 

 

50 2N4037* 52 

 

50 2N4058 17 

 

22 2N4061 17 

 

35 2N40ó4* 120 

 

SO 2N4236* 143 

 

46 21,14289 29 

 

23 2N485O 6$ 

 

190 2N513ó 42 

 

215 2NS136 42 

 

22 2N5138 20 

 

60 2N5179* 60 

 

2N5180* W 

 

2N5191* 70 

 

2N5305* 40 

 

2N5457 32 

 

2N5458 32 

 

2N5450 32 

 

2N5485 35 

 

2N5777* 45 

 

2N6027 40 

 

40311* W 

 

40313* 125 

 

40316* ii 

 

40317* 52 

 

40324• as 

 

40326* 32 

 

40327* 92 

 

40348* 105 

 

4D360* 43 

 

40361* 4S 

 

40362* 45 

 

40407* 52 

 

40411* 205 

 

40412* is 

 

40467' 95 

 

40576* I 

 

40594* go 

 

40673' as 

 

Matched 

 

pair 

 

add 209 

 

per pal, 
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ELECTROF11+11 

 

66EDUCATIONAL KITS OF 

 

EXCEPTIONAL QUALITY" 

 

(AUDIO magmine) 

 

THIS IS A POWERFUL 

 

RADIO RECEIVER! 

 

The same kit is also ISO other different 

 

actual working projects e.g.: 

 

Computer á Looie Circuits, 

 

Electronic organ, Timer. Light 

 

Control, Agility Tester, Lie 

 

Detector, Siren, Horn, 13 tzar, 

 

Bird, Metronome. 

 

Cds cell light 4 sound control, 

 

Photogun, Light Oscillator, 

 

Light Switch, Light and Sound 

 

Morse Code. 

 

Field Strength Meter. 

 

Hygrometer, Sphygometer, Etc., 

 

Etc. 

 

Radio Receiver, Transmitter, 

 

Amplifier, Audio Generator, 

 

Signal Tracer ó Injector, 

 

Continuity Tester, Telegraph, 

 

Photoradia Receiver, Radio 

 

Receiver;Mlcrophone Mixer. 

 

Illuminometer, Voltmeter, 

 

Ammeter, Sound Level Meter, 

 

Ohmmeter, 
Transparency Tesster,  Indicator 

 

Etc., Etc. 

 

The above is lust a selection of the circuits available--

you Can also design your own circuits with these superb 

 

new Denshi-Gakken "EX" construction kits. 

 

No previous experience of electronics is required but 

 

you 
t

Iearn as 
 a

cu construct and have a great 
re completely safe for anyone to 

al of fun 

 

use. 

 

too. The kits 

 

 

Kits are complete with very extensive construction 

 

manuals PLUS Hamlyn's "All-Colour" 160 page book 

 

"Electronics" (free of charge whilst stocks last), 

 

ALL KITS ARE FULLY GUARANTEED. Add-

on sets (to increase the scope of each kit) are 

 

available, plus spares and accessories as required. 

 

150 PROJECT KIT £39.75 60 PROJECT KIT £21.75 

 

120 PROJECT KIT £33.75 30 PROJECT KIT £16.95 

 

100 PROJECT KIT £29.25 15 PROJECT KIT £16.75 

 

Prices include educational manuals, free book, VAT, 

 

p 3 p (In the U.K.). Free introduction to the British 

 

Amateur Electronics Club. Free list of low price elec-

tronics books. 

 

Callers at 20 Bride Lane will be very welcome. 

 

Trade and Educational enquiries invited. 

 

ChequelP.O.lBarclaycardlAccess No. (or 14p for illus-

trated literature) to DEPT. EE. 

 

See us at 

 

THE GREAT BRITISH ELECTRONICS BAZAAR, 

 

Alexandra Palace, London, 28-30 June. 

 

ELECTRONI-KIT LTD. 

 

20 BRIDE LANE, LUDGATE CIRCUS, 

 

LONDON EC4Y SDX (01-353 6430) 

 

VARIABLE CAPACITORS Direct Drive. 5Pf Q 75p, topf Q 73p, 25+25+25Pí Q 

 

75p. 125+125pí Q 55P. 100+2000 Q 55P, 200+200+25+25Pí Q 5511. With slow 

 

Motion Drive 500+500+25+25pf Q 53p. 250+260+20+20+20pí Q 7Sp, 365+365'+ 

 

365pí Q esp. 

 

ROTARY SWITCHES 3p. 3 way Q top. 2P 4 way Q 2011, 1 Pole 10 way 2 Bank 

 

Q, 40p, 1 Pole 24 way 2 Bank Q  £1. 

 

ELECTROLYTICS 1500uí 63v.w. Q  40p each, 

 

AUDIO I.C: s SN 76001N Q 50p, TBA Boo Q lisp, TBA 810 Q £1, TBA B20 Q 5511, 

 

TCA 940 Q £1, LM 380 Q 5011. 

 

UNMARKED GOOD 400mW ZENERS 3-6v, 6,8v, 10v, 11v, 12v, 13v, í6v, 18v, 24v, 

 

3ov, 3U, 36volt. Ali at 10 for OP. 

 

TRANSISTORS BC 548, BC 549, BC 107, BC 108, BC 109, BC 177 All ati0p, 6 for Sop. 

 

TANTALUM BEAD CAPACITORS 4.7uí 15v.w., Q 9P, lout lOv.w. Q 911, Uuf 

 

10,,w., Q 9p, iDouf lOv,w„ Q 25p. 

 

50. OC 71 TRANSISTORS untested for T5p. 

 

HFC 600 HIGH FREQUENCY COUNTER 1 Hz to 600 MHz 240 volt Input. S.A.E. 

 

for leaflet price £115. 

 

3118" COIL FORMER$ with core ate for 25p. 

 

STUD MOUNTING DIODES 10o PIV 10 amp Q 15p, 100 PIV 20 amp Q 250. 

 

1 AMP TRIALS 400 PIV at 35p each. 

 

LED'S •2" Red Q 15p, Green Q 18p, TIL 209@ 15p. 

 

MES LAMPS 6 3 volt -3 amp Q  top, 6.3 volt 40mA Q lop. 

 

5D AC 128 TRANSISTORS Branded but untested Q S7p. 

 

50 BC 107-8.9 TRANSISTORS Assorted untested Q 5711. 

 

50 VARI-CAP DIODES LIKE BA 102 untested Q 37p. 

 

200 RESISTORS J, J watt assorted for 75p. 

 

V ERNITRON FM 4 FILTERS at Sop each, 3 for £1. 

 

luf 25v.w. ELECTROLYTICS at 6 for 25p. 

 

ERIE RED CAP MINIATURE -01uf 100v.w. CAPACITORS Q Sp each. 

 

DAU TRIMMERS 2 to gpf Q 15p, 7 to 35p1915p, 6 to 45pí Q 15p, 8 to 1250 

 

G I Sp. 8.0140pí Q. OP. 

 

100 ASSORTED C290 CAPACITORS for 57p. 

 

DUAL GATE MOS FET LIKE 40673 Q 33p, 4 for £I. to. 

 

FERRITE BEADS FX 1115.112 for 15p-

THYRISTORS 10 amp Type. 100 PIV Q 23p, 400 PIV Q SOP, 800 PIV Q SOP-

SAW 62 HIGH SPEED SILICON DIODES 12 for 3Sp. 

 

BOORS 
9y

Z sap. -T acticaPElectronicl 
sst 
Projects" Q

1

T5p
3

, The three for £1 
Shortle 

. 
Wave 

 

50 ASSORTED 2 WATT ZENERS untested Q 5711. 

 

TRANSISTORS AF 2239 Q 
2N 

p,
 
2

N � 5
1

 7
9

 Q 
50p' 
BF 362 Q  25p, BFY N  Q  SOP.

 

 

MPS 6 B 

 

 

MAINS TRANSFORMERS 240 volt Input, Type 1.24 volt tapped at 14 volt 1 amp (i. 

 

6
El 
 amp Q £4 50 (P&F 95p). Type 6. 16

l

volt 2 em-pQ £1.69 (P&P 52 p). 
Type 3. 45 voit 

 

Please add 20p for post and packing on U.K. orders under £2, unless otherwise 

 

stated. Overseas postage at coat. 

 

J. BIRKETT 

 

RADIO COMPONENT SUPPLIERS 

 

25 The Strait, Lincoln LN2 1JF Tel. 20767 

 

TECHNICAL TRAINING 

 

IN ELECTRONICS AND 

 

TELECOMMUNICATIONS 

 

ICS can provide the technical knowledge that is so essential to your success: 

 

knowledge that will enab)e you to take advantage of the many opportunities 

 

open to you. Study 1n your own home. in your own time and at your own 

 

Pace and if you are studying for an examination ICS guarantee coaching 

 

until you are successful. 

 

City and Guilds Certificates: 

 

Telecommunications Technicians 

 

Radio, TV, Electronics Technicians 

 

Technical Communications 

 

Radio Servicing Theory 

 

Radio Amateurs 

 

Electrical Installation Work 

 

NIPT 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 TODAN FOR FREE BOOKLET 

 

'CSro: International Correspondence 

 

Schools 

 

C1.1 J268 Intertext House, London 

 

SWB 4UJ or telephone 622 9911 

 

Subject of Interest   

 

■ Name   

 

Address   

 

 Ter Age:  

 

Ú��■11•���ki�l�ilE�11•��l•l�l����� 

 

Everyday Electronics, June 1979 

 

C 

 

C 

 

■ 

 

■ 

 

■ 

 

. 

 



STEVENSON 
 

Electronic Components 

 

REGULATORS 

 

781_05 30p 7805 60p 

 

78L12 30p 7812 60p 

 

781_15 30p 7815 60p 

 

791_05 70p 

 

791_12 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  100p 

 

70mm dia. 80 ohms  110p 

 

TERMINALS 

 

Rated at 0A. Accepts 4mm plug, black, 

 

blue, green, brown and red . . . 22p 

 

SWITCHES 

 

Subminiature toggle. Rated at 3A 25OV. 

 

SPDT 70p SPDT Centre off 75p 

 

DPDT 80p DPDT centre off 95p 

 

Standard toggle 

 

SPST 34p DPDT 48p 

 

Wavechange switches. 

 

1P12W, 2P6W, 3P4W or4P3W 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 

 

with black base and marked position line. Cap 

 

available in red, blue, green, grey, yellow and black- 14p 

 

7912 80p 

 

7915 80p 

 

LM723 35p 

 

WHY NOT VISIT OUR 

 

NEW 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 5pm, are shipped first 

 

class on that day. Contact 

 

our Sales Office now! 

 

Tel: 01-464 2951/5770. 

 

ORDERS 

 

pESPATCHED 

 

gy RETURN 

 

PAST 

 

O MARKET 

 

SHORTLANDS SQUARE 

 

STATION 

 

15p 

 

JtNE 

 

¡v 

 

(p BROMLEY NORTH 

 

�Qo^a

STATION

-404 

 

Qo
 

 

o vnpM RD 

 

s 

 

ñ 

 

ta BROMLEY 

 

0 SOM 

 

STATION 

 

M 

 

Ouantity discounts 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 

 

& ACCESS WELCOME. 

 

Mail orders to: STEVENSON (Dept EE) 

 

� 

 

TRANSIST�S 

 

AC127 

 

AC 

 

728 

 

AC 76 

 

AD161 

 

A0162 

 

BC107 

 

ac 108 
8Cto9 

 

BC147 

 

BC148 

 

e0149 

 

BC148 

 

8C177 

 

8C178 

 

Bc'.79 

 

BC182 

 

BC/82L 

 

Bci84 

 

BCl84L 

 

BC212 

 

BC212L 

 

BC214 

 

BC214L 

 

3C477 

 

5C4 78 

 

BC479 

 

BC548 

 

BCY70 

 

17p 

 

16p 

 

18p 

 

38P 

 

38P 

 

8P 

 

Sp 

 

SP 

 

7p 

 

7p 

 

8P 

 

9P 

 

14p 

 

14p 

 

14p 

 

í0p 

 

100 

 

1010 

 

í0p 

 

lop 

 

lop 

 

top 

 

10D 

 

19P 

 

19p 

 

19P 

 

top 

 

14p 

 

BCY71 

 

BCY72 

 

BD131 

 

So 32 

 

8D135 

 

80139 

 

Bo140 

 

BF244B 

 

8FY50 

 

BFY51 

 

aFY52 

 

MJ2955 

 

MPSA06 

 

MPSA56 

 

TIP29C 

 

TIP30C 

 

TIP31C 

 

TIP32C 

 

ZTX107 

 

ZTx108 

 

14p 

 

14P 

 

35p 

 

35P 

 

38p 

 

35P 

 

35p 

 

36p 

 

15P 

 

15p 

 

15P 

 

98p 

 

20p 

 

200 

 

60p 

 

70p 

 

65p 

 

80p 

 

14p 

 

ZTx109 

 

ZTX300 

 

2N697 

 

3N1302 

 

2N2905 

 

2N2907 

 

2N3053 

 

2N3055 

 

2N3442 

 

2N3702 

 

2N3704 

 

2N3705 

 

2N3706 

 

2N3707 

 

2N3708 

 

2N3819 

 

2N3904 

 

2N3905 

 

2N3906 

 

2N4058 

 

2N5457 

 

2N5458 

 

2N5459 

 

2N5777 

 

14p 

 

16P 

 

12P 

 

38P 

 

22p 

 

22p 

 

18p 

 

50P 

 

135P 

 

8P 

 

ap 

 

9p 

 

9p 

 

9P 

 

8P 

 

22p 

 

ap 

 

Sp 

 

8o 

 

12p 

 

32p 

 

300 

 

32p 

 

50P 

 

DIODES 

 

1 N914 3P 1N5401 13p 

 

1 N4001 4p SZY88ser. 8P 

 

Full spec product. 

 

1N4148.£lA0,'l00. E1111000 

 

LINEAR 

 

THIS IS ONLY 

 

A SELECTION! 

 

709 28P 

 

741 16P 

 

747 40p 

 

748 30P 

 

CA3046 55p 

 

CA3080 70p 

 

CA3130 901) 

 

CA3140 38p 

 

L1º1301AN 261) 

 

LM3t8N 85P 

 

LM324 45p 

 

LM339 45p 

 

LM380 75p 

 

LM382 12.0p 

 

LM1830 150P 

 

LM3900 -50p 

 

LM3909 65p 

 

MC1496 601) 

 

MC1458 321) 

 

NE555 21P 

 

NE556 Sop 

 

NE565 85p 

 

NE567 770p 

 

SN76003 200P 

 

SN 76013 140p 

 

SN76023 140p 

 

SN76033 200s1 

 

SN76477 220p 

 

TBA800 70p 

 

TDA1022 650p 

 

ZN414 75o 

 

ot
o  

 

Size in, 

 

2.5x1 

 

2.5 x 3-75 

 

2.5x5 

 

3.75 x 5 

 

3.75 x 17 

 

Olin. 0.15ín. 

 

14p 13p 

 

42P Opp 

 

52P SOD 

 

60P 60P 

 

195p 180P 

 

Veropins 

 

single sided 

 

per 100 

 

0.1ín 35P 

 

0.15ín 40p 

 

Aluminium boxes with lid and screws 

 

Length width height 

 

AL1 3 2 

 

AL2 4 3 

 

AL3 4 3 2 

 

AL4 6 4 

 

AL5 6 4 

 

AILS 8 6' 

 

1 48p 

 

1'G 58P 

 

65p 

 

2 700 

 

3 850 

 

2 116P 

 

T�►ACS 

 

Plastic cased Triacs. 

 

Tezas-
All rated at 40OV. 

 

4A 70P 12A 90P 20A 185p 

 

SA Sop 16A 95p 25A 215p 

 

CAPACITORS 

 

TANTALUM BEAD 

 

0. 1. 0- 15, 0.22, 0.33. 0,417,  0.68  

 

1 & 2 2u @ 35V   

 

each 

 

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 

 

Muuard C280 series 

 

0.01, 0.015, 0.022. 0.033, 0.047, 0.068. 0.1. 5P 

 

0.15, 0.22 7p 

 

0.33. 0.47 top 

 

0.68   14p 

 

1.ouF . 17P 

 

CERAMIC 

 

Plate type 50V Available in E12 series from 

 

22pF to 1000pF and E6 series from 1500pF to 

 

0.047u F   2p 

 

RADIAL LEAD ELECTROLYTIC 

 

63V 047 1.0 2.2 4.7 10 5o 

 

22 33 47 7p 

 

100 13p 

 

220 20p 

 

25V 10 22 33 47 5p 

 

100 80 

 

220 top 

 

470 15P 

 

1000 23p 

 

CMOS 

 

4001 

 

4002 

 

4007 

 

4011 

 

4013 

 

4015 

 

4016 

 

4017 

 

12p 

 

12P 

 

12P 

 

12P 

 

28P 

 

30P 

 

48p 

 

4018 

 

4023 

 

4024 

 

4026 

 

4027 

 

4028 

 

4029 

 

4040 

 

4042 

 

4046 

 

4049 

 

55P 

 

120 

 

40p 

 

90p 

 

30P 

 

48p 

 

Sop 

 

60P 

 

50p 

 

2
2

5P 

 

4050 

 

4066 

 

4068 

 

4069 

 

4071 

 

4081 

 

4093 

 

4510 

 

4511 

 

4518 

 

4520 

 

25p 

 

35p 

 

18p 

 

12p 

 

12P 

 

13P 

 

45p 

 

65p 

 

65p 

 

60�p 

 

FULL DETAILS IN CATALOGUE! 

 

Low profile 

 

by Texas 

 

8 Pm So 16 p!n 11 p 28 pin 22P 

 

14p,. lop 24 Pin lap 40 pin 32P 

 

Soldercon pins: 100:50p. 1000'370p 

 

CONNEC(ORS 

 

JACK PLUGS AND SOCKETS 

 

screened unscreened 

 

2.5mm 9P 13P 

 

3.5mm 9P 14p 

 

Standard 16P 30P 

 

Stereo 23p 36p 

 

DIN PLUGS AND SOCKETS 

 

Plug chassis 

 

socket 

 

2pin 7p 7P 

 

Spin 11P 9P 

 

Spin 180° llp lop 

 

Spin 2400 13D 100 

 

socket 

 

7p 

 

SIP 

 

15p 

 

18P 

 

line 

 

socket 

 

7p 

 

14p 

 

14D 

 

16P 

 

1mm PLUGS AND SOCKETS 

 

Suitable for low voltage úrcuits, Red & black. 

 

Plugs: 6p each Sockets: 7p each. 

 

4mm PLUGS AND SOCKETS 

 

Available in blue. black, green, brown, red, white 

 

and yellow. Plugs: 11peach Sockets- 12p each 

 

PHONO PLUGS AND SOCKETS 

 

Insulated plug in red or black 9P 

 

Screened plug   13P 

 

Single socket 7p Double socket 10P 

 

OPTO 

 

LED's 0.125in. 0.2ín each 100+ 

 

Red TIL209 TIL220 

 

Green TIL211 TIL221 

 

Yellow TIL213 TIL223 

 

clips 3p 3p 

 

DISPLAYS 

 

OL704 0.3.n CC 

 

DL707 0.3 in CA 

 

FNO500 0.5inCC 

 

9P BP 

 

13P 12P 

 

13P 12p 

 

130P 120P 

 

130p 120p 

 

100p sop 

 

RESISTORS 

 

Carbon film resist-
ors. High stability, 

 

low noise 5%-
E12 series. 4.7 ohms to 10M, Any mix: 

 

each loo. 1000+ 

 

0.25W 1p . 0.9p 0.8p 

 

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 rml 0.5W £7.50. 0.2511Y £5.70. 

 

METAL FILM RESISTORS 

 

Very high stability, low noise rated at' 

 

/1W 

 

1%. Available from Slohms to 330k in 

 

E24 series. Any mix: 

 

each 100+ 1000+ 

 

0.25íy 4p 3.5P 3.2p 

 

PLEASE WRITE 

 

FOR YOUR FREE 

 

COPY OF OUR 

 

NEW 64 PAGE 

 

CATALOGUE OF 

 

COMPONENTS. 

 

CONTAINS 

 

OVER 2500 

 

STOCK ITEMS. 

 

76 College Road, Bromley, Kent, England 

 



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 

 

196 AF—RF Reactance—Frequency Chart for Constructors 

 

200 Handbook of Practical Electronic Musical Novelties 

 

201 Practical Transistorised Novelties for Hi-Fi Enthusiasts 3Sp 

 

202 Handbook of Integrated Circuits (IC's) Equivalents and Substitutes 

 

'—P 

 

IC's IC's and Transistor Gadgets Construction Handbook 60p 

 

First Book on Hi-Fi Loudspeaker Enclosures 75p 

 

Practical Transistor Circuits for Modern Test Equipment 60P 

 

Practical Electronic Science Projects 7Sp 

 

Practical Stereo and Quadrophony Handbook 75p 

 

The Complete Car Radio Manual I OOP 

 

First Book of Diode Characteristics Equivalents and Substitutes 95p 

 

Electronic Circuits for Model Railways (Reprinting) I OOP 

 

Audio Enthusiasts Handbook asp 

 

Shortwave Circuits and Gear for Experimenters and Radio Hams 85P 

 

1 OOP 

 

203 

 

205 

 

206 

 

207 

 

208 

 

210 

 

211 

 

213 

 

214 

 

215 

 

216 

 

217 

 

218 

 

219 

 

220 

 

221 

 

222 

 

223 

 

224 

 

225 

 

226 

 

227 

 

228 

 

RCC 

 

BPI 

 

BP2 

 

Electronic Gadgets and Games 

 

Solid State Power Supply Handbook 

 

Build Your Own Electronic Experimenters Laboratory 

 

Solid State Novelty Projects 

 

Build Your Own Solid State Hi-Fi and Audio Accessories 

 

28 Tested Transistor Projects 

 

Solid State Short Wave Receivers for Beginners 

 

50 Projects Using IC CA 3130 

 

50 CMOS IC Projects 

 

A Practical Intrcduccion to Digital IC's 

 

How to Build Advanced Short Wave Receivers 

 

Beginners Guide to Building Electronic Projects 

 

Essential Theory for the Electronics Hobbyist 

 

Resistor Colour Code Disc Calculator 

 

First Book of Transistor Equivalents and Substitutes SOP 

 

Handbook of Radio. TV & Industrial & Transmitting Tube & Valve 

 

Equivalents Sop 

 

BP6 Engineers and Machinists Reference Tables SOP 

 

BP7 Radio and Electronic Colour Codes and Data Chart (Reprinting) 25p 

 

BPI I Practical Transistor Novelty Circuits 40p 

 

BP14 Second Book of Transistor Equivalents and Substitutes I lop 

 

B P22 79 Electronic Novelty Circuits 75P 

 

BP23 First Book of Practical Electronic Projects 75P 

 

BP24 52 Projects Using IC741 95P 

 

BP25 How to Build Your Own Electronic and Quartz Controlled 

 

Watches & Clocks 85P 

 

8P26 Radio Antenna Handbook for Long Distance Reception and 

 

Transmission asp 

 

BP27 Giant Chart of Radio Electronic Semiconductor and Logic Symbols 60p 

 

BP28 Resistor Selection Handbook (International Edition) 60p 

 

BP29 Major Solid State Audio Hi-Fi Construction Projects asp 

 

BP30 Two Transistor Electronic Projects asp 

 

BP31 Practical Electrical Re-Wiring and Repairs asp 

 

BP32 How to Build Your Own Metal and Treasure Locators 1 -OOP 

 

BP33 Electronic Calculator Users Handbook 9Sp 

 

BP34 Practical Repair and Renovation of Colour TVs (Reprinting) 9sp 

 

EP35 Handbook of IC Audio Preamplifier and Power Amplifier 

 

Construction (Reprinting) 95P 

 

50 Circuits Using Germanium Silicon and Zener Diodes 75p 

 

50 Projects Using Relays, SCR's and TRIALS l' lop 

 

Fun and Games with your Electronic Calculator 75p 

 

50 (FET) Field Effect Transistor Projects I •25p 

 

Digital IC Equivalents and Pin Connections 2.50p 

 

Linear IC Equivalents and Pin Connections 2'7Sp 

 

50 Simple L.E.D. Circuits 75p 

 

How to Make Walkie-Talkies l'2Sp 

 

IC555 Projects 1.45p 

 

Project in Opto-Electronics 1'25P 

 

Radio Circuits Using IC's 1.35p 

 

Mobile Discotheque Handbook I.35p 

 

Electronic Projects for Beginners í'35P 

 

Popular Electronic Projects I.4Sp 

 

IC LM3900 Projects 1.35p 

 

Electronic Music and Creative Tape Recording 1.25P 

 

Long Distance Television Reception (TV-DX) For The 

 

Enthusiast 1-45p 

 

Practical Electronic Calculations and Formulae 2'25P 

 

Your Electronic Calculator and Your Money 1 •asp 

 

Radio Stations Guide 1-45p 

 

Price 

 

25p 

 

25p 

 

75p 

 

ISP 

 

SOP 

 

BP36 

 

$P37 

 

B P38 

 

BP39 

 

BP40 

 

BP41 

 

B P42 

 

BP43 

 

BP44 

 

BP45 

 

BP46 

 

BP47 

 

BP48 

 

BP49 

 

BP50 

 

BP51 

 

BP52 

 

BP53 

 

BP54 

 

BP55 

 

Please add 20p p. & p. per book 

 

Send SAE for our large range of Components 

 

TECHNOMATIC LTD 

 

asp 

 

85P 

 

asp 

 

asp 

 

95p 

 

95P 

 

95p 

 

9Sp 

 

95p 

 

1 top 

 

1 -25p 

 

1-25p 

 

lop 

 

17 BURNLEY ROAD, LONDON NWIQ [ED 

 

(2 minutes from Dollis Hill Tube station) 

 

(Ample parking space) Telephone: 01-452 1500 

 

Telex: 922800 

 

Complete 

 

or 

 

Kit 

 

Our new catalogue lists circuit board accessories 

 

for all your projects — DIP sockets, pins, stand-

offs, cable clips, hand tools. And we've got 

 

circuit boards, module systems, cases and boxes 

 

— everything you need to give your equipment 

 

the quality you demand. Send 25p to cover 

 

postage and packing, and the catalogue's yours. 

 

VERO ELECTRONICS LTD. RETAIL DEPT. 

 

Industrial Estate, Chandlers Ford, Hants. S053ZR 

 

Telephone Chandlers Ford (04215) 2956 
J

 

 

Rand
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..Yyt�

o
���� 

m Elecc
�
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Build your own 'EASY DICE' from the 5 intergrated 

 

circuits and full components supplied, including box 

 

and descriptive instructions. 

 

P.C.B. 

 

Layout 

 

�J 

 

f/ ®  

 

All you need is a soldering iron (14 LEDS) 

 

TWO DICE FACES TOUCH CONTROL... 

 

a *Self Assemble Kit £3.95 

 

b *Ready built 'Roll Out Dice' £5.25 (INCL. P+P) 

 

C *Ready built 'Easy Dice' £4.75 

 

Order now from: Menorcrest Electronics Ltd 

 

1 Hatton Court Ipswich Suffolk 0473-210151 

 

Amount enclosed £  

 

Name  

 

Address 

 

please state amount required in appropriate box 

 

a 

 

b 

 

c 
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BUILD TWO FREE 

 

PROJECTS ON CS 

 

ELECTRONICS BY NUMBERS 

 

FISH'N'CLIKS 

 

Now using EXPERIMENTOR BREAD-
BOARDS and following the instructions in 

 

"Electronics by Numbers" ANYBODY can 

 

build electronic projects. Look at the 

 

diagram, this has the same letter/number 

 

system as all EXP BOARDS. Look at the 

 

"YOU WILL NEED" list and select Q1 this 

 

is PNP transistor type HEP-230. This plugs 

 

into hole X9, A7 and C9. NOW take C1, 

 

a 50 u  capacitor, and put into holes J6 

 

and J14 and do the same with all the 

 

components. 

 

NOW YOU HAVE FISH'N'CLIKS 

 

J 
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0.  e10 

 

! 00 � cc cOi 

 

c000 e ec•   eec 
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YOU WILL NEED 

 

131, B2— 2xl.5V AAA batteries 

 

C1, C2— 50 uF, 12-V DC electrolytic 

 

capacitor 

 

E1— Crystal earphone 

 

Q1— Motorola HEP-230 pnp transistor 

 

R1— 5000-ohm pot 

 

R2— 27000-ohm, % watt resistor 

 

S1— Spst switch part of R1 

 

T1— Mini transistor output transformer, 

 

500-ohm center tapped primary to 

 

8-ohm secondary 

 

EXP— ANY EXP. BREADBOARD. 

 

The anglers dream come true. Thiselectronic 

 

marvel emits a CLI K-CLI K sound that 

 

makes fish really hungry. Shove the whole 

 

works in a watertight container lower it 

 

over the side and wait for the fish to grab 

 

the hook. 

 

FILL IN THE COUPON AND WE WILL 

 

SEND YOU FREE OF CHARGE A COPY 

 

OF THE FULL PROJECT FISH'N'CLIKS, 

 

AND A COPY OF PROJECT No 1 "TWO 

 

TRANSISTOR RADIO". 

 

PROTO-CLIP TEST CLIPS. 

 

Brings pleads up from crowded PC boards. 

 

Available plain or with cable with clips at 

 

one or both ends. 

 

� ■ 

 

{ 

 

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. 

 

GO'+nMf.rW. a7ECW�25 C�ti. )ºN,b: 

 

=M= 

 

Europe, Africa, Mid-East: CSC UK LTD. 

 

Unit 1, Shire Hill Industrial Estate, 

 

Saffron Walden, Essex C811 3AO. 

 

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 titan 2 buses 

 

simply snap on 4 more bus-bars with the aid of an 

 

EXPAB. 

 

EXP.325. Tine  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. 

 

EXP. 300. 

 

550 contacts 

 

with two 

 

40-point 

 

bus-bars. 

 

£5.75. 
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EXP. 650 for Micro-
processors. £3.60. 

 

EXP 4B. 

 

More bus-

bars-

E2.30. 

 

' ' 
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11111 11I1111111 11111111IIIIItlt111111111:11 
� 

 

� 1131t 11311 11111 11111 11111 1111f 1:It1 Iltll • 

 

ALL EXP.300 Breadboards mix and match with 600 

 

series. 

 

PROTO-BOARDS. 

 

THE ULTIMATE IN BREADBOARDS 

 

FOR THE MINIMUM COST. 

 

TWO EASILY ASSEMBLED KITS. 

 

2 

 

CSG ooptqiffir; tMCiRlrs OOIMdUiloi 

 

P6.6 Kit, 630 contacts, four 5-sway binding 

 

Posts accepts up to six 14-pin Dips. 

 

PROTO-BOARD 6 KIT. £9.20. 

 

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 FISH'N'CLIKS PROJECT WITH 

 

BONUS OF FREE TWO TRANSISTOR RADIO PROJECT. 

 

CSC UK LTD. Dept, 4P, Shire Hill Industrial Estate, Saffron Walden, Essex CE11 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 UNIT PRICE 

 

BREADBOARDS. 14 PIN.DIP. INCLUDING POSTAGE 

 

AND V.A.T. 

 

130 1 £ 2.53 

 

270 3 £ 4.21 

 

550 6 £ 7.29 

 

270 use with 0.6 

 

pitch Dip's 

 

Bus-Bar Strip 

 

EXP. 325 

 

EXP.  350 

 

EXP. 300 

 

EXP.  650 

 

EXP- 48 

 

Four40 Point 

 

Bus-Bars 

 

£ 4.69 

 

£ 3.29 

 

TEST CLIPS 

 

PC. 16. £ 3.78 

 

PC.16-18. £ 7.56 

 

PC- 16-18 Dual Clip. £12.15 

 

PROTO-BOARDS. 

 

PB- 6. 630 6 £11.01 

 

Pa. 100. 760 10 E13.82 

 

NAME   

 

ADDRESS 

 

4P 

 

FILL IN COUPON & RECEIVE FREE COPY OF 

 

ELECTRONICS BY NUMBERS PROJECTS No 1 AND No 2 

 

Everyday Electronics, June 1979 
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(A DIVISION OF GOTHIC ELECTRONIC COMPONENTS LTD) CALLERS 

 

PO Box 290 TELEPHONE: BY 

 

8 Hampton Street APPOINTMENT 

 

ELECTRONICS Birmingham B19 3JR 021.233.2400 

 

L& 

 

ILMALTI 

 

ALL PRICES IN PENCE EACH UNLESS OTHERWISE STATED 

 

CAPACITORS 

 

Elmira y[ic Axial Lads 

 

-la%lo -5UCTd 

 

PF V d.c 16 25 

 

t.0 

 

1.5 

 

2 

 

s.3

.2 

 

41 

 

6B 

 

1D 

 

t5 7 

 

n 

 

33 ] 

 

47 

 

68 

 

100 

 

150 

 

220 12 

 

370 

 

4]0 21 

 

880 19 28 

 

000 22 38 

 

[500 32 36 

 

i2CC 39 

 

8 

 

8 

 

7 

 

7 

 

8 

 

8 

 

0.4, Code 

 

Cap 015 +me + V d<. 

 

40 63 

 

10 

 

12 

 

2 

 

24 344 
28 3? 

 

3 4a 

 

366  50 

 

55 

 

Ele olytic Can Type Order Code 

 

H.M R-1r. IEC Gnda 1. Low ES?. C.0 HR +AF • Vdb 

 

Supplied complete ynm Ve!tloel Firing Clip 

 

16V Ripple to @ 957C 1AA Q 50`C 166 

 

6A í6V 2 3.6A 184 

 

16V 52A S.IA 222 

 

lev 9AA 13.7A 346 

 

25v 1]A t.SA 175 

 

25V d,BA 664 201 

 

25V B.pA 112A 25a 

 

25V 12 SA 17.9A 438 

 

40V 09A S.2A 168 

 

4OV 2AA 3.3A 186 

 

4OV SAA 78A 231 

 

40V 9.2A 12BA 367 

 

'70V 1BA 2.5A 190 

 

ayy 4,0.4 5.6A 235 

 

, 75A 10'A 376 

 

11IOV 4.OA 56A 222 

 

100` 1.8A MAA 346 

 

22001 F 

 

470016 

 

IOo00HF 

 

11W 1AF 

 

7200uF 

 

4700,,F 

 

0000 uF 

 

2Z(KMs:F 

 

1000 pF 

 

220OpF 

 

4100 P F 

 

0000PF 

 

1000, 

 

1 

 

2200 PF 

 

4700.1 

 

IOOOrF 

 

=0 

 

Tantalum Strad 

 

20% T.1 

 

pF V d4. 3.15 

 

0.1 

 

0.15 

 

0.22 

 

3.73 

 

0.47 

 

0.68 

 

1 

 

1.5 

 

2.2 

 

3.3 , 

 

4.7 

 

68 

 

I  

 

3 

 

22 11 

 

33 

 

4 

 

68 to 

 

1 0 20 

 

63 

 

9 

 

10 

tl 

 

14 

 

5 

 

16 

 

20 

 

Ortler Cod 

 

Cap OR • PF + Vol 

 

10 1 16 25 3 

 

11 

 

4 

 

16 

 

20 

 

1 

 

9 1 

 

9 11 

 

10 14 1 

 

11 15 

 

14 16 

 

15 20 

 

is

 

 

20 

 

Electrolytdc Radial Leads 

 

•50% TO. 

 

uF Y 0.a. 63 l0 

 

47 

 

68 

 

i.0 

 

1.5 

 

2.2 

 

33 

 

4] 

 

6B 

 

t0 

 

15 

 

22 6 

 

33 

 

47 7 

 

'
Be 

 

00 8 10 

 

1O0 10 

 

220 10 

 

Order Code 

 

Cap 031+F5 a Vtlib 

 

16 25 35 40 5o 63 

 

6 

 

6 

 

7 

 

7 

 

8 

 

8 

 

6 

 

7 

 

a 

 

10 

 

10 

 

6 

 

7 

 

8 

 

10 

 

7 

 

Minim. Lax Value Ord., Code 

 

PolYsIV— Axial, •t%Tot.,> 63V O.C.'7Ag 
Cao 424 

 

Ceramic Plate, Radial, 
632 

 

low K. 1 SDF- S.ZDF , 25OF To,, 1"30.F •216 Tot, 10oV O  C. WkC 
�0 

 

Ceramic Plata, Radial, Mod K. t 10% 701, 1OOV D.C. Wk9 Can 

 

Ceramic PLltc Radial, High K, -20% to `BO%Tot. 33V D.C. Wks C-6 

 

• V.Ipa 

 

OF 424 632 630 !629 OF 424 532 630 829 nF 1 424 632 630 529 

 

g IOC 16 6 10 ! 26 6 

 

12 120 16 8 12 ' 26 

 

150 i6 8 15 2a 

 

180 iB 6 18 1 27 

 

220 16 6 22 26 

 

270 IS 8 21 38 

 

330 16 B 41 

 

390 18 N 

 

470 18 

 

560 16 

 

1.5 

 

B 

 

2.2 

 

2.7 

 

3.3 

 

3.9 

 

4,7 

 

5.6 

 

6.8 

 

8.2 

 

10 

 

r2 

 

18 

 

22 

 

27 

 

33 

 

39 

 

47 

 

56 

 

68 

 

82 

 

5 

 

5 

 

5 

 

5 

 

5 

 

5 

 

5 

 

5 

 

6 

 

5 

 

5 

 

6 

 

5 

 

5 

 

5 

 

5 

 

5 

 

a 

 

6 

 

680 

 

820 

 

1000 

200 

 

1 

 

500 

 

1800 

 

2200 

 

2700 

 

3300 

 

3900 

 

4700 

 

5800 

 

MOD 

 

8
.
200 

 

16 

 

t6 

 

16 

 

15

 18 

 

16 

 

18 

 

/5 
1a 

 

18 

 

23 

 

23 

 

23 

 

23 

 

6 

 

5

5 

 

5 

 

6 

 

6 

 

1

. 

 

6 

 

8 

 

9 

 

a 

 

6 

 

7 

 

5 

 

6 

 

a 

 

33 

 

79 

 

TrimmM OMsr Code 

 

250Y D.C. Wkg. Film OW-11.M¡nleture 

 

4 4.1p, 19 Cao 608 A 

 

2 8PF 19 Cap BOB 5 

 

2 - 20pF 71 C. BC8 C 

 

5.5-59.SpF 29 Cep 8080 

 

Order Coda 

 

SOOV D.C. Wks C004 EA Tubular Tyoe 

 

.B-3.8PF 48 Cap 8023 

 

ISAOI 48 Cap 802 6 

 

1 - 13pF 61 dp 802 12 

 

13-   19.7 62 Cap 802 18 

 

Po y"ter Radial Leads 

 

Gipped TV W. 120% Tot,. 250V D.C. Wk4 C28D.3525:vla 

 

Moulded Type, =10%Td,>tOOV D.C. Wag. 10.2mm Pith Cent-af 

 

Moulded Type, f iC% Td; >iOOV O.C. Wk9. 7 amm Pirt91 Ce-

PF 

 

001 

 

0015 

 

D022 

 

0033 

 

D047 

 

OC68 

 

.01 

 

0t5 

 

022 

 

.033 

 

0<7 

 

068 

 

352 

 

6 

 

5 

 

5 

 

5 

 

5 

 

5 

 

5 

 

6 

 

350 PHE2B0 

 

pF 

 

,1 

 

.14 

 

n 

 

.33 

 

.47 

 

d3B 

 

0 

 

2.2 

 

352 

 

6 

 

5 

 

10 

 

12 

 

15 

 

19 

 

27 

 

32 

 

3801 PHE2a0 

 

e , 8 

 

9 

 

10 

 

Order Code 

 

Cap 3E2 

 

Cap 36C 

 

Cao P Veo 

 

Val. 

 

CASES 

 

Small Desk Console- Boss Industrial Mouldings 

 

slppe iront COnwte. ..­It Top 

 

ASS Base, CAV Bou Bushes, in Orange 

 

Imm Aluminium Top Panel F lmrhed Grey 

 

W 181. 096. H39 1571 186 

 

W215.0130. H47;73í 266 

 

Old., Code 

 

G< BI V 100S OR 

 

Case B IM 1006 OR 

 

Mastic Boxes - Brd4 Industrial Mouldngs 

 

Moul[ rI Box and CMso Fillip. Fwow L in 

 

ASS Box, C'ly Bras 9usóa, and Lid In Orange 

 

Order Cods 

 

1-1121%1$2 D31 87 Casº 81412003 OR 

 

Lí500080 D5D 115 Can SIN12005 OR 

 

L190 WI10060 105 Cae 91612006 OR 

 

Instrument Casty - Boss Industrial Moutdings 

 

Coven Manufactured t1cm 14SWG A) minium 

 

Cnasis M.lnutaotu•ed ream 18SW G Mild sial 

 

Coyne FZZ 01nee 

 

Chatif Finisóed Man 81sk 

 

W250 CI67.6 H 68.51Chtssis 153mm Ocxai 1480 

 

Order Code 

 

Cat BI V 3000 OR 

 

Mastic Boxes With Metal Lids -boss Industrial MOuldinr,R 

 

ASS

 
S

 tl Tap Boa 

 

1

 
Al

 Gale Brat 
P.14

 ,In Orgnac 

 

Imm Aluminium Top Panel Finidted Grey 

 

L85 W56 029 

 

011 W71 D42 

 

L161 1V96 053 

 

97 

 

130 

 

1B2 

 

Order Code 

 

Cata 81%'4003 OR 

 

Casa 
BII= 

OR 

 

Css. BIt.140C5 OP 

 

DieOur Sox" - Boss industrial Mouldings 

 

.-. 8- and Flanged Lid 

 

Aluminium goa and Lid in N.e t Finto 

 

Llt3 W63 r>31 

 

L152 W82 O50 

 

L1921`.'l13 D61 

 

t04 

 

81 

 

B0 

 

OMar Code 

 

Caw a1M5703 NA 

 

Caw BIN5005 NA 

 

Caw BIM5006 HA 

 

VERO ELECTRONICS PRODUCTS 

 

2.5"x5".1"pith Varotwerd se 

 

3.75'x5'".1"diMh Vrobard 66 

 

25•' x 1
-

.r" piidt VroSard 151 

 

3.75" x 5' .1"Pilot Plain Board 

 

5.82' x 29" .1'" pitob V•0 DIP ROOM 

 

Soot Fa.C.- 

 

DS 
l 
Pil ny 0 

b 
040 í10p) 

 

4n Tod fw .0401YDe pin 

 

Ss

 
Pity

 

 

65  Dao(100) 

 

6mm Bard 5and lano1111001 

 

15mm Board 5tendpff (1001 

 

191- 8oa.It Sra .H (1001 
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Projects ... Theory .. . 

 

and Popular Features ... 

 

It can be argued that complete overall 

 

dependence upon commercial parts 

 

and materials is not desirable in a 

 

creative pastime. We believe the exer-
cise of inventive and innovative ability 

 

is very much an important element 

 

in this hobby and should be encour-
aged, for its own sake, no matter 

 

if "Heath Robinsonish" results are 

 

sometimes the outcome. Certainly the 

 

thought that unfavourable compari-
sons will be made with the elegant 

 

and professional-looking standards we 

 

now take as the norm in our projects, 

 

should never be the reason for failing 

 

to experiment, at least on the odd 

 

occasion, with different and less 

 

formal ways for building electronic-
circuits-

The young, and others whose 

 

pockets are not especially capacious, 

 

find the use of alternative materials 

 

a necessity—and we know what neces-
sity is the mother of, so the point 

 

hardly needs labouring. But it is no 

 

bad thing for everyone, no matter the 

 

size of their pocket, to cultivate the 

 

knack of converting for their special 

 

purpose some humble run of the mill 

 

article or to make use of discarded 

 

materials. As an example we can 

 

think of the boundless supply of 

 

plastic receptacles in infinite variety 

 

that have but a fleeting life once 

 

taken from the supermarket shelves. 

 

As our enterprising readers have 

 

demonstrated on innumeral occasions 

 

there are possibilities for extending 

 

the life of these plastic containers in 

 

our own special field. 

 

Make and do for oneself is the un-
derlying purpose of our Mini Module 

 

Series. The tobacco tin motif is not 

 

a leaning back to the good old days 

 

when do-it-yourself actually meant 

 

just that. But it symbolises the home-
spun as against modern orthodox con-
struction. These useful projects have 

 

been used as vehicles to demonstrate 

 

simple but effective methods in as-
sembling simple circuits. Cardboard, 

 

plywood, pins and nails, have all 

 

shared the honours, along with more 

 

orthodox items such as tag strips, 

 

terminal blocks and stripboard; and 

 

the tobacco tin after its inaugural ap-
pearance has been superseded by 

 

electricians' switch boxes and purpose 

 

built plastic boxes. 

 

As readers will already have noticed 

 

another contributor has just joined 

 

our pages and Rummaging Around is 

 

intended to reinforce the make and 

 

do aspect, albeit in a lighthearted way. 

 

And why not, for it is fun. 

 

In any activity, a certain degree of 

 

self-sufficiency must always be ad-
mired, and in electronics construction 

 

it provides a beneficial antidote to the 

 

all too-easy-just-assemble-a-kit attitude 

 

which maybe we are in danger of 

 

slipping into. 

 

Our July issue will be published on Friday, June 15. See page 343 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. 

 

Telephone enquiries should be limited to those requiring only a brief reply. 

 

We cannot undertake to engage in discussions on the telephone, technical 

 

or otherwise. 

 

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. 
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THE TREMOLO is believed to be 

 

one of the first musical effects 

 

units--certainly for use with the 

 

electronic guitar—and was fea-
tured prominently in "pop" music 

 

Of the fifties. It is used to a lesser 

 

extemt in present day music but is 

 

still required for certain musical 

 

numbers. 

 

In the past many methods have 

 

been used to obtain the tremolo 

 

effect both electronic and mech-
anical. One of the mechanical 

 

methods was to open and close a 

 

shutter sited in front of the loud-
speaker. 

 

FAV  

 

By E. M. Lyndsell 

 

Tremolo is the name given to 

 

the amplitude modulation of the 

 

guitar signal by -a very low fre-
quency, typically 3 to 10Hz. The 

 

result is to produce "packets" of 

 

musical signal, see Fig. 1. Varying 

 

the speed and depth of the modula-
tion produces different effects. 

 

The unit to be described here 

 

has two set depths—deep and 

 

shallow, but can easily be made 

 

� 

 

MODULATING 

 

  SIGNAL _ 

 

, DEPTH 

 

.. 

 

y 

 

✓� MUSICAL 

 

SIGNAL 

 

ti 

 

Fig, 1. The tremolo effect in graphical form. 

 

A sinewave "music signal" has been 

 

shown for clarity. 

 

continuously variable by changing 

 

one component. The Tremolo is 

 

suitable for guitar, organ and 

 

voice. 

 

CIRCUIT DESCRIPTION 

 

The complete circuit diagram 

 

of the Tremolo Unit is shown in 

 

Fig. 2. It is powered by a single 

 

A PROFESSIONAL 

 

"PERFORMER" FOR USE 

 

WITH ORGAN, GUITAR OR 

 

VOICE 

 

9V battery. Current consumption 

 

is very low typically 1.7 to 2.1 

 

milhamps, so the battery should 

 

have a long life. 

 

The circuit is seen to be in two 

 

distinct sections: a current con-
trolled amplifier and -an oscillator. 

 

CURRENT AMPLIFIER 

 

The amplifier uses a transcon-
ductance operational amplifier 

 

ICI. In many respects this is simi-
lar to "normal" op-amps and has 

 

the same pinning -as the common 

 

741. The gain of the amplifier 

 

however, is controlled by the cur-
rent flowing into pin 5, producing 

 

an output current into •a fined 

 

load, R7 in this circuit. 

 

Resistors RI and R2 effectively 

 

produce a split supply for ICI 

 

with C2 performing decoupling. 

 

The input impedance of the circuit 

 

is approximately 8 kilohnns which 

 

should suit most electric guitars. 

 

Preset VRl is used to control 

 

the overall gain by setting the 

 

quiescent current flowing into pin 

 

5 via R6. 

 

OSCILLATOR 

 

The oscillator is composed of 

 

IC2 and associated components 

 

connected as a phase-shift oscilla-
tor. The output is sinusoidal at a 

 

frequency set by VR3 (the SPEED 

 

control) which varies the fre-
quency from about 3 to 10132. The 

 

peak-to-peak amplitude of the 

 

oscillator output is 5 volts about 

 

mid-supply, which is fed via R8 

 

and C4 to R6 and then into pin 5. 

 

Thus the gain ICI is controlled by 

 

the oscillator output. The result 

 

is to cause the output signal from 

 

ICl to be amplitude modulated as 

 

depicted in Fig. 1. 

 

Resistors R13 and R14 effec-
tively produce a split supply for 

 

IC2 with decoupling by C8. 

 

The depth of modulation is con-
trolled by R8 and S1, the DEPTH 

 

switch. For a deep effect S1 is set 

 

to short out R8. This resistor is in 

 

circuit for a shallow effect. 

 

The oscillator is caused to cease 

 

oscillating by closing S2, the 

 

EFFECT control. The musical signal 

 

appears at SK2 unaffected with an 

 

amplitude controlled only by VRl. 

 

If a continuously variable depth 

 

control is required, R8 should be 
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VR2 
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CURRENT CONTROLLED AMF11FIER 

 

replaced with a 220 kilahm poten-
tiometer wired as a variable 

 

resistor, Sl would then of course 

 

not be needed. 

 

The construction of the unit 

 

differs a little from that shown on 

 

the front cover as the design has 

 

been modified slightly, to improve 

 

its performance. The l.e.d. has 

 

been removed in the interests of 

 

battery economy and a larger case 

 

has been employed to make con-
struction more easy, 

 

CIRCUIT BOARD 

 

The circuit is built on a piece 

 

of 0.1 inch matrix stripboard, size 

 

31 strips x 29 holes. The layout of 

 

the componets on the topside of 

 

the board and the breaks to be 

 

made along the strips on the 

 

underside are shown in Fig. 3. 

 

No fixing of the board was found 

 

necessary on the prototype. It Kvas 

 

laid on a piece of polystyrene tile 

 

and the case mounted switch and 

 

sockets held the board steady. If 

 

board fixings are required holes 

 

should be made in the case and 

 

board before proceeding; spacers 

 

to hold the board clear of the case 

 

are essential as well as fixing iso-
lating breaks on the copper strips. 

 

• 

 

OSCILLATOR 

 

Fig. 2. The complete circuit diagram of the Tremolo Unit. 

 

Rf2 

 

3-3kO 

 

R14 

 

  

 

10k12 

 

l 

 

Segiri by mounting the resistors, 

 

capacitors, link wires and preset 

 

followed by the i.c.s.; ICY is a 

 

TO-5 type and its legs have been 

 

formed to suit a d.i.l. arrangement_ 

 

Pin S is adjacent to the tag on 

 

the body. These devices can also 

 

be obtained with pre-formed d.i.l. 

 

arrangement and IC2 is available 

 

also in a plastic d.i.l. package as 

 

is more commonly found. 

 

Attach sufficient lengths of fly-
ing leads to reach the case moun-
ted components. Note that some 

 

COMPONENTS r;, - 

 

Resistors 

 

R1 10kQ 

 

R2 10kQ 

 

R3 1 0k 

 

R4 10kS2 

 

R5 1 OW 

 

R6 4.7kS2 

 

R7 10kí2 

 

All _4 watt (or less) carbon i 10% 

 

Capacitors 

 

C1 0.22uF polyester 

 

C2 33,uF 6V elect. 

 

C3 0-22yF polyester 

 

C4 0.22,uF polyester 

 

R8 

 

R9 

 

R10 

 

R11 

 

R12 

 

R13 

 

R14 

 

150kS2 

 

1 MS2 

 

100kS2 

 

10ki2 

 

3-3W 

 

1 O 

 

10kS2 

 

C5 0.47úF polyester 

 

C6 0.47,uF polyester 

 

C7 0.47yF polyester 

 

C8 33µF 6V elect, 

 

page 333 

 

Integrated Circuits 

 

ICI CA3080 transconductance op-amp, 8 pin d.i.l. (preferable) 

 

IC2 741 differential op-amp 8 pin d.i.l, 

 

Miscellaneous 

 

VR1 47kn horizontal carbon preset 

 

VR2 100kS2 carbon Lin. potentiometer 

 

S1,2 single-pole successional action footswitch (2 off) 

 

SK1 stereo jack socket 

 

SK2 mono jack socket 

 

B1 PP3 9 volt battery 

 

Stripboard: 0.1 inch matrix 31 strips x 29 holes; PP3 battery clip; knob 

 

for VR2; aluminium diecast box approximate size 115 x 90 x 50mm; 

 

screened cable; connecting wire. 
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Fig. 3. Above shows the layout of the 

 

components on the topside of the strip-
board and full wiring up details to the case 

 

mounted components. Below shows the 

 

breaks to be made on the underside. 
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The completed component board removed from its case. 
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of these are screened cable to 

 

reduce extraneous hum and noise. 

 

Prepare the case to accept the 

 

sockets, switches and potentio-
meter. The switches can be fitted 

 

to the lid. Secure the board in 

 

place and then the sockets -and 

 

potentiometer and wire up accord-
ing to Fig. 3. 

 

The prototype used stereo 

 

sockets but a stereo type is only 

 

required for SKI. The rear earth 

 

tag is used as the battery on/off 

 

switch. This is made along the 

 

stbank of the input mono jack plug 

 

when inserted. The unit is auto-
matically switched off when the 

 

input jack is removed from the 

 

unit. 

 

Before connecting the battery 

 

set VRI fully anti-clockwise. 

 

SETTING UP AND USE 

 

Plug the instrument in at SKI 

 

and connect via a suitable lead 

 

from SK2 to the amplifier input. 

 

A high impedance amplifier input 

 

is required for best results. 

 

With S2 set for EFFECT, S1 for 

 

maximum DEPTH, and VR2 fully 

 

clockwise (maximum SPEED), strum 

 

the guitar and finely adjust VRI 

 

with a small screwdriver until the 

 

The completed prototype unit with lid removed showing case 

 

board positioning and wiring to the lid mounted switches. 

 

tremelo sound is obtained. Turn 

 

VR2 anticlockwise and the modula-
tion rate should decrease. 

 

Operate SI to obtain a less deep 

 

effect. The value of R8 may need 

 

altering to suit but will probably 

 

be in the range 100 to 220 kii-
ohms. 

 

Operate S1 to inhibit the effect 

 

and allow straight-through-playing. 

 

mounted components, 

 

If all the above tests are success-
ful, the unit is ready for use. 

 

The prototype was sprayed matt 

 

black (after application of a 

 

primer) and labelled using Letra-
set to produce a professional look-
ing unit. Four rubber feet glued 

 

to the case underside prevents the 

 

unit sliding under operation. 
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.TRONIC SUPPLIES 

 

By Dave Barrington 

 

Mail Order Only 

 

'T IS sad that Home Radio Compo-
nents Ltd, one of the oldest 

 

names in the electronic components 

 

business (at least on the retail side) 

 

had to move due to rent increase. 

 

To soften the blow, I am informed by 

 

the managing director that despite 

 

their enforced move they were in good 

 

heart and delighted with results of 

 

their moving sale. He reported that at 

 

the moment they cannot forecast the 

 

restoration of a counter service and 

 

at the moment only trade by mail order. 

 

He does advise that if you require 

 

something in a hurry to telephone 

 

first, the number is 01-648 8422. 

 

Constructional Projects 

 

Some readers may experience diffi-
culty in obtaining the tuning capacitor 

 

C2 called for in the Pocket Radio. The 

 

final value of this component is not 

 

critical and provided the value is near 

 

to 126p  any type may be used. 

 

The one used in our prototype was 

 

a miniature 4-gang a.m.¡f.m. type for 

 

printed circuit board mounting. These 

 

are quite common and ours was 

 

ordered as a "Min Tuner", Cat. No. 

 

FF52G, from Maplin. 

 

The length of the ferrite aerial is 

 

non-standard and will have to be cut 

 

to size. This material is very brittle 

 

and extreme care must be taken 

 

during cutting. We suggest you 

 

"score" around the rod before final 

 

cutting as sometimes it tends to 

 

snap unexpectedly. 

 

Our Low Cost Metal Locator this 

 

month is a very simple design, but 

 

the results have been very good, and 

 

should not present any problems re-

garding purchase of components. The 

 

p.v.c. insulated wire for the search 

 

coil is available generally and the 

 

final housing is left to individual 

 

choice. 

 

In respect of the housing, the 

 

original search coil cover called for in 

 

our last article and available from 

 

Arrow Electronics, Dept, EE, Leader 

 

House, Coptfold Road, Brentwood, 

 

Essex, or a moulded plastic search 

 

coil head case available from Ambit 

 

International, Dept. EE, 2 Gresham 

 

Road, Brentwood, Essex, could be 

 

used. 

 

The only component likely to cause 

 

any concern in the Electronic Canary 

 

is the transformer. Practically any 

 

type can be used in this project, but 

 

component values may have to be 

 

changed to obtain the desired sound 

 

effects if other than the specified 

 

type is used. 

 

The LT700 transformer is available 

 

from Electrovalue at a cost of 44p, 

 

including VAT, plus 27p handling 

 

charge if ordered as a separate item. 

 

The only point to be made regarding 

 

the Quad Simulator is that wirewound 

 

components rated as specified or 

 

greater must be used. 

 

The Tremolo Unit and this month's 

 

Mini Module project use standard 

 

easy to obtain components and should 

 

not give any buying problems. 
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canal 

 

TAE TWITI'E=G or chirping 

 

sound from this Electronic 

 

Canary unit is very distinctive, and 

 

will find use in replacing the tradi-
tional door bell or buzzer. Children 

 

will also find the sound novel, and 

 

will doubtless play with it purely 

 

for fun. Operation is economical, 

 

the current drain from a FP6 bat-
tery being very low and will give 

 

many hours of use. 

 

CIRCUIT DESCRIPTION 

 

The circuit diagram for the 

 

Electronic Canary is shown in Fig. 

 

1. 

 

The oscillator is the type known 

 

as "self-quenching" or "squegg-
ing", and is based on the effects 

 

of phase reversal in a transformer. 

 

The primary of the centre-
tapped speaker transformer T1 is 

 

connected between •collector and 

 

base of TRI and drives the base 

 

in the correct phase to produce 

 

audio oscillation. In a short inter-
val the charging of Cl cuts off the 

 

oscillator, which however re-
commences when the charge leaks 

 

away. This effect continues so long 

 

as the push is held closed. When 

 

the push is released oscillation is 

 

maintained for a short while by 

 

the charge in C5, but falls away 

 

and ceases. 

 

The capacitors C2, C3 and C4 

 

are selected to produce is clear 

 

chirping or whistling sound, and 

 

the preset potentiometer VR1 

 

allows some adjustment to this. 

 

By F. G. Rayer 
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Fig. 1. Complete circuit diagram of the Electronic Canary. 

 

Experiment shows that none of the 

 

values need be exactly as shown, 

 

but that all influence the result 

 

obtained. Changes to values are 

 

not recommended except as a 

 

basis for tests and experimenting 

 

for other sounds. 

 

The author's prototype in fact 

 

used a different type to that speci-
fied in the components list, being a 

 

type T/ T7. As far as we know, this 

 

is not generally available and the 

 

circuit has been slightly modified 

 

to use an Eagle LT700 type_ 

 

If any constructors are able to 

 

obtain or already have this type 

 

three component values need to 

 

be changed back to their original 

 

values to use the T/T7. These are 

 

RI to 470 ohms, R2 to 10 kilohms 

 

and Cl to 100 microfarads. 

 

If other types of audio output 

 

transformers are to hand, these 

 

could be used but will almost cer-

tainly need resistor and capacitor 

 

value changes to obtain the same 

 

result—or other sounds and 

 

effects 

 

CIRCUIT BOARD 

 

The circuit is constructed on a 

 

piece of 0.15 inch plain matrix 

 

board having 19 x 12 holes and is 

 

shown in Fig. 2. The transformer 

 

has two tabs which project 

 

through slots in the board—these 

 

can be made by drilling a few 

 

holes closely side by side. The tabs 

 

are bent or twisted to hold the 

 

transformer. 

 

The variable resistor, VRl, is 

 

fitted in a similar manner. Its 

 

wiper and one outer tag are con-
nected together. If a fixed resistor 

 

is substituted for VR1 and R2, con-
nect this from collector to base of 
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C5 
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SPOT 

 

TR1 UNDERSIDE 

 

VIEW 

 

Fig. 2. Matrix board layout. The style of the preset may differ from that shown, but the 

 

connections wi remain the same 

 

METAL 

 

BRACKET 

 

I 

 

BATTERY 

 

BRACKET   

 

",� p IT! 

 

I 

 

COMPONENT 

 

BOARD 

 

Fig. 3. Final interwiring details, showing the 

 

relative positions of the components. If a ready 

 

made case is used then a slight change in posi-
tioning may be necessary. 

 

TO BELL PUSH 
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COMPONENTS 

 

Resistors 

 

R1 12052 

 

R2 22kQ 

 

;W carbon 10% 

 

Potentiometer page 333 

 

VR1 5k52 miniature preset 

 

Capacitors 

 

Cl 220/.cF 10V elect. 

 

C2 0.0471AF polyester 

 

C3 0.1uF polyester 

 

C4 0.22uF polyester 

 

C5 1000uF 10V elect. 

 

Semiconductor 

 

TR1 AC142 germanium pnp 

 

Miscellaneous 

 

T1 Eagle LT700 audio 

 

output transformer 

 

LS1 852 60mm diameter or 

 

similar speaker 

 

S1 single-pole push switch 

 

(door bell type) 

 

131 PP6 9V battery 

 

Matrix board, 0.15 inch 19 x 

 

12 holes; plastic or metal case 

 

—or—material for a home 

 

made case; aluminium for 

 

mounting brackets; connect-
ing wire; battery clip to suit 

 

B1. 

 

sIactronic coAaf IJ 

 

The completed Electronic Canary showing posi-
tioning of components. The preset potentiometer 

 

UR1 can be any common "skeleton" type. 
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Layout of components on the completed 

 

circuit board. 

 

TRI. If the value is rather high, 

 

say over 27 kilohms, chirping is 

 

less strong. But if the resistor is 

 

too low in value, say under about 

 

15 kilohms, only a continuous 

 

whistle is obtained. It is for this 

 

reason that VRl is included. 

 

Note the polarity for Cl and C5. 

 

Solder on the battery connector. 

 

Two Veropins are inserted for 

 

the bell push connections. 

 

Twin flexible bell wire runs from 

 

these two pins, through a small 

 

hole in the bottom of the case, 

 

and to the bell push. 

 

CASE 

 

A ready-made plastic or metal 

 

box can be used, or a case may be 

 

easily constructed from 6mm ply-
wood as used on the prototype. 

 

The front panel is 145 x 115mm, 

 

the top and bottom edges 100 x 

 

65mm and 100 x 38mm respec-
tively. The sides are sloped from 

 

65mm at the top to 38mm at the 

 

bottom, and are 145mm long. An 

 

aperture to match the speaker 

 

cone is first cut in the front. 

 

The sections are secured to-
gether with woodworking adhe-
sive. Four 10mm square or similar 

 

strips in the corners will give addi-
tional strength. 

 

WIRING 

 

The remainder of the wiring is 

 

shown in Fig. 3, and shows the 

 

connections to the board and other 

 

components. The mounting brac-
ket can easily be made from 18 

 

s.%v.g. aluminium and is screwed 

 

to the top so the whole unit can 

 

be hung on a wall 

 

A small bracket for holding the 

 

battery in place is required and 

 

can be made from the same alumi-
nium. Alternatively a self-adhe-
sive strip or Blu-Tak can be 

 

employed. 

 

Place the circuit board as in 

 

Fig. 3 (speaker omitted) and drill 

 

through both board and case front 

 

for countersunk 6BA bolts. These 

 

are about 25mm long so that the 

 

board will clear the speaker when 

 

fitted with spacers or "spacing" 

 

nuts. 

 

EE CROSSWORD No 16 BY D. P. NEWTON 

 

ACROSS 

 

1 Wiry and identical at the heart 

 

of it (4, 4). 

 

4 Audible indicator due to 

 

electromagnetic action. 

 

7 Wiry but like air. 

 

8 Fine feathers for a set of clues. 

 

9 Spacer. 

 

10 Have a strong dislike. 

 

12 Set of eight. 

 

14 Puzzle variation. 

 

17 Knee-deep in want. 

 

19 Unlicensed radio station. 

 

21 Base material. 

 

24 Register a light garment of 

 

some calculators. 

 

26 To charge up a battery in the 

 

generalised sense. 

 

27 Necessary computing charac-
teristic. 

 

29 Horse-drawn carriages. 

 

30 Patron Saint of sparks? 

 

31 If you can't make these meet 

 

there's an open circuit. 

 

32 Underground device for keep-
ing the feline whiskers in 

 

trim? 

 

33 A contract it LED for heading 

 

one of the nobility. 

 

34 Tuneful set of calculator digits. 

 

DOWN 

 

1 An educational series (5, 2). 

 

2 One is about a discord (Anag.). 

 

3 Revered ancient object. 

 

4 Amplifier, of a kind. 

 

5 High-powered optical amplifier 

 

in a hurry. 

 

6 Electrons getting out of hand, 

 

usually on a thermal basis. 

 

8 It figures in a computer. 

 

11 Entrusted with aerial defence 

 

from afar (3, 3). 

 

13 Repetitive noise on coils. 

 

15 A reverse span. 

 

16 Spacecraft from a stellar twin. 

 

18 Transforms a core with a 

 

burdensome device. 

 

20 Throw an electronic task. 

 

22 Found before storms. 

 

A piece of suitable material 

 

about 180 x 140mm is placed over 

 

the front and held taut with adhe-
sive spread along the sides of the 

 

case. A strip of woodgrain or other 

 

self-adhesive m a t e r i a l about 

 

560mm long is fitted to cover sides 

 

of the case to improve appearance. 

 

The bird motif was cut from a 

 

greetings card and various decora-
tions of this kind would be in keep-
ing with the unit. A bird outline 

 

could be cut from coloured paper 

 

for use here instead. 

 

Once completed the unit can be 

 

installed in any convenient posi-
tion. The sound produced is quite 

 

loud and should be heard over 

 

quite a distance. 

 

Once fitted it will certainly add 

 

that touch of individuality to your 

 

front door! 
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23 Adulterated with another 

 

metal. 

 

25 No sleep on this for the proto-
type (4, 3). 

 

28 Not the object of the screen. 

 

29 Lizard. 

 

30 Cut a tape, but not to open a 

 

fete. 

 

Solution on page 382 
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Sound Off 

 

As far as I know there has never yet 

 

been a divorce action based solely 

 

on the grounds of over-loud hi ft. 

 

But disputes over home listening 

 

levels have certainly undermined many 

 

a state of marital bliss. The senario 

 

will be familiar to many a male; 

 

listening to a favourite piece of music 

 

he turns up the volume of the hi fi 

 

system and is berated with a "why 

 

must you play it so loud". Recently I 

 

chanced on some fascinating research 

 

work in the USA which explains why 

 

this should be. 

 

Around 10 years ago the CBS 

 

laboratories in Stamford, Connecticut 

 

were commissioned to investigate 

 

modern methods of measuring the 

 

true loudness of sound. It's important 

 

to realise that there is a world of 

 

difference between volume level (as 

 

for instance) measured by a VU 

 

(volume unit) meter and subjective 

 

loudness, 

 

In fact for a given VU meter reading, 

 

tones of different frequency may 

 

differ in loudness level by as much 

 

as 20 to 30dB. Likewise although a 

 

sound level meter can provide an 

 

accurate measure of energy in a 

 

sound field, there is still no agree-
ment on how the meter circuits should 

 

be "weighted" or filtered to bring their 

 

electronic characteristics into con-
formity with the sensory character-
istics of the human ear and brain. 

 

There are also more subtle factors. 

 

For instance if two recordings are 

 

made at identical energy levels, one 

 

of someone shouting and the other 

 

of the same person speaking, the 

 

shout recording will always sound 

 

subjectively louder. CBS argue that 

 

this is probably because of the feeling 

 

of urgency In the shouting voice. 

 

Recording engineers and broad-
casters have long since recognized 

 

that it is possible to make an 

 

announcement, of solo voice or 

 

instrument sound artificially loud by 

 

By ADRIAN HOPE 

 

doctoring its frequency characteristic. 

 

The Tamla Motown sound of a few 

 

years ago was achieved by packing as, 

 

much energy as possible into every 

 

band of the frequency range; like-
wise radio commercials can be made 

 

artificially obtrusive by a similar 

 

technique. 

 

Unfortunately existing sound level 

 

and VU meters may not show up such 

 

artificial loudness tricks and CBS 

 

was looking at new approaches to 

 

metering. For this, research they asked 

 

teams of guinea pig listeners to com-
pare the relative loudness of wide 

 

band signals. Some of the guinea pig 

 

teams were male and others female. 

 

What CBS discovered to their 

 

surprise was that women hear high 

 

frequencies better than men. The 

 

maximum sensitivity in women being 

 

4.5kHz and in men 3kHz. 

 

This could well explain why women 

 

do object to loud hi fi sounds. Modern 

 

music has a very high energy content 

 

at around these levels, so it just 

 

sounds louder to women than men. 

 

And any distortion will be much more 

 

noticeable. 

 

Quite why this should be is not 

 

entirely clear. Certainly the pitch of 

 

female speech is higher than male 

 

speech; but surely female ears should 

 

be equally well tuned to hearing both 

 

male and female sounds. 

 

Miniature Chatter Box 

 

"We ain't seen nothing yet", as 

 

Jolson once said, In the USA recently 

 

a life sized robot called Argon walked 

 

into a bar and freaked out staff and 

 

drinkers alike by proclaiming "It sure 

 

Is cold outside, I need a scotch", 

 

In the event It turned out that the 

 

exercise was part hoax, because 

 

although the robot walked well enough 

 

on its own, it wasn't talking on its 

 

own. The words were coming from a 

 

man outside the bar transmitting by 

 

radio to a receiver and amplifier inside 

 

the robot's head. But talking gadgetry 

 

is now a reality. There are two major 

 

developments in this area. 

 

For years now audio engineers have 

 

been able to replicate human speech 

 

with reasonable intelligibility, by gat-
ing, filtering and modulating tones and 

 

hisses produced by generator circuits. 

 

But the circuits have been daunting 

 

in their complexity and Texas Instru-
ments deserves the most hearty 

 

congratulations for now miniaturizing 

 

the essential elements into a package 

 

the size of a calculator. In fact the 

 

heart of the Texas speech synthesis 

 

package is a single Mos chip made in 

 

the same way as a calculator chip. 

 

The details routinely released to the 

 

press by Texas in the UK so far have 

 

been very sparse, and written as if 

 

either the writer doesn't really under-
stand how the system works or is a 

 

computer freak unable to speak 

 

plain English. Texas talk of LPC or 

 

linear predictive coding which appears 

 

to be a rather grand way of describing 

 

a filter which varies its parameters 

 

under fairly rough digital control to 

 

modify input signals so that accept-
able analogue speech sounds result. 

 

There are two forms of input signal, 

 

periodic or pitched and random noise. 

 

The periodic input signals are used 

 

as the basis for vowels or voiced 

 

fricatives such as the sounds Z, B or 

 

D. The random input signal is used 

 

for unvoiced sounds such as S, F, T 

 

and SH. Two Roms, each with the 

 

capacity to store enough digital in-
structions for 100 seconds of speech, 

 

control the filter action on the periodic 

 

and random inputs. 

 

Translating Calculator 

 

The inevitable next step will be to 

 

mate the voice synthesis chips with a 

 

fascinating new type of calculator 

 

which is being sold in the USA for 

 

around 200 dollars. These look like 

 

normal calculators, and perform all 

 

function calculations and metric con-
versions, but the calculator display is 

 

alpha-numeric; that is to say it reads 

 

off both numbers and letters. So a 

 

word punched into the keyboard 

 

comes up on the display. 

 

Now here's the clever part. The 

 

calculator is designed to take plug-in 

 

memory modules, which contain well 

 

over a thousand words and phrases of 

 

a foreign language. With a French, 

 

Italian, German, Spanish or Japanese 

 

module plugged into the calculator a 

 

word or phrase punched into the key-
board in English will appear In the 

 

appropriate foreign language on the 

 

display, 

 

A Russian translation module Is 

 

planned in time for the 1980 Moscow 

 

Olympics and the logical, in fact 

 

inevitable, next step must be to couple 

 

speech synthesis with translation dis-
play. After all, most foreign phrases 

 

are quite worthless, unless you know 

 

how to pronounce them correctly. 
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DOING li U1611RIty 

 

THIS month we use TTL for solving 

 

a logical problem and making a 

 

game. 

 

Jack Plug was browsing through 

 

his back numbers of EVERYDAY 

 

ELECTRONICS. 

 

"It seems," he said, "that I have 

 

made everything except the Roulette 

 

Game, the Power Supply, the Air 

 

Freshener, and the Hot Line Game. 

 

What shall I make next?" 

 

"The Roulette Game and the Power 

 

Supply are big projects", he added, 

 

"and I can't afford to make them 

 

both." 

 

Jack's daughter was first off the 

 

mark. 

 

"Please make at least one of the 

 

games", she begged. 

 

Mother said. "Hot Line would be 

 

useful for my stall at 'he fête, but 

 

if you decide not to make that, then 

 

please make me the Air Freshener 

 

for the kitchen". 

 

Jack's son said, "If you make one 

 

or both of the small projects for the 

 

home—I mean the Air Freshener or 

 

Hot Line—to be fair you should make 

 

the Power Supply for the workshop". 

 

"Well I hope I can please every-
body," said Jack, "for if I make the 

 

Power Supply I will not have time to 

 

make the Air Freshener too." 

 

This set the family off again, each 

 

repeating their requests to Jack and 

 

to each other. But Jack strolled off 

 

and sat down quietly at the table. He 

 

began to connect together a few 

 

i_c_s. on his Test Bed. After a while 

 

an l.e.d. flashed. 

 

"I've solved it", Jack exclaimed, 

 

"there is only one way of pleasing all 

 

of you—I'll make the ...". 

 

What project or projects did Jack 

 

decide to make? 

 

LOGIC CIRCUIT LANGUAGE 

 

This problem is not a difficult one 

 

and you can easily solve it on paper 

 

in a few minutes, but we will take it 

 

as an example of the way in which 

 

problems may be solved by logical 

 

i.c.s. 

 

A computer or microprocessor sys-
tem can be programmed to solve 

 

By O. N. Bishop 

 

problems much more difficult than 

 

this one and to produce an error-free 

 

answer in a few minutes (or less), but 

 

we shall learn more by "doing it 

 

digitally" with a few simple i.c.s on 

 

the Test Bed. 

 

First we need to set out the prob-
lem in a way that a logic circuit can 

 

understand. We need a set of symbols 

 

for the projects that Jack might 

 

make, or might not make: 

 

If R stands for making the Roulette 

 

Game, P for the Power Supply, F for 

 

the Air Freshener and H for Hot Line, 

 

and if R, P, F, and H stand for not 

 

making the project indicated, we can 

 

put the statements of Jack and his 

 

family in simpler form: 

 

Jack (1st): not R and P (cannot 

 

afford to make both) 

 

Daughter: R or H or both 

 

Mother: If H, then F 

 

Son: If F or H, then P 

 

Jack (2nd) : If P, then F 

 

The next step is to sort out what 

 

logical relationships occur in these 

 

statements. To remind you of the main 

 

ones, see Table 9.1. 

 

Table 9.1. Composite truth table. 

 

Inputs Outputs 

 

A B AND OR NAND NOR 

 

0 0 0 0 1 1 

 

0 1 0 1 1 0 

 

1 0 0 1 1 0 

 

1 1 1 1 0 0 

 

In the input columns of Table 92, 

 

0 means not make, that is to say R 

 

and P respectively. In the output 

 

column, 0 means false, i.e. not con-
sistent with Jack's statement_ Con-

versely, 1 means true, i.e. consistent 

 

with his statement. From this we can 

 

see that the only action that is incon-

Table 9.2_ The first condition in truth table 

 

form, 

 

Inputs Output 

 

R P 

 

0 

 

0 

 

1 

 

1 

 

0 

 

1 

 

0 

 

1 

 

1 

 

t 

 

1 

 

0 

 

PARI 

 

X 

 

y 

 

0  

 

X, y = X+7 

 

y 

 

C  

 

(b) 

 

Fig. 9.1. Using basic logic gates to illus-
trate De Morgan's Laws. 

 

sistent with his statement is to make 

 

both P and R—which is precisely what 

 

he said he would not do. 

 

The sequence of outputs shows that 

 

this is a truth table for the NAND of P 

 

and R. A NAND gate will give elec-
tronic form to this statement. In sym-
bolic form we write the statement: 

 

R.P. 

 

The full-stop signifies the operation 

 

AND; the line above signifies NOT; COm-
bined they indicate AND followed by 

 

NOT, which we usually refer to as 

 

NAND. or negative AND. 

 

Daughter's statement is obviously 

 

an OR, and can be -written: R+H. 

 

The "-F" sign signifies the OR opera-
tion. 

 

Mother's statement is less obvious, 

 

but if you set out the possibilities in a 

 

truth table you will recognise that the 

 

relationship is OR (remember that 

 

Mother does not say what she wants 

 

Jack to do about making F if he does 

 

make H). We write mother's state-
ment as: F-I-H. 

 

By writing a truth table for Jack's 

 

second statement we find that this re-
duces to a NAND, giving us P.F. 

 

The son's statement is a little more 

 

difficult to analyse, as it has three 

 

terms in it_ We can try re-wording it. 
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If Jack makes P, his son will certainly 

 

be satisfied. But if Jack does not make 

 

P then he must not make F and not 

 

make H. In short, make P or not F 

 

and not H. In symbols this is written: 

 

P+F.H. 

 

To suit all the family we have to 

 

find a solution Z consistent with every 

 

one of the separate statements. We 

 

AND all the statements together: 

 

Z =R.P.(R+H).(H+F).(P+F.H).P.F 

 

Three more lines of Boolean algebra 

 

would reduce this equation to its final 

 

solution but let us make the i.c.s. take 

 

over the work for us, as explained 

 

below. 

 

DE MORGAN'S LAW 

 

The equation for Z contains a num-
ber of oss and ANDS yet most of our 

 

i.c.s contain Noss and NANDs. To con-
vert from ORs and ANDS to Noss and 

 

NANDs we make use of two simple 

 

equations: 

 

X+Y=J:.Y 

 

X.Y=X+Ÿ 

 

In words—to OR two (or more) quan-
tities, invert them, then NAND them; to 

 

AND two (or more) quantities, invert 

 

them, then NOR them. There is no 

 

space here to prove these two equa-
tions, but you can check that they 

 

really do work by wiring up the cir-
cuits shown in Fig. 9.1. 

 

Using the upper equation we can 

 

see that the daughter's and mother's 

 

statements can be re-written as RE 

 

(the NAND of the inverted R and H) 

 

and H.F respectively_ Then we Can 

 

notice that the son's statement can be 

 

rewritten as the NANv
-
D of the inverted 

 

P and the inverted mother's state-
ment. Now we are ready to turn this 

 

into a TTL Circuit. 
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TTL SOLUTION 

 

The realisation of these conditions 

 

in terms of logic gates appears in Fig. 

 

9.2a and built up on the Test-Bed in 

 

Fig. 9.2b. The circuit has four inputs, 

 

R, P, F and H and only one output, Z. 

 

7to4 

 

GND 

 

14 

 

7400; 

 

Fig. 9.2a. Circuit diagram for solving Jack 

 

Plug's project building problem. Below 

 

shows pinning details for two of the i.c.s 

 

used. 

 

1�- c 

 

14 

 

13 

 

12 

 

743C 

 

11 

 

10 

 

9 

 

8 

 

D 

 

� 

 

2 

 

3 

 

a 0 

 

GY 

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 

 

0 

 

0 

 

oA 

 

G 

 

0 i 

 

0 

 

01* 

 

0 

 

O � r. 

 

0 

 

G �) 

 

o �f 

 

OR 00  

 

00 

 

O
P * C*% 

 

0 •�—+ 

 

0 (ïj •� 

 

0 •C� Q• 

 

0 0 � 

 

0 

 

a 

 

C 

 

* 

 

0 

 

* 0 0 

 

0• 0• 0• 

 

* 

 

00 

 

00  

 

O• 

 

.� 

 

C2 

 

7400 

 

Í 

 

lálüi 

 

Ú 

 

O 

 

*_ 

 

O• 

 

� 

 

G 

 

0* 

 

*, 

 

'J 

 

�  

 

1 

 

¡ RB 

 

CO. 

 

*­0 

 

0 0 

 

0• 

 

bo 

 

Ilik-0o 

 

R6 

 

• • • 

 

C R71 RIZ R13 R14 

 

0• 0• 

 

+ 

 

O 

 

0 

 

0 

 

O 

 

0 

 

0 

 

07
Y

O

 DB

+

� 
D9
Y

+

ó 1ovO 00 

 

o C 
i

 a 

 

0 

 

0 

 

U 00 

 

0 o G 

 

0 00 

 

O : I llh i II m 0 

 

OO Q•0 

 

O : I IIIIIIII IIII � 0 0 G 

 

Q•0 

 

o ■ >.0 o 00 0 

 

0 

 

L 

 

M 

 

N 

 

0 

 

P 

 

Q 

 

R 

 

S 

 

T 

 

U 

 

V 

 

W 

 

X 

 

Y 

 

Z 

 

AA 

 

BB 

 

cc 

 

DD 

 

EE 

 

FF 

 

GG 

 

Fig. 9.2b. The circuit of Fig. 9.2a built up on the Test-Bed. 
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PIG 

 

CONTACTS 

 

TO LOGIC 

 

TO CIRCUIT , 

 

LOGIC 

 

CIRCUIT 

 

HARDBOARD 

 

PANEL PIN HAMMERED 

 

THROUGH BOARD FROM 

 

BELOW (CLIP OFF POINT 

 

AFTERWARD) 

 

Fig. 9.3. Constructional and wiring details for 

 

the playing board of the Pig and Farmers 

 

game. 

 

PIG 

There are five NAND gates each corre-

sponding to one of the statements, and 

 

each fed by two inputs either direct 

 

or inverted. 

 

The son's NAND receives one of its 

 

inputs from the output of the 

 

mother's NAND. The five NAND outputs 

 

are all ANDed (to please everybody) by 

 

using a five-input xAND followed by an 

 

INVERT gate. Actually we have to use 

 

an eight-input NAND (the 7430) and let 

 

the three unused inputs float "high" 

 

(logic I). 

 

To find out which solutions (if any) 

 

are possible we need to apply all pos-
sible combinations of high and low 

 

inputs to the circuit. To do this 

 

systematically we can apply a four-

digit binary count, from 0000 (build 

 

nothing) to 1111 (build all). Any set 

 

of inputs which causes the l.e.d. to 

 

light indicates a combination of pro-
jects that satisfies all the requests of 

 

Jack and his family. If the l.e.d. never 

 

lights, there is no way of satisfying 

 

everybody. 

 

The keyboard coder (Figs. 5.4 and 

 

5.5) is useful for providing the binary 

 

inputs 0000 to 1001 (0 to 9 decimal); 

 

simply operate keys 0 to 9 in turn. To 

 

obtain inputs from 1010 to 1111, hold 

 

key 8 down and press keys 2 to 7 in 

 

turn. Try it and find out what Jack 

 

decided to build. 

 

PLAYING GAMES 

 

If you want to play Chess against a 

 

logical circuit you will have to spend 

 

more than £100 on a microprocessor-
based system. To learn a little about 

 

how logic circuits can be used for 

 

playing certain kinds of game, we 

 

must be content to analyse one of the 

 

more simple games. 

 

A circuit that plays noughts-and-

crosses was described in the first DID 

 

series (July 1977). Now we present 

 

another simple game—The Pig and 

 

the Farmers. This game can be played 

 

on a board with counters but -we 

 

shall need a special board with 

 

electrical connections to the TTL cir-
cuit. A simple version is shown in 

 

Fig. 9.3. 

 

When the Pig or a Farmer is to 

 

occupy a certain position on the 

 

board, the corresponding crocodile clip 

 

is attached to the appropriate con-
tact. Note that there are two contacts 

 

at each position—one for the Pig and 

 

one for a Farmer. This makes the 

 

logic simpler. Pig and a Farmer may 

 

not occupy a contact at the same 

 

position at any time. 

 

RULES OF THE GAME 

 

The three farmers begin at the 

 

positions marked 1 to 3, the Pig be-

gins at any one of the positions 

 

marked 5 to 8. The Pig moves first 

 

and may move in any direction along 

 

one of the lines to the next contact 

 

along that line. 

 

The Farmers move (one each turn) 

 

along the lines from contact to con-

tact, but may not move backward. No 

 

jumping is allowed. 

 

The Pig (which is played by the 

 

logic circuit) is aiming to move from 

 

his end of the board to the opposite 

 

end. If he reaches one of the contacts 

 

marked 1 to 3 he wins, scoring one 

 

point: if he reaches that at the ex-
treme end, (No. 1), he scores two 

 

points. 

 

The aim of the Farmers (played by 

 

you) is to corner the Pig at his end 

 

of the board, in which event you win 

 

a point. If the Pig is able to move 

 

backward and forward between the 

 

two some contacts three times, he 

 

wins. 

 

ANALYSING THE GAME 

 

The logic circuit is designed so that 

 

it recognises the positions of the 

 

PIG CLIP TO 

 

LEFT HAND 

 

CONTACTS 

 

Farmers and instructs the Pig what to 

 

do. There are 280 ways in which Pig 

 

and Farmers may be set out on the 

 

board, so obviously we shall not be 

 

able to arrange for three i.c.s to 

 

recognise all these positions. 

 

We can begin to simplify the logical 

 

requirements by eliminating from our 

 

discussion those positions in which 

 

(a) Pig is trapped and has no move 

 

available and (b) Pig has only one 

 

contact available to move to. We can 

 

also eliminate those positions in which 

 

Pig has choice but among these 

 

choices is free to move in a forward 

 

direction. In general Pig should al-

ways take a forward move if this is 

 

open, so we can make this a "standing 

 

instruction to Pig". Also in the rare 

 

cases where Pig has no forward or 

 

sideways move available he can take 

 

any backward move. Thus the stand. 

 

ing instructions to the person moving 

 

the Pig are: 

 

(1) If you have no move available— 

stay put—you have probably lost. 

 

(2) If you have only one move 

 

available—take it_ 

 

(3) If you have a forward move 

 

available—take it. 

 

(4) If you have no forward or side-

ways moves available—move back. 

 

(5) If none of the above instructions 

 

apply, refer to the logic circuit. 

 

This leaves to the logic circuit the 

 

task of deciding what to do when the 

 

Table 9.3. Required logic positions for 

 

Pig/Farmers game. 

 

Pig on Farmers on• Pig should move 

 

8 2 and 6 left (to 7) 

 

8 3 and 6 right (to 5) 

 

7 3 and 4 rl8ht (to 6) 

 

6 2 and 4 left (to 7) 

 

6 3 and 4 r1ght (to 5) 

 

5 2 and 4 left (to 6) 

 

3 1 right (to 2) 

 

2 1 left (to 3) 

 

• only two farmers matter; the position ofthethird 

 

farmer, if it Is Important, is taken care of by 

 

applying the standing Instructions. 
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Pig has a choice of sideways moves. 

 

There are only a few such positions, 

 

which is why it is possible to cover 

 

the logic required using only the three 

 

i.c.s that can be accommodated on the 

 

Test Bed. The positions in which logic 

 

is required are listed in Table 9.3. 

 

From this table Ave can see that the 

 

circuit needs six inputs to describe 

 

the position of the Pig, and five inputs 

 

to describe the position of the 

 

Farmers. It needs two outputs, one to 

 

indicate `move left", the other to 

 

indicate "move right'. 

 

Certain combinations of positions 

 

occur twice in the table, see Table 9.4. 

 

Table 9.4, 

 

Pig on Farmers o•1 

 

8 6 

 

3 and 4 

 

— 2 and 4 

 

We can make use of this fact to 

 

simplify the gate connections. These 

 

pairs of inputs can be ANDed and each 

 

used as a single input at later stages 

 

in the logic. 

 

AND-OR-NOT GATE 

 

There is a combination of gates in 

 

one i.c. that will solve the logical 

 

problems of playing Pig and Farmers, 

 

the 7454. The pin-out details are 

 

shown in Fig. 9.5. It has eight inputs 

 

and one output. The output is nor-
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In short, the inputs are ANDed in 

 

pairs, the AND outputs are all oRed, 

 

and the OR output is inverted (NOT), so 

 

giving this combination of gates its 

 

rather lengthy name; Fig. 9.4(a)shows 

 

tc1 

 

7408 

 

R10 

 

R8 

 

v 

 

+SY 

 

FARMER 

 

CONTACTS 

 

Cie

 

 

� ^� 

 

� ONP,.AYINGBCbI  

 

Q 

 

,�o 
 

 

[El 
0

 

 

Q ' 

 

i 

 

R7 R8 

 

t. ;xn 

 

RS PIC Rfl 

 

rW) ?wi rxa 

 

Icii 

 

7aoe  I 

 

G 

 

PINS U 

 

ic1 i^3 

 

•DO NOT Go RiGr, 

 

IC2 

 

7551. 

 

1 

 

L 

 07  

 

xr.ac.._e , 

 

Fig. 9.4a. The circuit diagram for the Pig and Farmers game. 

 

mally high, but goes low when the 

 

following inputs go high: 

 

A AND B OR C AND D oR E AND F oR 

 

G AND H OR any two or more pairs of 

 

inputs listed above. 
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Fig. 9.5. Pinning details for the 7408 and 

 

7454 logic i.c.s. 

 

how we use it in the game. 

 

The AND-OR-NOT gate needs high in-
puts to activate it, and most of these 

 

come directly from the contacts on 

 

the playing board. The contacts are 

 

normally held low by the grounded 

 

resistors, RI-R11, but any given input 

 

becomes high when contacted by a 

 

Pig or Farmer occupying that position 

 

on the board. To obtain the combina-
tions of positions listed in the previous 

 

section, we use three AND gates in a 

 

7408 Le. (pin out details in Fig. 9.5). 

 

The complete layout of the logic cir-
cuit on the Test Bed is given in Fig. 

 

9.4(b). 

 

When both members of any pair of 

 

inputs of the 7454 is made high, the 

 

output goes low and the Le.d. is 

 

extinguished. Thus the normal state 

 

is for both l.e.d.s to be lit, and this is 

 

to be interpreted as a red warning 

 

"do not go left or right, but keep 

 

straight on if possible". If one Le.d. 

 

goes out, this is interpreted as advice 

 

to move to that side, and a warning 

 

not to go to the opposite side. 

 

COMPUTER GAMES 

 

The Pig and Farmer circuit is de-
signed for that game and for no other. 

 

The circuit has fixed wiring so con-
nected as to maximise the Pig's 

 

chance of victory. The wiring is in 

 

effect part of the programming. 

 

Note also that immediately con-
tacts are made, the circuit indicates 

 

the recommended move (ignoring 

 

propagation delays in the gates). This 

 

scheme is different from that found 

 

in most computer games. The com-
puter and microprocessor are ex-
tremely complex general-purpose logic 

 

circuits, not dedicated to any particu-
lar game. 

 

The logic of the game exists not in 

 

the way gates are connected together, 

 

but in the program stored in memory. 

 

A memory programmed to play Pig 

 

and Farmers would instruct the micro-
processor to scan the contacts regu-
larly and very frequently to find out 

 

and record which positions were 

 

occupied. The program would then 

 

cause the inputs from occupied 

 

positions to be ANDed, and the result-
ing outputs ORed, then inverted. But 

 

the difference is that in our circuit we 

 

have an AND gate an OR gate and an 

 

INVERT gate for each logical operation. 

 

In the microprocessor or computer 

 

the ANDing and other logical opera-
tions are all done by one special part 

 

of the device, the arithmetic and logic 

 

unit (ALU) which is used over and 

 

over again for each operation. Results 

 

of one operation are stored tem-
porarily in memory, and recalled for 

 

the next operation. Thus analysis of 

 

the state of play involves a sequence 

 

of operations and at the end of per-
haps a hundred steps the final output 

 

is used to control the indicator l.e.d.s. 

 

Although microprocessors are very 

 

much in fashion these days, there are 

 

still many instances when their great 

 

flexibility and versatility are of no 

 

particular advantage, and the logical 

 

operations can be more cheaply and 

 

directly performed by a few simple 

 

logic i.c.s. To be continued 

 

ININTfI 

 

Talking recently to the managing 

 

director of one well-established pur-
veyor of electronic components, he 

 

reminded me of the Credit, Deposit 

 

Account Scheme which he started 

 

some twelve years ago. The scheme is 

 

so good, that I think it deserves to be 

 

more widely known. Let me just say 

 

a brief word about it. 

 

It had always been the directors 

 

dream, to provide facilities where it 

 

was possible for any customer to pick 

 

the phone up and say to their supplier 

 

"Please send ten of your XYZ capaci-
tors" and get them, perhaps the next 

 

day. The problem he had to solve was 

 

this: he could not open up accounts 

 

for all and sundry, without the time 

 

consuming and irritating process of 

 

taking up references, for obvious 

 

reasons. 

 

He finally solved it in a quite ingen-
ious way. He laid down that the cus-
omer made a deposit for half the 

 

amount of credit he required, that is to 

 

say, if he wanted £10 credit, he deposit-
ed £5, and this obviated the need for 

 

any references, he just signed a simple 

 

form and he, (the customer) was in 

 

business. To make the scheme more 

 

attractive he supplied all account 

 

customers with prepaid envelopes. 

 

He even went to the lengths of pro-
moting an advertising campaign, called 

 

"Shopper A" and "Shopper B". Shop-
per "A" trudging from shop to shop, 

 

and likely to die of exposure and 

 

shopper "B", by the fire, with his feet 

 

up, buttered toast in one hand and the 

 

telephone in the other, completing the 

 

same exercise in comfort. He tells me 

 

that he has over 1200 customers who 

 

use this method of purchase and he is 

 

surprised that the idea has not been 

 

adopted by other component retailers. 

 

With a scheme like that, who needs a 

 

counter service. 

 

When I was a humble service engin-
eer, my wages were such that I never 

 

expected to own anything more lux-

urious than a second hand push bike. 

 

Today, if the charges are anything to 

 

go by, I would expect a service engin-
eer to call on me in a charieur driven 

 

Rolls. This was forcibly brought to my 

 

attention the other day when one of 

 

our electronic calculators went wrong. 

 

As it will do almost any calculation 

 

and give you a print out, it is invaluable 

 

and I was anxious to get it back into 

 

service as soon as possible. I tele-
phoned to the makers, who asked 

 

"Have you a maintenance contract?" 

 

When I answered in the negative, they 

 

informed me that their terms are £21 

 

for the first half hour and £12 for each 

 

subsequent half hour. 

 

It seemed to me that the minimum 

 

bill would be £33. If these charges can-
not be justified, and I am sure they 

 

cannot, one wonders if it is done to 

 

encourage customers to buy a new 

 

machine. Perhaps the manufacturers 

 

argue if it lasts too long, then they will 

 

not, so let's kill it off by making repair 

 

charges impossibly high. 

 

I am reminded of course of one of the 

 

first electric light bulbs, made 75 years 

 

ago and still working in a Chicago 

 

Fire Station. The company, sad to re-
port went bankrupt. To me, the moral 

 

of the story, is not that they should 

 

have made a less durable lamp, but, 

 

that they needed better communica-
tion. Just imagine a company today 

 

advertising a product that would last a 

 

lifetime, customers would fight to buy 

 

it and the company's factories would 

 

be working 24 hours a day for years to 

 

meet the demand. 
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CENTRE 

 

PART4 

 

W ITH the construction of Lab-

centre completed we can now 

 

move on to testing the various facili-
ties which the system offers, and to 

 

the important task of setting up the 

 

function generator. 

 

Most of the testing is straight-
forward and can be carried out using 

 

the other Labcentre circuits and a 

 

simple multimeter. The function 

 

generator 3s rather different because 

 

there are five potentiometers which 

 

can be used to coax the maximum per-
formance from the circuit, and these 

 

must be adjusted with care to achieve 

 

the very best results. 

 

Ideally, the setting up of the func-

tion generator should be carried out 

 

with the aid of an oscilloscope, but 

 

many constructors will not have 

 

By R. W. Coles 

 

and B. Cullen 

 

access to an oscilloscope, and so a 

 

simplified setting up procedure has 

 

been produced which will provide 

 

adequate results for most purposes. 

 

A supply of jumper leads with 2mm 

 

plugs at each end should be made up 

 

to facilitate testing. These should be 

 

made up on several colours to avoid 

 

confusion, and will also be found use-

ful during the use of Labcentre for 

 

experiments at a later date. 

 

TESTING LABCENTRE 

 

If all wiring has been completed 

 

and thoroughly checked, a three-pin 

 

plug fitted with a 2 amp fuse can be 

 

fitted to the end of the mains cable 

 

and the power turned on. First, the 

 

13 amp distribution sockets can be 

 

checked by plugging in an appliance 

 

such as a table lamp and turning it 

 

on with the switches mounted adjacent 

 

to the sockets. 

 

Please note that this is not a safety 

 

check, merely a final operational 

 

check. It is vital that the wiring to 

 

these sockets should have been 

 

very carefully checked before final 

 

assembly. A proper safety check can 

 

be carried out at this stage with the 

 

aid of a "Tester-Plug", of which there 

 

are several examples now available 

 

from electrical shops. 

 

If the sockets are operational, the 

 

mains on/off switch can be set to on, 

 

at which point the neon-lamp within 

 

the rocker switch should illuminate 

 

to show that the mains supplies are 

 

now available to the Labcentre power 

 

supply circuits. 

 

Using a multimeter set to an appro-
priate d.c. voltage range, the +5 

 

volts +15 volt —15 volt supplies can 

 

now be checked at the front panel 

 

screw terminals, SKl to SK4. Remem-
ber to check not only that the correct 

 

voltages are available, but also that 

 

they are wired' up to the correct ter-

ininal, (+5V to yellow, +15V to red, 

 

—15V to black and OV to green). 

 

A further check of correct power 

 

supply operation can be carried out 

 

by shorting each supply in turn to 

 

the OV terminal using the multimeter 

 

set to a 5 amp or greater d.c. current 

 

range. This test ensures that the cur-
rent limiting circuitry within the 

 

regulator i.c.s is operating correctly. 

 

Do not maintain the meter connec-
tions for more than a few seconds, 

 

as this could cause the regulators to 

 

get quite hot. If you wish to omit this 

 

test due to pure cowardice, you have 

 

my fullest sympathy! If, however, you 

 

do carry it out, the actual currents 

 

measured will vary depending on the 

 

type of regulators you have used-

Typically the 5V supply will limit 

 

at about 1 amp, and the 15V supplies 

 

will limit at about 750mÁ. The precise 

 

current is unimportant, but it is wise 

 

to recheck the voltages to make sure 

 

they have returned to their operational 

 

levels when the short circuit test has 

 

been completed. 

 

PUSH BUTTON PULSER 

 

With complete confidence in the 

 

power supply circuitry now estab-

lished, it is time to move on to the 

 

logic circuitry. 

 

Set the CMOS/TTL Switch to TTL and 

 

connect a multimeter set to the 20 

 

volt range between the Q output of 

 

the push-button pulser and 0 volts. A 

 

reading of 0 volts should be obtained 

 

which changes to +5 volts when the 

 

button is depressed and back to 0 

 

volts when released. Transfer the 

 

positive meter lead to the Q output 

 

and check that it behaves in the oppo-
site way to the Q output. 

 

Now switch the CMOS/TTL switch to 

 

cMos and recheck the pulser outputs. 
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This time they should swing between 

 

0 volts and 15 volts as the button is 

 

operated. Switch back to TTL and con-

nect the Q output to each of the l.e.d. 

 

inputs in turn using a jumper lead. 

 

Operation of the button should cause 

 

each l.e.d. to blink on and off. Try 

 

this again with the switch in the 

 

cmos position, there should be no 

 

difference in l.e.d. operation. 

 

Also, to test the four switches, you 

 

can wire one input of each uncom-
mitted switch to the +5 volt supply 

 

and connect jumper leads from the 

 

other inputs to the l.e.d.s. Operation 

 

of each switch should control the 

 

appropriate l.e.d. 

 

FUNCTION GENERATOR 

 

The function generator hac to be 

 

set-up as well as tested, and this 

 

means that access to the five preset 

 

potentiometers and the circuit board 

 

will be required. The function of these 

 

presets is shown in Table 4.1. 

 

With the circuit board accessible 

 

all five preset potentiometers should 

 

be set to mid travel (note that VRl 

 

and VR3 are multi-turn components), 

 

before power is applied. 

 

If no oscilloscope is available, 

 

access to the front panel will also be 

 

necessary so that the Le.d.s and other 

 

facilities can be used to advantage to 

 

aid with the setting up process. 

 

LOW FREQUENCY 

 

Connect the f and f/8 outputs of 

 

the clock divider to convenient l.e.d.s 

 

using jumper leads, and set the func-
tion generator range switch to x10 

 

and the frequency control to the 

 

counter-clockwise position. With these 

 

control settings the function generator 

 

frequency is required to be about 

 

lOHz, and therefore the output of the 

 

f /8 divider stage will be about 1.25Hz. 

 

This is a low enough frequency to 

 

be directly observed on the l.e.d. and 

 

so the setting up procedure can begin 

 

with the adjustment of VR3 until an 

 

l.e.d. on period of about half a second 

 

is observed. With the low frequency 

 

roughly set, VR4 can be adjusted to 

 

obtain equal on and off times on the 

 

Le.d. connected to the f divider out-

put. This will be quite difficult to 

 

judge unfortunately, although it is 

 

worth spending some time to try to get 

 

it right because VR4 controls the half 

 

cycle duration ratio or "symmetry" 

 

of the sine and triangular waveforms 

 

as well as that of the square output. 

 

If you do find this is too difficult to 

 

judge at the normal 10Hz low 

 

frequency limit, try readjusting VR3 

 

to get the very lowest frequency at 

 

which the 8038 still oscillates before 

 

adjusting VR4 for equal on and off 

 

times. But remember you must watch 

 

the f output, not the f /8, which will 

 

always have a symmetrical output due 

 

to the action of the binary counter 

 

stages. 

 

When you are satisfied with the on-
to-off ratios of the f waveform, re-

adjust VR3 while watching the f/8 

 

l.e.d. to set the lowest frequency to 

 

about 1OHz; l.e.d. on periods of from 

 

a half to 1 second will be quite satis-
factory in view of the lack of precise 

 

dial calibration. The Labcentre func-
tion generator is not, after all, meant 

 

to provide an absolute calibration 

 

standard, but can claim to be a flex-
ible tool for experimentation and 

 

design. 

 

With the low frequency setting 

 

of the function generator completed 

 

the other divider outputs of f/2 and 

 

f/4 can be checked out by connecting 

 

them in turn (or at the same time) 

 

to the l.e.d.s on the front panel. 

 

When this has been carried out, the 

 

jumper leads can be removed from 

 

the dividers, the function generator 

 

"triangle/sine" S2 switch should be 

 

set to "sine" and the output volt-
age control should be set about one 

 

quarter clockwise, in readiness for the 

 

setting of the high frequency preset 

 

CAUTION! 

 

Removal. of the front panel ex-
poses dangerous mains voltages. 

 

It is essential that power is turned 

 

off at the wall switch before 

 

removal, and that every precaution 

 

is taken to avoid contact with the 

 

mains wiring while adjustments 

 

are being made with the power 

 

applied. Failure to observe these 

 

precautions could result in elec-
trocution. 

 

HIGH FREQUENCY 

 

Without the aid of an oscilloscope 

 

or frequency counter, the high fre-

quency setting will have to be done 

 

by ear, and for this the audio ampli-
fier is needed. 

 

Set the function generator fre-
quency dial (VR2) fully clockwise and 

 

connect a jumper from the red out-

put socket (SK5) to the blue audio 

 

amplifier input socket SK13. (No 

 

earth connection is required.) 

 

Turn the loudspeaker switch to the 

 

"on" position whereupon an audio tone 

 

should be heard from the speaker. 

 

Reduce the volume to a comfortable 

 

level using either the amplifier vol-
ume control or the function generator 

 

output level control and then adjust 

 

they VRI preset to achieve a tone fre-
quency of about 1kHz. 

 

Most people can judge a lkHz tone 

 

frequency fairly accurately, it being 

 

the brrr ... and below the seee - _ . 

 

in about the wheee ... area! Those 

 

with musical inclinations will no doubt 

 

be able to use their skills (and their 

 

instruments) to good effect to facilitate 

 

the more accurate setting of this pre-
set control. 

 

Table 4.1. Preset Functions 

 

Potentiometer Function 

 

VR1 

 

VR3 

 

VR4 

 

VR5 

 

VR6 

 

Set high frequency 

 

Set low frequency 

 

Set mark/space symmetry 

 

Set sine shape (+ve) 

 

Set sine shape (—ve) 

 

The setting-up process described 

 

above also takes care of the x1000 

 

range, although of course the absolute 

 

frequencies achieved will depend upon 

 

the value of the capacitor C15. 

 

The last two presets to be adjusted 

 

are VR5 and VR6 which control the 

 

action of the sine control and the 

 

action of the sine converter in the 

 

8038. 

 

The sine converter, you may 

 

remember, "whittles away" sharp 

 

corners of the trangular waveform 

 

which is produced across the capaci-
tors C14 and C15 to produce a very 

 

good approximation to a sine wave-
form. The positive and negative half 

 

cycles of the sine waveform are 

 

tailored by individual transistor 

 

"trees", and the presets VR5 and VR6 

 

are provided so that each half cycle 

 

can be separately adjusted. 

 

Adjusting these presets for the best 

 

sine shape is difficult without an 

 

oscilloscope, but fortunately the range 

 

of adjustment is not large, and if you 

 

are unable to detect any difference 

 

by ear, the skeleton pots can be set 

 

to mid travel and left there. 

 

With the function generator now 

 

set up, the Labeentre console is now 

 

ready for use and so the mains power 

 

can be turned off at the wall switch 

 

and the system reassembled. 

 

FINISHING THE JOB 

 

If you plan to invest in a briefcase 

 

for your Labcentre system, then you 

 

will no doubt wish to achieve a really 

 

professional looking finish. Careful 

 

attention to detail at this stage will 

 

allow you to produce a portable 

 

laboratory which is not only extremely 

 

The completed component board fitted 

 

to console base removed for setting up. 
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COVER WITH GREEN 

 

BAIZE MATERIAL 

 

PLASTIC BOXES 

 

DRILLED PERSPEX 

 

BLOCK FOR 

 

WATCHMAKERS r  

 

60
. 

SCREWDRIVERS 

 

practical, but also attractive enough 

 

to be the envy of all your friends! 

 

After fitting the console, it is neces-
sary to take stock of what other 

 

items need to be carried in the Lab-
centre case. The most useful accessory 

 

is an analogue multimeter, and no 

 

doubt many constructors will already 

 

possess one of these. Those who 

 

haven't will find the small investment 

 

well worth it. 

 

Other items which you may wish to 

 

use include: a logic probe, a signal 

 

injector or tracer, a digital multi-
meter or counter and perhaps even a 

 

calculator for those tricky design 

 

calculations! 

 

When you have decided just what 

 

other test instruments are to go .into 

 

the Labcentre case you should obtain 

 

a quantity of polyurethane foam and 

 

fit it around the central console using 

 

a hobby knife or razor blade to trim 

 

it to shape. 

 

Cut-outs for the various accessories 

 

can also be made by careful applica-
tion of the blade, and delicate items 

 

can also be given a foam "lid" to 

 

ensure their protection during the 

 

possible rough and tumble of the Lab-
centre existence. 

 

In the prototype, the only extra 

 

equipment added was a multimeter, 

 

but a quantity of small plastic boxes 

 

were obtained and used to house com-
ponents such as resistors, capacitors 

 

and semiconductors. 

 

TOOLBOARD 

 

The final touch, and a very import-
ant one, is the tool board which fits 

 

in the lid of the case. The owners of 

 

PULL ELASTIC THROUGH 

 

., WITH A LITTLE TENSION 

 

,y
 AND TIE IN A KNOT 

 

s 

 

S VELCRO STRIP 

 

\ 

 

WIRE LOOPS 

 

TWISTED 

 

40, 

 

Y 

 

A 

 

20mm WIDE HARDBOARD 

 

EDGING STRIP 

 

the prototype wanted to he able to 

 

remove the tool board and so it was 

 

mounted using Velcro strips. This 

 

allows the briefcase to be used for 

 

other purposes when necessary, and 

 

it can be useful to be able to move 

 

the tool board to the workbench when 

 

a constructional session is in full 

 

swing. 

 

The construction of the toolboard is 

 

detailed in Mg. 4.1. The exact size 

 

may need to be changed to fit your 

 

own particular case design, and of 

 

course, everyone will have their own 

 

ideas about what tools are needed 

 

and so the drilling details for the 

 

anchor points may need modification. 

 

BIAS BINDING 

 

Fig. 4.1. Construction details for the tool 

 

board. The elastic retaining strips are partion-
ed and anchored by means of twisted 

 

insulated wire. Use of Velcro enables easy 

 

removal of the board. The component boxes 

 

are glued to the baize. 

 

The hardboard can be cut to size 

 

with a saw, or better still, one of the 

 

nibbling tools available for the pur-
pose. The covering material used on 

 

the prototype was green baize, which 

 

gave a very businesslike finish. 

 

Various other materials could be 

 

used, and another possibility would be 

 

to paint the hardboard, say, green, 

 

and then paint on the tool outlines in 

 

white so that you can see at a glance 

 

if any tool is missing. 

 

The tools can be supported with 

 

elastic as shown, and the bias binding 

 

is added to make the removal of the 

 

board a simple process. 

 

The prototype tool board removed from the lid of the briefcase for use on the 

 

construction bench. 
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SOME SUGGESTED TOOLS 

 

Tools for use with Labcentre can 

 

be chosen from the following list to 

 

suit personal preferences: 

 

Solder sucker 

 

Soldering iron (miniature) 

 

Screwdrivers (various) 

 

Pliers (pointed nose) 

 

Wire cutters 

 

Wire Strippers 

 

Spanners (BA or metric) 

 

Modelling Knife 

 

Trimming Tools 

 

Spot face cutter (for stripboard) 

 

Terminal pin insertion tool 

 

Wiring Pen 

 

Wire Wrap Tool 

 

Heat Shunt 

 

Wire Bending Gauge 

 

I.C. Insertion Tool 

 

I.C. Extractor Tool 

 

Small files 

 

Contact burnisher 

 

Tweezers 

 

USING THE LABCENTRE 

 

There is no set procedure for using 

 

Labcentre, everyone will have their 

 

own ideas on how to use it, and what 

 

to use it for. It can be used in many 

 

different fields, such as design, experi-
mentation, tutoring and trouble shoot-
ing, and for all kinds of circuits in-
cluding the digital and analogue 

 

variety. Most of the detailed uses for 

 

Laboentre haven't even been invented 

 

yet! 

 

Despite this wide scope, a few 

 

operational guidelines may help. 

 

PRECAUTIONS 

 

1. To ensure circuit safety, always 

 

turn off the mains switch while making 

 

interconnections. 

 

2. Be sure to check the position of 

 

the CMOS/TTL switch before using the 

 

pulser or divider outputs. Remember, 

 

the cmos position will damage TTL and 

 

cores circuits powered from 5V rails. 

 

3. Be careful not to short the pulses, 

 

divider, or function generator outputs 

 

to any of the supply rails as this can 

 

result in ruined i.c.s. 

 

4_ Do try and avoid power supply 

 

short circuits. The regulators are 

 

short circuit protected to 0 volts but 

 

extended shorts could cause overheat-
ing. Short circuits between power 

 

rails could destroy the regulators. 

 

5. Never try to wire up any circuits 

 

on the breadboard which use mains 

 

or other high voltages. 

 

Fig. 4.2. Using a Zener 

 

diode and series current 

 

limit resistor to provide in-
termediate voltage levels: 

 

(a) positive (b) negative 

 

with respect to OV. 

 

SK1 

 

+1sV 

 

ZENER 

 

DIODE 

 

V
Z
 VOLTS 

 

ov 

 

SK4 

 

OPERATING TIPS 

 

1. Use insulated, solid, tinned copper 

 

wire of about 24 s.w.g. for breadboard 

 

wiring. Using wires with different 

 

insulation colours for different types 

 

of signal can make life a lot easier. 

 

2. Keep breadboard wiring neat and 

 

don't let a birdsnest situation develop. 

 

Tidy wiring reduces stray capacitance 

 

and helps to avoid short circuits. 

 

3. Most breadboard sockets come 

 

complete with power bus lines at top 

 

and bottom. Using these bus lines for 

 

power distribution is very desirable. 

 

Power coupling can be achieved be-
tween each supply rail and 0 volts by 

 

using an appropriate combination of 

 

electrolytic and ceramic capacitors. 

 

This is particularly necessary for high 

 

speed logic circuitry. 

 

4. When connecting the function 

 

generator output to the breadboard it 

 

is advisable to carry the earth connect 

 

tion through on a separate wire, even 

 

though the function generator earth is 

 

connected to 0 volts internally. The 

 

two wires from. the function generator 

 

can be formed into a "twisted pair" 

 

to reduce radiation. 

 

(a) —1 5V:
K2 

 

tV
Z
 

 

ZENER 

 

DIODE 

 

V
Z
 VOLTS 

 

oV 

 

SK4 

 

5. Voltage rails between 5 and 15 

 

volts can be generated with a Zener 

 

diode and a resistor as shown in Fig. 

 

4.2. The resistor should be chosen so 

 

that the voltage drop across it is equal 

 

to (15—V,)V at the maximum load 

 

current of your circuit, where Vz is the 

 

Zener voltage. To get a useful output 

 

current range, 1 watt Zener diodes 

 

are best for general use. Z1 

 

(b) 

 

—VZ 
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HE MAIN design requirement for 

 

this metal locator was for the 

 

most simple and inexpensive unit 

 

that would give a good level of 

 

performance. 

 

A beat frequency oscillator 

 

(b.f.o.) type circuit is used, and 

 

this is based on a single inexpen-
sive cmos i.c. and very few 

 

passive components. The perform-
ance of the unit is very much in 

 

line with that of other simple 

 

locators with small coins; lzp, 1p, 

 

or similar are detectable at depths 

 

of up to approximately 25mm, and 

 

larger coins such as 2p; 10p and 

 

50p pieces detectable at depths of 

 

up to about 50 or 80mm. Large 

 

pieces of metal can be detected at 

 

depths in excess of 300mm. 

 

The unit is self-contained apart 

 

from the crystal earpiece which is 

 

used to provide the output tone. 

 

The presence of metal is indica-
ted by a small change in the pitch 

 

of this tone. 

 

B.F.O. PRINCIPLE 

 

This type of locator uses an 

 

inductive/capacitive (LC) type 

 

oscillator as the basis of the unit. 

 

The frequency at which the oscil-
lator operates is dependent upon 

 

both the value of the inductor and 

 

the capacitor used in the tuned 

 

circuit, and a change in either will 

 

result in a change in operating 

 

frequency. The inductor is a large 

 

air-core type and it is usually 

 

termed the search coil. 

 

FREQUENCY SHIFT 

 

If a piece of metal is brought 

 

close to the search coil it will 

 

cause a change in its inductance, 

 

and hence also a change in the 

 

operating frequency of the oscil-
lator. The problem with this sys-
tem is that the frequency shift 

 

produced will usually be only 

 

about 0.1 per cent or less, and is 

 

too small for the human hearing 

 

mechanism to readily perceive. 

 

This is overcome by using the 

 

b.f.o. principle which is outlined 

 

in Fig. 1. Here the output from 

 

the oscillator is fed to one input 

 

of a circuit known as a product 

 

detector_ The other input of the 

 

product detector is fed from a 

 

second oscillator which is termed 

 

a beat frequency oscillator. The 

 

output from the product detector 

 

will contain a number of frequen-
cies, most of which are filtered out 

 

by an r.f. filter leaving just the 

 

difference frequency which is fed 

 

to the earpiece. 

 

In practice the search oscillator 

 

operates at quite a high fre-
quency, and this design employs 

 

a nominal frequency of 125kHz. 

 

The b.f.o. is adjusted to a fre-
quency just above or below the 

 

search oscillator frequency so that 

 

the difference frequency at the 

 

output of the product detector is a 

 

low audio one, which will be re-
produced by the earpiece. 

 

If a piece of metal is brought 

 

close to the search coil, causing a 

 

change in frequency by about 0.1 

 

per cent, with a nominal operating 

 

frequency of 125kHz this repre-
sents a frequency shift of 12511z 

 

(0-1 per cent or one thousandth of 

 

125,000Hz = 125Hz). The differ-
ence in the frequency of the two 

 

oscillators will obviously change 

 

by this amount, causing the out-
put tone from the earpiece to 

 

change by about 12511z. Since the 

 

tone from the earpiece could have 

 

previously been less than 125Hz if 

 

desired, this shift in output fre-
quency can produce a significant 

 

change in the output tone that will 

 

be readily apparent to the user. 

 

CIRCUIT DESCRIPTION 

 

The complete circuit diagram 

 

of the detector is given in Fig. 2. 

 

The only active component in the 

 

unit is a casos quad 2-input NOR 

 

gate. Although this is a logic i.c. 

 

it readily lends itself to use in 

 

this type of circuit_ 

 

Gates Gla and Glb of the i.e. 

 

are used as the b.f_o., and these 

 

are connected in a conventional 

 

cmos astable or free running 

 

multivibrator circuit. This can be 

 

tuned several kilohertz either side 

 

of the search oscillator frequency 

 

by means of VR1. 

 

_E'IttËR 

 

EARPHONE 

 

Fig. 1. Principle of the beat frequency 

 

oscillator circuit. Here two oscillators run 

 

at very nearly the same frequency thus 

 

producing an audible beat note in the ear-
piece_ Any slight shift in the LC oscillator 

 

frequency will cause a change in the beat 

 

note heard. This change in frequency is 

 

caused by bringing a piece of metal in the 

 

vicinity of the search coil. This alters the 

 

inductance of the coil, thus changing the 

 

frequency of the tuned circuit. 
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Conventionally an LC oscillator 

 

is used as the b.f.o., but this is 

 

comparatively expensive due to 

 

the need for an inductor and a 

 

variable capacitor. This CR alter-
native seems to work perfectly 

 

well and give good stability pro-
vided it is operated from a stabil-
ised supply. The unit is therefore 

 

powered from a simple Zener 

 

shunt stabiliser circuit formed by 

 

R5 and D1. 

 

Gate Gld is used as the basis for 

 

the search oscillator and this uses 

 

a rather unusual configuration. 

 

The two inputs of the gate are 

 

connected together so that it func-
tions as an inverter. Search coil 

 

Ll then biases the inverter to act 

 

as an amplifier. The series capaci-
tance of C4 and C5 acts as the 

 

VR1 5kp 

 

390pF 

 

ICI= C0400i 

 

 I 

 

unusual configuration. The output 

 

from the b.f.o. is coupled to one 

 

input of Glc via R2, and the out-

put from the search oscillator is 

 

coupled to the other input by way 

 

of R3. The output from a NOR gate 

 

will be high, virtually equal to the 

 

positive supply voltage if both 

 

inputs are low, almost at the nega-
tive supply voltage. Any other 

 

combination of input states will 

 

produce a low output state_ 

 

Therefore, an input from the 

 

search oscillator as in Fig. 3a and 

 

a slightly higher input frequency 

 

from the b.f.o. as in Fig. 3b would 

 

produce the output waveform of 

 

Fig 3c_ If this output is then passed 

 

through a suitable r.f. filter so that 

 

the rapid changes in the signal are 

 

smoothed out and the pulses are 

 

R3 390n 
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Fig. 2. Complete circuit diagram of the Metal Locator. 

 

capacitive part of the tuned cir-
cuit and the junction of these two 

 

acts as an earthed tapping. 

 

This produces a phase inversion 

 

through the tuned circuit at its 

 

resonant frequency, which with 

 

the inversion through the ampli-
fier results in positive feedback 

 

and oscillation at the resonant fre-

quency of the tuned circuit. This 

 

has a nominal frequency of 125kHz, 

 

and the prototype had a measured 

 

operating frequency of 123.86kHz. 

 

There will be minor variations 

 

between various units built to this 

 

design, but provided the correct 

 

components -are used and the 

 

search coil is constructed exactly 

 

as described, the unit will operate 

 

well within the permitted fre-

quency band used for metal loca-
tors. 

 

Gate GIc is used as the product 

 

detector, and again this is a rather 

 

integrated to produce a sort of 

 

averaging of the output level, a 

 

waveform something like that of 

 

Fig. 3c will be obtained. This final 

 

signal is the required difference 

 

signal, as is demonstrated by the 

 

fact that the total number of 

 

pulses in a and b equals the num-
ber of pulses in b. 

 

R.F. FILTER 

 

Resistor R4 and C3 are the r.f. 

 

filter network. The inputs to GIc 

 

are couped via high value resistors 

 

rather than directly as it is advis-
able to use a very loose coupling 

 

here. With a tighter coupling 

 

there is a tendency for the two 

 

oscillators to lock onto the same 

 

frequency even when they should 

 

be a few hundred cycles apart_ 

 

This would make the unit difficult 

 

to use and insensitive. The use of 

 

L 

 

_L 

 

J
-
1LVLVJ

-
L 

 

_U 

 

a 

 

b 

 

.�_c 

 

d 

 

Fig. 3a. Output waveform from the search 

 

oscillator. (b) A slightly higher frequency 

 

is produced by the b.f.o. (c) When mixed 

 

-the waveform appears as this. (d) After 

 

passing through an r.f. filter, the pulses 

 

are averaged out producing the low note 

 

beat, 

 

loose couplings and supply de-

coupling capacitors Cl and C6 vir-
tually eliminates this effect, and 

 

the oscillators have to be within 

 

a very few cycles of each other's 

 

frequency before locking will 

 

occur. 

 

Switch Sl is an ordinary ox/orF 

 

switch and is ganged with VRI. 

 

The unit has a current consump-
tion of about 5.5mA which gives 

 

many hours of operation from a 

 

PP3 battery. 

 

APPROXIMATE 

 

COST £ 6 
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COMPONENT BOARD 

 

All the small components are 

 

assembled on a piece of 0.1 inch 

 

matrix stripboard using the com-
ponent layout given. in Fig. 4. The 

 

board has 16 strips by 24 holes and 

 

is cut down from a larger piece 

 

using a hacksaw. 

 

The two 3.2mm diameter mount-
ing holes and the breaks in the 

 

copper strips are then made, after 

 

which all the components and link 

 

wires are soldered into place. 

 

The i.c. is a cmos device and will 

 

be supplied in some form of pro-
tective packaging to prevent 

 

damage due to high static volt-
ages. This should be the last com-

ponent to be soldered into circuit 

 

and it should not be removed 

 

from the packaging until then. It 

 

is advisable to use a soldering iron 

 

having an earthed bit when con-

necting this device_ A socket could 

 

be used for the i.c., but due to the 

 

low cost of the device this is prob-
ably not justified. 

 

COMPONENTS 

 

Resistors 

 

R1 6.8kQ 

 

R2 1-2Mí2 

 

R3 680kn 

 

R4 15kQ 

 

All are 71,W  carbon 5% 

 

0�`1 --v' ".1/ 

 

The case is a small plastic box 

 

which measures about 111 x 60 x 

 

27mm, and VRl and the output 

 

socket are mounted at one end of 

 

the lid. This leaves sufficient room 

 

for the completed component 

 

panel to be mounted on the lid 

 

using two short 613A screws. 

 

Capacitors 

 

C1 100nF polyester 

 

C2 390pF ceramic plate _ 5% or better 

 

C3 1 n  ceramic plate 

 

C4 10nF polystyrene -. 5% or better 

 

C5 5.6nF polystyrene 1  5% or better 

 

C6 100,uF 10V elect. 

 

Potentiometer 

 

VR1/S1 5kn Lin. carbon with double-pole switch 

 

Semiconductors 

 

IC1 CD4001 Quad 2-input NOR gate 

 

D1 BZY88C6V8 6.8V 400mW Zener diode 

 

See 

 

page 333 

 

Miscellaneous 

 

131 9V PP3 battery 

 

L1 35 turns 10/0. 1mm wire (see text) 

 

SK1 3.5mm jack socket 

 

Stripboard, 0.1 inch matrix 16 strips by 24 holes; small plastic box, 111 x 

 

60 x 27mm or similar; battery connector to suit 131; small round control 

 

knob; crystal earpiece with 3-5mm plug; connecting wire. 

 

Materials for framework; (see text), 800 x 25mm dowel (broomstick or 

 

similar, 250 x 15mm dowel, hardboard or thin plywood 200 x 180mm (2 off) 

 

insulating tape, bicycle handgrip, aluminium foil if required. 

 

It is advisable to earth the body 

 

of VRl to the negative supply rail 

 

of the unit, as otherwise a slight 

 

hand capacity effect will make 

 

precise tuning of the unit a little 

 

difficult. This earthing can be 

 

accomplished by looping the bare 

 

end of a short insulated wire 

 

around the mounting bush of VRl 

 

when it is being mounted. This 

 

lead will then be trapped against 

 

the body of VRl, and the free end 

 

of the lead can be earthed to the 

 

appropriate tag of SKI. 

 

SEARCH COIL 

 

To make the search coil a tem-
porary coil former having a peri-
meter or circumference of 508mm 

 

is required. The author used a 152 

 

x 102mm chassis that was at hand, 

 

but a suitable former can easily 

 

be constructed from wooden bat-
tens if no ready made alternative 

 

is available. 

 

The winding consists of 35 turns 

 

of 10/0 - lmm p_v.c. insulated wire 

 

wound fairly tightly around the 

 

former (but not so tightly that it 

 

will be difficult to remove the coil) 

 

with leadout wires one metre long. 

 

Four bands of insulation tape are 

 

used to hold the winding together 

 

so that it can be removed from 

 

the former. 

 

These initial steps of the search 

 

coil construction are illustrated in 

 

Fig. 5. 
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Fig. 6. Constructional details for the framework 

 

" as used on the prototype. Dimensions are not 

 

critical and if required can be varied to suit in-

dividual requirements. 
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DIRECTION OF COPPER STRIPS 

 

Fig. 4. Stripboard layout also showing connections to VRI and the output socket 

 

The board is mounted on the lid of tine case using short SBA screws. 

 

SCREEN 

 

SOU ,RE OR ROJNO POLE 

 

APPROX 25r800mm 

 

SCREE#;dLUi,',1N!aM CV1L1 

 

�S uL ATICN 'APE 

 

'NRRPPE�- ROLE;.^, COIL 

 

HAR_:3CARD CR 

 

r-ir: P:r;'roco 

 

I[1S'J

/

! A`ICR 'APE 

 

TEMPORARY FORMER 

 

HAVING 208mm OUTER 

 

PERIMETER 

 

I"SLt�. ,̂̂•1 Tf.PE '_ HU-� 

 

W'I:D:NC-'OGETHER .6t :C 

 

`.HE LEADC•UT'.41FES 

 

Ir7- PLACE 

 

:5'.JRHS CF 7D�O Imm 

 

PvC. COVERED 'HIRE 

 

f r 

 

<_ X'.rT N'REES 

 

1

: m:-,RE ACING 

 

Fig. 5. Construction details for the coil. About 15 

 

metres of wire is required. if a shield is required it 

 

should be fitted at this stage. 
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Layout of components on the completed circuit board for the 

 

Low Cost Metal Locator. 

 

SHIELD 

 

The search coil is formed into 

 

an oval shape about 180 x 150mm, 

 

and it is then a good idea to fit it 

 

with a shield. This is not essential. 

 

but without a shield there will be 

 

a small change in the output fre-
quency when the search coil is 

 

placed close to the ground, even 

 

in the absence of any metal there. 

 

This would make the unit more 

 

difficult to use with a consequent 

 

indirect loss of performance. 

 

A shield can simply consist of 

 

strips of aluminium cooking fail 

 

used to completely cover the coil, 

 

except over the band of insulation 

 

tape at the point where the two 

 

leadout wires emerge from the 

 

coil. 

 

A lead about one metre long 

 

must be attached to the shield so 

 

that it can be earthed to the nega-
tive supply. This can be achieved 

 

by baring about 40mm at one end 

 

of a p.v.c. multistrand lead one 

 

metre or so long. The bare wires 

 

are twisted together, heavily 

 

tinned with solder, and then 

 

tightly wound around the shield 

 

close to where the two leadout 

 

wires emerge from the coil. 

 

To complete the search coil it 

 

is tightly bound with a layer of 

 

insulation tape to hold the whole 

 

assembly together. 

 

FRAMEWORK 

 

Details of the wooden frame-
work used on the prototype loca-
tor are provided in Fig. 6. This 

 

can of course be altered slightly 

 

to suit the particular materials to 

 

hand or locally available, but 

 

make sure that the search coil is 

 

held very firmly in place and that 

 

its leadout wires are not allowed 

 

to simply flap around. 

 

Strong, rigid construction is 

 

essential, or as the detector is 

 

moved around there will be small 

 

changes in the output frequency 

 

without any metal in the vicinity 

 

of the search coil. 

 

The main part of the case is 

 

screwed to the handle part of the 

 

framework using a couple of small 

 

woodscrews. A hole is drilled in 

 

the side of the case near to the 

 

upright pole to provide an access 

 

point for the leadout wires from 

 

the search coil and shield (if 

 

fitted). The final wiring of the unit 

 

can then be completed. The lead 

 

from the shield connects to the 

 

earthed tag of SKI. 

 

It is a good idea to fit a handle-
bar grip (as sold by cycle shops) 

 

over the end of the handle. The 

 

handle will almost certainly be too 

 

small in diameter for the grip to 

 

be a good tight fit over the end, 

 

but this can be rectified by using 

 

some bands of insulation tape 

 

around the end of the handle. 

 

IN USE 

 

With a crystal earpiece plugged 

 

into SKI and the unit switched on, 

 

— OPERATING LICENCE— 

Under the terms of the Wireless 

 

Telegraphy Act 1949, a licence 

 

is required to operate this Metal 

 

Locator in the UK. The unit has 

 

been designed to operate on a 

 

frequency of 125kHz, as such 

 

the design should not be altered. 

 

Applications for a licence should 

 

be made to the Home Office, 

 

Waterloo Bridge House, Water-
loo Road, London SE1. 

 



MIMI to MODULC:ll George 
 

...0 in combination 

 

So far in this series, a number o{audio mod-

ules have appeared. We thought it might be a 

 

good idea to demonstrate how these can 

 

be connected together and used in combina-

tion. 

 

The Audio Effects Oscillator (Novem-
ber 1978, p. 818) is a good starting point 

 

because itforms a handy source of signals. 

 

It can be used in conjunction with the 

 

Audio Modulators (February 1979, P. 86) 

 

to manipulate the signal from some other 

 

audio source such as a radio tuner or the 

 

output of the Microphone Amplifier 

 

(December 1978, p. 862). 

 

Several signals can be mixed and faded 

 

in or out with the help of the Passive 

 

Mixer (October 1978, p. 746). And, of 

 

course, for more ambitious setups you 

 

can build more modules and add them 

 

t o your system. 

 

If you don't want to be stuck with battery 

 

power, the Versatile Power Supply 

 

(March 1979, p. 157) enables them all to be 

 

worked off the mains. 

 

This really exhausts the ostensibly 

 

audio modules, but if you happen to have 

 

built the Meter Amplifier (this issue) 

 

it can be pressed into service as a low-

power monitor amplifier for driving a 

 

high-impedance speaker (though its 

 

quality of reproduction is poor) and even 

 

the Continuity Tester (January 1979, p 

 

24) could be operated as a second variable 

 

frequency audio source) 

 

One important general point is that none 

 

of the audio modules produces any 

 

appreciable output power. They are 

 

designed for use in conjunction with a 

 

normal audio chain consisting of a power 

 

amplifier with its own power supply unit 

 

and preferably its own tone controls 

 

because these are always a useful adjunct 

 

to a sound effects "kitchen" where weird 

 

noises have to be cooked up. 

 

DRAMATIC EFFECTS 

 

The Audio Effects Oscillator in its 

 

original form has a frequency control, 

 

an output level control and an input 

 

terminal for applying a modulating voltage 

 

if required. The modulation facility is 

 

optional and the oscillator can be used as 

 

a straightforward tone source. 

 

It is very useful to build two oscillators, 

 

one for frequencies in the speech and 

 

music range and the other for very low 

 

frequencies. In my original article I 

 

suggested a range of 1-30Hz for the v.Lf. 

 

version. This, with suitable application of 

 

tone controls, can produce passable 

 

imitations of clocksticking, hearts beating 

 

and similar repetitive noises. 

 

The other, higher-frequency oscillator 

 

can be used nn its own to make whistles 

 

and lower tones. Switched on and off it 

 

can give "time pips" or "morse code". 

 

When modulated by the v.l.f. oscillator 

 

it can produce quite a good imitation of a 

 

two-note police siren. The quality of the 

 

modulated output varies with the amount 

 

of modulation voltage. A few tenths of a 

 

volt produces continuously varying pitch. 

 

A volt or so produced on-off modulation', 

 

interrupted bursts of tone. 

 

easily get into a muddle, with leads going 

 

in all directions, so for any sort of perma-
nent or semi-permanent installation it 

 

may be preferable to settle for a fixed 

 

arrangement whose facilities though 

 

limited are quickly got used to. Building 

 

an extra Passive Mixer will enable a fair 

 

degree of flexibility to be preserved. 

 

A possible arrangement is shown in 

 

Fig. 1 (but it must be stressed that the 

 

user is at liberty to make any interconnec-

tions he likes and that this one is merely 

 

for the purposes of illustration). Here the 

 

v.Lf. oscillator output is tied permanently 

 

to the audio oscillator's modulation input. 

 

The audio oscillator can still be used 

 

unmodulated, however, by turning down 

 

the v.l.f. output. 

 

L 

 

AUDIO EFFECTS 

 

OSCILLATOR 

 

V. LF. 

 

(1-301-1z) 

 

MOO  

 

AUDIO EFFECTS 

 

OSCILLATOR 

 

(300Hz UPWARD5) 

 

MICROPHON 

 

AMPLIFiER 

 

Music  

 

NPUT 

 

AUDIO 

 

MODULATOR 

 

I 

 

AUDIO 

 

MODULATOR 

 

2 

 

PASSIVF 

 

MIXER 

 

OUTPUT 

 

10 

 

AMPLIFIER 

 

OR 

 

RECORDER 

 

Fig. I. One possible combination 

 

of the audio Mini Modules des-

cribed so far in this series 

 

Using a pair of effects oscillators (one 

 

v.l.f., the other audio) you can equip your-
self to make tape recordings of stories 

 

or plays with at least some of the sounds 

 

needed for dramatic effects. You can, with 

 

the aid of a gram deck and the mixer, 

 

bring in background music as well. In no 

 

time at all you can be your own radio 

 

programme producer! 

 

INTERCONNECTIONS 

 

The most versatile means of intercon-

necting the various modules is old-

fashioned flexible leads with crocodile 

 

clips at each end. With these you can 

 

connect anything to anything and see 

 

what happens. The snag is that you can 

 

The output of the microphone amplifier 

 

istaken to one ofthe modulators. Modulat-

ing speech with a very low frequency can 

 

produce "Dalek" type sounds. Modulating 

 

with a high frequency produces odd 

 

sounding distortions. Modulating with 

 

both at once ... well, why don't you try it 

 

and see! 

 

Connecting the audio oscillator via a 

 

slide switch is useful for producing morse-

code-like sounds. Choose a switch which 

 

can be operated quickly and silently. 

 

Modulating music (from a radio, tape 

 

deck or gramophone playback unit) at v.l.f. 

 

produces atremolo effect. 

 

No doubt readers will develop their own 

 

tricks for making use of these audio modules. 

 

If you hit on something useful, please tell 

 

us about it! 

 

t
MMI�1111111 

 

19E
a

 G01kihK56616, 

 

ALEXANDRA PALACE, LONDON N22. 28-30 JUNE 1979 

 

YOU WILL FIND US RIGHT IN THE CENTRE OF THE GREAT HALL ON 

 

STAND NUMBER 163 

 

EDUCATIONAL 
' 

0. N. Bishop, author of "Doing It Digitally' will deliver the 

 

SEMINARS 
EE lecture/demonstration s  Getting Started !n Electronic 

 

Construction daily. 
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nxv otherwise very good multi-
meters fall down rather badly 

 

when it comes to measuring small a.c. 

 

voltages. I have an excellent general 

 

purpose multimeter, for example, 

 

which in theory will measure down to 

 

1 volt a.c. full-scale. Unfortunately, on 

 

this 1V a.c. range its internal resis-
tance is a mere 300 ohms or so; this is 

 

so low that in many situations accur-
ate measurement is impossiblé be-
cause the meter's impedance Ioads 

 

the circuit to which it is connected so 

 

much that the voltage I'm trying to 

 

measure falls. 

 

Another problem is that a good 

 

many of the audio voltages one would 

 

like to measure are 100mV or less 

 

and a 1-volt a.c. range cannot measure 

 

them accurately. 

 

An answer to this problem is to 

 

provide the meter with a pre-amplifier 

 

which does three jobs. 

 

Firstly, it amplifies by some con-
venient small amount such as 10 

 

times, which is enough to convert the 

 

meter 1V range to a 0.1V (100mV) 

 

range. 

 

Secondly, it has a high enough in-
put impedance (in the present circuit 

 

about 90 kilohms) to avoid serious 

 

loading of the majority of sources of 

 

audio signals_ 

 

Thirdly, it has the ability to supply 

 

large enough output currents at a low 

 

enough impedance to drive the meter. 

 

The amplifier in this Mini Module 

 

does all this but can do more besides_ 

 

8 

 

�
J, 

 

Handy "Beginner" projects based on simple circuits 

 

and featuring a variety of building methods. 
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In addition to driving an a.c. volt-
meter it can also act as a self-rectify-
ing circuit to drive a d.c. meter with 

 

a current proportional to the a.c. 

 

input voltage. In this way almost any 

 

standard d.c. milliammeter or micro-
ammeter can be turned into a sensi-
tive a.f. voltmeter with a full-scale 

 

deflection of around 100mV r.m.s. 

 

The same d.c. meter can also be 

 

converted into a linear frequency 

 

meter or a capacitance meter with the 

 

aid of an external audio oscillator, 

 

which need not be accurately cali-
brated. 

 

THE CIRCUIT 

 

The circuit consists of an opera-
tional amplifier in i.c. form (which 

 

provides the required gain) and a 

 

complementary class B output stage 

 

(which provides the output current). 

 

Negative feedback (via RS and R4 in 

 

Fig. 1) sets the gain and removes most 

 

of the distortion of the unbiased out-
put pair TR1, TR2. 

 

With the values of R5 and R4 shown 

 

the gain is 11. This is a very useful 

 

gain when a d.c. meter is used for 

 

a.c. voltage measurement because it 

 

corrects for a cause of error which 

 

would make the meter "read low". 

 

For use as a pre-amplifier for an 

 

a.c. meter however a gain of exactly 

 

10 is needed and can be arranged by 

 

increasing R4 to 11 kiloluns (for 

 

example, two 22 kilohms in parallel) 

 

or by connecting 1 megohm across R5. 

 

Fig. 1. Circuit diagram of the meter amplifier 

 

E 

 

ci 

 

R2 

 

JSQkIl 

 

Ri  roka 

 

220� 

 

INPUT C2 

 

0. T Z�AF 

 

ZR3 

 

220kí1 

 

3 

 

2 

 

ici 

 

at 

 

7 

 

4 

 

R6 lk/i 

 

R1��R 

 

TRI 

 

2N3706 

 

C 

 

b 

 

+9V 

 

(Zmaj 

 

CS 

 

•{ 1�-

fiR2 

 

2N3702 

 

• 

 

O+ 

 

METER 

 

I 

 

22QuF 

 

9
L 

 

OUTPUT 

 

E 

 

OY 

 

i 

 

CONSTRUCTION 

 

The prototype is housed in an 

 

electrician's metal switch box of the 

 

type designed to hold two standard 

 

sized square light switches. These are 

 

the boxes ("patresses") which are 

 

often buried in house walls to take 

 

flush-mounting switches. 

 

The older kinds, designed for 

 

deeper switches than the modern 

 

"plaster depth" switches are more 

 

useful for electronics construction and 

 

are still obtainable. The box I used 

 

measures 130 x 70 x 32mm deep but 

 

anything similar should be usable. 

 

The front panel is a piece of 

 

Formica and to the back of this is 

 

glued the circuit board, which in this 

 

case is a piece of plywood. This was 

 

converted into a component board by 

 

tracing the layout diagram and stick-
ing it to the plywood, then inserting 

 

pins at every junction to act as solder 

 

tags. 

 

Miniature household pins were 

 

used, of the kind known to stationers 

 

as "lills". These are about 15mm long 

 

and can be inserted with pliers. They 

 

are pushed right in until they hit the 

 

Formica. 

 

For lead-through connections I used 

 

coppered hardboard pins. To avoid 

 

damage to the panel and base, holes 

 

were drilled for the pins, just large 

 

enough to enable them to be pushed 

 

through. They were then locked in 

 

place by applying a "collar" of solder 

 

where they emerged on either side. 

 

It seemed hardly worth providing 

 

an internal battery for a piece of 

 

equipment which may only occasion-
ally be needed so the 9V supply was 

 

also terminated on pins to enable an 

 

external battery to be connected. 

 

The component layout (Fig. 2) is 

 

not critical and may be altered to 

 

suit some other shape and size of 

 

container. 

 

USING THE AMPLIFIER 

 

(1) As a Meter Pre-amp 

 

For use as a "x10" meter pre-amp 

 

the a-c. voltmeter is connected to the 

 

OUTPUT terminals. The gain is set to 

 

70 as described earlier, by adjusting 

 

R4 or R5. For gains other than 10 

 

which may be needed for some 

 

meters, keep R5 at 100 kilohms but 
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use a new value for R4, calculated 

 

from: R4 (new=100 kilohms (A-1) 

 

where A is the required gain. 

 

This formula should work for gains 

 

up to about 100. Example: your a.c. 

 

meter has a range 0-300mV and you 

 

want to use the meter to convert this 

 

to 0-50mV. The gain required is 

 

300/50=6 and the formula shows that 

 

the new R4 must be 1(0 kilohms/ 

 

6-1)=20 kilohms. 

 

Note that the meter amplifier will 

 

not give outputs of much more than 

 

IV r.m.s., so whatever meter you use 

 

in this mode must have a full-scale 

 

deflection of IV r.m.s. or less. 

 

(2) As Self-Rectifying Meter Amp 

 

To use as a self-rectifying meter 

 

amplifier the meter must be a d.c. 

 

moving coil type, with a linear scale 

 

and full-scale deflection of not more 

 

than about lOmA. The d.c. voltage 

 

drop across the meter should not 

 

exceed 500mV (0.5V), at full-scale 

 

current. (Most detached milli-

ammeters and microammeters meet 

 

this requirement but some multi-

meters on their d.c. ranges do not.) 

 

It is not always realised that a class 

 

B amplifier functions as a rectifier. It 

 

does so in that the current drain from 

 

the battery is in proportion to the 

 

amplitude of the driving signal. 

 

Measure the d.c. which flows through 

 

either output transistor and you have 

 

measured the strength of the signal. 

 

If the amplifier is linear (distortion-

less) then so is the meter indication. 

 

Ordinary class B audio amplifiers 

 

are not suitable because the output 

 

transistors are biased so as to pass a 

 

small current even without an input 

 

signal and a meter would read this 

 

all the time. The class B output stage 

 

in the Meter ,I mplifier is unbiased 

 

and passes no current until an input 

 

is applied. Most of the resulting dis-

tortion is removed by negative feed-

back and the circuit gives good 

 

linearity in meter terms though not in 

 

hi-fi terms. 

 

COMPONENTS 

 

Resistors 

 

R1 10ka 

 

R2 15OkQ 

 

R3 220W 

 

R4 1Oka see text 

 

R5 1001kí2 see text 

 

R6 1 W 

 

All carbon film f 50% tolerance or 

 

better. ; or =, W. 

 

Capacitors. 

 

11 . Cl 220n F (0.2214 F) 

 

C2 220p F 

 

C3 3.3uF� 

 

C4 47uF 10V elect. 

 

C5 22Oµ F 

 

Working voltage 12V d.c. or over. 

 

Type and tolerance not important. 

 

Semiconductors 

 

ICJ 741 operational amplifier in 

 

8-pin DIL package 

 

D1 1N914 or any small silicon 

 

diode 

 

TR1 2N3704 silicon npn 

 

TR2 2N3702 silicon pnp 

 

Miscellaneous 

 

Electrician's box for two switches, 

 

deep type (or any box about 130 x 

 

70 x 30mm). Formica for front panel 

 

(Light coloured plain design so that 

 

lettering can be put on). Bolts for' 

 

fixing panel (usually 4í3A); 4 off. 

 

Plywood for base. Not too thin. 

 

,pins for use as tags. 15mm long 

 

"tills". inch hardboard pins, 

 

coppoered, for lead-throughs. Earth 

 

tag. 

 

Since no output current can flow 

 

unless there is an a.c. load it is neces-

sary to. connect a load resistance to 

 

the ou'rºUT terminals when the circuit 

 

is used in this way. The required 

 

value depends on the meter but is 

 

easily calculated: 

 

Load resistance=1000/(twice meter 

 

full-scale current). 

 

If the meter current is in mA the 

 

answer comes out in ohms; if in ,tA, 

 

in kilohms. Example: Meter current, 

 

Fig. 2. Plywood circuit board glued to Formica front panel. All components and wiring 

 

soldered to miniature household pins. 
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2mA full-scale d.c.; load required= 

 

1000/4=250 ohms. Remember to set 

 

the gain at 11 for this application. The 

 

d.c. meter is connected to the METER 

 

terminals. 

 

CAPACITANCE 

 

If the load is a capacitance rather 

 

than a resistance the current taken 

 

depends on the frequency of the input 

 

signal since the reactance (impedance) 

 

of a capacitance goes down as the 

 

frequency goes up. If an audio oscil-
lator with adjustable frequency and 

 

output level is available this effect 

 

enables the Meter Amplifier in its 

 

self-rectifying connection to be used 

 

as a capacitance meter. 

 

Some sort of standard capacitance 

 

is needed to set up the circuit. This 

 

can take the form of any close-

tolerance capacitance of very roughly 

 

the size you want to measure. 

 

Connect the standard capacitance 

 

to ou,-rºuT. Apply about 100m V of 

 

audio to INºUT. Adjust the frequency 

 

until the scale reading fits the stan-

dard: for example: if your standard 

 

is 47nF adjust for a reading of 47. 

 

Leave the audio oscillator as set and 

 

remove the standard. Connecting the 

 

capacitor to be measured will now 

 

give a reading proportional to its 

 

capacitance; for example: 33nF will 

 

read 33, and so on. The waveform of 

 

the oscillator is not important. 

 

(Readers who built Mini Module 2, the 

 

Audio Effects Oscillator, may like to 

 

try using it for this purpose. 

 

FREQUENCY 

 

Frequency can be measured by 

 

much the same means as capacitance. 

 

If a certain frequency gives half-scale 

 

reading when a certain capacitance is 

 

connected as the load then twice the 

 

frequency will give full scale reading 

 

and all lower frequencies will give 

 

readings in proportion. 

 

This is strictly true only if the 

 

strength and waveform of the input 

 

signal are kept constant. This is not 

 

always possible, but variations can be 

 

largely ironed out by applying an 

 

oversized input signal, big enough to 

 

overload the op. amp. The op. amp 

 

output will then be a square wave of 

 

constant amplitude. 

 

An input voltage of around 1V is 

 

suitable: don't apply huge inputs or 

 

you will damage something. 

 

Example: You want to use the 5011z 

 

mains (at low voltage from an insu-

lated step-down transformer) as the 

 

standard of frequency. Apply about 

 

1V. Connect various capacitors to the 

 

output until you find one (or several 

 

in parallel) that makes the meter read 

 

"5011. It will read other frequencies 

 

in proportion, e.g. 3Mz will now read 

 

1133" and so on. 

 

Next month: Voltage5plitter 
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As explained in Part 3, static 

 

RAM will be the likely choice 

 

for most hobby purposes. 

 

The 2112 ( Fig. 4.1) is a typical 

 

example of a static RAM. This de-
vice is organised as 256 words of 

 

four bits and is therefore a 1K RAM. 

 

Two of these chips used together 

 

will provide 256 bytes of memory 

 

which can be used for programs 

 

or data in small microprocessor 

 

systems. By adding further pairs 

 

of 2112 devices and an external 

 

chip-select decoder, a memory 

 

array of almost any size can be con-
structed. 

 

If you study the block diagram 

 

of the 2112 you will see that there 

 

are a total of eight address inputs 

 

(23=256) and four bidirectional 

 

lines which provide the data input/ 
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CtJLtiM4 In CIRCtt Is 

 

output connection to the micropro-
cessor data bus. The four remain-
ing pins are used for 5 volt power 

 

(V(.,c and GND), Read/Write selec-
tion (R/W), and finally Chip Enable 

 

(CE) which gates the data at the 

 

current address on to the I/O bus, 

 

and can therefore be used as a 

 

chip select input in a large memory 

 

array. 

 

Notice that the memory latches 

 

themselves are organised into a 

 

32 x 32 array (not 256 x four) and 

 

that the low address bits select a 

 

complete row of 32 locations from 

 

which the three high address bits 

 

select the required four data bits. 

 

The select circuits are actually 

 

logic gates, arranged as a decoder 

 

in the Row case, and as a data 

 

selector for the COLUMN case. The 
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Fig. 4.1. The Intel 2112 1,024-bit Static Random Access 

 

Memory. Nº "refreshing" is required with this type of RAM. 
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data out of the column selection 

 

circuits is connected back to the 

 

data I/o pins via three-state buffers 

 

controlled by CE and R/W to 

 

ensure that memory data will only 

 

be gated on to the bus when this 

 

chip is selected and is in the READ 

 

state. This ensures that during a 

 

WRITE operation the data out of an 

 

addressed location does not con-
flict with the input data, the out-
puts Of the three-state buffers 

 

being forced to the third, or high 

 

impedance, state. 

 

Well, so much for ROM and RAM. 

 

Now let's have a look at input/out-
put circuits. 

 

INPUT/OUTPUT PORTS 

 

Microprocessors operate very 

 

rapidly. So when they carry out an 
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Fig. 4.2. The Intel 8212 8-bit Input/Output Port. All principal 

 

functions of a microprocessor system can be implemented. 
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MICROPROFILE: 

 

"BUILD YOUR 

 

OWN ROM" 

 

Fig. 4.4. Circuit for the home-
brew ROM, made up from 

 

standard TTL components. 
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At first reading, information about ROMs, PROMS, 

 

EPROMs and RAMS is all pretty confusing isn't it. But 

 

don't despair, it's really quite simple, and the best way to 

 

prove it to yourself is to build a Rom of your own so that 

 

you can find out at first hand just what makes these 

 

mysterious circuits "tick." 

 

The ROM design presented here is not really intended 

 

for use in a real microprocessor system because of its 

 

limited capacity, but it's not just an ornament either, and 

 

I have no doubt that you will be able to dream up all sorts 

 

of uses for it. (One possibility would be to expand the 

 

design to provide, say ten seven-bit words so that you 

 

can make a "custom programmed" seven-segment 

 

display decoder.) 

 

The circuit of our home-brew Rom is shown in Fig. 4.4. 

 

As you can see, it uses readily available Try parts, 

 

four 7420 dual four-input NAND gates, one 7404 hex. in-
verter and one 74125 quad three-state buffer. The only 

 

other things you need are four lkohm resistors and some 

 

IN4148 diodes_ 

 

The circuit shown provides a 32-bit ROM organised as 

 

eight four-bit words, but this is easily expanded by adding 

 

an extra 74125 device to give a 64-bit ROM organised as 

 

eight words of eight-bits. Expanding the number of words 

 

is a little more difficult. 

 

CIRCUIT OPERATION 

 

The 7420 gates are used to perform the address decode 

 

and the "chip select" function. Individual four-input 

 

gates will give a "low" output only if all their inputs are 

 

"high", in normal NAND gate fashion. Each gate is con-
nected to a particular combination of the address inputs 

 

which are buffered and inverted by the 7404. 

 

The three address inputs have a total of eight possible 

 

states from A0, Al, A2=logic zero or "low" to A0, All, 

 

A2=logic one or "high". Each word in the ROM must 

 

respond to one of these eight combinations and this is 

 

what the 7420 gates are for. 

 

Consider the address pattern 010. This is the address 

 

code for word number 2 in the ROM and so gate number 2 

 

is connected to AO Al A2. Only when the pattern 010 

 

occurs on the address inputs will all of these three signals 

 

be at a logic one, and in this event the output of gate 2 

 

will go low, providing the common CIS input is also a one. 

 

Notice that only one gate output will be low at any one 

 

time, and also that if we had several of these Roms 

 

D3 
-
D2 D7 D0 

 

wired up as a larger memory array, we could select between 

 

them by using external gates driving their individual 

 

C/S inputs. The use of the CIS input then, is to allow 

 

memory expansion—easy isn't itl 

 

Well, we have selected our word in the memory, but 

 

what happens now? The horizontal lines in the ROM 

 

matrix can be thought of as "word" lines, and the vertical 

 

lines can be thought of as "data" lines. To program a 

 

logic zero into any data bit location, all you have to do is 

 

connect a diode between the data line and the word line. 

 

To program a logic one, you don't make any connection 

 

at all. Let's see what happens. 

 

With our 010 input code, the output of gate 2 is low and 

 

if there are any diodes connected to this word line they 

 

will pull their respective data lines low also. The data 

 

lines which are not connected to word line 2 with a diode 

 

will remain high, pulled there by the lkohm resistors. 

 

The result is a pattern of four logic levels applied to the 

 

input of the 74125. 

 

A low level on the common "three state control" input 

 

of the 74125 will transmit that pattern to any external 

 

circuit, and in a microprocessor application the OE 

 

signal as it is often called, would be in the form of a fast 

 

low-going pulse. With a handful of IN4148 diodes you can 

 

go through programming each word to have any four-bit 

 

data pattern you desire, using a soldering iron as a pro-
gramming aidl 

 

What you have made is not really a ROM is it? It's 

 

actually a PRom or even a EPROM if you are good at 

 

unsoldering diodes( But if you think of yourself as the 

 

manufacturer, and if you encapsulate your completed 

 

circuit in a block of Araidite, it really is a Rom I suppose. 

 

Those who know something about logic have probably 

 

realised that the diodes and the 74125 form OR gates 

 

with the distinction that the number of inputs on these 

 

gates varies with the number of words which happen to 

 

have zeroes programmed in those bit locations. If you 

 

don't quite see how it works, build it. You can use toggle 

 

switches on the address and CIS lines, and for test pur-
poses you can wire OE to ground. You can use L.E.D.s at 

 

the outputs of the 74125 (don't forget a series resistor) 

 

or you can use a meter. 

 

Once you understand this circuit, other memory circuits 

 

are ea: y. To visualise a RAM for example, just imagine 

 

flip-flops being used in place of diodesl 
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output operation, to send an eight-

bit word to a peripheral device 

 

such as a seven-segment l.e.d. dis-

play for example, the data word 

 

remains on the microprocessor 

 

data bus for only a few micro-

seconds. This isn't much use to the 

 

display as it stands of course, and 

 

so it is necessary to add an eight-bit 

 

storage latch to the system which 

 

is strobed at just the right time to 

 

catch the data sent by the micro-

processor and hold it for the peri-

pheral as long as may be necessary. 

 

LATCH REQUIREMENTS 

 

Now an eight-bit latch is no great 

 

problem, a flick through your old 

 

"steam-TTL" data book will reveal 

 

lots of likely candidates, but before 

 

declaring "problem solved" let's 

 

think about what other features 

 

we need in this application. 

 

First of all, the latch inputs must 

 

not load the data bus too much. 

 

(Rule out the rusty old 7475 latches 

 

you had in the junk box!) 

 

Secondly, the microprocessor 

 

may need many of these output 

 

ports, and so it sends out a port 

 

address to select the one it is about 

 

to talk to. We therefore need a 

 

latch which can be "selected" as 

 

well as "clocked." 

 

Finally, we need to consider the 

 

requirement for input ports be-

cause latches are used for output 

 

and input, and a device which can 

 

do both jobs will be an asset. 

 

For input ports, the latch is 

 

simply connected the "other way 

 

round" so that its inputs are con-

Fig. 4.3. The Intel 8251 Pro-

grammable Communication 

 

Interface. This is a Universal 

 

Synchronous / Asynchronous 

 

Receiver¡Transmitter (USART) 

 

chip designed for data com-

munications in microcomputer 

 

systems. 

 

trolled by the peripheral ( say a 

 

keyboard) and its outputs are con-

nected to the data bus. In this case 

 

the microprocessor does not want 

 

the latch outputs controlling the 

 

bus when the port is deselected 

 

and so we add the further require= 

 

ment of three-state outputs, so 

 

that a high impedance is presented 

 

to the bus for most of the time. 

 

INPUT/OUTPUT CHIP 

 

One device which meets all of 

 

these requirements is the 8212 

 

eight-bit input/output chip made 

 

by Intel and others. ( Fig. 4.2. ) 

 

When used as output port the 

 

inputs DI 1 to DI 8 are connected 

 

to the data bus, and the outputs 

 

DO 1 to DO 8 are connected to 

 

whatever peripheral component 

 

(lamps, displays, relays, printer, 

 

etc) the system needs to drive. 

 

To make an input port, just con-

nect up the other way round, 

 

although in this case the peripheral 

 

components may be switches, sen-

sors, or a keyboard, for example. 

 

Address selection is carried out 

 

by means of the DSl and DS2 in-

puts, which may be enough by 

 

themselves in some smaller sys-

tems, or may be driven by the out-

puts of a memory decoder chip in 

 

larger ones. 

 

Data is clocked into the latches 

 

with the STB line which is con-

nected to the control bus in the 

 

case of an output port, or is con-

trolled by the peripheral device 

 

for an input port. 

 

A reset line, CLR, is provided to 

 

clear the latches. This can be con-

nected to the microprocessor reset 

 

line so that the system is initialised 

 

when power is applied. 

 

The threë-state output buffers 

 

only need their third state when 

 

the 8212 is used as an input port. 

 

In this case the DS1 and DS2 in-

puts control the three state out-

puts, only allowing the latch data 

 

through to the bus when the port 

 

is selected. 

 

For output port use, this three-

state facility isn't required, and so 

 

a mode input, MD, is provided so 

 

that microprocessor output data 

 

can remain available whether the 

 

8212 is selected or not. 

 

The other flip-flop and gates are 

 

for use in a very powerful type 

 

of microprocessor input/output 

 

scheme called Interrupt Driven 

 

I/ 0, and we may return to this in 

 

later articles. 

 

L.S.I. CHIPS 

 

The 8212 is a very handy chip 

 

to have around, but really it's no 

 

more than a super-TTL part and is 

 

quite modest in its capabilities 

 

despite the appearances of its 

 

bulky 24-pin package! 

 

By using Mos Lsi technology, 

 

chip manufacturers are able to 

 

produce much more useful devices 

 

than the simple 8212. Chips which 

 

can be changed from input to out-

put under software control, and 

 

chips with three eight-bit I/O ports 

 

in a single 40-pin package are all 

 

available, at a price! 

 

These input/output "systems" 

 

make microprocessors even more 

 

powerful and at the same time 

 

they reduce the amount of soft-

ware needed for some jobs. Some 

 

of the many complex peripheral 

 

chips now available do special dedi-

cated jobs, and one such device is 

 

known as a DART (Universal, Asyn-

chronous, Receiver/Transmitter). 

 

A DART lets a microprocessor 

 

system talk not in parallel eight-bit 

 

bytes, but in a serial bit-by-bit 

 

fashion to peripherals such as tele-

typewriters or vnus. The uART con-

tains a serial transmitter, a serial 

 

receiver, and all the control cir-

cuitry to make the communication 

 

timing and formatting "trans-

parent" to the microprocessor. One 

 

example of this type of device is 

 

the Intel 8251 Programmable Com-

munication Interface. (Fig. 4.3.) 

 

To be continued 
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mains charger equivalent in 

 

size and replaces 4 SPI  

 

type barts. Size 31k"x 1':!' 

 

x 2" approx.. 

 

BARGAIN FOR 

 

PERSONAL 

 

SHOPPERS ONLY 
- Altone UA4 

 

  Stereo System 

 

Features 8 watt total output. Fall size BSR manual turntable 

 

with cueing and auto return- Socket for tape in and out and 

 

stereo head?hones 
complete with speakers. 

 

f 34.95 

 

2 

 

10+ 10 AMPLIFIER KIT 

 

An opportunity to buy a 10 watts per chancel sterea 

 

amplifier kit which is suitable for use with a ceramic 

 

cartridge The amplifier uhhses proven Mallard modules and 

 

is zni at a very competitive price The amplifier kit 

 

comes complete with imnctiors and includes: a Mullard 

 

LPI 183 stereo preamplifier module, two LPI 173 power 

 

ampli fiers with integral heatsinks, a power supply. 

 

Zabel networks, 'font and back mounting panels. a finished 

 

fascia panel, all control pntentiomaters (bass, treble. 

 

volume and balaecel. switches. Input.output and headphone 

 

sockets, And, and an easily assembled wrap around cabinet 

 

tphouse the finished amt. 

 

Size apDroximelely 

 

'8'A" x SIA" x 4" 

 

p&Pí2.05 £11 a95 

 

BARGAINS FOR PERSONAL SHOPPERS 

 

LED 5 tundme men s d,gital wash 

 

stainless steel Knish 

 

'ED 5 tunchon men s d1i watch 

 

stainless site, hnish 

 

LCD 8 function CHRONOGRAPH men s d-gnal 

 

watch stainless steel lints§ 

 

POCKET CALCULATOR. Will, LED display. memolY 

 

and pe,centage key 

 

AM! FAA DIGITAL CLOCK 

 

RA610 Accurate 4Olgo 

 

Etearomc Clock will, 'h"' LE D 

 

6 , lay. Boner and 

 

snooze timer 

 

Mains power supply for above unh 

 

NULLARD Bwb powtr wpply 

 

DECCA 20w Slerco speaker cil compnsmg 

 

2 8
-
 4opnox bass units � 2 3f." approx 

 

IMClICr iRd ctossove,s 

 

VIDEOMASiER
-
 super Score 7V 'am' 

 

wtrh patal roams p.4W 

 

PORTABLE RADIO/CASSETTE RECORDER. AM, FM -0 docv 

 

Lw, M'W, SW. VHF roams ballery opetalmn (41.95 

 

VIDEOMASTER COLOUR 

 

SHOT TV GAME 

 

Choice of three games-football. Tennis 

 

and Squash. Ready ib play-one or two 

 

prayers. MAINS OPERATED. OPPORTUNITY AT f 9.95 ONLY 

 

f5.95 

 

f6.95 

 

f 12.95 

 

f 2.95 

 

ACCESSORIES ARE ONLY 

 

AVAILABLE TO THOSE 

 

CUSTOMERS WHEN BUYING 

 

OUR BARGAIN PACKS. 

 

ACCESSORIES 

 

Suitable mates power supply P. 

 

mnsianng of mans tratsforme,, hedge 

 

rectifie, smoothing capacitor and set 

 

Of ratan, stereo commis for treble, 

 

basa volume and balance 
f 2 90 

 

purs 11.50 P&p 

 

SO WATT 

 

MONO DISCO 

 

AMP 

 

f29.95 

 

P&P f250 

 

Size approx 13
3i" x 51.ái" x 6?4" 

 

50 watts rms. 100 watts peak output &g features include two disc 

 

Inputs, bath for reram¢ cartridges, tape input and microphone meut. 

 

Level mixing conlmis flttedwith integral push-pull switches. Independent 

 

bass and trehle controls and master volume. 

 

Two Way Speaker Kit 

 

Camorivng of two B"' x 5" approx 

 

4 ohm bass and veo 35" 15 olm, mid 

 

rangerweelerwhiwn f3 95 

 

uoss-over 0pacitOrS _ 

 

per stereo pass 

 

plus r1.50 P&p 

 

too*_ 

 

f11.95
f 13 

 

95 

 

f 3.50 

 

E1.50 

 

f20.fl0 

 

f 14.95 

 

70 & 100 WATT 

 

MONO DISCO 

 

AMP 

 

Ste ap;,mx 

 

d" 

 

Brushed e:umimuIn 

 

fascia and mtary connofs. 

 

F Foe vertical slide controls, master velum. 

 

rape level mic level. deck 
le7i. 

PLUS INTER DECK FADER 

 

her peeled graóuated change from record deck No. 1 to 

£57 

 

No 2. -ice versa. Pre fade INIII comtal 70 calf 

 

{PFLt lets YOU .,ex nun dise betmv fading 140 wan peak 

 

I In VU meter monitors output level. Flip 14.00 
f65 

 

Output 1 tkl watts RIAS 200 wahs peak_ 100 wait Z if .II 

 

t 

 

r
 OR PERSONAL SHOPPERS ONILY 

 

DUO II SPEAKERS 

 

Arractrve teak finish, modem design. 

 

Incorporating 2 speaker units-6' 

 

approx. woofer and 2'i" approx 

 

rweeter. 45 to 1 $00 Hz, Impedance 

 

8 ohms. Power 15 watts RMS 

 

20 watts max Per stereo pair 

 

(17.00 

 

Micro Cassette Recorder 

 

Pocket size-home or Office use or 

 

when travelling.  

 

Battery operated fluorescent 

 

camping lamp. 

 

Runs off 8 02 batteries. 

 

f 13.95 

 

R 

 

C 

 

323 EDGWARE ROAD, LONDON W2 

 

21 AHIGH STREET, ACTON W3 6NG 

 

ACTON - ME6 Order only. Nn callers 

 

ALL PRICES INCLUDE VAT AT 124 

 

All items subject to availability. Price wino at 

 

e 4 79 and subÎect to change without nail"'. 

 

FOR PERSONAL SHOPPERS-ONLY 

 

STEREO RADIOGRAM CABINET 

 

Finished in a natural teak veneer with opening top 

 

Easiiy modified to accommodate stereo equipment of 

 

your choice

JL 

. 

 

Size approximately 
47" x 15' -�" x 15" 

 

Price f 10.95 

 

4 

 

ACTON
, MarfOtderonly.Necalfers 
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RADIO WORLD 

 

R ECENTLY, BBC audience research 

 

has suggested that more than 40 

 

per cent of all radio listeners tend to 

 

keep their receivers tuned to just one 

 

single channel. It is by no means 

 

certain whether this is due primarily 

 

to preference (channel loyalty), lack 

 

of information on programme 

 

schedules, ingrained sloth, or as I 

 

suspect, lack of confidence in their 

 

ability to tune to other channels. 

 

Very few listeners really bother to 

 

memorise wavelengths or frequencies 

 

and at best tend to remember the "spot 

 

on the dial". In some parts of the 

 

world "channel numbers" are used, 

 

particularly for v.h.f./f.m. stations. 

 

Almost certainly a large number of 

 

radio listeners cannot readily find 

 

their way among the radio waves 

 

without the distortion that comes from 

 

inaccurate tuning or (on v.h.f.) the 

 

unpleasant sounds that stem from 

 

signals below the "f.m. threshold" 

 

unless some adjustment or reposition-
ing is made at the same time to the 

 

telescopic rod aerial. 

 

A couple of years ago, Duncan 

 

MacEwan, BBC's Chief Engineer, 

 

Radio, described his "ideal" radio set 

 

of the future. First on a long list of 

 

requirements was the elimination of 

 

the conventional dial and the elimina-
tion of all manual tuning in favour of 

 

touch-button or "memorised" selec-
tion, 

 

In support of this view, I consider 

 

that one of the more important bene-
fits to the viewer that came from mov-
ing television on to u.h.f. instead of 

 

v.h.f. was the general adoption of 

 

push-button channel selection instead 

 

of the old "turret plus fine tuner". 

 

Anyone of any age can readily change 

 

channels even if they do have to get 

 

up from their chairs to do so. The 

 

recent attempts to popularise quite 

 

complex remote control systems for 

 

television (some including "multi-
function" buttons which do different 

 

things at different times) seems to me 

 

a retrograde step, at least for older 

 

viewers. 

 

For some years I used a three-posi-
tion switch-tuned v.h.f. tuner which, 

 

in combination with automatic fre-
quency control, proved extremely 

 

easy and reliable to use; however 

 

when LBC and Capital Radio opened 

 

in the London area I was forced to 

 

modify the unit so that it now includes 

 

a manual tuning knob. 

 

Simple to operate is not necessarily 

 

the same thing as electronically 

 

By Pat Hawker, G3VA 

 

simple, of course. Indeed some of the 

 

latest tuning systems on the new, 

 

better-class of shortwave receivers 

 

are often electronically complex but, 

 

almost for the first time, make it 

 

reasonably simple for the owner to 

 

tune to a required station without 

 

having "safe-cracker's fingers"— 
though the constantly changing con-
ditions of h.f. will never make short-
wave broadcast reception (unless we 

 

eventually have 26MHz satellite trans-
missions) really granny-proof. 

 

Saturday's private army 

 

The dreadful news of the brutal 

 

death of Airey Neave, M.P., in the 

 

House of Commons car-bomb ex-
plosion brought back to me memories 

 

of the month I spent as an "unofficial" 

 

radio operator for his Escape-line 

 

Unit (IS9) in Holland in 1944. 

 

At the end of October, that grim 

 

winter, I had come with an MI6 officer 

 

to Nijmegan where there existed, un-
known to the enemy, a private power-
supply telephone network over which 

 

it was possible to talk directly to 

 

Dutch Resistance groups in the 

 

occupied north of the country. But 

 

hardly had I set up my radio station in 

 

a house on the outskirts of the town 

 

when Major Fraser (Hugh Fraser, 

 

M.P., one-time SAS and Phantom 

 

officer) then second-in-command to 

 

Airey Neave ("Saturday" of M19) 

 

arrived next door with his own signals 

 

operator. Foreseeing mutual inter-
ference, I attempted to argue prior 

 

rights but my claims were cheerfully 

 

swept aside by the simple expedient 

 

of IS9 moving into both houses and 

 

taking me over in a manner, I soon 

 

realised, that had characterised the 

 

Escape Unit's roystering campaign 

 

across France, Belgium and Holland. 

 

It had certainly been an imaginative 

 

War Office appointment to put Airey 

 

Neave, the first British officer to 

 

escape successfully from Colditz, 

 

in charge of IS9 whose official task 

 

was to recover "evaders" (aircrew and 

 

others hidden in occupied territory)— 
but it was asking a lot of an essentially 

 

gentle character, no matter how 

 

resourceful, to keep fully under his 

 

control the cheerful tearaways and 

 

tough romantics who made up his 

 

small "private army", which had by 

 

then expanded to include sundry 

 

Canadians, Belgian SAS parachutists, 

 

Belgian and Dutch resistance workers. 

 

They came to Nijmegan fresh from 

 

the first highly successful "Pegasus" 

 

operation which brought back some 

 

140 Arnhem survivors, but still em-
barrassed by the loss of Peter Baker 

 

("Harrier", later to be first an M.P. 

 

and then a guest of HM Prisons) 

 

who had gohe bravely but foolishly 

 

and against orders across the rivers 

 

into occupied territory. IS9 began 

 

planning a "Pegasus 2" operation 

 

but from the first such plans seemed 

 

doomed. Baker had been in close 

 

touch with "King Kong" (the Dutch 

 

resistance leader who had been 

 

turned by the Germans) and .there had 

 

also been an ill-advised press con-
ference at which one of the senior 

 

officers brought out in Pegasus had 

 

spoken openly of the many Arnhem 

 

evaders still hidden on the wrong side 

 

of the rivers, Maas and Waal. 

 

However, Pegasus 2- was helped 

 

by unusually good communications: 

 

apart from the power-supply telephone 

 

and 450MHz "S-phones" there were 

 

clandestine h.f, links via London and 

 

Eindhoven, including those of the 

 

Dutch internal radio service of the 

 

RVV and OD resistance groups. 

 

After several weeks of preparation, 

 

the operation proved, as Airey Neave 

 

described it in his book "Saturday 

 

at MI9", a grim disappointment. Many 

 

of the evaders were killed or captured 

 

in a carefully prepared ambush and 

 

it was clear that the Germans knew in 

 

advance what was afoot. 

 

But although Pegasus 2, the last 

 

major evader operation mounted by 

 

IS9, was a tragedy, it should not be 

 

forgotten that the exploits of the 

 

escape-lines of M19 as a whole were 

 

remarkably successful, with several 

 

thousands brought out of occupied 

 

Europe. 

 

Shortly afterwards I left Nijmegan 

 

and the private army of IS9 to pursue a 

 

rather different aspect of the secret 

 

radio war that continued until May 

 

1945, taking' as a souvenir of those 

 

interesting weeks one of IS9's silk 

 

escape maps that is on my wall now 

 

as I write this small tribute to the 

 

man who led it. 

 

New Contacts 

 

Those short-wave enthusiasts and 

 

radio amateurs who assume that 

 

reflection from the F2 layer of the 

 

ionosphere always fades out above 

 

about 30MHz have been caught out 

 

already in this high maximum sunspot 

 

cycle. 

 

Apart from reports of the reception 

 

of British television signals in the 

 

United States, many long-distance 

 

signals have been heard in Europe on 

 

the 50MHz amateur band (not normally 

 

available to amateurs in the UK). 

 

Signals from North America, South 

 

America and southern Africa have all 

 

been heard at good strength-
A new world record has been set up 

 

with a two-way 50MHz contact between 

 

amateur stations in Argentina and 

 

Korea. 
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Everyday News 
 

MADLEY-1 

 

With phone calls to and from Britain doubling every four 

 

to five years, and telex and computer data growing just 

 

as fast, the strain on the Post Office resources increases 

 

each year. 

 

Currently running at 12 million a month, of which 4 mil-

lion are accounted for by Intercontinental cant and six 

 

out of every ten go by satellite. 

 

To help cater for this huge growth in overseas phone calls, 

 

the Post Office has just brought a

 
new

 ont 
satellite 

at  
ccommunica-

tions station, Madley 1, n  

 

adley  

 

Hereford. 

 

Olympic Feat 

 

Seventy radio and 18 TV 

 

studios will be used at the 

 

Moscow Olympic Games in 

 

1980. They will need 135 

 

mixing consoles and to 

 

achieve all the programme, 

 

switching and talkback lines 

 

a total of 500 full-sized 19-inch 

 

racks of equipment will be 

 

needed-
Among the other equip-

ment needed are 576 monitor-

ing loudspeaker systems and 

 

77 technical checking and 

 

control desks. 

 

$hetlald growth 

 

New primary and secondary 

 

radars are being supplied to 

 

Sumburgh Airport in the 

 

Shetland Isles by Marconi 

 

and Cossor as part of a £30 

 

million airport development 

 

programme. 

 

North Sea oil has made 

 

Sumburgh Britain's fastest 

 

grog airport. Last year it 

 

averaged nearly 1,000 aircraft 

 

movements a week and 

 

handled nearly 700,000 pas-

sengers. 

 

With a diameter of 32m 

 

(105ft), this dish aerial is the 

 

biggest so far built for the 

 

post Office, and will even-

tually be carrying up to 2,000 

 

phone, telex or computer 

 

data calls, as well as TV trans-

missions, between Britain 

 

and East Africa, the Middle 

 

and Far East, India, Australia 

 

and New Zealand. Its power-
ful microwave radio signal, 

 

operating in the 4/6GHzband, 

 

is beamed to an Intelsat IVa 

 

satellite positioned 22,300 

 

miles out in space over the 

 

Indian Ocean. 

 

The site at Madley was 

 

selected, after a three-year 

 

search, for several reasons, 

 

namely: an "electrically 

 

quiet" area free from radio 

 

interference, particularly 

 

from the inland microwave 

 

network which uses the same 

 

frequencies. Plenty of room 

 

for expansion, altogether six 

 

such aerial complexes are 

 

planned. And, finally, easy 

 

access to good telecommuni-

cation links with London. 

 

Work first began in autumn 

 

1976 and it was built for the 

 

Post Office under a contract 

 

in which Marconi Communi-

cations Systems Ltd., was 

 

prime contractor, supplying 

 

the radio and communica-

tions equipment and super-

vised the main subcontrac-

tors IDC Ltd. (buildings) and 

 

the Mitsubishi Electric Cor-

poration (aerial dish). As 

 

NEW LAUNCH 

 

Just the Byte 

 

Believed to be London's 

 

first "walk-around" Computer 

 

Store has just been opened in 

 

Tottenham Court Road, a well 

 

known landmark amongst 

 

amateur electronics 

 

enthusiasts. 

 

At the Byte Shop, its name 

 

is derived from the computer 

 

technical term for a unit of 

 

information, everything 

 

needed to computerise a 

 

small to medium sized busi-

ness is on show, from a few 

 

hundred to thousands of 

 

pounds. 

 

In parallel with the rising 

 

demand for business and 

 

educational-type systems, the 

 

leisure and home computer 

 

markets have come into their 

 

own in recent times. For 

 

these, the Byte Shop offers 

 

a broad selection of advanced 

 

computer games, with shop-

pers being invited to pit their 

skills against chess, poker 

 

and backgammon programs 

 

compiled by "experts". Small 

 

computers that help with 

 

personal budgeting, calculate 

 

the income tax and look after 

 

the timing of H-P. instal-

ments, are also on view. 

 

prime contractor, Marconi 

 

Communication Systems also 

 

co-ordinated the efforts of an 

 

international team of sub-

tractors including Mitsubishi 

 

Electric Corporation, Japan, 

 

for the antenna sub-system 

 

and Comtech, in the USA for 

 

the low-noise amplifiers. 

 

It is foreseen that Madley 

 

1 will be used with the next 

 

generation of international 

 

telecommunication satellites, 

 

Intelsat V, where the system 

channel capacity Nill   

 

doubled. In terms of quantity 

 

of equipment, Madley 1, with 

 

its 32-metre antenna, is one 

 

of the largest satellite earth 

 

stations operating in the 

 

Intelsat system. In all, 55 

 

chains of receiving equip-

ment, 14 chains of trans-

mitting equipment and 10 

 

high power amplifiers give 

 

Madley 1 the capability to 

 

communicate with about 40 

 

countries simultaneously and 

 

Marconi is already manufac-

turing equipment to extend 

 

this capacity. 

 

So far, the Post Office has 

 

spent about £10 million at 

 

Madley, under its £1,000 mil-

lion-a-year programme of 

 

investment in new plant 

 

needed to cater for growth 

 

and provide for new services 

 

in the future. Of this Mar-

coni's share has been £6 mil-

lion and IDC of Stratford on 

 

Avon share £1 million. 

 

It will carry cosmic ray and 

 

X-ray experiments designed 

 

by Leicester and Birmingham 

 

The latest in the UK/Ariel Universities, and University 

 

series of scientific satellites, College London, to extend 

 

UK6, is scheduled for launch knowledge of high-energy 

 

on Ascension Day, May 24, astrophysics. The Royal Air-

from Wallops Island, Virginia. craft Establishment also has 

 

two experiments in the Pay 

 

load in the field of solar and 

 

CMOS arrays. 

 

The project is funded by 

 

the Science Research Council 

 

and cost £4.0 million with 

 

Marconi Space and Defence 

 

Systems as main contractor 

 

for the spacecraft. 

 

China Trade 

 

Trading with China, now 

 

the "in" thing, is nothing new 

 

to SE Labs (EMI) Ltd. Recent 

 

orders worth £500,000 for 

 

transducers and recording 

 

equipment are 
onlylin 

follow-

on from trading 

 

first 

 

established some 15 years 

 

ago. 
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... from the World of Electronics 

 

-ANALYSIS 

 

DOING TRICKS WITH PACKETS 

 

During the next few years we can expect to hear quite a 

 

lot about packet switching. The idea is to load international 

 

communications networks far more effectively and thus help 

 

to contain the enormous increase in traffic already forecast 

 

without a proportionate increase in the-number of com-
munications channels. 

 

One way of obtaining higher utilisation is to increase the 

 

speed of transmission so that for any given length of time a 

 

longer message can be transmitted or, conversely, for a 

 

given message length the transmission time is reduced. This 

 

is already happening but once a channel is "seized" it is 

 

occupied by the subscriber for the duration of his call 

 

whether or not a message is actually being transmitted. And 

 

if there are pauses, then the time taken for pauses is wasted. 

 

But if the channel is shared by a number of subscribers or 

 

users and they are sending and receiving at comparatively 

 

low data rates on their local lines, all their messages can be 

 

interleaved at a high data rate on the trunk channel and it 

 

can be used continually by all subscribers rather than inter-
mittently by single subscribers. 

 

One way of doing this is to break up each message into 

 

small "packets" of information at local packet switching 

 

exchanges and squirt the packets down the high speed link. 

 

The packets are then, re-assembled into the complete 

 

message at the remote exchange and passed to the recipient. 

 

Although the user has lost exclusive use of a line because 

 

other peoples packets are also being transmitted, it all 

 

happens so quickly that the user appears to have a contin-
uous and exclusive path. 

 

You can see the snag right away. Imagine yourself at the 

 

receiving exchange of the high speed trunk channel with all 

 

these bits of messages coming in a constant stream, none of 

 

them as complete messages and for different destinations. 

 

Happily electronics comes to the rescue in the form of the 

 

mini and micro computer. Each packet of message is tagged 

 

with destination and with error protection codes and the 

 

sorting and switching is all automatic. So is automatic routing 

 

so that if long-distance satellite links are full your message 

 

can go by submarine cable or vice versa. Conversion of local 

 

low-speed data to the high-speed long-distance links and 

 

reconversion at the remote end is also automatic. 

 

Packet switching is already in use on some private data 

 

networks. With the huge growth in data traffic it must come 

 

universally on the public networks and electronics will make 

 

it possible. The British Post Office has just started a packet 

 

switching service to the USA and will start extending the 

 

system to internal use next year. 

 

Brian G. Peck 

 

New Standards 

 

The first part of a major 

 

revision of BS3549 "Methods 

 

of Measuring and Expressing 

 

the Performance of Tele-
vision Receivers" has just 

 

been published by the British 

 

Standards Institute-
Of particular interest to 

 

television manufacturers and 

 

service engineers, it is being 

 

extended to include appro-
priate requirements for 

 

colour television. 

 

Part one is entitled 

 

"General Considerations and 

 

Electrical _Measurements 

 

Other Than Those at Audio 

 

Frequencies" and copies can 

 

be obtained from BSI Sales 

 

Department, price £12.20- The 

 

complete works will consist 

 

of four parts and will be 

 

issued at a later date. 

 

A solid-state matrix camera 

 

for industrial and commercial 

 

use has been developed by 

 

Reticon Corp. It has 10,000 

 

photodiodes on a 6mm square 

 

silicon chip- It can be used 

 

for generating a TV picture 

 

or for applications like 

 

optical character recognition 

 

and pattern and shape recog-
nition. UK agent is Herbert 

 

Sigma, Letchworth, Herts. 

 

Take-avers 

 

Taking over the former 

 

Tandberg colour TV factory 

 

in Scotland is Mitsubishi. The 

 

Japanese audio company 

 

Aiwa is reported as being in 

 

negotiation for a plant in 

 

Ulster. 

 

Japanese electronics com-
panies already manufactur. 

 

ing in the UK as Sony, 

 

National Panasonic (Matsu-
shita), Hitachi (with GEC) 

 

and Toshiba (with Rank), the 

 

last two being joint ventures. 

 

The latest entry into the 

 

great large scale memory 

 

race is ITT Semiconductors. 

 

Their Footscray, Kent, divi-
sion is to produce a 64k 

 

random access memory 

 

(RAII'I) with samples avail-
able by mid-year and produc-
tion by the end of the year. 

 

At present they manufac-
ture 4k and l6k memories 

 

and the 64k device is part of 

 

a £10 million development 

 

programme, of which £2 

 

million is being funded from 

 

the Department of Industry. 

 

PRESTEL GOES PUBLIC 

 

The Post Office PresteI viewdata system ( available 

 

only in the London area), got away to a "low-key" 

 

start with only 400 or so private subscribers due, it 

 

was said, to non-availability of suitably adapted TV 

 

sets. Rapid expansion of the service is, however, 

 

expected with a hoped-for million customers in the 

 

UK after five years. 

 

Later this year the public service will become avail-
able to business users as well, and will be extended 

 

to Birmingham, Manchester and Edinburgh. 

 

Prestel is based on the world-leading viewdata 

 

system invented at the Post Office's Research Centre. 

 

It puts, it is claimed, Britain ,years ahead of any 

 

other country in the mass marketing of electronic 

 

information. 

 

Overseas Sales 

 

The Post Office has ex-
ploited this world lead by 

 

selling the technology to 

 

West Germany, The Nether-
lands, Hong Kong and the 

 

USA, and is currently en-
gaged in sales discussion 

 

with many other countries. 

 

The latest country to sign 

 

an agreement to purchase 

 

Prestel software is Switzer-
land. This takes the form of 

 

Programmes, or instructions, 

 

which control the operation 

 

of the computer on which the 

 

information is stored. 

 

Like those with Germany 

 

and Holland, the Swiss deal 

 

is for the "pilot trial" soft-
ware, designed primarily for 

 

demonstration and informa-
tion development. Because 

 

Switzerland is multilingual, 

 

all the index pages will be 

 

translated into French and 

 

German. 

 

The Post Office budget for 

 

Prestel this year is £30 mil-
Iion and the technology is 

 

selling world-wide. 
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OhCE one "goes into
"
 electronics, 

 

and friends and relatives discover 

 

one's new interest, the well-meaning 

 

darlings start to off-load all manner 

 

of old electrical fittings and super-

heterodyne white elephants. We smile 

 

and thank them politely, dumping 

 

ninety per cent of it straight in the 

 

dustbin, but we do not discourage 

 

them, for the odd ten per cent of their 

 

junk may prove of value. 

 

Such was the case when I took 

 

delivery of a car boot-load of old 15A 

 

ceramic wall sockets and plugs, from 

 

a relative whose house had recently 

 

been rewired. Having decided that 

 

15A plugs do not marry easily with 

 

0.1 inch Veroboard transistor and i.c. 

 

layouts, the screws were removed, and 

 

the rest dumped. 

 

Amongst this stuff was also a few 

 

yards of heavy duty wiring cable, 

 

which was kept, for some unthinkable 

 

contingency. This cable, some 15mm 

 

wide, and 8mm thick, and covered in 

 

heavy grey plastic sleeving,.has made 

 

a fine headband for the home-made 

 

stereo headphones which I describe 

 

this month. 

 

The Stereo Headphones des-

cribed here can be constructed 

 

with items that will be found in 

 

many a junk box, yet the prototype 

 

was found, after many comparisons, 

 

to be capable of better sound re-

production than some commercial 

 

phones. 

 

First, acquire two plastic meas-

uring cups, as found in tins of 

 

Smash instant potatoes. Purchase 

 

two76mm plastic flowerpot saucers. 

 

After drilling a I inch hole through 

 

the centre of each flowerpot saucer, 

 

you will find that a 57mm diameter 

 

loudspeaker will fit snugly between 

 

the flanges on the underside of the 

 

saucer, and that the Smash meas-

uring cup will fit over the two, with 

 

an amount of swivel adjustment 

 

available from the "ball-and cup" 

 

movement. 

 

RIGHT 

 

$mash measuring cup 

 

Heavy-duty cable 

 

Loudspeaker 7512 

 

57mm Diu. 

 

6mm Hole drilled in 

 

centre of saucer 

 

The prototype earphones were 

 

made with loudspeakers having a 

 

nominal impedance of 75 ohms, 

 

which allows them to be used of 

 

course with any output up to that 

 

impedance, and the higher rating 

 

means that they are slightly re-

duced in sensitivity, which is an 

 

asset particularly when the phones 

 

are to be connected to the loud-

speaker outputs of equipment that 

 

does not boast an earphones 

 

socket. 

 

Obtain a length of heavy duty 

 

electrical cable (as referred to 

 

above). About 460mm should be 

 

sufficient. 

 

The beauty of a headband made 

 

from such cable is that it is suitably 

 

bendable, already covered, and has 

 

insulated conductors through the . 

 

middle. With.a little manoeuvring, 

 

the copper conductors can be cut 

 

and worked back into the outer 

 

sleeving, after soldering a length of 

 

single- or multi-stranded wire of 

 

more manageable diameter, to the 

 

ends of the two outer conductors. 

 

Drill a -�,, inch hole through the 

 

centre of the cable, about 20mm 

 

from each end, make a similar 

 

diameter hole through the centres 

 

of the Smash measuring cups, and 

 

fix with suitable bolts, washers and 

 

nuts. 

 

Now fix the speakers to the 

 

flowerpot saucers, a suitable ad-

hesive being UHU, or aircraft glue. 

 

After making two tiny holes in 

 

suitable places in each cup, thread 

 

the small wires through, and allow-

ing the minimum working length, 

 

cut, bare and solder to the speaker 

 

at one end, soldering the wires to 

 

the speaker at the other end. 

 

Thin connecting 

 

wires soldered 

 

to heavy—duty  
cable 

ol Cotton wow 

 

LEFT 

 

75mm Aowerpot ��' �`�,' °, ;d
°

; 
� %� 

 

• Earth 

 

saucer 

 

3—Core lead to
i
 

 

jack plug 

 

A suitable hole is made in the 

 

second cup also for the supply 

 

lead, which must have three cores 

 

—low-current mains cable would 

 

suffice, although the writer used 

 

four-core GPO cable, one core 

 

being cut back, and not used. 

 

Having bent the headband into 

 

shape, and checked that all is 

 

working OK, the saucer baffles and 

 

cup enclosures are now adjusted 

 

to suit the wearer, and then glued 

 

together. 

 

After fixing a stereo jack plug 

 

to the other end of the supply flex, 

 

the headphones are ready to. be 

 

used. Some sort of lambswool, 

 

chamois leather or plastic edging 

 

could be affixed to the edges of the 

 

plastic saucers, but the bare rims 

 

have proved to be very comfortable 

 

when worn for long periods of 

 

recording, and certainly less 

 

"sweaty" than conventional padded 

 

plastic muffs previously endured. 

 

The omission of such material 

 

probably also improved the bass 

 

response, through direct contact 

 

with the bone area around the ears. 

 

In tests, there seemed to be re-

sponse even when a 100Hz Baxan-

dall bass circuit was adjusted. 

 

Such a claim would appear to be 

 

unlikely, and the only explanation 

 

seems to be that there is a direct 

 

transmission of bass notes through 

 

the bone. The 76mm flowerpot 

 

saucer does however allow a 

 

greater area for resonance than 

 

conventional headphones, and this 

 

may also contribute to the in-

creased sound spectrum evident. 
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SAXON ENTERTAINMENTS 

 

STANDARD CENTAUR 100W 

 

€249 

 

CENTAUR 

 

+Corr£15 £57 12 STEREO DISCOS 

 

& VAT £21.12 Deposit C, W LIGHT SHOW & DISPLAY 

 

12 months @ £21.94 or 24 months @ £12.54 TWIN LOUDSPEAKERS & LEADS 

 

IODW-6OOW 

 

SUPER CENTAUR 20OW 

 

£299 

 

+Carr £15 

 

& vgT £25.12 

 

Deposit €68.12 

 

12 months @ £26:19 or 24 months @ £14.90 

 

GXL 200W 

 

£389 

 

+Carr ris 

 

& VAT £32.32 

 

With Twin
-
200 Watt 

 

Coi o:ets 

 

Depos, £87,32 

 

12 months @ £33.64 or 24 months @ £14.90 

 

GXL WITH PDF BINS,I 

 

£417 +Carr £15 

 

& VAT £34.56 

 

Deposit E93.56 

 

12 months @ £36.36 or 24 months @ £20.81 

 

CUSTOM CENTAUR 400/600W 

 

WITH FOUR PDF 100A BINS 

 

€699 +Corr 

 

& VAT £5/.52 

 

Deposit € 1 55.52 

 

12 months @ £60.54 or 24 months @ £34.66 

 

6XL + PDF BINS 

 

* 2 Year warranty 

 

* Full Mixing+-Crossfade+Mic/Tape Inputs 

 

* Headphone & Cue Light Monitoring 

 

* Full Range Bass/Treble Controls +Mic Tone 

 

* 4 Channel Soundlight + Display 

 

JUST PLUG 

 

SEND TODAY FOR 

 

IN AND GOH 

 

YOUR FREE BROCHURE 

 

P-A. & DISCOTHEQUE 

 

EQUIPMENT AT 

 

INCOMPARABLE PRICES 

 

MINI DISCO 100 WATT 

 

MONO SYSTEM WITH LOUDSPEAKERS 

 

11
 

 

€179.50 & VAT £15.56 Deposit €42,06 

 

: @ £16.22 or ?4 m.onths @ E9.24 

 

P.A. SYSTEMS 

 

2 YEAR GUARAN i  

 

110 a"f 5 £159.90 

 

& VAT £13.99 - Deposit 

 

12 months @14.77 or 

 

24 months @£8.48 £37.89 

 

* Four Mixing inputs 

 

* Boss & .Treble Controls 

 

* T•wm Piezo Horn Columns 

 

N.-'TT £249.00 

 

12 months @ £22.23 cr 

 

?A mcnl5s @ £12.73 £57.12 

 

AMPLIFIER UNITS ONLY 

 

APi00 AMPLIFIER 

 

£49.50 +carr £ 1.5a 

 

& VAT £3.96 

 

* 4 Mixed Inputs 

 

* Bass; Treble Controls 

 

* Vynrde Case 

 

* 1 DO welts Output 

 

Depcsd 

 

AP200 AMPLIFIER 

 

£89.50 =Corr £ 1:50 

 

& VAT £7.16 

 

* Six Mixed Inputs 

 

* Three Sets Bass/Treble 

 

* 200 Watts Output 

 

Slave Socket 

 

:

hillI1111116ALA SAXON KLAXON 

 

, 

 

UK Police Howan 5 0 

 

US Police Destroyer 

 

four Sirens in 

 

one package £ 17.50' 

 

+ VAT £ 1.40 

 

Individual Sirens £7.50 -VAT 60p 

 

SAXON SMASH 

 

Ap  

 

C, C, 

 

ALIEN VOICE 

 

SIMULATOR 

 

Add o new dimension 

 

to your disco with 

 

this press button effect unit 

 

Insert between uric & amp £7.50 + VAT 60p 

 

SrY+ïái � i.TFtSt' 

 

PLUTO 

 

PROJECTORS 

 

P140 £38.50 

 

150 WATT 
11 

 

INC WHEEL 

 

P5000 £89.50 + VAT £7.16 

 

250 watt 0. 1. inc Cassette/Wheel 

 

(Full ronge of wheels -ask for list) 

 

ELECTRECT MIC D1501 £18.50* 

 

TOP QUALITY UNIT -t-VAT  £2.31 

 

ECM105 LOW COST ELECTRECT 

 

CONDENSER MIC+ VAT 62p £5.00* 

 

MELDS CASSETTE ECHO-
REVERB UNIT- Twin input £65.00 

 

VARIABLE SPEED & DEPTH +VAT ï5.23 

 

AMPLIFIER MODULES 

 

D 30H7-20k[47 

 

❑ Short/open circuit proof 

 

❑ Top grade components 

 

Cl Suit most mixers 

 

á 

 

4 1, 1:, 

 

a 

 

A 

 

� 

 

SA308 8 ohms 3OW 45V £10.75* + £1.34 

 

Supply for 2 modules £11.90* + £1.49 

 

5Aó04 4 ohms 5OV £14.50 - £1.16 

 

Supply for 1 or 2 modules £14.95 + £1.20 

 

SA608 8 ohms 6OW 65V £15.50 + £1.24 

 

Suppply for 7 or 2 modules £14.95 + £1.20 

 

SA12044 ohms 120W 75V £17.50 + £1.40 

 

Supply for 1 module £14.95 + E1.20 

 

SA1206 8 aims 120W 9 W £21.00 + £1.68 

 

Supply for 2 modules £24.75 - F1.98 

 

DISCO MIXERS 

 

- COMPLETE OR MODULAR 

 

0000QOGGG6+G5+ 

 

MONO OR STEREO WITH AUTOFADE 

 

Available complete and ready to plug in or 

 

as an easy to conned module with all 

 

controls except monitor switch already fitted 

 

- full instructions supplied. 

 

FEATURES INCLUDE: 

 

twin Deck Mic & Tope inputs -Wide range 

 

boss & treble controls - Full headphone 

 

monitoring Crossfode -Professional stan-
dard performance. 

 

COMPLETE 

 

MIXERS 

 

(with case) 

 

Mono maim 

 

£45.75 + :3.66 

 

Stereo morns 

 

£63.75 + s.71 n 

 

MODULES 

 

Mono module £27.50 r 1220 

 

Stereo module £37.50 + £3.00 

 

Panel £3.95 + 32p 

 

Kit of knobs, 

 

sockets etc £5.50 t cap 

 

Mono C/W 
t
 

 

o 20 

 

Fran! pnel £9.50 + 76F r.honn 

 

.11 

 

a  

 

Stereo C/W - ccceM al! 

 

Frontponel£13.75+ il. 0, n vils 

 

Mixer/Monitor Modules %k*al 1! Io�e�oble 

 

Mono PC8 wily £6.50 /rill os PCB 

 

+ 52p 

 

Stereo PCB only E110.50 

 

+ 84p 

 

Mono C/W 

 

Front panel £9.50 + 76p 

 

Stereo C/W 

 

Front panel £13.75+£1.10 

 

Powersupptyto suit £450 Q Q 

 

sandforfullcletads. WAT76p " 

 

� 

 

�  

 

Make 

 

vourown 

 

Mono7 

 

D.I.Y. 

 

MODULES FOR 

 

P.A. SYSTEMS 

 

MONO 

 

;'STEREO 

 

Input N•.oduies 

 

Mono PCB only £6.50 

 

+ 52p 

 

Stereo PCB only £10.50 

 

+ 84p Y  Stereo 

 

MOTOROLA PIEZO HORNS £4.50. YES!! 

 

+ VAT 36p 

 

FUZZ LIGHTS Red, Blue, Yellow, Green £22.80 

 

+ VAT £1.82 

 

HEAVY DUTY SPOT BANKS -

MATCHES LOUDSPEAKERS 

 

.goy 60OW £35.504 way 800W £39.50 Carr £2 

 

,VAT £2.84 + VAT £3.16 

 

100W SPOTS 

 

Red-Biuc Amber Gr eon E1.50 ea. i VAT i2p 

 

CABINET FITTINGS 

 

Cl Vynide 50' wide 0.50m +VAT 28 

 

Kick-res grille SY wide £3.50m +VAT 28p 

 

Netlon kick proof 24' wide £3.50m +VAT 28p 

 

Cornctrs/feet/recess plates 15p ea. +VAT 1p 

 

Recess handle 45p + VAT 3pp 

 

Bar handles £2.50 -VAT 20p 

 

Jack plugs/ sockets 25p + VAT 2p 

 

LOUDSPEAKER CABINETS -
COMPLETE WITH LEADS 

 

❑ = tte-1 with ]DOW 17,000 Gauss drivers 

 

11 Rugged cabinets with aluminium ;rim - black vynide etc 

 

❑ Lifetime guarantee on main drive unit 

 

Standard IOOW I x 12 (48 x 41 x 24) 

 

Large tOOW 1 x 12 (65 x 48 x 24) 

 

P.A. 1 x 12 (+ 2 Precos) (80 x 38 x 241 

 

P.A. 2 x 12 20OW (100 x 38 x 24) 

 

Disco 2 x 12 200W (80 x 63 x 24) 

 

PDF reflex bin (80 x 40 x 41) 

 

£39.00 

 

Corr£3+VAi £3.12 

 

£49.50 

 

Corr £3 +VAT E3_96 

 

E66.50 

 

Corr £3 +VAT £5.32 

 

£99.00 

 

Corr £3 + VAT £7.92 

 

£85.00 

 

Corr £3 +VAT £6.80 

 

£95.00 

 

Corr £3 + VAT £7.60 

 

POF100 Reflex Bin -Twin Horns - Integrated Slave 

 

Amplifier - Accepts mono or stereo signals 

 

G Use with oi;• types of mixer 

 

O Pon and volume controls 

 

❑ Send for details £ 130 Corr E3 Deposit £28.40 

 

+VAT £10.64 

 

only or 

 

omplete 

 

on front 

 

panels 

 

SOUND-TO-LIGHT UNITS 

 

�-1.. 

. 

 

3 CHANNEL -3kW £29.50 

 

❑ Operates from 1 W upwards ' VAT £236 

 

❑ Boss/middle/treble/master + £1 carr 

 

controls complete 

 

Module only £19.75 + VAT £1.58 

 

Pone: £2.95 +VAT 24!.p 

 

4CHANNEL-
4 kW SOUNDLITE SEQUENCER (illus) 

 

£39.50 Corr £1 +VAT £3.16 

 

❑ Dimmer on each channel 

 

❑ Automatic sound light level 

 

❑ Logic circuitry throughout 

 

Module only £26.75 Panel £2.95 

 

-VAT £2.14 - VAT 240 

 

All prices subject to 8% VAT except where asterisked 

 

(12-'%) Shop premises open Toes to Sat 9 am - 5 pm 

 

Lunch 12.30 - 1 .30 pm Moil order dept open Mon to Fri 

 

10 am - 4 pm Ring 01-684 6385 

 

TO ORDER 

 

By Post Send your requirements with cheque crossed 

 

P.O. or 60p COD charge to address below or 

 

just send your Access or Barclaycard Number 

 

NOT THE CARD. 

 

By Phone You may order COD, Access or Barciaycord. 

 

Post & Packing SOp on ail orders except where stated. 

 

SAXON ENTERTAINMENTS 

 

327 Whitehorse Road, Croydon, Surrey. 

 

All Enquiries Large SAE Please Brochures on request 

 

MANCHESTER DISCO CENTRE, 237 DEANSGATE, MANCHESTER 

 

CALLERS ONLY -1061) 832 3.777 - COMPLETE UNITS ONLY 
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IT Is vIRTUALLY impossible today 

 

to build a pocket radio which 

 

can compare in price and perfor-
mance with the mass produced 

 

Japanese radios which are cur-

rently on the market. To build a 

 

radio of similar performance 

 

would involve a great deal of time 

 

and would probably cost much 

 

more than if you had purchased 

 

one in the first place. 

 

However, the cost is not the 

 

most important factor in this 

 

hobby, it is the experience and 

 

knowledge gained and the excite-

ment of putting together electro-

nic components to produce, in this 

 

case, a source of entertainment 

 

and information. 

 

This receiver is not intended to 

 

compete with the far superior 

 

superheterodyne type of radio, but 

 

was designed with simplicity in 

 

mind and the use of a p.e.b. makes 

 

it a suitable project for the 

 

novice constructor-

CIRCUIT DESCRIPTION 

 

Two integrated circuits are used, 

 

one is the ZN414 t.r.f. radio i.e., 

 

the other an LM380 small power 

 

amplifier i.e. The circuit diagram 

 

of the radio is shown in Fig. 1. 

 

The ZN414 is in itself a com-

plete a.m. receiver (less aerial and 

 

tuning capacitor) and as such could 

 

be used on its own without an 

 

amplifier if only headphone recep-
tion is required. 

 

This i.c_ requires a supply of 

 

between 1.1 and 1.5 volts, and 

 

unless this is reasonably stable, 

 

whistles and distortion will result. 

 

Perhaps the easiest method of ob-

taining this voltage is the system 

 

shown in the circuit. Here two 

 

diodes are connected in series 

 

across the supply voltage. 

 

�1 

 

— IN 

 

D 

 

_J 

 

e� 

 

0 

 

By J. Herron 

 

In a silicon diode, the junction 

 

does not conduct until the poten-
tial across it reaches a certain 

 

minimum, about 0.6V. When the 

 

diode does conduct the voltage 

 

across it remains steady -at this 

 

voltage. Thus with two diodes 

 

connected in series we obtain 

 

1.2V, which is within the limits 

 

of the i.e. Resistor R3 is a current 

 

limiting resistor for the diodes. 

 

TUNED CIRCUIT 

 

The tuned circuit, consisting of 

 

Ll and C2 selects the required 

 

frequency. After amplification 

 

and detection within the i.e. an 

 

audio output is available at pin 3, 

 

and thus across the volume cºn-

trol VRL 

 

Resistor R1 provides feedback 

 

between the output of ICI and its 

 

input. Resistor R2 together with 

 

the supply voltage sets the over-

all gain, and in most oases will be 

 

sufficient. However there may be 

 

times where more sensitivity is 

 

required, if this is so then the 

 

value may be adjusted to suit. 

 

However, the value is rather criti-

cal, and if a value very different 

 

from that specified is used, it may 

 

result in instability. 

 

With the given values for Ll 

 

and Cl, a high Q tuned circuit is 

 

produced resulting in good selec-
tivity. The values of both coil and 

 

capacitor may be altered if a 

 

tuning range other than medium 

 

waves is required. It is possible 

 

by careful changes in values to 

 

tune from the Iong wave band up 

 

to the 160m Amateur band. 

 

AUDIO AMPLIFIER 

 

As the output from the ZN414 

 

is unsuitable for direct connection 

 

to a loudspeaker an amplification 

 

stage is incorporated in the form 

 

of IC2, a general purpose audio 

 

i.e. type LM380. This i.e. has a 

 

fixed gain of 50 and can deliver 

 

up to 2 watts. 

 

The only component which 

 

needs to be mentioned is C5. This 

 

decouples the power supply and 

 

eliminates instability. It is impor-
tant that this is mounted close to 

 

the i.c. 

 

All the wiring details are shown 

 

in Fig. 2. A printed circuit board 

 

layout is shown and in the 

 

interests of stability this should be 

 

used. It is possible to use some 

 

other form of wiring, such as strip-
board but this is not really to be 

 

Fig. 1. The complete diagram of the Pocket Radio. 
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COMPONENTS 

 

Resistors 

 

R1 1001<0 

 

R2 10052 

 

R3 15W 

 

All #W carbon = 5 

 

Potentiometer 

 

VRl/S1 5 kilohm log. with 

 

ganged switch. 

 

Capacitors 

 

C1 0.01pF polyester 

 

C2 126pF nominal, plastic 

 

dielectric tuning 

 

capacitor 

 

C3 0.221tF polyester 

 

C4 10µF 10V elect. 

 

C5 0.1frF polyester 

 

C6 4.7µF 10V elect. 

 

.C7 1001tF 10V elect. 

 

Semiconductors 

 

IC1 ZN414 t.r.f. radio i.c. 

 

IC2 LM380 audio amplifier 

 

D1, D2 1N4002 silicon diode 

 

(2 oft) 

 

Miscellaneous 

 

L1 80 turns 28 s.w.g. enam. 

 

copper wire (see text) 

 

LS1 80 60mm diameter 

 

loudspeaker 

 

B1 9V PP3 battery 

 

Plastic case type PB1 or simi-
lar, minimum size 115 x 75 x 

 

40mm; printed circuit board; 

 

ferrite rod,10 x 75mm; 28s. w.g. 

 

enamelled copper wire; bat-
ery clip to suit B1 ; one 14-pin 

 

i.c. socket; small round con-
trol knob; tuning knob 40mm 

 

diameter; connecting wire_ 

 

Fig. 2. Complete wiring details for 

 

the radio. At top left is shown the 

 

topside of the p.c.b. and its position 

 

in the case. Note also the positions 

 

ofthe battery and coil. It is important 

 

that they are placed in these posi-
tions otherwise the lid will not fit in 

 

place. Next comes the rear of the 

 

front panel showing the connec-
tions required to the various con-
trols. Finally at bottom is the under-
side of the printed circuit board, 

 

which is shown full size. 

 

Everyday Fleet?-oni.cs, Jame 197.9 

 

367 

 



recommended. Incidentally for 

 

those who have never made a 

 

p.c.b., this is an ideal project to 

 

start with as it is very simple to 

 

build. 

 

All interconnecting wires should 

 

be as short as possible, particu-

larly the leads from the coil to 

 

the tuning capacitor, and frºm 

 

the capacitor to the board. 

 

If the beginner is unsure about 

 

his ability to solder, particularly 

 

1cl, it is recommended that a 

 

three-pin transistor socket is used. 

 

CASE 

 

The prototype was built in a 

 

commercial plastic case, type 

 

PBL There is of course no reason 

 

why a different case already to 

 

hand cannot be used, providing it 

 

is not metal and has minimum 

 

dimensions of 115 x 75 x 38mm. 

 

No drilling details are given as 

 

they and the size of the case will 

 

depend to a large extent on the 

 

size of components used. 

 

The p.c.b. was mounted on the 

 

bottom of the case using two 6BA 

 

screws and nuts_ The battery can 

 

be held in place by double-sided 

 

adhesive tape or Blu-Tak. 

 

Components mounted on the printed circuit board. 

 

COIL 

 

The coil, L1, is a home-made 

 

component and is constructed by 

 

winding 80 turns of 28 s.w.g. 

 

enamelled copper wire, close 

 

wound on a paper former, which 

 

is then slid over a lomm (
3a inch) 

 

ferrite rod. The length is un-

important providing it is at least 

 

75mm long and can also fit in the 

 

case. 

 

The tuning capacitor C2 was 

 

salvaged from an old miniature 

 

radio, but a readily available type 

 

can be obtained from a number 

 

of suppliers. It is not essential to 

 

keep to the value specified as 

 

the tuning range 

 

is quite wide. In-

deed, it may be 

 

an advantage to 

 

use an old capa-
citor already to 

 

hand, and change 

 

the number of 

 

turns on the coil, 

 

particularly if 

 

a different tuning 

 

range is envis-
aged. 

 

SPEAKER 

 

The speaker 

 

was attached to 

 

the front panel 

 

using two small 

 

clamps and 

 

countersunk 6BA 

 

screws. Alter-
natively the 

 

speaker can be 

 

stuck down using 

 

an impact adhe-
sive if it is de-
sired not to mar 

 

the front panel. 

 

Letraset or 

 

similar can then 

 

be used to label 

 

the front panel 

 

as required. 

 

IN USE 

 

After construction has been 

 

completed, and the board and 

 

other wiring checked for errors 

 

the battery may be connected. 

 

Connect the battery and switch 

 

on, rotate the volume control until 

 

a "hissing" sound is heard—this 

 

is white noise being picked up by 

 

the radio and suggests that it is 

 

working correctly. 

 

Rotate the knob of C2, where-

upon a number of stations should 

 

become audible. If none are heard 

 

then this is probably due to the 

 

coil being in the wrong position on 

 

the ferrite rod. Sliding the coil 

 

along the rod while at the same 

 

time adjusting C2, you should be 

 

able to find a position where a 

 

number of stations come in at 

 

roughly the same level. If all is 

 

well the coil can be stuck in posi-
tion. Blu-Tak or similar is suit-

able. 

 

The receiver gives good recep-
tion of local stations, and after 

 

dark many overseas stations can 

 

be picked up. The number and 

 

their level depends to a large ex-

tent on your location -and of course 

 

the time of day. 

 

Although the ZN414 is not being 

 

utilised to its full capacity, it 

 

nevertheless gives quite good 

 

results despite its simplicity. I1 
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T UAC 

 

TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD, 

 

PHONE 01 672 3137,'672 9080 

 

MANUFACTURERS OF QUALITY AMPLIFICATION AND LIGHTING 

 

CO NTROL SYSTEMS 

 

NEW FROM TUAC 

 

..;�a 

 

TDISO 

 

'►,: 

 

• 

 

7" x 9" x 14" ULTRA QUALITY HIGH POWER 5" x 5" x 2" 

 

New D.C. Coupled Design 

 

AMPLIFIERS 

 

Festurilrg--Electronic Shor, Open and Thermal Overload Protection. 

 

Brief Spec.—input Sensitivity 0-775 v. R.M.S. (O.D.B.) at 25K Ohms, 

 

Frequency Response 20 Hz-20 KHz T.H.D. at full power  1%. 

 

Hum and Noise-100 dB Relative full output 

 

T.D. 500 300W into 2 Ohms. 220W into 4 Ohms. 140W into 

 

B Ohms £4500 

 

Power supply P.S.300 £3000 

 

T.D.150 150W imD4 Ohms. 10OWinto 8 Ohms £2625 

 

Power supply P.S. ISO   £19 75 

 

T.D. 150 60 Version 13OW into 8Ohms. 40W into 15 Ohms E19 75 

 

Power supply P-S-60  £15.50 

 

Note—P.S. 300 will drive 2 T.D. 150 amplifiers 

 

All output ratings are R A1.S. continuous sine wave output. 

 

TO ORDER BY POST 

 

Make cheques,P.O.s payable to TUAC LTD., or quote Access¡Barclay Card No. (We 

 

accept holders phone orders 01-672 9080). 

 

Post to 

 

TUAC LTD., 121 CHARLMONT ROAD, LONDON SW 17 GAB. 

 

Send stamp for our tree 36 page catalogue of LIGHTING d AMPLIFIER MODULES, etc. 

 

LINEAR LM382 90p SN76227N 1o0p TBA810 loop 

 

AY38500 450p LM391 loop SN76228N 1lo0p TBA820 loop 

 

CA3039 70p LM555 25p SN76660N 75p TBA9200 280p 

 

CA3046 60p LM709C 40p TAA300 loop TCA270Q 220p 

 

CA3D60 225p LM710T05 80p TAA350 190p TCA270S 220p 

 

CA3065 200p LM71001L 6sp TAA550 35p TCA760 300p 

 

CA3076 250p LM723T05 40p TAA570 220p TCA4500A 45op 

 

CA3D80 75p LM723DIL 40P TAA661B 140p TDA1008 350p 

 

CA3084 250p LM733 1201) TAA700 350p TDA1034 450p 

 

CA3085 85p LM741 20p TAA790 350p TDA2002 306p 

 

CA3086 fi0p LM748 40p TADIQo 150p TDA2020 30013 

 

CA3088 190p LM7303N 1 00 p TAD110 130p TL684 120p 

 

CA3089 iSOp LM1458 loop TBA720S 60P XR320 250p 

 

CA3090AQ 350p LM3080 75p TBA120T asp XR2206 45op 

 

CA3723E 130p LM390D 55p TBA4800 200p XR2207 450p 

 

CA3130 11101) LM3909N 65p TBA5200 200p XR2206 600p 

 

CA3t40 80  MC1310P 140p TBAS30Q 200p XR2216 á501) 

 

LF356 90p MCI 312P 150p TBAS40 200p XR2567 250p 

 

LF357 a013 MC1314P 190p TBA5500 250p XR4136 1500 

 

LM211H 25op MC1315P 2300 TBA560C 250p XR4202 1500 

 

LM300TRS 17DP MK50398 650p TBA641A72 250p XR4212 1sOp 

 

SO 

 

LM304
AN

 2o0p MM53i6 80
30 MM5314 

p TBA7 OQ Ÿ25p XR4738 1SOP 

 

LM307N 65p NE529K 150p TBA750Q 200P ZN414 loop 

 

LM308T05 1DOp NE555 25p TBA800 sop 95H90 70OP 

 

LM308DIL loop NE556 90p 

 

LM309K 1DOp NE562B 'Loop In 4148 diodes by I.T.T.iTeaas too 

 

LH310T05 1sOp SADiD24 1500p for£1-50 

 

LM3liT05 1500 SL9179 650p Static Ram 21021024x 1 bit450 nanosee 

 

LM317K 325p SN76003N 1sOp £1 00each 

 

LM324 70p SN76013N 110p 2112 256 �< 4 bit 450 nano sec £250 

 

LM339 G0p SN76013ND 125p Murata ultrasonic trainsdueers 40kHz 

 

LM348N 900 SN76023N 110p £2�00eaehor£3�50pair 

 

LM380 60p SN76023ND 125p ALL PRICES INCLUDE POST AND 

 

LM381N 90p SN76033N 1sOp VAT 
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Ta POWELL 

 

306 St Paul's Road London NI 

 

Telephone 01-2261469 

 

BarclaylAccess credit cards accepted 

 

'GREENWELD
,
 

 

443D Millbrook Road, Southampton 

 

S01 OHX Tel: (0703) 772501 

 

All prices quoted Include VAT. Add 25P UKIBFPO Postage. Most orders des. 

 

patched on day of reeeipt. SAE with enquiries please. MINIMUM ORDER VALUE 

 

E1.Official orders accepted from schools. etc. (Minimum invoice charge £5). Export: 

 

Wholesale enquiries welcome. Wholesale list now available for bona-fide traders. 

 

Surplus components always wanted. 

 

THE NEW 1978-9 

 

GREENWELD 

 

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 THIS 

 

MONTH'S EE 

 

PROJECTS 

 

MAY 1979 

 

ELECTRONIC DICE 

 

XENON STROBE 

 

S.W. CONVERTER 

 

INTRUDER ALARM 

 

APRIL 1979 

 

SHAVER INVERTER 

 

TOUCH BLEEPER 

 

TRANSISTOR TESTER 

 

TOUCH BLEEPER 

 

MARCH 1979 

 

LABCENTRE 

 

A portable "instant" electronic work-
shop with tools, power supplies and test 

 

equipment for design work in logic (TTL 

 

and CMOS), audio, r.f. etc. 

 

CAR DIRECTION 

 

INDICATOR 

 

ONE-TRANSISTOR 

 

RADIO 

 

Prices not available at time of going to 

 

press. Please send S.A.E. for full details. 

 

E.E. 20-20 TUNER 

 

AMPLIFIER 

 

We can supply all parts required except 

 

the components for the RF unit for approx. 

 

£40. Send SAE for detailed list. 

 

NOTE: A more detailed list of parts 

 

supplied in. these and otherkits is available 

 

on receipt of a SAE. 

 

Most E.E. Projects back to 

 

SEPTEMBER 1978 available. 

 

"DOING IT 

 

DIGITALLY" 

 

This new series which started Ortober1978 

 

Is bound to be a big success. We supply a 

 

complete set of parte (as we did for last 

 

year e Teach-In series) for Just E19-75 + 

 

Et post for the Electronic Test Bed, and 

 

£2.75 for additional parts requlretl for 

 

first e parts, 

 

The GREENWELD 

 

Amplifier Kit 

 

Ideal for the beginner to make, this kit is 

 

complete right down to the last screwil 

 

Easily constructed on the PCB provided, 

 

the 4 transistor circuit will give 2W output 

 

from a crystal cartridge. Battery version 

 

E1-75, or with transformer for mains 

 

operation £3-OS 

 

PC ETCHING KIT MK 111 

 

Now contains 200 sq. Ins. copper clad 

 

board, fib. Ferric Chloride, DALO etch-
resist pen, abrasive cleaner, two miniature 

 

drill bits, etchin^ dish and instructions. 

 

114-50 

 

COMPONENT 

 

CABINET 

 

IDEAL. FOR THE 

 

NEWCOMER TO 

 

ELECTRONICS 

 

Contains hundreds of brand new 

 

resistors, capacitors, 

 

transistors diodes and I.C.'s 

 

All useful valves, carefully 

 

chosen to help the new 

 

canstiuctor pursue his hobby 

 

without finding himself short 

 

of some vital parts! 

 

All parts contained in clearly 

 

marked bags in a plastic storage 

 

cabinet 232 x 121 x 165mm 

 

with 9 drawers Into which ail 

 

parts can be neatly located. 

 

if bought individually parts plus 

 

case would cost over £45 but 

 

we are offering this for 

 

ONLY £29.95 + E1 p & P. 

 

Simply send a cheque or Pj0 

 

for £30.95 for immediate 

 

despatch. 

 

CONTENTS: 

 

200 1 watt resistors 

 

20 Wire wound resistors 

 

70 Ceramic Capacitors 

 

70 Mylor Capacitors 

 

50 Polyester Capacitors 

 

56 Electrolytic Capacitors 

 

61 Transistors 

 

12 I.C.'s 

 

20 L. E.D.'s 

 

55 Diodes and rectifiers 

 

Altogether 614 components. 

 

Price Includes current catalogue 

 

and Greenweld pen for reordering 

 

supplies. Pius free surprise gift. 

 

TRANSFORMERS 

 

All mains primary: 12-0-12V 50mA 2óp; 

 

1DOmA 9Sp; 1A E2-50. 6-0-6V 100MA 

 

85p; 1}A E2-40. 9-0-9V 75mA 85p; to 

 

E210. Multitapood type 0.12-15-20.24-
3OV, to £3.95; 2A £S 35; 3A £8,90; 20V 

 

21A 183901 25V 11A £225: 12V 8A £4; 

 

24V 5A E7.50; 0-22.34.41V 4A E7-501 

 

20V a 3DOmA twice £2,50; 12V 5 250MA 

 

twice £2 00 

 

RELAYS 

 

WS47 Low profile PC mntg tOx33x20mm 

 

6V coil, SPCO 3A contacts. 93P 

 

W817 11 pin plug In relay rated 24V ao, 

 

but works well on OV DC. 60hiscte 3 pole 

 

cio rated IOA, 9Sp 

 

W940 Open construction mein$ relay. 

 

3 sets í0A efo contacts. £1.20 

 

WST7, e75R 12-27V. DPCO 23 x 20 x 

 

Comm sealed can loop. 

 

W880 230V ate DPCO í0A contacts, 

 

encloses Case Et *30. 

 

W830 20OR 6-12V DPCO, 23 x 20 x 

 

13mm, sealed can 88p. 

 

Send SAE for our relay list-84 types listed 

 

and Illustrated. 

 

HEAT SINK OFFER 

 

Copper Toy sink 17mm dia x 2omm. 10 for 

 

40P; 100 for 931 1000 for £25 

 

POLYTHENE SHEET 

 

Size 36 x f8" 2008. Hundreds of uses 

 

around the home. 100 shoote for E1*50. 

 

Box of 1500 for £19 

 

it 
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15-240 Watts'. 

 

HY5 

 

Preamplifier 

 

HY30 

 

15 Watts 

 

into 80 

 

HY50 

 

25 Watts 

 

into 8" 

 

HY120 

 

60 Watts 

 

into 8sá 

 

HY200 

 

120 Watts 

 

into 8S2 

 

HY400 

 

240 Watts 

 

into 4sá 

 

POWER 

 

SUPPLIES 

 

P. & P. FREE U.K. ONLY 

 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

 

I.L.P. ELECTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, CT4 7AD. 

 

_
A
�"Itt 

 

ttP 

 

F°1Y SO 

 

The HY5 is a mbrd hybrid amph flat ideally suited for all 

app 

 

I'd

 

 

ations. All common input 

 

functions Smnç Canridgº,tuner, etc) are catered for internally. The desired function Is achieved 

 

either by a multi-way switch or direct connection to the apprapriete pins. The Internal volume 

 

and tone elrcuita merely require connee:inp to external potentiometerºSnot lnciuded). The HY5 

 

It conlDatihl! with ail I L.P. power amplittera and power supplies. To ease construction and 

 

fl

 

 

nounting a P.C. connector Is supplied with each pre•ampll
.

At. 

 

FEATURES: Como!ete pre-amplifier In single peck—Multl•iunctlon equalizatlon—Low noise 

 

—Low distortion—High overload—Two simply combined for stereo. 

 

APPLICATIONS: Hi-FI—Mlxers—Olsco—Guitar and Orgsn—Public address 

 

SPECIFICATIONS: 

 

INPUTS. Magçre�ic Plck-up 3mV; Ceramic Plck-up 30MV: Tuner 100m V; Microphone 10mV: 

 

Auxll isry 3-1001 VV Input impedance 4- 7XQ a: 1kHz. 

 

OUTPUTS. Tape 100mV: Main output fi00mV R.M.S. 

 

ACTIVE TONE CONTROLS. Treble t 12áB at 10kHz; Bass f at 100Hz. 

 

DISTORTION. 0�1 % et ;kHz. 
SiVftIjNo!sa 

Ratio 88dEI 

 

OVERLOAD. 38d8 on Magnetic Plck•up. SUPPLY VOLTAGE :j: 16-50V. 

 

Price £6.27 T 78p VAT P&P freº. 

 

The HY30Is an axClflnp New kit }ram I.L.P. It features a virtually indestructible I.C. with short 

 

Circuit and therms; protection. The kit Consicts of I.C., heetsink, P.C. boartl. 4 too store. 6 

 

cepac%tors, mounting kit, together with easy to follow construction and operating Instructions. 

 

TTO ampl lfier Is ideally suited to the beginner In audio who wishes to use the most up-to-date 

 

technology available. 

 

FEATURES: Complete Kit—Low Dlatprtlon—Short, Open and Thermal Protection—Easy to 

 

Build. 

 

APPLICATIONS: Updating audld equipment—Guitar practice amplifier—Test amplifler— 

audio oscillator. 

 

SPECIFICATIONS: 

 

OUTPUT POWER 15W R.M.S. into BD: DISTORTION 0 1 %at 1 6W. 

 

SUPPLY 
S
ENSITIVITY VOLTAGE t 18V ' 

FREQUENCY RESPONSE 1OHz-16kHz-3dB. _ 

 

Price E6 27 w 78p VAT P&P free. 

 

The HY50 leads I.L.P.'º total Integration approach t0 power amplifier design. The amplifier 

 

features an Integral heetsink together with the Simplicity of no eaternel components. During the 

 

past three 
endB rs 

the amplifler ties been refined 

High Fidelity modules n the 
to

 
the

 
extent that it must be one of the most

 

 

al 

 

 

FEATURES: Low Distortion—Integral Heatelnk—Only five connections-7 amp output tran-

tistors—No external components 

 

tems 

 

APPLICATIONS: Medium Power HI-FI Sys 
—Low power discD—Guitar amplifier 

 

SPECIFICATIONS! INPUT SENSITIVITY 500mV 

 

OUTPUT POWER 25W RMS into 8D LOAD IMPEDANCE 4.18D DISTORTION 0049; at 25W 

 

at 1kHz 

 

SUPPLY OISERATIO VOLTAGE O25 
d

B ZEE ÓS 
ENCY
50  R

ESPONSE 1OHz-45kHz-3dB. 

 

PAcº £8 18 t £z 02 VAT P&P free 

 

r
The 
ºquiremºnta including load 

of 
line and thermal protecti

wer 
on th
o. 
is 

ned to 
sets a
et n

new
o

ctanderd in 

 

modular design. 

 

FEATURES: Very low distortion—Integral heetsink—Load Tine protection—Thermal protec-

tion—five connectlons—No external components 

 

APPLICATIONS: HI-FI—High quality disco—Public address—Monitor amplifier—Gulterand 

 

organ 

 

SPECIFICATIONS 

 

INPUT SENSITIVITY 500mV. 

 

OUTPUT POWER BOW RMS Into 80 LOAD IMPEDANCE 4.1611 DISTORTION 0 04% at 6OW 

 

at ;kHz 

 

SIGNAL,'NOISE RATIO 90áB FREQUENCY RESPONSE IoHz-45kHz- 3dB SUPPLY VOLTAGE 

 

- 25V 

 

912E 114 50 85mm 

 

Price £1º.01 + it 52 VAT P&P free. 

 

The HY200 now Improved to give an output of 120 Watts has been designed to stand the most 

 

rugged conditions such as disco or group while Still retaining true HI-FI performance. 

 

FEATURES: Thermal shutdown—Very low distortion—Load line protection—Integral heataink 

 

—No externa; components 

 

APPLICATIONS: Hi-FI—Disco—Monitor—Power slave—Industrial—Public Address 

 

SPECIFICATIONS 

 

INPUT SENSITIVITY 500mV 

 

OUTPUT POWER12OW RMS Into BQ LOAD IMPEDANCE 4-160 DISTORTIONo 05%at 100W 

 

at 1kHz. 

 

SIGNALiNOISE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 

 

=45V 

 

SIZE 114 50 85mm 

 

Price £2799 + £2.24 VAT P&P free. 

 

The HY400 Is I.L.P.'s "Big Daddy" of the range producing 240W Into 401 It has been designed 

 

for high power disco address applications. If the amplifier is 10 be used at continuous 
high 

 

power levels a cooling fan Is recommended. The amplifier includes all the qualities of the rest 

 

of the family to lead the market as a true high power hi-fidelity power module. 

 

FEATURES: Thermal shutdown—Very low distortion—Load line protection—No external 

 

components, 

 

APPLICATIONS: Public address—Disco— Power slave—industrial 

 

SPECIFICATIONS 

 

OUTPUT POWER 24OW RMS Into 40 LOAD IMPEDANCE 4.160 DISTORTION 0 1%at 240W 

 

at 1kHz 

 

SIGNAL NOISE RATIO 94dó FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 

 

i 45V 

 

INPUT SENSITIVITY 500mV SIZE 114 100 E5mm 

 

Price £3661 + £3'09 VAT P&P free. 

 

PSU36 suitable for two HY30's E6 44 plus 81p VAT. PIP free. 

 

PSU50 suitable for two HY50's £8,18 plus £1.02 VAT. PIP free. 

 

PSU70 suitable for two HY120's £1458 plus £1
,17 VAT. PIP free. 

 

PSu90 suitable for one HY200 £1519 plus £1 21 VAT. P:'P free. 

 

PSu180 £2542 + £2'03 VAT. 

 

131 £0 48 + £0.06 VAT. 

 

I.L.P. ELECTRONICS LTD., 

 

GRAHAM BELL HOUSE, 

 

ROPER CLOSE, CANTERBURY, 

 

KENT, CT2 7EP. Tel: (0227) 54778. 

 

Please Supply 

 

Total Purchase Price   

 

I'Enclose Cheque ❑ Postal Orders ❑ Money Order ❑ 

 

Please debit my Access account ❑ Barclaycard account ❑ 

 

Account number 

 

Name and Address 

 

Signature 

 

Regd No. 1032630. 
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TRUE QUADRAPHONIC s y s t e m s 

 

often use complex electronic 

 

circuitry to achieve the end result, 

 

which to many people is basically 

 

a surround-sound type of effect. 

 

The original concept has prob-
ably been largely forgotten due to 

 

the often fanciful "gimmicky 

 

quad" type of records. It would 

 

seem therefore perfectly accept-
able to relate the "surround-sound" 

 

type of effect to true Quad, 

 

although one must make the state-
ment that the two are completely 

 

different but in most instances the 

 

effect is hardly noticeable. 

 

This has in fact been proved by 

 

the prototype which has been in 

 

use by the author now for 

 

several months, and on many 

 

occasions has fooled a few "hi fi 

 

knowalls" in believing that they 

 

are listening to true quadraphonic. 

 

The purpose of this article is to 

 

describe an add-on unit, which 

 

when connected to your existing 

 

stereo equipment will give quite a 

 

good quadraphonic effect. The 

 

difference in signals between the 

 

two rear speakers is sufficient to 

 

be detected, the resulting overall 

 

Ilu 

 

FOR THREE OR FOUR 

 

SPEAKER SYSTEMS 

 

Optional headphone output available. 

 

Stunning results from stereo records! 

 

sound akin to that of "surround-
sound". In fact the more the 

 

stereo separation in the original 

 

recording, the greater and more 

 

dramatic the quadraphonic effect 

 

will be. 

 

PRINCIPLES 

 

The basis of the Quadraphonic 

 

Simulator is a modification of the 

 

Hafler configuration. 

 

Fig. 1. Hafier's basic idea of adding a 

 

single speaker. 

 

Hafler demonstrated, that by 

 

adding a single speaker behind the 

 

listener and using the difference 

 

signals between left and right 

 

channels, interesting quadraphonic 

 

effects could be achieved, Fig. 1. 

 

However by using two speakers out 

 

of phase with each other a more 

 

realistic effect can be achieved, 

 

Fig. 2. 

 

There are at least two disadvan-

tages to the arrangement of Fig. 2. 

 

Fig. 2. By using two speakers, a more 

 

dramatic effect is obtained. 
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Fig. 3. Circuit diagram of the Quad Simulator. This is suitable for systems up to 10W 

 

r.m,s. output. 
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Fig. 4. Complete wiring details for the unit. Note the case has been "opened out" for 

 

clarity, There is nothing critical about the layout and could be varied as required. 

 

QUAD 

 

RIGH' 

 

END VIEW OF Q 

 

PL1 ANO PL2 

 

COMPONENTS 

 

Resistors 

 

R1 1052 5W 

 

-R2 22Q 3 W 

 

R3 2252 3W 

 

All are wirewound ± 5% 

 

Potentiometers 

 

VR1 10052 3W wirewound 

 

Capacitors 

 

C1 2201uF 16V elect. 

 

C2 220yF 16V elect. 

 

Miscellaneous 

 

PL1, 2 2 pin DIN plug (2 off) 

 

SK1.4 2 pin chassis mounting 

 

DIN socket (4 off) 

 

SK5 standard insulated 

 

stereo jack socket 

 

Aluminium or plastic case to 

 

choice, approximate dimen-
sions: 152 x 102 x 57mm; small 

 

round plastic knob; length of 

 

twin screened cable; nine way 

 

tag strip with two tags 

 

earthed: connecting wire. 
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One being that the connection of 

 

the extra speakers tends to reduce 

 

the separation between the main 

 

channels. Secondly, the volume of 

 

the rear speakers can only be 

 

adjusted by adding low value resis-
tors in the main speaker circuit: 

 

this may be inconvenient and could 

 

cause a mismatch. 

 

Despite these disadvantages the 

 

.circuit here seems to function 

 

quite well. 

 

CIRCUIT DESCRIPTION 

 

The complete circuit diagram for 

 

the Quadraphonic Simulator is 

 

shown in Fig. 3. 

 

The first point to notice about 

 

the circuit is the similarity between 

 

it and the Hafler configuration. The 

 

one major difference being the in-
clusion of Rl. This is basically 

 

included to reduce the level of 

 

signal applied to the rear speakers. 

 

Remember of course that not a 

 

great deal of volume is needed in 

 

the rear speakers, thus the reduc-
tion in volume is hardly noticeable. 

 

HEADPHONE OUTPUT 

 

An addition to the basic circuit 

 

is the provision of a headphone 

 

output, this part of the circuit 

 

consists of R2, R3, VRl and the 

 

output socket, SK5. Here the two 

 

fixed resistors set the basic limit 

 

on the volume through the head-
phones. 

 

Since you are mixing both front 

 

and back signals, the effect in the 

 

headphones is not the same as 

 

with speakers, nevertheless, the 

 

effect is still quite original. From 

 

this point of view, the variable 

 

resistor VRl is included to be able 

 

to mix the two signals in varying 

 

degrees, to produce the most 

 

pleasing effect. 

 

The unit is quite easy to build, 

 

and could if desired be incor-

porated inside your hi fi system. 

 

This would mean a fair amount of 

 

change in the hi fi set-up so is not 

 

recommended for the beginner. 

 

An option is available whereby 

 

the headphone output components 

 

could be omitted. If this is done, 

 

wiring it into the hi fi system would 

 

be that much easier. The option 

 

also exists if the unit is to be as 

 

originally intended, and that is as 

 

an outboard item. 

 

All the.wiring details are shown 

 

in Fig. 4. There is nothing critical 

 

about the layout and could be 

 

varied if required. A tag strip is 

 

used as a central connection point 

 

for most of the wiring. Note that 

 

although twin screened cable is 

 

shown for the input connection, 

 

this is by no means essential and 

 

ordinary four core cable can be used. 

 

JACK V= . & FAMILY.. e 

 

JACK'S BEING, INTERVIEWED FOR PROMOTION 

 

AND AS HIS BEARD GROWS QUICKLY, HE'S 

 

GOING TO USE HIS SHAVER INVERTER WHEN 

 

HE GETS TO WORK, TO MAKE A GOOD 

 

IMPRESSION ON THE BOARR 

 

--.�—� o
 • 

 

LATER 

 

The choice of case is also up to 

 

the constructor, either a metal or 

 

plastic type can be used, and it is 

 

not essential to keep to the dimen-
sions specified. Thus any case 

 

which the constructor has to hand 

 

can be used. 

 

When using a metal case it is 

 

important to use insulated sockets, 

 

particularly for SK5. If this is not 

 

observed then a situation will 

 

occur where the jack plug could 

 

possibly come into contact with 

 

earth, the resulting large increase 

 

in volume doing something terrible 

 

to the listeners nerves! 

 

IN USE 

 

Once constructed and checked 

 

for any mistakes the unit can then 

 

be put to use. 

 

Simply disconnect the original 

 

loudspeakers from the hi fi and 

 

plug them into the unit sockets 

 

marked LEFT FRONT and RIGHT 

 

FRONT. Connect an additional pair 

 

of speakers to the remaining two 

 

sockets, and connect the two leads 

 

into the speaker output sockets of 

 

the hi fi. When completed the unit 

 

is ready for use. 

 

As stated earlier, VRl is used 

 

to give a reasonable balance when 

 

using headphones. 

 

The Quad Simulator has now 

 

been used by the author for some 

 

time, and has been found of suffi-
ciently high quality to solicit 

 

several requests for the cricuit and 

 

other details. 

 

It is for this reason that the 

 

design has been presented here 

 

with the hope that many who build 

 

the simulator will have many hours 

 

of pleasure rediscovering old 

 

stereo recordings. 

 

How DID YOU 

 

GET ON, DEAR?) 

 

I-
-
rHE CAR WAS STOLEN BY 

 

JOY-RIDERS. I'VE JUST G07 IT BACK 

 

BY DOUG BAKER 
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WORMSHOP 

 

MATTERS 

 

Organisation 

 

The pleasure that is derived from 

 

the construction of electronic equip-
ment is very largely governed by the 

 

quality of that construction, and that 

 

in turn can be governed by the facili-
ties available. My earliest forays in this 

 

direction were in a tiny bedroom that 

 

constituted my "digs", and this in 

 

turn required a very surreptitious 

 

manner of working. I now have the 

 

luxury of a room devoted to photo-
graphy and electronics. In between I 

 

have made do in all sorts of ways. The 

 

advice that follows is therefore ex-
ceedingly practical. 

 

Firstly, always endeavour to avoid 

 

falling foul of the authorities, be they 

 

wife, mother, landlady, or who ever. 

 

This is plain commonsense, since 

 

falling foul of them may mean that 

 

your activities may be curtailed; 

 

terminated even. There is a more 

 

basic reason than this, and this is 

 

good old fashioned courtesy. Let 

 

courtesy be your key word, and if 

 

anything fails, at least you will have a 

 

clear conscience. 

 

Component Storage 

 

Assume you have been granted 

 

certain facilities, Of, you go. Then 

 

comes the time to clear all up after 

 

you. Where do you store everything? 

 

The less storage space, the greater 

 

the need for a disciplined mind. You 

 

can stuff everything into cardboard 

 

boxes, and of course they will suffice. 

 

Until they disintegrate. Jam jars are 

 

more durable if handled with care, and 

 

the contents can be reasonably easily 

 

identified. Better, but not ideal, 

 

I have yet to find anything better, 

 

for the storage of most electronics 

 

components, than the plastic drawers 

 

that slot into one another, both vertic-
ally and horizontally. They are avail-
able in several sizes, all compatible. 

 

Labels can be inserted into the fronts 

 

of the drawers aiding identification 

 

of the contents; the transparent fronts 

 

are an aid here. I have a large number 

 

of these drawers, bought over a period 

 

of several years, These house all my 

 

resistors, capacitors, transistors, dio-
des, as well as the veritable multitude 

 

of "small things" that are such an 

 

adjunct to our hobby. 

 

The resistors and capacitors are 

 

housed in decade increments. Resis-
tors of differing wattages or tolerances 

 

are segregated. Similarly, capacitors 

 

are segregated into types; electrolytic, 

 

By Harry T. Kitchen 

 

polycarbonate, polystyrene. Transis-
tors are segregated into types: ger-
manium or silicon; r.f. or a.f.; high 

 

power or low power. 

 

Rigid segregation is the key to 

 

efficiency and speed, and whilst it 

 

may sound profligate, remember that 

 

you can buy drawers as you require 

 

them; I bought mine in lots of two 

 

dozen. I have never regretted doing so. 

 

Tool Care 

 

Tools cost money. In the interests 

 

of reliability and longevity, they should 

 

be treated with care and not chucked 

 

carelessly into a pile. Cardboard 

 

boxes can be pressed into use, within 

 

the foregoing proviso. Tool rolls can 

 

be made or bought, and are to be 

 

preferred. 

 

If your tool collection is at all ex-
tensive, a proper tool box is well 

 

worth while. I have several "engineers" 

 

tool boxes, bought when they were 

 

around z4 each. They very probably 

 

cost double that now, but they are to 

 

be recommended. A useful comprom-
ise is the partitioned drawer sold for 

 

the storage of cutlery. 

 

When you have completed a con-
structional session, particularly on 

 

"borrowed" premises, i.e. the kitchen 

 

table (beware, I have a patent on'em1), 

 

always clear up properly after you. It 

 

takes very little time, but it can go a 

 

very long way indeed towards the 

 

maintenance of cordial relations all 

 

round. 

 

Buying Components 

 

We have so far considered the 

 

organisation of the home workshop 

 

as though it were fait accompli. This 

 

it will not always be. There will be the 

 

occasional constructor who will buy 

 

his components as he requires them. 

 

No storage problem for him. Others, 

 

like myself, will like to keep a large 

 

variety of components in stock so 

 

that almost any project can be com-
menced without the infuriating delay 

 

of obtaining componentsto suit. 

 

My decade storage may be a clue 

 

to my buying philosophy. Yes, I buy 

 

my resistors and capacitors in 

 

decades, in every sense of the word. 

 

Several years ago I saw an advertise-
ment for 5 per cent >FW carbon film 

 

resistors at ridiculous prices. I bought 

 

a few to check. They were eminently 

 

satisfactory, so in I plunged, 

 

I bought 10 off every decade in the 

 

E12 series from ion to 10MQ. A lot of 

 

resistors indeed, and they have been 

 

very well worth while. At a later date 

 

I added 5 per cent }W carbon film 

 

resistors, and a variety of wire wound 

 

types. Then came a consignment of 

 

computer stock" 2 per cent #W 

 

metal film. 

 

Similarly with capacitors. I bought 

 

10 off every decade in the Mullard 

 

C280E series, plus a wide variety of 

 

electrolytics and polystyrenes. The 

 

electrolytics are axial-ended, and I 

 

set an upper limit of 16 volts working 

 

as I did not envisage frequent use of 

 

higher voltages. Besides, my money 

 

had run outl 

 

Transistors 

 

The transistor problems were solved 

 

by buying a selection of the most 

 

commonly used types, a.f, and r.f., 

 

low and high power. Some comple-
mentary types were also bought. For 

 

diodes, I decided to standardise on 

 

the 1 N4004 and 1 N914 types, and these 

 

fulfil the vast majority of existing 

 

equipments. These semiconductors 

 

augmented an existing stock, and not 

 

for worlds would I part with my "red 

 

spot", "white spot" or "top hat" 

 

germanium transistors, or the equally 

 

venerable GEX34 series of diodes, 

 

plus the odd GET1 transistor. They're 

 

almost museum pieces) 

 

My philosophy is designed primarily 

 

for convenience, and if you agree 

 

with it, fine. If not, modify it to suit 

 

yourself. Many firms now advertise 

 

resistors and capacitors at very low 

 

prices, and give a small discount if 

 

10 or more of each value are bought. 

 

The same sometimes applies to 

 

semiconductors. I have never, ever, 

 

bought dubious ("unmarked", "re-
marked", or whatever) semiconduc-
tors. Use such components, and 

 

what do you do if your equipment 

 

fails to function? You could end up 

 

mystified and miserable, all for the 

 

sake of a few coppers. Is it worth it? 

 

"Make me happy, darling—give me the run 

 

of your electronic components shop." 
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BOOKS AND COMPONENTS 

 

244 

 

BP6 

 

BP14 - 

 

BP22 

 

BP24 

 

BP28 

 

BP27 

 

BP32 

 

BP34 

 

BP35 

 

BP36 

 

BP37 

 

BP39 

 

BP40 

 

BP41 

 

BP42 

 

BP43 

 

BP44 

 

BP45 

 

BP46 

 

BP47 

 

BP48 

 

BP49 

 

BP50 

 

BP55 

 

BP160 

 

BP202 

 

BP205 

 

BP213 

 

BP215 

 

BP216 

 

BP217 

 

BP221 

 

BP222 

 

BP223 

 

BP224 

 

BP225 
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BOOKS BY BABANI 

 

V.A.T. Zero Rated 

 

Beginners Guide to IC's 

 

Engineers á Machinists Ref. Tables 

 

2nd Book Transistor Equivs á Subs 

 

79 Electronic Novelty Circuits 

 

52 Projects Using IC741 (or Equiv) 

 

Radio Antenna Book Long Distance 

 

Reception á Transmission 

 

Giant Chart of Radio Electronic 

 

Semiconductor á Logic Symbols 

 

Build Metal á Treasure Locators 

 

Practical RepairlRenoyation C¡TV 

 

Handbook of IC Audio Preamplifier á 

 

Power Amplifier COn9Vuctipn 

 

50 Cicts use GermfSifiZemar Diodes 

 

50 Projects Using Refays,rSCR.rrriacs 

 

50 Field Effect Trans Projects 

 

Digital IC Equivs á Pin Connection 

 

Linear IC Equivs á Pin Connection 

 

50 Simple LED Circuits 

 

How to make Walkie-Talkles 

 

IC 555 Timer Projects 

 

Projects on Opto-elect, nics 

 

Radio Circuits Using IC's 

 

Mobile Discotheque Handbook 

 

Electronics Projects for Beginners 

 

Popular Electronic Projects 

 

IC LM3900 Projects 

 

Radio Stations Guide 

 

Coil Design á Construction Manual 

 

Handbook of Integrated Circuits 

 

Equivalents á Substitutes 

 

1 st Book Hi-Fi Speaker Enclosures 

 

Circuits for Model Railways 

 

Shortwave Circuits á Gear for 

 

Experlmenters á Radio Hams 

 

Electronic Gadgets á Games 

 

Solid State Power Supply Handbook 

 

28 Tested Transistor Projects 

 

Short-wave Receivers for Beginners 

 

50 Projects using IC CA3130 

 

50 CMOs IC Projects 

 

A Practical Inbc to Digital IC's 

 

Build Advanced Short-wave Receivers 

 

Beginners Guide to Building 

 

Electronic Projects 

 

£2 75t 

 

40P1 

 

E1 10t 

 

75pt 

 

75pt 

 

i5pt 

 

60pt 

 

aspt 

 

95pí 

 

95Pí 

 

75Pt 

 

Ell -107 

 

E7 25t 

 

£2 Sot 

 

£2 751 

 

75pt 

 

£1 2st 

 

£1 45t 

 

E1 25t 

 

£1 35t 

 

£1 3$t 

 

£1 3st 

 

fl 45t 

 

£1 35t 

 

£1 45t 

 

95pt 

 

75pt 

 

75pt 

 

aSpt 

 

65pt 

 

a5pt 

 

85p1 

 

95P1 

 

95pt 

 

95pt 

 

95pt 

 

95pt 

 

E7 20t 

 

E1 25t 

 

NEWNES BOOKS 

 

V.A.T. Zero Rated 

 

Order 

 

No. Description 

 

QUESTIONS á ANSWERS: 

 

216 Transistors 3rd Ed. 

 

217 Integrated Circuits 

 

218 Radio á Television 

 

219 Electronics 

 

220 Colour TV 2nd Ed. 

 

221 HI-FI 

 

222 20 Solid State Pro), for Car 

 

223 20 Solid State Prof. for Home 

 

224 110 1ní. Circ. Prof. for Home 

 

225 110 Thrysistor Projects 

 

226 Operational Amp. Proj. for Home 

 

227 110 Practical IC Prof. for Home 

 

228 Electricity 

 

229 Beginners Guide to Electronics 

 

230 Beginners Guide to Television 

 

231 Beginners Guide to Transistors 

 

232 Beginners Guide to Electric Wiring 

 

233 Beginners Guide to Radio 

 

234 Guide to Colour T.V. 

 

235 Electronic Diagrams 

 

236 Electronic Components 

 

237 Printed Circuit Assembly 

 

238 Transistor Pocket Book 

 

239 50 Photoelectric Circuits 

 

240 Semiconductor Handbook Part 1 

 

241 Semiconductor Handbook Part  

 

242 Electronics Pocket Book 

 

243 Radio Value ó Semiconductor Data 

 

244 Beginners Guide to Integrated Circuits 

 

209 Bi-PAK TTL Data Book 

 

BI-PAK CMOS Data Book 

 

Price 

 

El 00 

 

£1 00 

 

£1 25 

 

£1 15 

 

El 15 

 

E1 15 

 

£1 95 

 

Ei 95 

 

£2 95 

 

£2 50 

 

E2 50 

 

E2 T5 

 

£1 15 

 

E2 25 

 

£2 25 

 

E2 25 

 

E2 25 

 

£2 75 

 

£2 25 

 

£1 80 

 

Ei a0 

 

£i 50 

 

E3 90 

 

E1 a0 

 

£5 25 

 

£4-22 

 

E3.90 

 

E2,40 

 

£2 75 

 

Sop 

 

45p 

 

SWITCHES 

 

Description 

 

DPDT miniature slide 

 

DPDT standard slide 

 

Toggle switch SPST 

 

t} amp 250V a.c. 

 

Toggle switch DPDT 

 

1 amp 250V a.c. 

 

Rotary on-off mains switch 

 

Push switch-Push to make 

 

Push switch-Push to break 

 

ROCKER SWITCH 

 

A range o1 rocker 

 

switches SPST-moulded 

 

in high insulation. 

 

Material available In a 

 

choice of colours ideal 

 

for small apparatus. 

 

No. 

 

1973 

 

1974 

 

1975 

 

1976 

 

1977 

 

1978 

 

1979 

 

Colour 

 

RED 

 

BLACK 

 

WHITE 

 

BLUE 

 

YELLOW 

 

LUMINOUS 

 

Description 

 

Miniature SPST toggle, 2 amp 

 

250Y a.c. 

 

Miniature SPST toggle, 2 amp 

 

250V a.c. 

 

Miniature DPDT toggle, 2 amp 

 

250V a.c. 

 

Miniature DPDT toggle, centre 

 

off, 2 amp 250V a.c. 

 

Push button SPST, 2 amp 

 

250V a.c. 

 

Push button SPST, 2 amp 

 

250V a.c. 

 

Push button DPDT, 2 amp 

 

250V a.c. 

 

No. 

 

1958 

 

1959 

 

1960 

 

1961 

 

1962 

 

1963 

 

1964 

 

No. 

 

1980 

 

1981 

 

1982 

 

1983 

 

1984 

 

1985 

 

Price 

 

14p• 

 

15p` 

 

33P. 

 

42p
1 

 

Sop'̀ 

 

14p 

 

top` 

 

Price 

 

30p
. 

 

30p• 

 

38P
•
 

 

30P' 

 

30P. 

 

30P
•
 

 

Price 

 

7op• 

 

75p• 

 

sop 

 

95p` 

 

90p
1 

 

95p• 

 

£1.20 

 

MIDGET WAFER SWITCHES 

 

Single-bank water type-suitable for switching at 250V a.c 

 

100mÁ or 150V d.c. in non-reactive loads make-before-break 

 

contacts. These switches have a spindle 0 25ín dia. and 300 

 

Indexir.0. 

 

Description 

 

1 pole 12 way 

 

2 pole 6 way 

 

3 pole 4 way 

 

4 pole 3 way 

 

Order No. 

 

1965 

 

1966 

 

1967 

 

1968 

 

MICRO SWITCHES Order No. 

 

Plastic button gives simple 1 pole 

 

change over action 

 

Rating 10 amp 250V a.c. 1970 

 

Price 

 

48p• 

 

48p. 

 

480` 

 

480
• 

 

Price 

 

25p 

 

TRANSFORMERS 

 

MINIATURE MAINS Primary 240V 

 

No. 

 

2021 

 

2022 

 

2023 

 

Secondary 

 

6V.0-6V tOOmA 

 

9V-0-9V 100mA 

 

12V-0-12V 100mA 

 

MINIATURE MAINS Primary 240V 

 

with two independent, secondary windings 

 

No. Type 

 

2024 MT280-0-6V, 0-6V RMS 

 

2025 MT150-0-12V. 0-12V RMS 

 

1 AMP MAINS Primary 240V 

 

No. Secondary 

 

2026 6V-0-6V 1 amp 

 

2027 9V-0.9V 1 amp 

 

2028 12V-0-12V 1 amp £260` 

 

2029 15V-0-15V 1 amp £2'75` 

 

2030 30V-0-30V 1 amp £3<5• 

 

STANDARD MAINS Primary 240V 

 

Multi-tapped secondary mains transformers available in ; 

 

amp. 1 amp and 2 amp current rating. Secondary taps are 

 

0-19-25-33-40-51)V.

Voltages available by use of taps. 

 

4. 7, 8, 10, 14, 15, 17, 19, 25, 31, 33, 40. 25-0-25V. 

 

No. Rating Price 

 

2031 i amp i.3 40 P. á P. 86 

 

2032 1 amp £4.40 p.&. P. 86p 

 

2033 2amo £s 45 P.á P.£1 10 

 

Price 

 

Ez 56• 

 

£2 00` 

 

Price 

 

SOP` 

 

90P 

 

95P• 

 

Price 

 

£1 �00 

 

£1 OO 

 

P. á P. 45p 

 

P- á P. 45p 

 

P. á P. 55p 

 

P. á P, BBP 

 

P. á P. 86p 

 

P.C.B. BOARDS 

 

C26 4 pieces 8" x. 31" (approx.) Single-sided fibreglass Sop 

 

C27 3 pieces 7' x 31" (approx.) Double-sided fibreglass 60p 

 

FUSE HOLDERS AND FUSES 

 

Description 

 

20mm x 5mm chassis mounting 

 

1-'In x }in chassis mounting 

 

1 lin car inline type 

 

Panel mounting 2O'. 

 

Panel mounting 111n 

 

QUICK BLOW 20mm 

 

Type 

 

150mA 

 

250mA 

 

550mÁ 

 

800mA 

 

No. 

 

611 6" 
612 Sp 

 

613 Sp 

 

614 7p 

 

ANTI-SURGE 20.m 

 

Type 

 

lOO nA 

 

250mA 

 

500mA 

 

No. 

 

62'1 

 

623 

 

624 

 

Order No. 

 

506 

 

507 

 

508 

 

509 

 

510 

 

Price 

 

70
1 

 

lo
p

e 

 

20P• 

 

3op
1 

 

Type No. Type No. 

 

to 615 Sp 3A 619 Sp 

 

1.5A 516 6p 4A 620 9p 

 

2A 517 5p 5A 621 5P 

 

2-5A 618 6p 

 

Type No. Type No. 

 

to 625 2-SA 628 

 

2A 626 3-15A 629 

 

1-6A 627 5A 630 

 

All 7p each 

 

QUICK BLOW ijin 

 

Type NO. Type No. Type No. 

 

250mA 631 500,rA 632 300mA 634 

 

All 7D each 

 

Type No. Type No. Type No. 

 

1A 635 2.5A 638 4A 641 

 

2A 637 3A 639 5A 642 

 

All 6p each 

 

NUTS AND BOLTS 

 

BA BOLTS-packs of BA threaded cadmium plated screws 

 

slotted cheese head. 

 

Supplied in multiples of 50. 

 

Type No. Price Type No. Price 

 

l in OBA 839 £1.20 iin 4BA 846 320 

 

;In OBA B40 75p 'in 4BA 847 25p 

 

1 in 28A 842 65P ;in 6BA 848 40p 

 

*
it 

 

n 2BA 843 45P ;In 6BA 849 210 

 

lin 28A 644 52p :in 6BA 850 250 

 

lin 48A 845 44p 

 

BA NUTS-packs of cadmium plated full nuts in multiples of 

 

50. 

 

Type No. Price Type No. Price 

 

OBA 855 720 4BA 857 300 

 

2BA 856 480 6BA 856 24p 

 

BA WASHERS-fiat cadmium plated plain stamped washers 

 

supplied to multiples of 50. 

 

Type No. Price Type No. Price 

 

OBA 859 140 45A 861 120 

 

2BA aw 120 68A 862 12P 

 

SOLDER TAGS-not tinned supplied in multiples of 50. 

 

Tyype No. Price 
T&p9 

No. Price 

 

OBA 851 GOP 4BA 853 22P 

 

25A 852 28P 6BA 854 22p 

 

AUDIO LEADS 

 

107 FM Indoor Ribbon Aerial 609` 

 

113 3-5mm Jack plug to 3 Smm jack plug. 

 

Length 1 Sin 75pi 

 

114 5 pin DIN plug to 3-5mm. Jack connected to 

 

pins 3 á 5. Length 1-5m Ip` 

 

115 5 pin DIN plug to 3 5mm. Jack connected to 

 

pins 1 á 4. Length 1 5m asp. 

 

116 Car aerial extension. Screened insulated 

 

lead. Fitted plug á ski. £1-25• 

 

117 AC mains connecting lead for cassette 

 

recorders ó radios. 2 metres flap' 

 

118 5 pin DIN phono plug to stereo headphone 

 

jack socket £1 as, 

 

119 2+2 pin DIN plugs to stereo jack socket 

 

with attenuation network for stereo 

 

headphones. Length 0.2m 900
1 

 

120 Car stereo connector. Variable geometry plug 

 

to flt most car cassette. 8 track cartridge á 

 

combination units. Supplied with inline fused 

 

power lead and instructions. GOPe 

 

123 6 Bm Coiled Guitar Lead Mono Jack Plug 

 

to Mono Jack Plug BLACK £1 f8 

 

124 3 pin DIN plug to 3 pin DIN plug. 

 

Length 1.5m 75pi 

 

125 5 pin DIN plug to 5 pin DIN plug. 

 

Length 1-5m 75pi 

 

126 5 pin DIN plug to Tinned open end. 

 

Length 1 -5m 75p` 

 

127 5 pin Din plug to 4 Phone Plugs. 

 

All colour coded. Length 1 -Sm £1.301 

 

128 5 pin DIN plug to 5 pin DIN socket. 

 

Length 1.5m SOP• 

 

129 5 pin DIN plug to 5 pin DIN plug mirror 

 

image. Length 1 Sm E1.051 

 

130 2 pin DIN plug to 2 pin DIN tnlme socket. 

 

Length Sin Gap. 

 

131 5 pin DIN plug to 3 pin DIN plug. 1 á 4 

 

and 3 &S. Length 1-5m 9301 

 

132 2 pin DIN plug to 2 pin DIN socket. 

 

Length 10m 04P
1
 

 

133 5 pin DIN plug to 2 phono plugs. 

 

Connected Dins 3 á 5. Length 1.5m 750
. 

 

134 5 pin DIN plug to 2 phone sockets. 

 

Connected pins 3 á S. Length 23cm Gap` 

 

135 5 pin DIN socket to 2 phone plugs. 

 

Connected Dins 3 á S. Length 23cm 040' 

 

136 Called stereo headphone extension lead. 

 

Black. Length 6m £1.751 

 

178 AC mains lead for calculators etc. 45P
1 

 

CASES AND BOXES 

 

INSTRUMENT CASES. In two sections vinyl covered 

 

top-and sides, aluminium bottom. front and back. 

 

No. Length Width Height Price 

 

155 8in Sim tin £1-25 

 

156 llin fin 3in 9212 

 

157 bin 4-in tain £1.30 

 

158 gin Sain 2j.in £t�Tll 

 

ALUMINIUM BOXES. Made from bright all., folded 

 

construction each box complete with halt inch deep lid 

 

and screws. 

 

No. Length Width Height Price 

 

159 sain 21in Tsin O2p 

 

160 4in 4in thin 111211) 

 

161 4in 2;In I'm 92P 

 

162 S;-tn 4in 1;In 700 

 

163 4in 2,1n tin fop 

 

164 3in tin tin 440 

 

165 7in Sin 2}in £104 

 

166 8in bin 3in £i -32 

 

167 Gin 41n tin Up 

 

V.A.T. Add 12}% to prices marked-, 8% to those unmarked 

 

Items marked are zero rated. 

 

P&P. 35p unless otherwise shown. Giro Acc No. 388-7006 

 

BFARIK 

 

DEPT. EE6, P.O. Box 6, Ware, Herts. 

 

COMPONENTS SHOP: 18 BALDOCK 

 

STREET, WARE. HERTS. 
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TOTAL AMPLIFICATION FROM CRIMSON ELEKTRIK 

 

-WE NOW OFFER THE WIDEST RANGE OF SOUND PRODUCTS-

STEREO PRE-AMPLIFIERS 

 

CPR 

 

CPR 1 -THE ADVANCED PRE-AMPLIFIER 

 

Tne Oes: pre-ampilfer in ;ne U.K. The superiority of the CPR 1 is Dtoba ily in the disc Stage. The 

 

overload margin ,s a suparo 40d8. this together with the high sle
i

w np %ensures clean top. even 

 

with high output cartridges ttackinB heavily modulated records. Common-mode distortion s 

 

eliminated by an unusual deslgr.. R.LA.A, is accurate to idó: signal to noise ratio is 7048 rela[ive 

 

•o 3.5mV; distorion <.005%at 3OdB overload 20kHz, 

 

Fullowinp this stage is the flat gg ri balance stage to bring tape, tuner, etc. up to power amp. signal 

 

levels. Signal to nose recto 86d8; slew-rate 3ViúS; T.H.D. 20Hz - 2OkHz < .008% at any Level. 

 

F.E.T. muting. No cpmrols are fitted. There ;a no provision for cone controls. CPR 1 size is 130 x 

 

SO x 20mm. Supply to be +15 volts. 

 

MC 1 -PRE-PRE-AMPLIFIER 

 

Suitable fr. nearly all moving-coil cartridges. Send for details. X02 : X03 - ACTIVE CROSSOVERS 

 

X02 - two way. XO° - three way. Slope 24dS/Octave. Crossover points set to order within t0�. 

 

REG 1 - POWER SUPPLY 

 

The regulator module. REG 1 provides 15-0-16v to power the CPR 1 and MC 1. 1t can be used 

 

with any of our power amp supplies or our sma!I transformer TR 6. The power amp kitwlll accom-

modate it. 

 

POWER AMPLIFIERS 

 

It would be pointless to list in so small a space the number of recording studios, educational and 

 

government establishments, etc. who have been using CRIMSON amps satisfarorily for quite 

 

some time. We have a reputation for the highest quality at the lowest prices. The power amp is 

 

available in five types. they all nave the same specification: T.H.D. typically :Ot%any power 1 kHz 

 

8 ohms; T.I.D. insignificant; slcw rate limit 25V/uS; signal to noise ratio 110tlB; frequency 

 

response IOHz-35kHz. -305; stability unconditional; protection drives any load sa°ely; sensitivity 

 

775mV f250mV of 1 DOmV on request): size 120 x 80 x 25mm. 

 

POWER SUPPLIES 

 

We produce suitable power supplies which use our superb TOROIDAL transformers only 50mm 

 

high with a 120-240 primary and single bolt fixing [includes capacitorsibridge rectifier'. 

 

POWER AMPLIFIER KIT 

 

T,ne kit includes all metalwork, heatsinks and hardware to house any two of our power amp 

 

modules plus a power suppN- It is contemporarily styled and its quality is consistent whh that of 

 

our other products Comprehensive instructions and full back-up service enables a novice to build 

 

it with confidence in a few hours. 

 

ACTIVE CROSSOVERS 

 

X02   

 

X03   £2306 

 

POWER AMPLIFIER MODULES 

 

CE 608 SOW/B ohms 35-035v £1630 

 

CE 1004100W/40hm53"-35v £1922 

 

CE 1008100W/8 ohms 45-0445v £23-22 

 

CE 1704 170W/4 ohms 45-0-45v £2912 

 

CE 1708 170W/8 ohms 60-0-60v £3190 

 

TOROIDAL POWER SUPPLIES 

 

CPS 1 for 2 x CE 608 or 1 x CE 1004   £1437 

 

CPS2 for 2 x CE 1004 or 2/4 x CE 608 £1682 

 

CPS3 for 2 x CE 1008 or 1 x CE 1704 £1766 

 

CPS4 for 1 x CE 1008   £1531 

 

CPS5 for 1 x CE 17087 £22.68 

 

CPS6 for 2 x CE 1704 or 2 x CE 1708 £2398 

 

H EATSI NKS 

 

Light duty. 50mm, 2-CAN   £1.30 

 

Medium power, f00mm, 1.4'C/W .   £2-20 

 

DEscc/ggroup, 150 m, 1 1°CAN . - - £2.85 

 

Fan, 80mm, state 120 or 240v . £18-50 

 

Fan mounted on two drilled 100mm 

 

heatsinks, 2 x 4'C W, 65`C max. 

 

with two 176W modules.   £2916 

 

THERMAL CUT-OUT, 70°C . . . £1.38 

 

£1483 

 

POWERAMPKIT £3240 

 

PRE-AMPS: 

 

These are available in two versions -
one uses standard components, and the 

 

other (the SI uses MO resistorts where 

 

ec -s and tantalum capacitors. 

 

CPRI .£2949 CPRIS £39.98 

 

MCI £1850 MCIS £29.49 

 

POWER SUPPLY: 

 

REGI . . £&75 TR6 £1-75 

 

BRIDGE DRIVER, SDI 

 

Obtain up to 340W using 2 x 170W 

 

amps and this module. 

 

SDI . . . . . . £540 

 

CRIMSON ELEKTRIK 

 

1ASTAMFORD STREET, 

 

LEICESTER LE1 6RILL 

 

Tel. (6533) 537722 

 

Ali prices shown are UK onlyand include VAT end post. COD 90p extra, £100 limit ExpOrris 

 

no problem, please write for specific quota. Send large SAE it 3 )nrernetional Reply 

 

Coupons for detailed information UK-please allow up to 21 days for delivery. 

 

Distributor: Mini[ Teleproducter, Box 12035, 

 

S-750 12 Uppsala 12, Sweden. 

 

go
Heathkit electronic test 

 

equipment course. 

 

Section 1. Analogue and digital meters. 

 

Section 2. Oscilloscopes. 

 

Section 3. Frequency generation and 

 

measurement 

 

Section 4. Special measuring instruments. 

 

Heathkit car electrical 

 

systems course. 

 

Section 1. Electrical principles of the car. 

 

Section 2. Starting system fundamentals. 

 

Section 3. Car charging systems. 

 

Section 4. Accessories and body electrical. 

 

Two new self-instruction courses from Heathkit. 

 

Based on step-by-step programmed instructions, 

 

they let you learn at your own pace in your own 

 

home. 

 

Each course is complete and contains audio/ 

 

visual material, text, and parts for `hands on 

 

experiments with the optional Heathkit experi-
menter trainer. So all you need is a cassette player 

 

and the will to learn. 

 

Full details of Heathkit courses are available in 

 

the Heathkit catalogue, together with hundreds of 

 

kits you can build nor 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. 

 

',uldr ring 

 

Iton utlrl 

 

FREE 

 

Nto 

 

Heathkit C11265 Digital Tach/Speedometer. 

 

Push-button digital readout. Displays engine speed/rpm. 

 

Accurate to 1 mph or rpm variations of 100. 

 

' To: Heath (Gloucester) Limited, Dept. EE6,79 Bristol Road, Gloucester, GL2 6EE. 

 

Please send a copy of the Heathkit cataiogue.I enclose 20p in stamps. ❑ 

 

Please send a copy of the Computer Brochure. I enclose 20p in stamps. ZI 

 

' Name._  -

' Address- -   

 

N, It B. If you are already on the Heil 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 offer 
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CONNOISS101 

 

PACKAGI 

 

DIA[ 

 

oUBTLEss some builders of the 

 

EE2020 Tuner Amplifier will be 

 

looking around for a pickup-turntable 

 

unit. For them, and others starting 

 

out into the hi f! field, the choice has 

 

to be made from a large range of 

 

record playing equipment, and many 

 

factors have to he taken into account. 

 

There is one particularly interest-
ing possibility for the handyman to 

 

consider. That is the purchase of a 

 

kit of parts for assembly at home. 

 

This is precisely what is offered by 

 

Connoisseur with their new "Package 

 

Deal" which has been announced at 

 

an opportune time. It comprises the 

 

BDl Turntable Kit, SAU2 Pickup 

 

Arm, and Plinth with acrylic cover. 

 

The BDl Belt Drive Turntable Kit 

 

has been available for home assem-
bly for many years, and is justifiably 

 

popular. It operates at 3313 and 45 

 

r.p.m. using a flexible belt drive sys-
tem. The Connoisseur Pickup Arm 

 

Type SAU2 is equally popular and is 

 

an ideal complementary precision 

 

instrument. The wooden Plinth pro-
vides stylish housing and completes 

 

the ensemble. 

 

The work involved in assembling 

 

this kit is by no means onerous, and 

 

requires hardly anything more than 

 

a screwdriver and a pair of pliers: 

 

save a special spanner—and that's 

 

provided. 

 

BD1 BELT DRIVE TURNTABLE KIT 

 

The eight-page instruction booklet 

 

gives minutely detailed assembly 

 

instructions for the BD1 Belt Drive 

 

Turntable Kit and is well illustrated 

 

with practical diagrams. 

 

This booklet, however, requires 

 

revising, for our copy states on the 

 

front page "Speed change is accom-
plished by push button ...". In fact, 

 

a lever is used for this purpose on 

 

the actual equipment submitted to us. 

 

We followed the stage-by-stage 

 

directions, during which it became 

 

apparent that further revisions are 

 

required to this booklet. "Operation 

 

I" revealed that a different type of 

 

connector block was supplied to that 

 

illustrated. 

 

KIT SPECIFICATION 

 

MAINS SUPPLY 

 

200/240 or 100/125 volts a,c. Ad-
justable by user, Power. 5W, 

 

MOTOR 

 

Synchronous constant speed 

 

motor runs at 375 r,p.m, at 50Hz; 

 

450 r.o.m, at 60Hz. Drive pulleys 

 

for 5CHz or 60Hz available. 

 

TURNTABLE 

 

%4 in (260mm) lathe turned 

 

aluminium casting. Precision 

 

ground spindle. Manganese 

 

bronze bearing, 

 

DRIVE 

 

Precision ground round section 

 

rubber belt. Unique drive ar-
rangement via groove in outer 

 

surface cf turntable rim. 

 

PERFORMANCE 

 

Rumble: 
—60dB1(Maker's figures) 

 

Hum: —80dB f 

 

Wow and flutter: Less than 0.1 % 

 

FINISH 

 

Black hammer with satin silver 

 

and matt black trim. 

 

Control knob: bright finish 

 

turned alumium. 

 

Plinth: Afromosia wood, waxed 

 

finish, Dust cover; transparent 

 

acrylic. 

 

The mains switch panel assembly 

 

came as a completed unit. The 10W 

 

ballast resistor in the mains input 

 

line was mounted in such a way that 

 

one end would have made direct con-
tact w7th the brass spacing pillar 

 

when this was fitted. (Mains to 

 

chassis') Disaster was averted by 

 

easing the resistor upwards and away 

 

from the pillar hole by a distance of 

 

14 inch. (In addition to this action, it 

 

would be a wise precaution to fit a 

 

piece of plastic sleeving to this pillar.) 

 

NOTE: A plastic-sleeved pillar is now 

 

being provided by the manufacturer. 

 

The motor came with the two-speed 

 

pulley already fitted. After the motor 

 

was mounted, the turntable and belt 

 

in position, it was found necessary to 

 

move the pulley slightly upwards on 

 

spindle to align correctly with turn-
table belt groove. 

 

Hand rotation of the turntable 

 

proved the correct operation of the 

 

speed change device: the belt moving 

 

from one pulley groove to the other 

 

as the lever was thrown. 

 

A hinged plastic cover protects the 

 

pulley. There is not too much room 

 

for comfort. When initially closed the 

 

cover was found to foul the pulley. 

 

The only remedy was to slacken the 

 

motor screws and ease the motor 

 

away (towards the rear corner of the 

 

platform). This cleared the trouble. 

 

Then mains was applied and the 

 

action of the speed change checked_ 

 

It functioned perfectly, at 3313 and 

 

45 r.p.m. 

 

SAU2 PICKUP ARM, 

 

A template is provided to ensure 

 

correct positioning of pickup base in 

 

relation to the turntable centre 

 

spindle. But this was not required in 

 

the present case since the mounting 

 

board (part of the BD1 Plinth and 

 

Cover Kit) came already drilled for 

 

the pickup and the arm rest. It was 

 

therefore a simple task to mount and 

 

secure the pickup with its locking 

 

nut. 

 

Dual signal output leads are sup-
plied. These terminate at one end in 

 

a 5-pin plug and this fits into the 

 

socket on pickup base. The other end 

 

of the cables are fitted with phono 

 

plugs. A separate earth lead is pro-
vided and is intended to be connec-
ted to the preamplifier chassis. 

 

The head shell is suitable for all 

 

standard cartridges with lsin fixing 

 

centres. Lateral adjustment is pro-
vided to give minimum tracking error. 

 

The SAU2 instuction leaflet ex-
plains how to adjust for required 

 

height of arm; for required track-
ing weight, which is performed 

 

with the aid of the precision balance 

 

supplied; and for correct bias weight. 

 

An additional small weight is sup-
plied to substitute for the larger 

 

weight when lower tracking weights 

 

are used. 

 

A hydaulic arm lifting device is 

 

incorporated. This is set correctly at 

 

the factory. 

 

The Connoisseur BD1/SAU2 

 

"Package Deal" is currently available 

 

from retailers at a price of less than 

 

£50.00 (VAT extra). 
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one 

 

THIS month we explain some of the 

 

alpha, and alpha-numeric codes to be 

 

found on resistors, capacitors and trans-
istors to aid value and application 

 

identification. 

 

BS1852 RESISTANCE CODE 

 

It is common nowadays to find the 

 

value of a resistor printed on the body 

 

in the form of an alpha-numeric code. 

 

Letters R, K, and M, are used as 

 

multipliers R= X 1, K= X 1,000 and M 

 

= X 1,000,000. The position of these 

 

letters among the two most significant 

 

digits also acts as the position of the 

 

decimal point. For example, 4K7 = 4.7 

 

kilohms, M22=0.22 megohms=220 

 

kilohms. 

 

The tolerance of the resistors is 

 

indicated by the addition of a second 

 

letter appearing in the last position: 

 

F=1%, G=2%, H=2.5%, J=5%, 

 

K=10%G, M=20%. 

 

Example of the full code: 4K7J 

 

=4.7 kilohms±5%; 2R2N=2.2 ohms 

 

± 10%. 

 

ALPHA—NUMERIC 

 

CAPACITOR CODING 

 

Ceramic plate capacitors of Russian 

 

origin are commonplace nowadays and 

 

these use a alpha-numeric coding simi-
lar to the above-resistor system. For 

 

example 33K, 4K7, the K acting as a 

 

X1000 multiplier and decimal point 

 

position giving the value in pico-

farads. Therefore 33K=33,000pF or 

 

0.033!,F, and 4K7 =4,700pF or 

 

0-00471�F. The K can also be used 

 

merely as a decimal point with the 

 

units in nanofarads, (nF), i.e., 4K7= 

 

4.7nF. 

 

The letter H is sometimes used in 

 

place of K for some values (reason 

 

unknown) e.g.,1H5=1.5nF or 1,500pF 

 

or 0.0015,íF. 

 

We have also in our possession some 

 

ceramic capacitors (unknown origin) 

 

marked 4n7 which is 4.7nF. Also 

 

another tiny bead type ceramic 

 

marked with only 10, the value being 

 

10pF. 

 

FOB 

 

3ECI\\ 

 

�s 

 

TRANSISTOR CODING 

 

Since the invention of the transis-
tor in 1948 there have been tens of 

 

thousands of transistors manufactured 

 

and marketed. There are many 

 

different shapes, sizes, pinning con-
figurations and employing various 

 

numbering systems for identifying 

 

the devices. 

 

At present there are three main 

 

numbering systems and a number of 

 

"house" systems from different manu-
facturers. 

 

In the USA, the "Jedec" system is 

 

used and prefixes three and four digit 

 

numbers by "2N". Tables have to be 

 

consulted for all information con-

cerning the device. 

 

In Europe the "Proelectron" sys-
tem is employed. Two letters followed 

 

by three numbers (eg BC109) are 

 

classified as consumer devices while 

 

three letters/two numbers (eg 

 

BFY52) identifies an industrial de-
vice. 

 

The first letter is always A (ger-
manium) or B (silicon), see Table 1 

 

for decoding of second letter. 

 

JAPANESE SYSTEM 

 

The Japanese Institute of Stan-
dards has the "2S" system. The 2S is 

 

followed by a letter and then 

 

TABLE 1: Explanation of the Pro-electron 

 

coding system for transistors. 

 

Germanium Silicon Applications 

 

AC 

 

ACY 

 

AD 

 

ADY ADZ 

 

AF 

 

AFY AFZ 

 

AL 

 

ASY ASZ 

 

AU 

 

AUY 

 

BC 

 

BCW BCX 

 

BCY BCZ 

 

BD 

 

BDX BDY 

 

BF 

 

BFR BFS 

 

BFT BFV 

 

BFW BFX 

 

BFY 

 

BLX BLY 

 

BSS BSV 

 

BSW BSX 

 

BU 

 

BUY 

 

BPX BPY 

 

Low power, 

 

low 

 

frequency 

 

Power, low 

 

frequency 

 

Low power, 

 

high 

 

frequency 

 

Power, high 

 

frequency 

 

Low power, 

 

switching 

 

Power, 

 

switching 

 

Photodevice 

 

numerals, the letter having applica-
tion significance: A pnp/high fre-
quency; B pnp/low frequency; C npn/ 

 

high frequency; D npn/low fre-
quency; H unijunction; J p-channel 

 

f.e.t; K n-channel f.e.t.; OS photo-
device. 

 

Some Texas Instruments devices 

 

are coded with a 2S followed by up 

 

to •four numerals. 

 

HOUSE CODES 

 

Some of the popular "house" codes are: 

 

Motorola: MJ —Silicon, power, metal 

 

MJE —Silicon, power, plastic 

 

MP —Germanium, power, 

 

metal 

 

MPF —f.e.t., plastic 

 

MPS —small signal, plastic 

 

Texas: TIP —power, plastic 

 

TIS —Small signal 

 

Ferranti: ZTX —Small signal, plastic 

 

ABBREVIATIONS 

 

The direct meaning of some common 

 

abbreviations to be found in EVERYDAY 

 

ELECTRONICS are shown below. 

 

a.c. 

 

a.f. 

 

a.m. 

 

BA 

 

d.c. 

 

d.p.d.t 

 

elect. 

 

e.m.f. 

 

f.e.t. 

 

f.s.d. 

 

f.m. 

 

Le. 

 

I.d.r. 

 

lin. 

 

log. 

 

mm 

 

M.W. 

 

npn 

 

pnp 

 

P.V.C. 

 

r.f. 

 

r.m.s. 

 

s.p.s.t. 

 

s.r.b.p. 

 

s.w.g. 

 

t.r.f. 

 

u.j.t. 

 

v. h.f. 

 

% 

 

A 

 

dB 

 

F 

 

H 

 

Hz 

 

D 

 

V 

 

w 

 

P 

 

y 

 

m 

 

k 

 

M 

 

alternating current 

 

audio frequency 

 

amplitude modulation 

 

British Association (nut and 

 

bolt sizes) 

 

direct current 

 

double-pole double-throw 

 

electrolytic 

 

electromotive force 

 

field effect transistor 

 

full scale deflection 

 

frequency modulation 

 

integrated circuit 

 

light dependent resistor 

 

linear 

 

logarithmic 

 

millimetre 

 

medium wave 

 

transistor structure 

 

(two types) 

 

polyvinyl chloride 

 

radio frequency 

 

root mean square 

 

single-pole single-throw 

 

synthetic resin bonded paper 

 

standard wire gauge 

 

tuned radio frequency 

 

unijunction transistor 

 

very high frequency 

 

per cent 

 

ampere (amp) 

 

decibel 

 

Farad 

 

Henry 

 

Hertz (cycles per second) 

 

ohm 

 

volt 

 

watt 

 

Pico (= 1,000,000,000,000) 

 

micro (= 1,000,000) 

 

milli(: 1,000) 

 

kilo (x 1,000) 

 

mega (x 1,000,000) 
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Largest range of quality components in the U.K.-over 8,000 types stocked 

 

%Vlarshall� 

 
Head office and maii order to DEPT EE 

 

A. Marshall (London) Ltd. 

 

Kingsgate House, Kingsgate Place, London NW6 4TA 

 

Tel: 01-624-0805 Telex 21492 
À
 

 

Retail Sales: London: 40 Cricklewood Broadway, NW2 3ET. Tel: 01-452 0181;2 also 325 Edgware Road, W2, Tel. 01.723 4242. 

 

Glasgow: 85 West Regent Street, G2 2QD Tel: 041-332 4133 and Bristol; 108A Stoke's Croft, Bristol. Tel: 0272 654201. 

 

BRIDGE RECTIFIERS (Full range in cat.) 

 

Type Rating Price Typa Rating Price 

 

Woos/ Sí0 2A 10DOV1.35 

 

TIOOS to 50V 028 134007500 1.5A IOOV 0 53 

 

W01 to 100V 0 30 B40CS200 3.2A í00V 1.20 

 

W02 1A 200V 0.32 580CI500 1.SA 200V 0 82 

 

W04 to 400V 0*40 B80C32003.2A 200V 1.25 

 

W08 1A 600V 0.50 PW005 6A 50V 0-90 

 

W08 1A 800V 060 PW01 6A 1DOV 0.95 

 

VM18 1A 100V 044 PW02 6A 200V 0.97 

 

VM28 1A 200V 048 PW04 BA 400V 1.08 

 

VM48 1A 400V 050 PWO6 6A 600V 1.18 

 

BY164 1,4A 120V 0?5 Palos 6A 8MV 123 

 

BY179 to 800V 6.70 PW70 6A 1000Ví.60 

 

SODS 2A 50V 0.39 K005 25A 50V 2-20 

 

Sot 2A 100V 0.44 KOl 25A 100V 2.37 

 

S02 2A 2XIV 0 48 K02 25A 200V 2.75 

 

SO4 2A 400V 060 K04 25A 400V 3.40 

 

$06 2A 600V 0 70 K06 25A 600V 3-99 

 

508 2A 800V 084 

 

SINGLE IN LINE 

 

PLUGS AND 

 

SOCKETS 

 

Providing a simple and - 

 

economical alternative 
g-edge connectors for bring- _ 

 

•ng cable into a Dcb. - 

 

12 WAY £090 

 

24 WAY £120 

 

SIEMENS TURN-SLIDE SWITCHES 

 

This new version of the rotary switch is especially 

 

suitable for setting programs. The rotary switch is 

 

Of a 1 element no stops. 

 

Voltage rating 60V= 

 

Current rating: 0-5Ax 

 

fixed contacts gold-plated 

 

PRICE 

 

£2.65 

 

CMOS (see catalogue for full range) 

 

74COON 024 74C48N 

 

74CO2N 0•24 74C73N 

 

74C04N 024 74C74r4 

 

74COSN 024 74C76N 

 

74C10N 024 74C83N 

 

74C14N 0-95 74CBSN 

 

74C20N 0 24 74C86N 

 

74C30N 0-24 74C89N 

 

74C32N 0-24 74C90N 

 

74C42N 0-92 74C93N 

 

1-39 74C95N 1•04 

 

0-54 74C107N 1•22 

 

0•58 74CiSON 4-14 

 

0-S4 74C751N 2•47 

 

1-U 74C154N 3-68 

 

1-30 74C157N 2•21 

 

O.Bt 74C/SON 1-11 

 

4-39 74Ci61N 1-11 

 

6-85 74C1e2N 1,11 

 

0•85 74C763N 1•11 

 

74C164N 1.04 

 

74C165N 1.04 

 

74C173N 0.90 

 

74C174N 0.90 

 

74C175N 0.90 

 

74C192N 1.11 

 

74C193N 1-11 

 

74C195N 1-04 

 

74C200N 670 

 

74C221  136 

 

74CS73N 1.87 

 

74C374N 1.87 

 

74C90:N 0.54 

 

74C9D2N 0.54 

 

74C903N 0.54 

 

74C904N 0.54 

 

74C905N 7.28 

 

74COOBN 0.54 

 

74C907N Olio 

 

74C908N 0.96 

 

RESISTORS _ 

 

CARBON FIXED PRICE 

 

025 watt = 5°/, ToL Available in E12 range 

 

1042 to 1 meg 2p each 

 

0.5 watt = 5% Tol available in E12 range 1012 

 

to 10 meg 3p each 

 

1.0 watt 10% Tol Available in E12 range 1013 

 

to 10 meg Sp each 

 

2.0 watt - ICY Tol. Available in E12 range 1012 

 

to 10 meg 9p each 

 

WIRE WOUND 

 

2 5 wan .5°/, Tol 22 to 330 ohms 

 

5 watt _ 5% Tol -5 to 12k 

 

10 watt 5% Tol 1 to 25k 

 

'METAL OXIDE 

 

0.5 watt x 2°/, Tol E24 range 1012 to 1 meg 

 

I 

 

10p each 1 
Bee Catalogue 

 

12p each 
[Bee full list of 

 

by each J 

 

í4p each ( available values 

 

1 

 

MULTI-WAY EDGE CONNECTORS 

 

2.54mm (•1 Inch) 

 

16 Way Single 

 

24Way Single 

 

32 Way Single 

 

Price 

 

UdUl I l 't[�fl1LI1r.J I 

 

 'r
-
.
T  

 

I g 

 

96 mm 

 

6 Way 

 

10 Way 

 

16 Way 

 

22 Way 

 

Doubla 

 

Double 

 

Double 

 

Double 

 

5 

 

£2.03 

 

£2.66 

 

£3 08 

 

£4.60 

 

TTL (See catalogue for full range) 

 

SN74H05N 0-60 SN74SOON 0-77 ' 

 

SN74H10N 0-55 SN74S03N 0-77 

 

SN74H11N 0.55 SN74SD4N 0-94 

 

SN74H2ON 0-55 SN74S10N 0•77 

 

SN74H21N 0-55 SN74S20N 0-77 � 

 

SN74H30N 0-55 SN74S40N 0•77 ! 

 

SN75H40N 0•55 SN74S84N 0-77 � 

 

SN74HS1N 0-55 SN74S65N 0-77  

 

SN74H53N 0-SS SN74S112N 1-70 �. 

 

SN74H54N 0-55 SN74S114N 1-70 ' 

 

SN74H55N 0-5s SN74S140N 0-77 

 

SN74H60N 0-55 SN74S157N 2-95 

 

SN74H62N 0-55 SN74S188N 270 

 

SN74LOON 0-55 SN74S189N 1-31 

 

SN74L02N 0-55 SN748200N 3-50 

 

SN74L04N 0-60 SN74S201N 3-71 

 

SN74L47N 3'10 SN74S262N12-50 

 

SN74L74N 0 90 Sµ745287N 2�95 

 

SN74L85N 2•62 SN74S288N 2 70 

 

SN74L93N 2*30 SN74S289N 1-81 

 

74LSOON 026 SN74S300N 5 o6 

 

74LS01N 026 SN74S301N 3 71 

 

74 02N 0•28 SN74S387N 3-05 

 

74LS03N 025 SN74S470N 5-06 

 

74LSO4N 0•29 SN74S471N 5-06 

 

74LS05N 029 SN74S472N13-48 

 

74LS08N 026 SN74S473N13 48 

 

74LS09N 0•26 SN74S474N13-48 

 

74LS10N 0•28 SN74S475N13-48 

 

74LS11N 026 SN7490AN 0-36 

 

74LS12N 0•26 SN7491AN 0 60 

 

74LS13N 0 58 SN7492N 0•36 

 

74LS14N 0.75 SN7493N 0 36 

 

74LS15N 028 SN7494N 0.90 

 

74LS20N 026 SN7495N 076 

 

74LS21N 0 26 SN7496N 0-S4 

 

741_522N 0•26 SN7497N 1-95 

 

74LS26N 0•32 SN74100N 1•40 

 

741_527N 026 SN74107N 0-24 

 

74LS28N 029 SN74118N 0•95 

 

74LS30N 0 26 SN74119N 1-40 

 

74LS32N 0-27 SN74121N 0•28 

 

74LS33N 029 SN74122N 0 S5 

 

74LS37N 0-32 SN74123N 0-55 

 

74LS38N 0.32 SN74124N 1-20 

 

74LS40N 028 SN74125N 0-45 

 

74LS16ON 

 

74LS161N 

 

74LS162N 

 

74LS163N 

 

74LS164N 

 

74LS165N 

 

74LS166N 

 

74LS168N 

 

74LS169N 

 

74LS17ON 

 

74LS173N 

 

74LS174N 

 

74LS175N 

 

74LS181N 

 

74LS183N 

 

74LS189N 

 

74LS10ON 

 

74LS191 N 

 

74LS192N 

 

74LS193N 

 

74LS194N 

 

74LS195N 

 

74LS196N 

 

74LS197N 

 

74LS221N 

 

74LS24ON 

 

74LS241N 

 

74LS242N 

 

74LS243N 

 

74LS244N 

 

74LS245N 

 

74LS247N 

 

74LS248N 

 

74LS24ON 

 

74LS251N 

 

74LS253N 

 

74LS257N 

 

74LS258N 

 

74LS259N 

 

74LS261N 

 

74LS266N 

 

74LS273N 

 

74LS27SN 

 

74LS279N 

 

74LS28ON 

 

74LS283N 

 

0 80 

 

0 05 

 

0 60 

 

0 85 

 

1 10 

 

1.15 

 

1-65 

 

1.45 

 

1.45 

 

1 90 

 

1.10 

 

0.75 

 

o 75 

 

2 75 

 

2.70 

 

3-74 

 

1.00 

 

1.00 

 

0 95 

 

0 95 

 

0-70 

 

0 70 

 

0.80 

 

0 80 

 

0 80 

 

1 SO 

 

1.50 

 

125 

 

125 

 

1.50 

 

1.65 

 

1 09 

 

1 09 

 

1.09 

 

1.00 

 

1-00 

 

1 00 

 

1 00 

 

1 55 

 

3.25 

 

0 44 

 

1,30 

 

3•20 

 

0 Se 

 

1-65 
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NEW 1979 CATALOGUE 

 

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

 

franchised suppliers available In UK. All VAT 

 

Inclusive prices. Over 8,000 line items plus 

 

Iota more. 50p post paid or 40p to callers at any 

 

of our four branches. 

 

7íC MAIL ORDER * 

 

Please add 40p for PIP to all orders. Telephone 

 

orders on Credit cards £1000 minimum. 

 

NEW TELETEXT CHIPS 

 

from Mullard-available now from Marshall's_-Sole UK 

 

distributor to the hobbyist market. 

 

SAA Series, for the reception, display and control of 

 

television based text display systems. Suitable for 'CEE-
FAX' and 'ORACLE' Remote Control 

 

SAA5000 Infrared: Ultrasonic £3.48 

 

SAA 5010 Station selector!DICS £8.13 

 

SAA5012 Binary Input Tuners P.O.A. 

 

TELETEXT (Dedicated I,C.'s) 

 

SAA5D20 TIC (Timing Chain) £8.71 

 

SAA5030 VIP (Video Input Processor) £11.61 

 

SAA5040 TAC (Teletext Data Acquisition and 

 

Control) £31.82 

 

SAA5050 TROM (Teletext Read-Only Memory) £18.86 

 

TIC, TAC & TROM are NMOS-VIP is linear bipolar 

 

We recommend using DIL sockets with these Chips 

 

TRANSISTORS (See catalogue for full range) 

 

2N335 N70 3-00 2N706A N70 -30121517370 P70 

 

21,1388 N70 -80 2N708 N70 -36 2N1420 N70 

 

2N388A N70 77 2N718A N70 -54 2N1493 N70 

 

2N398 P70 -90 21,1720A N70 •85 2N7485 N70 

 

2N456 P66 220 21,1721 P70 1 05 2N1507 N70 

 

2N489 U71 4-90 2N722 P70 •45 2141524 " P54 

 

2N489A U71 5 40 2N727 P70 50 2N7553 P66 

 

2N489B U71 5-90 2N744 N70 •35 2N7613 

 

2N490 U71 4•99 21,1753 N70 35 21111637 

 

21,14908 U71 6-50 2N780 N70 -35 2N1638 

 

21,1490C U71 8•90 2N869 P70 35 2N1711 

 

2N491A U71 5-75 2N914 N70 38 2N1889 

 

2N4916 U71 6•25 2N916 N70 -33 2N7890 

 

2N491 U71 7-50 2Nº17 N85 •38 2N7893 

 

2N492 U71 8•26 2N978 N65 -45 2N7907 

 

2N492A U71 8-75 2N929 , N70 -37 2N1974 

 

2N492B U71 7-75 2N929A N70 •37 2N1990 

 

2111492C U71 10-60 2N930 N70 •37 2N1991 

 

2N493A U71 7-99 2111930A N70 •95 21112080 

 

2N4936 U71 8 75 2N1131 P70 -32 2142102 

 

2N494 U71 6-90 21,11132 P70 •35 2N2147 

 

2N494A U71 7-65 2N1204 P70 1-65 2N2160 

 

2N494B U71 8•40 2N1302 N70 -80 2N2192 

 

2N494C U71 9-35 2N1303 P7 80 2N2193 

 

2N549 N70 3-25 2N1304 1,170 -80 21,12193A 

 

21,1696 N70 -39 21111305 P70 -80 2N2194 

 

2NB97 N70 -31 211,17305 N70 1 00 2N2194A 

 

21,1698 N70 -49 2N7307 P70 1 002N2195 

 

21,1699 N70 -58 2N13o8 N70 1 1052195A 

 

214706 N70 -30 2N1309 P70 1 1012N2217 

 

N70 

 

P70 

 

P54 

 

N70 

 

N70 

 

N70 

 

N70 

 

P66 

 

N70 

 

N70 

 

P70 

 

N73 

 

N70 

 

P56 

 

U71 

 

N70 

 

N70 

 

N70 

 

N70 

 

N70 

 

N70 

 

N70 

 

N70 

 

.� 

 

� 

 

1 85 

 

Y20 

 

.35 

 

.60 

 

1.50 

 

.30 

 

.72 

 

•70 

 

30 

 

.30 

 

30 

 

.30 

 

5; � 

 

-45 

 

1.10 

 

7.00 

 

.50 

 

1-55 

 

1

.56 

 

•SO 

 

•42 

 

.0 

 

-49 

 

•55 

 

2N2218 N70 35 

 

2N2218A N70 •38 

 

2N2219 N70 -38 

 

2N2219A N70 -39 

 

2N2220 N70 -39 

 

2N2221 N70 25 

 

2N2221A N70 -25 

 

21112222 N70 -25 

 

2N2222A N70 -25 

 

2N2223 N73 6-78 

 

2N2223A N73 6-99 

 

2N2270 N70 -49 

 

2N2270 N70 -49 

 

21,12303 P70 1-54 

 

21N12368 N70 -27 

 

2N2369 N70 •27 

 

2N2359A N70 -27 

 

2N2405 N70 •M 

 

311181 SCS903.5e 

 

3N83 SCS902.25 

 

3N128 NF82 1-35 

 

31,1139 NF82 1•60 

 

3N140 NF92 1-19 

 

3N141 NF92 •95 

 

3111142 NF82 -70 

 

3N143 NF82 -88 

 

31,1152 NF82 1-10 

 

3N153 NF82 1-89 

 

31,1154 NF82 -99 

 

3N159 NF92 1-35 

 

3N787 

 

3N200 

 

3N201 

 

40050 

 

40081 

 

40232 

 

40233 

 

40235 

 

40237 

 

40242 

 

40251 

 

� 64 

 

40280 

 

40309 

 

40310 

 

40311 

 

40312 

 

40313 

 

40315 

 

40316 

 

40317 

 

40324 

 

40325 

 

AC126 

 

AC127 

 

AC128 

 

AC151 

 

AC152 

 

AC153 

 

NF92 1-90 AC753K 

 

NF92 2-85 AC176K 

 

NF92 1-35 AC176 

 

P66 1•70 AC187 

 

N70 1-20 AC187K 

 

N70 •60 AC188 

 

N70 •70 AC788K 

 

N65 •05 AD136 

 

N65 •43 AD142 

 

N65 •66 AD143 

 

N86 1-15 AD149 

 

P66 66 AD150 

 

N70 -95 A0161 

 

N70 3.70 AD1S2 

 

N70 •60 AF108 

 

N66 -85 AF109 

 

N70 -55 AF114 

 

N66 -99 AF115 

 

N68 1 38 AF116 

 

N70 -60 AF117 

 

N66 -95 AF118 

 

N70 .60 AF124 

 

N66 -95 AF125 

 

N66 1-35 AF126 

 

P54 -48 AF139 

 

N54 •48 AF172 

 

P54 -48 AF178 

 

P54 •43 AF186 

 

P54 -54 AF200 

 

P54 •59 AF201 

 

P54 •59 

 

N54 •70 

 

N54 •54 

 

N54 -59 

 

P54 •65 

 

P54 •54 

 

P54 65 

 

P5º 2-75 

 

P86 1 45 

 

P66 1.45 

 

P66 2 85 

 

P66 3 10 

 

N66 1 00 

 

P66 1 00 

 

P65 -60 

 

Pes 82 

 

P54 70 

 

P54 70 

 

P64 70 

 

P84 •70 

 

P64 •70 

 

P20 70 

 

P20 -70 

 

P20 -70 

 

P65 •75 

 

Pº8 -70 

 

P64 1.30 

 

P65 -55 

 

P20 1 30 

 

P20 1-30 

 

BRINDLEY TOOLS AND CUTTERS 

 

GENERAL PURPOSE 100mm (4
.
1
.

) u 

 

Diagonal Cutters £3.40 

 

Round Nose Pliera £3.25 

 

Flat Nose Pliers £320 

 

Snipe Nose Pliers £3.20 

 

EndlTop Cutters £3.80 

 

Also In stock-BAHCO Quality Tool range. 

 

See catalogue for full details - 

 

LINEAR (See catalogue for full Ilst) 

 

LM339N 0•801LM1845N 1•50 CA3029A 0-90 

 

LM34pT-5 0 86 LM1840N 1-98 CA3030 1-50 

 

LM340T-12 088ILM1850N 1-90 CA3030A 220 

 

LM340T-15 0 66!LM1889N 2.50 CA3033 2-70 

 

LM340T-24 0 66'LM7890NP.O.A. CA3034 2 75 

 

LM341P-5 0 56-LM2907N-8 1•80 CA3035 1-95 

 

LM341P-12 0 56 LM112917N-8 1-80 CA3036 121 

 

LM341P-15 0 56 LM3301N 0-60 CA3038 2-90 

 

LM341P-24 0-56 LM3302N 0•63 CA3038A 4-10 

 

LM345K 6 97 LM3401N 0-ES CA3039 0 77 

 

LM348N 0•95 LM3900N 0•68 CA3040 3•75 

 

LM350K 6•50 LM39DSN 1•1S CA3041 1•85 

 

LM358N 0-60 LM39o9N 0•78 CA3042 1-65 

 

LM360N 3•00 LM3911N 1.10 CA3043 2.20 

 

LM370N 3-30 LM3913NP.O.A,,CA3045 1 55 

 

LM371H 2•35 LM3914N 2.19 CA3048 0 77 

 

LM373N 3•35 LM4250CN 1•30 CA3047 220 

 

LM374N 3d3 LM78L05CH0-85 CA3047A 3 70 

 

LM377N 1-80 LM78L12CH 0•85 CA3048 2 45 

 

LM378N 2-40 LM78L15CH0 83 CA3049 1 9s 

 

LM379S 4-25 LM78L24CH0•85 CA3050 2 66 

 

LM380N-8 006 LM7805KC 1.S6 CA3051 1-83 

 

LM380-14 1-08 LM7812KC 1.56 CA3052 1•78 

 

LM381AN 2•70 LM7815KC 1-56 CA3053 0•77 

 

LM381N 1-69 LM7824KC 1-56 CA3054 1-10 

 

LM382N 1•32 LM78LOSCZ 0•30 CA3059 2•10 

 

LM384N 1-55 LM78U2CZ 0-30 CA3060 2.50 

 

LM388N 0•88 LM78L75CZ 0•30 CA3062 3•75 

 

LM387N 1-10 LM78L24CZ 0-30 CA3064 1-10 

 

LM388N 1-00 MC887P 2-75 CA3065 1-10 

 

LM3B9N 1-00 MC671P 1-75 CA3068 3.80 

 

LM392N 0"87 MC872P 1-75 CA3070 1.90 

 

LM701B 2-99 MC724P 2.10 CA3071 1.90 

 

LM701C 2•99 MC789P 1-80 CA3072 1.90 

 

LM702C 0-81 MC790P 3-10 CA3075 1.70 

 

LM703LN 1-15 MC798P 220 CA3076 2•12 

 

LM709CH 6-70 MC799P 220 CA308D 0.85 

 

LM709-8 0-50 MC832P 0•70 CA3080A 2 10 

 

LM709-14 0-49 MC833P 0-70 CA30B6 0.50 

 

LM710CH 0 67 MC838P 0-82 CA3083F 1-87 

 

LM710-14 0 48 MC837P 0-82 CA3089E 2 90 

 

LM711CN 0 48 MC838P 2.35.CA30900 4-40 

 

LM716 1-00 MC840P 1-65 CA3130 1.06 

 

LM723CH 0-62 MC844P 0-70 CA3140 1 04 

 

LM723C-14 0-45 MC846P 0-70 1.005T1 2-25 

 

LM741CH 0 S0 MC848P 1-10 LF385N 0 80 

 

LM741C-8 0,30 MC849P 0-70 LF356N 0 6o 

 

LM741C-14 0,60 MC857P 0•55 LF357N 0-80 

 

LM747CN a78 MC861P 0P85 LF13201N 3 00 

 

LM748-8 0•50 MC1035P 1-80 LF13331N 3-00 

 

LM748-14 0�S0 CAM LF13741H 0•49 

 

LM900 0•50 CA3001 425 LF13741N 0-38 

 

LM911 0�50 CA3002 3-30 LM114H 2-75 

 

LM921 0•50 CA3006 4-60 LM301AH 0-40 

 

LM923 0-50 CA3007 4.15 LM301-8 0-30 

 

LM1303N 1.15 CA3008 2.55 LM304H 1-50 

 

LM1304N 1 S2 CA3012 1.65 LM307N 0 30 

 

LM1305N 1-52 CA3013 1�45 LM308H 0 95 

 

LM1307N 1-22 CA3014 2•20 LM308N 0.55 

 

LM7310N 2•10 CA3018 07S LM309KC 1-95 

 

LM7351N 1•38 CA3018A 1•10 LM317K 3 35 

 

LM7458N 0-45 CA3020 2-20 LM317MP 1-33 

 

LM1496N 0-97 CA3020A 2-50 LM3177 2-20 

 

LM1800N 1.04 CA3021 2-40 LM318N 2-45 

 

LM1801N 2-25 CA3022 2-20 LM320T-5 1-86 

 

LM1808N 2-10 CA3023 2-20 LM320T-12 1-88 

 

LM1812N 6•20 CA3026 0-70 LM320T-15 1-a6 

 

LM1820N 1-16 CA3028A 0-00'LM320T.24 1-86 

 

LM1828N 1-90 CA3028B 1•25 LM320MP-51-15 

 

LM7830N 1-90 CA3029 0-75 LM320MP-121-15 

 

NEW LOW PRICE ' KIM" The 

 

Ready to Use Microprocessor System 

 

Not a kit but supplied fully tested, wired and guaran-
teed. Expandable Memory that grows with your 

 

system not Just an evaluation kit. Starting with 

 

KIM 1 at £107.95 VAT Inclusive you get Immediate 

 

Capability which can be expanded to a complete 

 

system capable of addressing up to SSK BYTES of 

 

Memory. 

 

KIM 15 EXPANDABLE Expand as you learn up 

 

to 65K. 

 

KIM 1-Basic board with above features a33embled 

 

£10796 

 

KIM 3-BK static RAM card plugs Into motherboard 

 

£140.35 

 

KIM 4-Motherboard (takes 8 x KIM 3) t PPower 

 

supply. RTS•95 
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MAGENTA ELECTRONICS LTD 

 

EC4, 91 CALAIS ROAD, BURTON-ON-TRENT. STAFFS DE13 OUL 

 

PHONE 02 83 65435. 9 a.m.-12. 2 p.m.-5. MON. FRI. Callers by appointment. 

 

E.E. PROJECT KITS 

 

Make us YOUR No. t SUPPLIER of KITS and COMPONENTS for E.E. Projects. 

 

We supply carefully selected sets of parts to enable you to construct E.E. projects. 

 

.amesp
riate 
compi, a withh it. ..n

O

 FREE ICOMPONENT 
are 

 

IDENTIFICATIOÑro�
t kit 

 

HEET. 

 

We supply-You construct. 

 

PRICES INCLUDE CASES UNLESS OTHERWISE STATED. BATTERIES NOT 

 

INCLUDED. 

 

"PROJECT INSTRUCTIONS ONLY SUPPLIED AS EXTRA 39p EACH". 

 

T
9. 

 

RANSISTOR INVERTHAVER TESTER. April 99. 

 

£a 18. 

 

TOUCH BLEEPER. April 79. £299. 

 

ONE TRANSISTOR RADIO. Mat. 79. 

 

with Amplifier a Headset. Less case. 

 

£5 84. 

 

TIME DELAY INDICATOR Mar. 79. 

 

f4.09. 

 

VERSATILE POWER SUPPLY. Mar. 

 

79. £7 36. 

 

CHOKE WARNING DEVICE. Apr. 79 

 

£6.05 case 71p 

 

AUDIO MODULATOR. Feb. 79. £144 

 

less case and pins. 

 

LW CONVERTER. Feb. 79. £3'98, 

 

carº £1 49 

 

THYRISTOR TESTER. Feb. 79. £298 

 

ADJUSTABLE PSU. Feb. 79. £21 54. 

 

Case (horizontal layout) £354 extra. 

 

I'M FIRST. Jan. 79. £3.06 leas cases. 

 

LIGHTS REMINDER. Jan. 79. £416 

 

CONTINUITY TESTER. Jan. 79. E2,91 

 

less case. 

 

FUZZ BOX Dec. 78. £436 

 

VEHICLE IMMOBILISER. Inc. PCB. 

 

Dec. 78. £377 case extra 71p. 

 

WATER LEVEL ALERT. Nov. 78. 

 

£4 82 

 

HOT LINE" GAME. NOV. 78. £4.23 

 

less case & rod. 

 

AUDIC EFFECTS OSCILLATOR. Nov. 

 

78. £275 inc. board. 

 

SUBSCRIBERS TELE TEL METER. 

 

Nov. 78. £1S 55 cafe extra £375. 

 

FUSE CHECKER. Oct. 78. £t'51. 

 

C.MOS RADIO. Oct. 78. £7 79. 

 

TREASURE HUNTER. Oct, 78. £14u 

 

less handle & coil former. 

 

GUITAR TONE BOOSTER. Sept. 78. 

 

£4.13 inc. p.c.b. 

 

SOUND TO LIGHT. Sept. 78. £5'99 

 

FILTER. £1.25. 

 

SLAVE FLASH. Aug. 78. £26s less SKI. 

 

LOGIC PROBE. July 78. £2*29. 

 

IN SITU TRANS ISTOR TESTER. June 

 

78. £4 73. 

 

VISUAL CONTINUITY CHECKER. 

 

June 78. £2'96 ,r.c. probes. 

 

FLASHMETER. May 78. £11 29. 

 

less Cale and diffuser. 

 

POCKET TIMER. April 78. £2.82 

 

WEIRD SOUND EFFECTS GENERA-
TOR. Mar.'18. £3,64. 

 

CHASER LIGHT DISPLAY. Feb. 78. 

 

£19-78. Inc. u.c•b. case extra £3-54. 

 

AUDIO VISUAL METRONOME. Jan. 

 

78. £4 22. 

 

RAPID DIODE CHECK. Jan. 78. £1.97 

 

AUTOMATIC PHASE BOX. Dec. 77. 

 

£9.45 inc. P.C.b. 

 

VHF RADIO. Nov. 77. £1146. 

 

ULTRASONIC REMOTE CONTROL. 

 

Novi Dec. 77. £1375. 

 

TREASURE LOCATOR. Oct. 77. £8"77 

 

case extra. £2,32. Less handle, etc. 

 

ELECTRONIC DICE. March 77. £420. 

 

SOIL MOISTURE INDICATOR. June 

 

7. £3.09 inc. probe. 

 

PHONEIDOORBELL REPEATER. July 

 

77. £5 27. 

 

SHORT WAVE RECEIVER- Aug. 77. 

 

£io 98 case extra El 49. 

 

CAR BATTERY STATE INDICATOR 

 

Sept. 78. £1 541ess Case inc. PCB. 

 

R.F. SIGNAL GENERATOR. Sept. 78. 

 

£t5.30 less case. 

 

TRANSISTOR TESTER Oct. 77. £6.34 

 

case extra £3.55. 

 

ELECTRONIC TOUCH SWITCH Jan. 

 

78. £1.44. 

 

ADD-ON CAPACITANCE UNIT Sept, 

 

77. £4.46. 

 

ALL PRICES INCLUDE VAT AND 

 

FIRST CLASS POST. ADD 25p TO 

 

ORDERS UNDER £5. 

 

TEACH-IN-78 

 

COMPLETE KIT 514.98 

 

INCLUDES FREE COMPONENT IDENTIFICATION 

 

CHART. TEACH-IN REPRINTS EXTRA 39p. EACH 

 

PART. ALL 12 PARTS AVAILABLE. 

 

1979 ELECTRONICS 

 

CONSTRUCTORS CATALOGUE 

 

HAVE YOU GOT YOUR COPY YET? MAGENTA'S NEW CATALOGUE INCLUDES 

 

MANY NEW PRODUCTS - CAREFULLY CHOSEN FOR EVERYDAY ELECTRONICS 

 

READERS. PRODUCT DATA AND ILLUSTRATIONS MAKE THE MAGENTA CATA
-

LOGUE AN INDISPENSABLE GUIDE FOR CONSTRUCTORS. FULLY INCLUSIVE 

 

PRICES RIGHT NEXT TO THE PRODUCTS MAKE ORDERING EASY. NO MINIMUM 

 

ORDER - ALL PRODUCTS STOCK LINES. FIRST CLASS DELIVERY OF FIRST CLASS 

 

COMPONENTS. SEND FOR YOUR COPY AND SEE HOW EASY IT IS TO USE THE 

 

MAGENTA CATALOGUE! 

 

WRITE TODAY ENCLOSING 4 X 9p STAMPS. 

 

BUZZER. 6V 74p, 12V 77p. 

 

F.M. INDOOR AERIAL. 490. 

 

TELEPHONE PICK-UP COIL. 650. 

 

SPEAKERS. Miniature 8 Ohm 79➢- 64 

 

ohm lisp. Worm £1.15. 

 

EARPIECES. Crystal 38p. Magnetic 15P-

STETHOSCOPE ATTACHMENT fits 

 

our earpieces 58p. 

 

HEADPHONES. MONO. 2K Padded 

 

Superior Sensitive. £298. 

 

HEADPHONES. STEREO. 8 ohm. 

 

£3 85. 

 

INTERCOM. 2 STATION. £045. 

 

MICROPHONE DYNAMIC 600 OHM 

 

CASSETTE TYPE with 3-5mm jack plug 

 

and plaslic desk stand. £1 25. 

 

MULTIMETER TYPE 1. 1,000 o.p.v* 

 

with probes 2^ x 34" * 1" £5 95. 

 

MULTIMETER TYPE 2. 20,000 O.P.V. 

 

with case and probes 5" .< 31" x I; 

 

£1245. 

 

ANTEX X25 SOLDERING IRON 25W. 

 

Ideal for electronics £3-95. 

 

SOLDERING IRON STAND. ANTEX 

 

ST3 £i 84. 

 

DESOLDER BRAID. 62P. 

 

HEAT SINK TWEEZERS. 130. 

 

DESOLIDER PUMP. 
SIGNAL INJECTOR. £48 

use £5 98. 

 

,98 
 

 

DENTISTS MIRROR. Adjustable f2'15. 

 

JEWELLERS EYEGLASS. 93p. 

 

TRIPLE MAGNIFIER- £1.48. 

 

SPRINGS-SMALL 100 Asstd. II 

 

CROC CLIP TEST LEAD SET 10 leads 

 

wi", 20 clips San-

DOING IT DIGITALLY 

 

Complete kit 114 STOCK NOW for FAST DELIVERY by FIRST CLASS POST. 

 

All top quality components as specified by Everyday Electronics. Our kit comes complete 

 

with FREE TTL and COMPONENT IDENTIFICATION CHART. 

 

£2295 for the TTL TEST BED. £3.75 for ADDITIONAL COMPONENTS for first 6 Months. 

 

NEXT 6 MONTHS PARTS-Send Stamped Addressed Envelope for details. 

 

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 I We prom-
ise to get you through your 

 

chosen course-or. refund your 

 

fee! 

 

So, join the thousands who 

 

have built a new future through 

 

home study Engineering courses. 

 

POST COUPON FOR FREE 44 PAGE GUIDE 

 

Courses in 

 

C & G Elect, Technicians 

 

C & G Elect. Installations 

 

Telecomms. Technicians Exams 

 

Television Servicing 

 

Radio hlaint. & Repairs (BIET) 

 

Pract. Radio & Electronics 

 

Plus over 60 other 

 

home study courses. 

 

BRITISH INSTITt1TE OF 

 

ENGINEERING TECHNOLOGY 

 

Aldermaston Court, Dept. TEE44 Reading RG7 4PF. 

 

NAME (Block capitals please) 

 

ADDRESS  

 

Other Subjects  

 

Accredited by CACC 

 

w w w w 

 

38A 

 

POSTCODE 

 

AGE  

 

Member of ABCC 
� 

 

SINCLAIR PRODUCTS microvision N 

 

world model £147-95, UK model £8995, 

 

mains ad
95. 

 

adaptorEa3Ptor£6 
73. PDM35 £2595, mains 

 

DM45O£97.95. DM235£49- recha g
e

 able 

 

belts £7-50, mains adaptor £3.70, case 

 

Enterprise Drog calculator with 

 

accessories £2295. Cambridge grog 

 

calculator £1213, prog library E4-45, 

 

mains adaptor 93.20. PFM200 £4948. 

 

CSC MAX100 ireq, meter £7540. 

 

CALSCOPE oscilloscopes send see for 

 

data or see the Caiscope advert in this 

 

magazine. Super 6 £174- Super 10 E236. 

 

COMPUTER GAMES chess challenger 

 

t0 £167. Chess challenger 7 £79. Checker 

 

chailenger4E94. Checker chat l enger 2£50. 

 

Atari videocomputer £136. Cartridges 

 

£13.45. 

 

COMPONENTS send see for full list. 

 

hc183b�bc84b, be2l2b, bc213h, 
. IN40022-9.741 15.

Bbc214c 

 

4 Six resistors :W 5%E121OR to IoM ip, 

 

0.6p for 50+ Of one value, 16V electro-

lytics -5!112)510122uf Sp, 100uf 6p, t000uf 

 

top. 1 lb Fact £1-05- Data pen 79p. 60sq 

 

Ins pC0 SSp. 

 

TV GAMES send sae for data. AY3-8500 

 

+ kit E3.95. Rine kit FÁ,95. AY-3-8600 + 

 

kit £12,50. Stunt cycle chip + kit £1570. 

 

Tank battle kit Cl•50. 

 

TRANSFORMERS &-o-6v 100ma 74p, Zia 

 

£2.35. 6-3v t;a £t-a9. "-9v 75ma 74p, 

 

la E2, 2. £2-60. 12-0-12v 100ma 90p, 

 

to £2-49. 

 

IC AUDIO AMPS with peb. JC12 SW 

 

£7.50. JC2010W £2.95. Send sae for date. 

 

BATTERY ELIMINATORS 3-way type 

 

6,17}¡9v 300 ma £2.95. 100ma radio type with 

 

press-studs 9v £3,35. 9v+9v £4'50, 

 

Car convertor 12v input, output 4}1617i/9v 

 

800m.42-50 , 00ma£2.50. 

 

BATTERY ELIMINATOR KITS send 

 

sae for data. looms radio types with press-
studs 41v £1-40, 6y £1.40, gv £1.40, 4i+ 

 

4;v £1
-60, 6+6v £1'110, 9+8v Et•30. 

 

Stabilized 8-way types 314î:1617}79112115118Y 

 

looms £2.60, lAmp £6.40. Stabilized 

 

power kits 2-18v loom& E3-50, 230v 1A 

 

£6.95. 2-a0v 2a £10.95. 12v car convertor 

 

ú17119v 1a E7'35. 

 

T-DEC AND CSC BREADBOARDS 

 

t-dec E4*02, u-deca E440. u-deeb £6.73. 

 

exp3oo £6.21, exp350 £340. exp325 £173. 

 

exp4b £248. 

 

BI-PAK AUDIO MODULES E450 923•S1. 

 

AL60 E4 66. Pa10o E16'95. SDm80 £447. 

 

Bmt80 E5-95. Stereo 30 £2012. AL30 

 

£3.115. PA12 E7 GO. PS12 £1,39. MA60 

 

£35-44. 

 

SWANLEY ELECTRONICS 

 

Dept. EE, 32 Goidsºt Rd., SwanleY. 

 

Kent. 

 

Post 301, extra. Prices include VAT. 

 

official and overseas orders welcome. 

 

PRECISION HAND TOOLS 

 

PLIERS 

 

Snip Nose 

 

Round Nose 

 

Side Cutting 

 

End Cutting 

 

SIZES: WATCHMAKERS 4 inch; INSTRUMENT MAKERS 4i inch 

 

British-made precision box-jointed hand tools with insulated 

 

handles, each tool packed in an attractive pvc wallet. 

 

Only £3.95 each OR any 3 tools FOR ONLY £1125 inc PAP 

 

C.W.O. to QUINTON TOOL SUPPLIES, Dept. E.E., 

 

52 Grayswood Park Road, Birmingham B321HE 
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The Extra 

 

ordinar 

 

Lxperi-
ments 

 

of 

 

]Rrofe55 

 

grues 

 

Ever5ure 

 

by Mnfhony John ltia&wft 

 

BoB and the Prof. are inside a 

 

giant vacuum chamber. 

 

Dressed in "space suits" which the 

 

Prof's robots have made to pro-
tect them from the vacuum, they 

 

are carrying out experiments on 

 

uses of electronics in vacuum con-
ditions. As Bob and the Prof. are 

 

both keen followers of the Space 

 

Explorations which are in pro-
gress, they can see that there is 

 

certain to be -a large expansion in 

 

the use of electronics in the 

 

vacuum of Space; a very interest-
ing field to follow and one which 

 

will in future provide an increàs-
ing number of really interesting 

 

jobs for electronics experts. 

 

Who knows, some of today's 

 

readers of this magazine might be 

 

fortunate enough to participate in 

 

this exciting work! 

 

ELECTRON BEAM 

 

Bob has noticed that an electron 

 

beam when passed through various 

 

vapours which the Prof. has re-
leased into the vacuum chamber, 

 

does not appear to be scattered by 

 

collision with the molecules of 

 

vapour; rather to his surprise, the 

 

opposite seems to happen and the 

 

presence of the vapour molecules 

 

seems to improve the focusing 

 

of the electron beams. 

 

They can observe the electron 

 

beam directly in the presence of 

 

certain vapours which glow with 

 

the spectral colours of the ele-
ments or ions present along the 

 

path of the beam. 

 

"It is the presence of a trail of 

 

positive ions along the path of the 

 

electronbeam which keeps the path 

 

of the beam narrow and prevents 

 

the electrons from being scat-
tered," the Prof. informed Bob. 

 

"When an electron beam passes 

 

through a vapour or gas at low 

 

pressure, it produces mainly posi-
tive ions from the atoms or mole-
cules which it encounters. Thus 

 

the presence of a gas vapour is 

 

necessary in order to observe this 

 

effect." 

 

"I find this very puzzling, Prof. 

 

Surely the beam should produce 

 

equal numbers of positive ions and 

 

negative ions? At school we are 

 

taught that when an ionising beam 

 

passes through a gas or vapour, 

 

it spits the molecules into equal 

 

numbers of opposite charges! How 

 

can the electron beam produce 

 

more positive ions than negative 

 

ions when the molecules of the 

 

substance are neutral to start 

 

with?" 

 

The Prof. explained: "This is 

 

because the mechanism of ion 

 

production is different. With a 

 

beam of ionising radiation, the 

 

radiation is so energetic that it 

 

splits the molecules up into ions 

 

of opposite charge. The oppositely 

 

charged ions fly apart under the 

 

influence of the radiation bombard-
ment, and exist as charged par-
ticles for a time until they become 

 

neutralised. 

 

"The electron beam which we 

 

are using behaves differently and 

 

the predominant mechanism of ion 

 

production is by `knocking off' 

 

electrons from the outer electronic 

 

shells of atoms to produce simple 

 

ions, or vapour molecules to pro-
duce more-complex positive ions. 

 

Only a small number of molecules 

 

are split, so the production of 

 

negative ions along the path of the 

 

electron beam is comparatively 

 

little_" 

 

CORE OF POSITIVE IONS 

 

"The positive ions are much 

 

heavier than electrons and they 

 

remain in the path of the electron 

 

beam to give a `pencil' of positive 

 

charge along the path of the beam, 

 

and this tends to keep !any elec-
trons which tend to stray or scat-
ter, attracted back to the path of 

 

the beam, thus improving the 

 

focus of the beam and the `point 

 

size' where it may hit a fluores-
cent viewscreen or radar screen. 

 

"Most of the electrons which are 

 

d 
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picked off to do not join the main 

 

electron beam, but travel for a 

 

short distance away from the 

 

beam, and then combine with a 

 

neutral molecule to form a nega-
tive ion. Thus, surrounding the 

 

beam and its core of positive ions 

 

is a tube of negative ions which 

 

help to keep the electrons of the 

 

beam on the correct path, as any 

 

which stray are repelled back by 

 

the negative charge. 

 

BETTER RADAR 

 

"This combined action of attrac-
tion by a positive column of ions 

 

and repulsion by a surrounding 

 

tube of negative ions, is a power-
ful influence in keeping the elec-
trons to a narrow path to give a 

 

finely focused radar display. 

 

"Use of this technique has re-
sulted in very considerable savings 

 

in cost of production of radar sets, 

 

because the electron beam can 

 

remain focused with a much 

 

lower e.h.t. voltage than would 

 

be needed for a radar tube which 

 

used a high vacuum. The radar 

 

tube itself can be cheaper because 

 

it does not need a separate e.h.t. 

 

connection. Due to the lower volt-

age used, this may be connected 

 

in some cases on an ordinary tube 

 

base. 

 

"The power supply is much sim-

pler, and because the velocity of 

 

the electrons in the beam is 

 

lower, less deflection energy is 

 

needed, which means that the de-
flection circuits are less critical 

 

and less likely to go wrong! 

 

"So, just by introducing a very 

 

small quantity of gas into each 

 

radar tube, the makers have con-
tributed to the spread of the 

 

safety which has been brought 

 

about by the increased use of 

 

radar. both by making it afford-
able for more users and more 

 

reliable! 

 

"Just as the developments in 

 

rocketry by the Germans during 

 

World War II were very important 

 

in forming the basis for the de-

velopment of modern space 

 

rockets, so the British develop-
ments in radar and ion beam tech-

nology are now being taken 

 

further, and the behaviour of such 

 

beams in the conditions of space 

 

will be very important for future 

 

explorations and uses. Such beams 

 

may be used to probe areas where 

 

men cannot go!" 

 

"This sounds really interesting. 

 

Prof., can you tell me more about 

 

the use of electronically produced 

 

beams in space?" 

 

"Yes, certainly, Bob." 

 

To be continued 
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KITS 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 a different switchable effects that can be further 

 

modified by manual controls. Possibly the most interesting 

 

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

 

does not duplicate effects from the Guitar Overdrive Unit. 

 

Component eel with special foot operated switches E7,69 

 

Alternative component set with panel switches illi 

 

Pr  nted circuit board £1.43 

 

GUITAR FREQUENCY DOUBLER 

 

(P.E. Aug. 77) 

 

A modified and extended version of the circuit published. 

 

Component set and PCB E4.52 

 

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 orovlding 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 pot £889 

 

Printed circuit board E1.52 

 

GUITAR SUSTAIN (P.E. Oct. 77) 

 

Maintains the natural attack whilst extending note duration. 

 

Component set, PCB and foot switches £6.13 

 

Component set. PCB and panel switches £3.71 

 

WIND AND RAIN UNIT 

 

A manually controlled unit for producing the above-named 

 

sounds. 

 

Component set (Intl. PCB) 

 

COMPONENTS SETS Include all 

 

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

 

knobs, keyboards, etc, are not Included 

 

but most of these maybe bought separately 

 

10% DISCOUNT VOUCHER (EE94) 

 

TERMS: Goods In current adverts &lists 

 

over £50 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. 

 

PHONOSONICS 

 

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 offer home-movle shows. 

 

Component set (Intl. PCB) - £3.97 

 

PHASING UNIT (P.E. Sept. 73) 

 

A simple but effective manually controlled unifier introducing 

 

the phasing sound into live or recorded music. 

 

component set (Intl. PCB) E3-20 

 

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) £4.74 

 

TREMOLO UNIT 

 

Based upon P.E. Sound Design circuit 

 

Component set Onel. 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 (incl. PCB) £2.51 

 

WA14-WA14 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 (!net, PCB) F3 63 

 

AUTOWAH UNIT (P,E. Mar. 77) 

 

Automatically produces Wah-pedal and Swell-pedal sounds 

 

each time a new note is played. 

 

Component ael, PCB, special foot switches £7.67 

 

E4-26 component set and PCB, with panel switches £4.93 

 

Fuller details of kits, PCBs and parts are 

 

shown in our lists. 

 

CIRCUIT AND LAYOUT DIAGRAMS 

 

are supplied free with all PCBs unless 

 

"as published". 

 

FUZZ UNIT 

 

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

 

Component set (incl. PCB) £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) Ea 28 

 

SYNTHESISER TUNING INDICATOR 

 

(P.E. July 77) 

 

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

 

the P.E. Tuning Fork Is not required. 
E745 

 

Component and PCB (but excl. sw3 

 

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

 

Automatically controls sound output to within a preset level. 

 

Component set (Intl. PCB) 

 

CONSTANT DISPLAY FREQUENCY 

 

METER (P.E. Aug. 78) 

 

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

 

sampling rate. Readout does not count visibly or flicker due to 

 

display blanking. 

 

Component set £24 03- 

 

Printed circuit board ra'a1- 

 

*This kit & PCB are at 8Y VAT (all others are 12}n 

 

MANY MORE KITS 

 

for Synthesisers, Rhythm Generators, Electronic Pianos 

 

and other projects, big, small, simple or complex, are avall-

abie, plus a range of keyboards, separate components and 

 

accessories. Details in our lists.  

 

PNOTOCOPI ES of texts for most of the PHOTOGRAPHS in this advertisement 

 

kits are available—prices in our fists. show two of our units containing some Of 

 

LIST—Send stamped addressed envelope the P.E. projects built from our kits and 

 

with all U.K. requests for free list giving PCBs. The cases were built by ourselves 

 

fuller details of PCBs, kits and other and are not for sale, though a email 

 

tº. selection of other Cases is available. 

 

ADD 12;% VAT EXPORT ORDERS ARE WELCOME but to avoid 

 

(or current rate if changed). delay we advise you to see our list for postage rates. All 

 

Must be added to full total of payments must be cash-with-order, in Sterling by Inter-

goods. Discount, post & national Money order or through an 
tries 
lish

send S
To

 

 

handling, on all U.K. orders. obtain list—Europe send 20p, countries 

 

Does not apply to Exports. PRICES ARE CORRECT AT TIME OF PRESS. 

 

E.&O.E. DELIVERY SUBJECT TO AVAILABILITY. 

 

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

 

PHONOSONICS - DEPT. EE94 - 22 HIGH STREET • SIDCUP - KENT DA14 6EHI T
OLLECTION 

 

EL 01 3026184gY 
APPOINTMENT 

 

ADD: POST & HANDLING 

 

U.K. orders—Keyboards add £2-00each plus VAT. Other 

 

goods: under £15 add 25p plus VAT, over E15 add 50p 

 

plus VAT. Recommended: 
ostal mishaps, add 5Op for covero

ptiona
l 
insurance 

 

up toE50,£t 00 for 

 

£100 cover, etc, pro-rata. 

 

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

 

to higher export postage rates.  
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ROOM THERMOSTAT 

 

Famous Satchwel 1, elegant design. Intended for 

 

wait mounting. Will switch up to 20 amps at 

 

mains voltage, covers the range 0.30 C. Special 

 

snip this month £125. 

 

ROD THERMOSTAT-93.00. 

 

WINDSCREEN 

 

WIPER CONTROL 

 

Vary speed o! your wiper to suit 

 

con Lions. All parts antl lnstruc. 
C 

 

tions to make £375. 

 

MICRO SWITCH BARGAINS 

 

Rated at 5 amps 25OV. Ideal to make a 

 

switch panel for a calculator and for dozens 

 

of other applications. Parcel of 10 (two 

 

types) for £f 25. 

 

RADIO STETHOSCOPE 

 

Easiest way to fault flnd. traces, 

 

signai from aerial to speaker, when 

 

signal stops you've found the fault. 

 

Use it on Radio. TV, amplifier, 

 

anything. Kit comprises transistors 

 

and parts Including probe tube and 

 

twin stetho-set U-95. 

 

rA 

 

MULTISPEED MOTORS 

 

Six speeds are available 500, 800 and 1,000 

 

r.p.m. and 7,000. 9,000 and 11.000 r.p.m. Shaft 

 

Is ; In. diameter and approximately 1 in. long. 

 

230124OV. Its speed may be further controlled 

 

with the use of our Thyrislor controller. Very 

 

powerful and useful motor size approx. 2 In. 

 

dia..: 5 in. long. Price E2-

12V MINIATURE RELAY 

 

do operated with two 

 

sets of change over contacts. The unique feature of 

 

this relay is its heavy lead out wires; these provide 

 

adequate support and therefore the relay needs no 

 

fixing: on the other hand there is a fixing bolt protruding 

 

through one side so if you wish you can fix the relay 

 

and use its very síronq lead outs to secure circuit com-
ponents-an expensive relay: but we are offering it for 

 

only 37p each. Don't miss this exceptionlal bargain! 

 

EXTACTOR FAN 

 

Ex computers-made by Woods 

 

of Colchester. Ideal !or fixing 

 

through panel-reasonably quiet 

 

runnin0-very powerful 2500 rom. 

 

Choice of two sizes 5" or %" dia. 

 

£5, £6. 

 

� k • 

 

MAIN RELAYS

•

 

 

With triple 10 amp changeover contacts-
operating col I wound for 230V a.c. Chassis 

 

mounting one screw flxing. Price. Eí-25. 

 

BURGLAR ALARM ITEMS 

 

(Circuit tree on application) 

 

Trigger mats 24" x 18" 

 

13" x 10" 

 

Relay 24 volt 

 

9.12 volt 

 

Alarm Bell 24 volt 

 

8-12 voit 

 

Mains 

 

Reset. Switch, ordinary 

 

Secret type with key 

 

Wlre-100 metres 

 

24•: Power unit mains operated 

 

MERCURY BATTERIES 

 

Bank of 7 Mercury celle type 525 

 

h.ich are approx. fin. diameter 

 

by ;In. thick in plastic tube 

 

giving a total of 10 7V. 

 

Being in a plastic tube it Is very easy to 

 

break up the battery into separate cells 

 

and use these for radio control and 

 

similar equipment. Carton of 25 batteries 

 

£1 60. 

 

PP3; PP9 REPLACEMENT 

 

Japanese made in plastic container with 

 

leads eize2in. x 1ün. x tiin., this is ideal 

 

to power a calculator or radio. It has a full 

 

wave rectifier and smoothed output of 9V 

 

suitable for loading of up to 100.A. £2.53. 

 

SWITCH TRIGGER MATS 

 

So thin is undetectable under carpet but 

 

will switch on with slightest pressure. For 

 

burglar alarms, shop doors, etc. 24ín. x 

 

13ín. x 10ín. £1.95. 

 

MAINS TRANSISTOR PACK 

 

Designed to operate transistor sets and amplifiers. Adjust-
able output sv., 9v., 12 volts for up to 500mA (class 8 working). 

 

Takes the place of any of the following batteries: PP1, PP3, 

 

PP4. PPB, PP7, PP9 and others. Kit comprises: mains Irene. 

 

former, rectifier, smoothing and load resistor, condensers 

 

and instructions. Real snip at only Et -95. 

 

DRILL CONTROLLER 

 

Electronically changes speed 

 

from approximately to rave to 

 

maximum. Full power at all 

 

speeds by finger-tip control. 

 

Kit Includes all parts, case, 

 

evorything and full Instructions. 

 

934S 

 

Made up model £1 _00 extra 

 

E2 4S 

 

E7-g5 

 

95p 

 

95p 

 

E7 50 

 

E2 25 

 

on application 

 

45p 

 

95p 

 

E7 50 

 

£5 35 

 

8 POWERFUL 

 

BATTERY MOTORS 

 

For models, Meccanos, drills, remote 

 

control Planes, boats, etc. E2. 

 

ROTARY PUMP 

 

Self Priming, portable, fits drill or elec-
tric motor, pumps up to 20D gallons Per 

 

hour depending upon revs. Virtually 

 

uncerrodable, use to suck water, oil, 

 

patrol, fertiliser, chemicals, anything 

 

liquid. Hose connectors each end. E2. 

 

SHORTWAVE CRYSTAL SET 

 

Although this uses no battery it gives 

 

raally amazing results. You will re. 

 

ceive an amazing assortment of 

 

stations over the 10. 25. 29, 31 metre 

 

bands. Kit contains chassis front 

 

panel and all the parts £1 114-crystal 

 

earphone SSp including VAT and 

 

Postage. 

 

MOLLARD UNILEX 

 

A mains operated 4+4 stereo 

 

system. Rated one of the finest 

 

performers in the stereo field 

 

this would make a wonderful gift 

 

for almost anyone in easy-to-
assemble modular form and 

 

complete with a pair of speakers 

 

this should sell at about :E30-
but due to a special bulk-buy 

 

and as an incentive for you to 

 

buy this month we offer the system complete at only EIS 

 

including VAT and postage. 

 

HUMIDITY SWITCH 

 

American made by Rance• their type No. 

 

Al. The action of this device depends 

 

upon the dampness casusing a membrane 

 

to stretch and trigger a sensitive micro-
switch adlustable by a screw. quite ser i-
tivii-breathing on I)for instance will switch 

 

it on. Micro 3 amp. at25OV a.c. Overall size 

 

of the device approx. 3f in. long, 1 in. wide 

 

and f f In deec 750. 

 

. rL r 

 

DELAY SWITCH 

 

Mains operated-delay can be ac-

� curately set with pointers knob for 

 

perlods of up to 2' hrs. 2 contacts 

 

K, suitable to switch 10 amps-second 

 

contact opens few minutes after tat 

 

5 contact 95p. 

 

25A ELECTRIC PROGRAMMER 

 

Learn In your sleep. Have radio playing and kettle boiling 

 

as you wake-switch on lights to ward off intruders-have 

 

a warm house to come home to. 

 

All these and many other things 

 

you can do If you invest in on 

 

electrical programmer Clock by 

 

famous maker with 15 amp onfoff 

 

switch. Switch-on time can be 

 

set anywhere to stay on up to 6 

 

hours independent 60 minute mem. 

 

ory Jagger. A beautiful unit. f3 So. 

 

MOLLARD AUDIO AMPLIFIERS 

 

All in module form, each ready built complete with heat 

 

sinks and cunnection tags, data supplied Model 1153 500m W, 

 

Dower, output £1.69. 

 

Model 1172-10wa1ts power output E3.94 

 

Model 1í721W. power output £2.25. 

 

Model EP9M 4 watt power ouput £2.90 

 

EP 9001 twin channel or stereo pre-amp 

 

E2 90, 

 

G.P.O. HIGH GAIN AMP;SIGNALTRACER 

 

In case measures 51. n 3. -., i; 

 

extremely high gain (70 DB) 

 

solid state amplifier designed 

 

or use as a signal tracer on 

 

GPO cables etc. Functions very 

 

well as a signal tracer for fault 

 

finding in radios etc. etc. By 

 

connecting a simple coil to the 

 

input it becomes a useful mains 

 

cable Lacer. Uses standard d;tv 

 

battery and has input, output 

 

sockets and on-oft volume 

 

control mounted flush on the 

 

top. Many other uses include 

 

general purpose amp, cueing 

 

amp etc. An absolute bargain 

 

at only £2.25. Suitable 80 ohm 

 

earpiece 60p + 5p. 

 

THERMOSTATS 

 

Refrigeration as illustrated with 36" 

 

capillary £1 -62. 

 

Limpet Stat must be mounted in close 

 

contact calibrated 90°-190°F 15 amp con-
facts Ef.92- 

 

Appliance Stat fix Iike a volume control-
15 amp contact 301-801F 85p. 

 

ditto but for high temps E7.25. 

 

Over Stat-with Serson and capillary 85p 

 

Well Mounling by Satchweil £3.00 

 

Boiler Stat with control 20"-80-C £216 

 

SOUND TO LIGHT UNIT 

 

Add colour or white light to your 

 

amplifier. Will operate 1, 2 or 3 lamps 

 

(maximum 45OW). Unit in box all ready 

 

t0 work. £9.95. 

 

MINI-MULTI TESTER 

 

Amazing, deluxe pocket size 

 

precision moving toll instru. 

 

ment Jewelled bearings-loco 

 

opv-mirrored scale. 

 

11 instant ranges measure; 

 

OC volts 10, 50, 250, 1000 

 

AC volts 10, 50.250, 1000 

 

OC amp50-1mA and 0-100 mA 

 

Continuity and resistance 0.150K 

 

ohms. 

 

Complete with Insulated probes, 

 

leads, battery, circuit diagram 

 

and Instructions. 

 

Unbelievable value only 11 50 + 50p post and insurance. 

 

FREE Amps ranges kit enable you to read DC current from 

 

0-10 amps, directly on the 0-10 scale. It's free if you purchase 

 

quickly but if you already own a m;nl tester and would like one 

 

send £1 50p. 

 

TERMS: Cash with order-but orders under £6 must add 50p 

 

to offset packing. etc. 

 

SULK ENQUIRIES INVITED. PHONE: 01-6581833. 

 

ACCESS d BARCLAYCARD ACCEPTED. 

 

J. BULL (ELECTRICAL) LTD 

 

(Dept. E.E.), 103 TAMWORTH RD., 

 

CROYDON CR9 1SG 

 

IT'S FREE 

 

Our -*,,onthly Advance Advertising Bargains List gives 

 

details of bargains arriving or Just arrived-oaten bargains 

 

which sell out before our advertisement don 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. 

 

Telephone Ringing Mains Unit Rather novel unit as it not 

 

onl r reduces mains to 50 volts but also reduces the mains 

 

frequency to 25 Hz, this frequency gives correct ringing note 

 

for GPO bells. These units were made for the GPO so 

 

gbvi0Lsly are first class. Completely enclosed and safe to 

 

mount on the wall or stand on a shelf. Price E3 20. 

 

Telephone Extension Balls in bakelite wall box. these will 

 

save you missing calls when you are out in the garden or 

 

shed, etc. Price L3 16. 

 

Variable Mains Supply A bench mounting unit which con-
tains an isloation transformer for safety and a 2 amp varied 

 

foradeptabillty. With this you will beableto get continuously 

 

variable mains supply from zero to full voltage at2 amps. A 

 

real time saving device, price only £20.75. 

 

Answering Machines still available, see this month's 

 

newsletter but supplies are going down rapidly and this may 

 

well be your last chance to acquire one of these. Spares + 

 

accessories also available. 

 

A very large purchasethls month enables us to offers range 

 

of radio items. You will find the prices well below average. 

 

Cassette Recorderi Player Japanese or Hong Kong made, 

 

these have all the normal facilities record, playback. fast 

 

rewind, etc„ also sockets forstoDfstart, microphone, earphone 

 

end lead for mains as these operate from mains or HPI 

 

batteries. E9 50. 

 

AM/FM Radios There's no doubt that FM does give better 

 

reproduction in good areas so a more adult member of the 

 

family wl I I be pleased with one of these. The ones we have are 

 

in leatherette cases and are batterylmelns radios having the 

 

mains unit built in and are complete with mains plug. These 

 

cover medium ways and VHF with optional AFC. Price £675. 

 

Soft Toy Radios Not necessarily only for the younger mem-
bers of the family as these are softand cuteand have universal 

 

appeal. Dolls, poodles, elephants and rabbits each with zip 

 

compartment at the bottom where the radio fits. Medium wave 

 

only, working from PP3 batteries. When ordering please 

 

state preference and if possible give an alternative. £450. 

 

Car Battery Power Unit made for Rank Radio. This unit has 

 

been designed to operate 6V battery powered equipment 

 

Ifrom a 12V car battery, it provides a reliable source of stabi-
lised voltage and gives protection to your equipment in case 

 

Of accidental reversal of connections also against excessive 

 

car battery voltage should this occur. The unit is very robust 

 

and virtually everlasting If used sensibly. It uses a negative 

 

earth circuit butit will operate in a positive earth car providing 

 

the instrument being played is not connected to the car 

 

chassis. A real bargain at £2.20. 

 

Extension Speaker Cabinets A new delivery of these 

 

enables us to bring down the price quite a lot. We can now 

 

supply the smaller ones (tfin, x Bin. x 4iin. approx.) at 

 

El -95. Post £1.00 and we have a 
lar?er one with silver finish 

 

size approximately 12}ín. ,. gin, x Sim. Price of this is £1 69, 

 

post £1 50. If you can call and collect these cabinets you can 

 

save yourself the quite considerable postage and you only 

 

have to buy a few to get a discount as well. The quantity 

 

discount for these is a special rate of 25% if you buy four or 

 

more. Note these cabinets are very good quality (made for 

 

Rank Audio Systems) the grill material is Dacron. 

 

Slide Switch Bargain Double pole changeover standard size 

 

with good length of connecting wire soldered to each tag-10 

 

for El 38. 

 

Six Digit Counter Mains operated, 1 pulse moves counter 

 

through one dlglt, not resettable but all you have to do is to 

 

make note of the numbers before the start of each Count. 

 

Real bargain at flop-
We still have the fluorescent outfits for operating 121n tubes 

 

from 12V car battery and the price is still the same E3 95 plus 

 

SOP post complete with a 21ín tube. 

 

Stereo Car Speakers usual type in neat compact enclosures 

 

for the rear shelf of the car. 8 ohms 5 Watt. £4.50 per pair. 

 

Bleepers 6112V battery or transformer operated, ideal for 

 

using in many alarm circuits but particularly for car and 

 

motor cycle alarms. These give a loud shrill note. American 

 

made by Delta Alarms. Price £1.08 + 8p. Large quantities 

 

available. 

 

Most useful Timer Up 10 12 on;offs per 24 hours is what you 

 

can get from the Venner time switch if you fit our adaptor. The 

 

shortest onloff time is one hour but you can use any combina-
tions of on/oft to make up the24 hours. An obvious use for this 

 

is to control immersion heaters. These are real current con-
sumers and even though the thermostats are working properly 

 

economies can be quite considerable it a time switch is used. 

 

Our Venners are all capable of 20 amp switching- There are of 

 

course many other applications for the time switch, which you 

 

will remember in its basic form follows the sun switching 

 

on at dusk and off at dawn. Price£3-24 plus Sop Dos'. for switch 

 

with adaptor, extra for plastic case El 08 o. matal case £.2 1s 

 

+ 160. 

 

Safe Soilatat For growers who use soil heating on benches, 

 

economies can be made by using a thermostat but If mains 

 

voltage equipment is used then the thermostat must be 

 

enclosed in a waterproof and earthable container. We can 

 

now supply this price E3 78 + 280• This container wil I accept 

 

the normal immersion heater type thermostat but for soil 

 

heating you wa one which covers 50 deg. farenheit and up-
wards, we can su

tt

pply these at £3.20. 

 

Motorised Light Flasher We can offer two motoris9d units 

 

both capable of 2.00OW of light. Our, second flasher changes 

 

every i second and the 2 second flasher changes every 2 

 

seconds. Either type E6 40. 

 

BUSH "PARTY AMP" 

 

This very attractive unit is a complete mono amplifier origin-
ally designed as the second channel BUSH record players. 

 

All solid state, the case houses good quality speaker, 

 

power supply, pre-amp and controls. Standard- DIN socket 

 

input accepts ceramic cartridge direct. 240v operation. Brand 

 

new and boxed complete and screened DIN to DIN connection 

 

lead and Instruction leaflet. Many uses Include baby alarm, 

 

guitar practice Amp. booster amp for transistor radios, etc. 

 

etc. 

 

Two types available: 

 

Type 1 2.3 watts output with volume and tone control E7.50 

 

Type 2 2-5 watts output with separate bass• treble, volume 

 

controls and tape output £650 + 56p, PP £1. 

 

•NOTE For use as baby alarm and guitar practice amp it may 

 

be necessary to use our phono preamplifier module (BMI). 

 

6 DIGIT COUNTER 

 

One pulse at mains voltage moves 1 dlgili resettable-
real bargain ;ñ; 80p. 

 

MAINS BLOWER 

 

The Torrin-quiet but powerful outlet size 21 x 11 for cooling 

 

equipment etc, will extract If outlet is blowing outwards price 

 

£530. 

 

Other models from £2.00, 
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The latest kit 

 

Islas 

 

from 

 

5FN1"NF
0
1t9 

 

the quickest fitting 

 

CLIP ON =--

capacitive discharge 

 

electronic ignition 

 

in KIT FORM 

 

0 Smoother running 

 

1` 

 

�G 

 

Instant all-weather starting \ ` 

 

Continual peak performance 1 

 

Longer coil/battery/plug life 

 

Improved acceleration /top speeds 

 

optimum fuel consumption 

 

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

 

ignition system in kit form. Tried, tested, proven, reliable and complete. h can be 

 

assembled in two or three hours and fitted In 113 mina. 

 

Because of the superb design of the Spa•krits circuit it compietely eliminates 

 

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

 

bounce which is eliminated electronically by a pulse suppresaon 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 i 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. 

 

Sparkrits incorporates a short circuit protected inverter which eliminates the 

 

problems of SCR lack on and, therefore, eliminates the possibility of blowing the 

 

transistors or the SCH. (Most capacitive discharge ignitions are not completely 

 

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

 

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

 

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

 

coil i distributor ignition up to 8 cylinders. 

 

THE KIT COMPRISES EVERYTHING NEEDED 

 

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

 

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

 

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

 

grease, Full instructions to assemble kit neg, or Pas, earth and fully illustrated 

 

installation instructions. 

 

NOTE—Vehicles with current impulse tachometers ISmlths code on dial RVI I 

 

will require a tachometer pulse stave unit. Price £3.85 inc. VAT. post Ef packing. 

 

Electronics Design Assoelatea, Dept, EE 5 

 

U Bath Street. Walsall, WSt 3DE. Phone: f9) 016791 
_ 

 

1 

 

1 

 

Electronics Design Associates, Dept, EE 6 

 

82 Bath Street, Walsall, WS13DE. Phone: (9) 514791 

 

Name   

 

Address   

 

Phone your order with Access or Barclaycard 

 

Inc. VAT. and P-P. (U.K, only.) 

 

QUANTITY REO O. 
Aid if brochure only required. 

 

I endose chaque'PO's lot 

 

Cheaue No. 

 

PLEASE STATE POLARITY POS OR NEG EARTH. 

 

ACCe55Cr Barclaycard NC, 

 

X4 KIT £16.65 

 

TACHO PULSE 

 

SLAVE UNIT 

 

£3.95 

 

 J 

 

GIVE YOUR 

 

LABCENTRE 

 

THE CASE IT DESERVES 

 

SENLAC SYSTEMS' super durable suede finish 

 

cases are plush lined, strong and yet easily adapted 

 

to suit custom needs. 

 

Approx, internal clear dimensions 

 

18" wide x 131" front to rear x 3" depth. 

 

450mm x 340mm x 75mm 

 

Brief case style with locks & handle on 18" edge. 

 

ONLY £5.67 incl. VAT. P/P 

 

Full refund guarantee if returned unused Within 

 

- 14 days of receipt. 

 

Telephone for further details(callers welcome byappoint-
ment only) or send £6.67 by cheque or P10's payable to 

 

SENLAG SYSTEMS (E & E] LTD., 

 

14 Dorset Square, London NW1 60B 

 

Telephone (01) 894 3413 

 

y 

 

ANNODUNC se 

 

D •� ?AS C 

 

This 5 volume set contains over 500 pages. 

 

Bound in stiff linen. Cover size 834in x Sin. 

 

Price E7,50 per set (we pay the postage). 

 

Book 1, Introducing Electronics Book 4. Meters /Vol tage-clividers 

 

Book 2. Resistors/Capacitors Book 5. Transistor Project Circuitry 

 

Book 3, Inductors/Diodes 

 

The manuals are unquestionaby the finest and most up-to-date available 

 

and represent exceptional value. 

 

This series has been written in a fascinating, absorbing and exciting 

 

way, providing an approach to acquiring knowledge that is a very 

 

enjoyable experience. Suitable for industrial trainees, City and Guilds 

 

students, DIY enthusiasts and readers of electronic journals. 

 

Each part explains electronics in an easy•to•follow way, and contains 

 

numerous diagrams and half tone blocks with construction details and 

 

circuit diagrams for making the following transistor projects: Lamp 

 

Flasher, Metronome, Wailer, Photographic/Monostable Timer, Metal 

 

Locator, Geiger Counter, Radio Receiver, Intercom., Intruder Alarm, 

 

Electronic Organ, Battery Eliminator, Anemometer, Sound Switch, 

 

Light and Water-operated Switches, Pressure-operated Switches, Light 

 

meter, Radio Thermometer, Ice Alarm, 

 

Order now: 

 

Selray Book Company 

 

60 Hayes Hill 

 

Bromley 

 

BR2 7HP 

 

OUR 100% GUARANTEE 

 

Should you decide to return the set efter 10 days exam-
Ination, your money will be refunded by return of post. 

 

Amount enclosed: £ 

 

Name: 

 

■ 

 

1 

 

` 

 

Address: 

 

� 

 

� 

 

EE17 1 

 

J 
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ELECTRONICS SUPPLIERS 

 

SHOPS, IMPORTERS, 

 

MANUFACTURERS 

 

HONG 

 

KONG 

 

IS 

 

CHEAPER 

 

Owing to the rising value of 

 

the Japanese Yen, products 

 

from Japan are becoming 

 

very expensive. 

 

We have equivalent quality 

 

products at far better prices 

 

from Hong Kong, Taiwan and 

 

Korea. 

 

We can supply in both large 

 

and small quantities with 

 

proven quality. 

 

Even if you have never im-

ported goods before, we can 

 

show you how! 

 

86 pages, compre-
hensive, fully priced 

 

catalogue available: 

 

specialising in 

 

products for the 

 

electronics 

 

hobbyist. 

 

3pó0 

 

ITEMS 

 

Jumboel' 

 

[rntMo9W 

 

F�7 

 

... 

 

Ill.—`z�r-Y 

 

Catalogue 3US4.00 to cover 

 

airmail postage 

 

DICKSMITH 

 

ELECTRONICS (HK) LTD. 

 

Retail Showroom 8 Buying Office 

 

29-39 Ashley Rd, Kowloon, H.K. 

 

Tel. 3-669 352 Tlx. 64398 

 

Call in when you're next 

 

In Hong Kong! 

 

AWN 

 

Q 

 

The world's smallest program-
mables can be music to your ears. 

 

CASIOFX 

 

POCKET-SIZED 

 

TORS WITH 

 

RECORDING 

 

synthesizers 

 

02P 
and 

 

PROGRAMMABLE CALCULA-
MAGNETIC TAPE CASSETTE 

 

ABILITY that also convert to 

 

10 

 

musical 

 

Both 

 

minutes 

 

22 non-

W x 

 

with 

 

for 

 

on 

 

re-entry 

 

converts - 

 

—keys 1 

 

musical 

 

I 

 

Alarm 

 

watch, 

 

second— 
date 

 

watches 

 

today. 

 

— 

 

r el 

 

mpme,o 

 

World's first LCD 

 

programmables. 

 

system. The FX-501P 

 

The FX.502P offers 

 

have Automatic 

 

non-use, with the 

 

volatile registers. 

 

Dimensions of 

 

141 •2mm D (t
- 

 

leatherette wallet. 

 

Optional FA-t 

 

either model—permits 

 

standard tape cassette 

 

later. Ata0 contains 

 

both calculators 

 

through 8 contain 

 

octave, 

 

FX.501P RRP E59,95 

 

FX-502P RRP E79�95 

 

FA-1 RRP E24-95 

 

Other CASIO LCD 

 

pocket 
Both use 

 

offers 

 

256 steps 

 

Power Off after 

 

programme 

 

both are:— 

 

H x 2;" W 

 

Programme 

 

programmes 

 

recorder 

 

a music 

 

into musical 

 

pre-programming 

 

our 

 

Our 

 

Our 

 

sclentifics 

 

THE AMAZING 

 

Musical calculating 

 

-sized complete scientific 

 

ALGEBRAIC operating 

 

128 steps and 11 memories. 

 

with 22 memories. 

 

approximately 14 

 

stored in the 11 Or 

 

9 6m H x 71mm 

 

x 5}" D). Supplied 

 

Adaptor available 

 

to be recorded 

 

and stored for 

 

switch which 

 

synthesizers 
for a full 

 

price E4995 

 

price E69-9S 

 

price E79-95 

 

from £1495 

 

MELODY 80 

 

diary watch 

 

o O 0 6 C3 

 

a n n o 0 

 

e, n a n o 

 

O D B' C fl 

 

• 6� 

 

1", 5YM 

 

4_ 

 

'rCtim

 

 

ADVANCE SPECIFICATION. 

 

Tunes. Calculator 

 

notes—a mini synthesizer! 

 

stopwatch—measuring 

 

alarm times and 

 

calculations. CASIO 

 

Other CASIO 

 

AQ 2000 E24 95. 

 

STAR BUY 

 

7C CASIO 46CS-29B 

 

Almost certainly 

 

cated ALARM 

 

LC Display of 

 

seconds, day; 

 

date, month 

 

40 Optional 12 hour 

 

or 24 hour clock 

 

• 24 hour alarm 

 

• Optional hourly 

 

Chrono measures 

 

1¡100 second 

 

40 Net, lap. 1st 

 

0 7-8mm Stainless 

 

41 Real mineral 

 

40 Water resistant 

 

Less than d: 

 

Removable links 

 

Backlight 

 

Other CASIO multi 

Superior watches 

 

Japan—why settlº 

 

o 

 

0 

 

with keys 

 

net and 

 

calculatorwith 

 

RRP LM 

calculating 

 

MQ-10 £3595, 

 

OF THE 

 

(New 

 

the slimmest 

 

CHRONOGRAPH 

 

hours. minutes, 

 

and with day. 

 

and year 

 

with amjpm 

 

display 

 

setting 

 

chimes 

 

from 

 

to 6 hours 

 

ó 2nd place 

 

Steel case 

 

glass face 

 

to 100 feet 

 

10 seconds 

 

in bracelet. 

 

-function 

 

and real 

 

for Iºss? 

 

Two separate 

 

1-8 playing Individual 

 

Complete calendar 

 

lap times t0 1;10 

 

%, J, full memory, 

 

-9S 
£2595 

 

diary alarm 

 

MQ-11 42995 

 

YEAR! 

 

model) 

 

and most sophisti-
available 

 

date, 

 

-'---- ' - 

 

f 

 

_ 

 

per month 

 

V
` 

 

£39.95 

 

watches from E79 95 

 

value, for money from 

 

Most CASIO products available from stock. 

 

Send 25p for illustrated brochures of this superb 

 

range of watches or calculators (both on request). 

 

Prices include VAT, P A P. Send cheque, P.O. or phone 

 

your ACCESS or BARCLAYCARD number to:— 

 

1 
l

 r 

 

Dept. EE, Beaumont 

 

Cambridge CSI 

 

Callers welcome 

 

Suite, 164-167 East Road, 

 

IDS_, Telephone 0223 67503 

 

by 

 

WANTED 

 

SIX ENTHUSIASTS, currently 

 

working on TTL or CMOS pro-
jects—to evaluate a prototype 

 

version of a revolutionary new 

 

type of logic probe. The participants 

 

will keep abreast of the latest 

 

technology, and receive an offer 

 

that will be dif icult to refuse. 

 

THE FINAL MONTH— 

Our INTRODUCTORY 2 way 

 

Offer must close one 31.5.79. 

 

1, Try the C-MORE BATTERY CONDITION 

 

DISPLAY with a 10 day money back offer. 

 

2. Order before 31.5.79 and buy at 20% below normar cost. 

 

NEAT DASHBOARD INSTALLATION 

 

—takes only a few minutes 

 

APPROX. SIZE: 2}" D x 1{" W x :" H. 

 

The C-More comes in a matt black. plastic Case, and 

 

mounts easily on the dash using adhesive pads (sup-
plied). One wire connects to earth, and the other to 

 

an ignition wire using a quick connector (supplied). 

 

The battery condition (voltage) is monitored immediately 

 

the ignition is switched on, and the charge rate is dis-
played when the engine is running. The LED display 

 

has a novel colour comparator lens that makes intensity 

 

comparison obvious. 

 

The all-electronic display shows red and yellow when 

 

all is well. Red only shows low battery or low charge, 

 

and yellow only shows overcharge. Full fitting and opera-
ting instructions even highlight probable causes of 

 

faults when they occur. Helps prevent those unnecessary 

 

and expensive replacements. 

 

This offer is exclusive to readers of Everyday Electronics. 

 

if you care about the state of your battery and charging 

 

system, and want the best instrument to show you what's 

 

"going on". order your C-More before 31.5.79, and save 

 

20% o
f Its normal cost. 

 

£S�95 + 25p P á P after 1.5.79 

 

£475 + 25p P 6 P before 315.79 

 

Following a number of requests we have decided to 

 

make available, as separate items, our C-More case and 

 

lens. 

 

The Case will accommodate a PCB size 1.8" . 1.3", 

 

has a cable opening at the rear, and a 5" x 2" viewing 

 

aperture at the front (ideal for LED's). 

 

The material is a heat resistant matt black glass filled 

 

nylon. 

 

The lens fits the above aperture and is ideal for presen. 

 

tation or brightness comparison of two 2" LED's. The 

 

material ,s a high quality optical acrylic. 

 

CASES(:wo halves) LENSES 

 

1 off sop 1 all 3op 

 

5 off f2-25 - 5off E4 35 

 

10 all 44.00 10 off E2-40 

 

Post to: HARVELEC, (Dept. EE), 

 

1 Formby Ave., St. Helens, 

 

Merseyside WA10 3NW 

 

Please supply: 

 

1. Further information of logic probe 

 

2. El C-MORE CASES �:] C-MORE LENSES 

 

3. IJ C-MORES to: 

 

  Cheque,T.O. Value  
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Newnes 

 

This new series has been specially compiled for the 

 

electronics enthusiast. 

 

Each book contains a collection of constructional projects, giving details of how the circuit works, how it may be 

 

assembled and how setting-up and trouble-shooting problems may be solved. The skilful use of colour in the text 

 

helps to clarify circuit operation, and circuit board layouts are suggested. Shopping lists of components are drawn 

 

up for each project. 

 

* The first four titles are available now at £2.25 each (US $5.25) 

 

�s
ec
trom 

 

Hobb- 

 

I 

 

Electronic Projects in Audio R. A. Penfold 

 

Electronic Projects in Hobbies F.G. Royer 

 

h Also available six Constructors Guides: 

 

Electronic Diagrams 

 

Electronic Components 

 

Simple Circuit Building 

 

f1.80 US $4.25 

 

E1.80 US $4.25 

 

f1.90 US $4.50 

 

Electronic Projects in the Home Owen Bishop 

 

Projects in Radio and Electronics Ian R. Sinclair 

 

Printed Circuit Assembly f1.80 US $4.25 

 

Project Planning and Building fí.90 US $4.50 

 

Practical Electronic Project Building f1.90 US $4.50 

 

Write for a free colour brochure about all our hobby books to 

 

NeMlmw k1Nnieal Book J Borough Green, Sevenoaks, Kent TN15 8PH 

 

 101 

 

BRING YOU THE NEW CHINAGLIA 

 

MINOR 

 

POCKET 

 

1 MULTIMETER 

 

THE 

 

PROFESSIONAL 

 

SOLUTION 

 

TO 

 

GENERAL 

 

MEASUREMENT 

 

PROBLEMS 

 

E32.50 inc. VAT. 

 

The best instrument for the workshop, school, toolbox, T.V. shop and anywhere 

 

accurate information is needed quickly and simply 

 

IT OFFERS: 

 

* Single-knob range selection 

 

* 110' Full-view mirror scale and nne line pointer 

 

* Clear unambiguous scales 

 

* A well-dAmpad cylindrical magnet movement with resilient bearings 

 

* 31 ranges providing coverage from 150mV to 1 5kV d.c.; 7 5V to 1-5kV a.c. 50µA 

 

t02-SA d.e.; 25111A to 12-5A a.c.; 10k 4 and 10M it resistance and six signal level 

 

ranges. 

 

* Accuracy f 2.5%d.c.; i3%a.c. and2%resisionce. 

 

For details of this and other exciting Alcon instruments please write or phope:— 

Instruments Ltd. 

 

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 £1.25 

 

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 

 

ACE MAILTRONIX LTD 

 

llept.EE Toatal Sirw 

 

41fa6W.WYo *reWFI&1R 

 

Name 

 

Address 

 

TOPS THE PACK! 

 

COMPONENTS — Now over 1,000 types in 

 

stock! 

 

KITS — See the new range of low-
cost'ELEKITS'. 

 

1st Class same day despatch. 

 

— All guaranteed products. 

 

— Many reductions! 

 

SERVICE 

 

QUALITY 

 

PRICES 

 

MAGAZINE 

 

PROJECTS 

 

Trouble-free! 

 

S.A.E. for list of EE projects 

 

I enclose 30p*, please send catalogue. 

 

19 MULBERRY WALK, LONDON SW3 6DZ. TEL: 01352 1897 
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*Refundable with future orders over £5.00. 
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BDIPacka Kit-
The Co

_
n
__
noi�s�seurs 

 

Budget Choice 

 

Connoisseur now offer their 

 

famous BD1 Kit in a 

 

package deal. 

 

The package consists of the BD1 Kit, SAU2 

 

nick-up arm, plinth with anti-vibration feet, 

 

acrylic cover complete with hinges and 

 

Friction lid stays, a pick-up mounting board, 

 

and all necessary screws, washers, etc. 

 

The plinth, cover and pick-up mounting 

 

board are all pre-drilled and ready for 

 

assembly. 

 

The illustration shows the package with the 

 

3D1 Kit partially assembled. 

 

suggested Selling Price around E54.00, plus VAT. 

 

BD1 kit 

 

(partially 

 

assembled) 

 

D,rnensinns 15tsm x 14'.m x 53kin 

 

tbnnoi'*xxeui 0 

 

Write for further details to: 

 

A. R. Sugden & Co. (Engineers) Ltd. 

 

Manufacturers of Connoisseur Sound Equipment, Connoisseur Works, Atlas Mill Road, 

 

Brighouse, West Yorkshire HD61ES 

 

Tel Brig$house (0484) 712142, Telex: 517144 Sugden G, 

 

Telegrams & Cabies: Connoiseur Brighouse. 

 

TRUE AS AN Arrow 

 

Professional Wire and Cable 

 

Fasteners for all installation 

 

requirements. 

 

TELEPHONE - ELECTRONICS 

 

COMMUNICATIONS 

 

ALARM SYSTEMS, ETC. 

 

4 Precision made models. 

 

12 different staple sizes. 

 

Rugged all steel construction 

 

in chrome finish. 

 

Grooved guide. 

 

Grooved driving blade. 

 

Tapered striking edge. 

 

Jam-proof mechanism 

 

(patented). 

 

Short span easy compres- 

 

sion handle. 

 

Some of the features that make an Arrow cable fastener 

 

the outstanding tool for all installation engineers. 

 

Illustrated literature and details of staple sizes 

 

available from: 

 

SPECIAL PRODUCTS DISTRIBUTORS LTD. 

 

81 PICCADILLY, LONDON W1V OHL 

 

TEL. 01-629 9554. Telex 265200 (A/B RACEN) 

 

Cables: Speciprod London W1 

 

ELECTROVALUE 

 

POLYSTYRENE, 

 

31310, 160V 

 

560, 680. 62OPF 

 

1000. 1500pF 

 

2200, 3300pF 

 

1200, 1800pF 

 

2700, 390ople 

 

4700, 5600pF 

 

6800, 820opF 

 

10, DOOpF 

 

12,000, 15,000pF 

 

18,000, 22,000pF 

 

ELECTROLYTIC 

 

CANEO 

 

Daly, sleeved 

 

1000125 

 

2200/50 

 

5000/25 

 

4700/100 

 

ELECTROLYTIC, 

 

axial lead O 

 

Siemºns 1341313! 

 

8412831641010 

 

uF volts 

 

Your leading direct suppliers for 

 

CAPACITORS 

 

Ceramics, all types, TANTALUM BEAD, SILVER 

 

MICA, POLYESTERS, VARIABLES, ETC, ETC. 

 

Including 

 

POLYSTYRENE, 110 100 

 

831110 1604 2.2 25 

 

5. 7, 10, 12pF 913 2'2 63 

 

15, 22, 27, 33pF 913 2.2 100 

 

39pF so 4.7 16 

 

47, 56. 88 82pF 7p 4.7 40 

 

i 100. 120, MpF 7p 4.7 63 

 

160, 180, 220pF 7p 4.7 100 

 

270 330 39OPF 7p 10 6.3 

 

470 560pF 713 10 25 

 

10 40 

 

10 63 

 

10 100 

 

22 10 

 

22 25 

 

22 40 

 

22 83 

 

22 100 

 

47 3 

 

47 10 

 

47 40 

 

47 63 

 

SILVERED MICA, 

 

'3550 I
D

 PF) 

 

R611, 12.7 x 8mm 

 

Ail In pF. 

 

2.2, 3.3, 5 

 

6 8. 10, 15 

 

18, 20, 72, 25 

 

27, 30, 33 

 

39, 47, 50 

 

56, 68 each 

 

100 

 

5p 

 

Sp 

 

Sp 

 

Bp 

 

ap 

 

Bp 

 

Bp 

 

Bp 

 

12p 

 

13p 

 

UP 

 

12P 

 

21p 

 

1213 

 

Sáó 

 

21p 

 

12p 

 

12P 

 

14p 

 

1513 

 

1213 

 

1213 

 

1 
1P 

 

1513 

 

1613 

 

12p 

 

12p 

 

14p 

 

1 1P
 l6 

 

12P 

 

12P 

 

12p 

 

12P 

 

12P 

 

1213 

 

/413 

 

0.47 63 21p 150 flip 

 

0.4T 100 12p 220 20p 

 

1.0 40 21p 330 20p 

 

Hundreds of other values stocked—sºe pages 17 to 18. 

 

Catalogue 9. 

 

VAT—Add 6% to quoted prices, except for items marked 

 

e, to which 121% must be added. Prices sub ect to 

 

alteration without prior notice discounts non-allowable 

 

on Access or Barclaycard 

 

2013 

 

i5á 

 

2 75 

 

ELECTR0OVALUE LTD 

 

• We pay 

 

postage 

 

In 11.K, on CIuC ordoys 

 

lisí value AS and over. If 

 

under, add 27p handling 

 

Charge. 

 

We give 

 

discounts 

 

on C.W.O. orders only 

 

5% on orders list value 

 

910 or more 

 

10% on ostlers list value 

 

925 or more 

 

• We stabilise 

 

prices 

 

by keeping to our printed 

 

price hats which appear 

 

but throe or four times a 

 

year. 

 

0 We guarantee 

 

all products brand new, 

 

clean and to makers' 

 

specs. No seconds, no 

 

surplus, 

 

• WE WILL SEND 

 

OUR 120 PAGE 

 

CATALOGUE 

 

No. 9 FREE ON 

 

REQUEST 

 

Comprehensive, Into—&. 

 

tine, well produced, Write, 

 

phone or call for your 

 

Copy together with latest 

 

price list 

 

Dept E.E.6, 24 St, Judea Rd, EngleBeld Green, Egham, Surrey TW20 OHS. 

 

Phone Egham 3603. Telex 264475. 

 

Northern Branch (Personal shoppers only), 680 Surnage Lane, Burnage, 

 

Manchester M 19 1 NA. Phone (061) 432 4945. 
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EUROSOLDERSUCKER 

 

his 195mm long, all metal, high suction, descidering 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 inc. VAT & P.P. 

 

Logically laid out to accept both 0.3" and 0.6" pitch DIL packages 

 

as well as Capacitors, Resistors, LED's, Transistors and components 

 

with leads up to .85mm dia. 

 

500 individual connections in the central breadboarding area, 

 

spaced to accept all sizes of DIL package without running out of 

 

connection points, plus 4 Integral Power Sus 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 10m. ohms). 

 

Easily removable, non-slip rubber backing allows 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 £1 1.00 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 

 

PENEEMENE! I
David George Sales 

5 79 

 

'r/o 74 Crayford High Street, 

 

Crayford, Kent, DAII 4EF, 

 

Please send me 1 EuroSolderSucker @ £6.80 ❑ Please ' 

 

or 1 EuroBreadBoard @ £5.80 ❑ Tick 

 

or 2 EuroBreadBoards @ £11.00 ❑ 

, 

 

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

 

' 

overseas orders). 

' 

 

Name  

 

1 Company  

 

Address  

 

Tel, No,   

 

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

 

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 

 

Clef Kits 

 

Designer approved quality kits for 

 

Electronic Musical Instrument 

 

Construction. 

 

JOANNA 72 & 88 PIANOS 

 

Six and 7; Octave Electronic Pianos 

 

with unique Touch Sensitive 

 

Action, as used in the P.E. 

 

JOANNA, which electronically 

 

simulates piano key inertia — a 

 

feature not available in any other 

 

design. A new physical layout has 

 

been adopted to simplify construc-
tion, 

 

P.E. STRING ENSEMBLE 

 

The only kit available to the proven 

 

A. J. BOOthman Design for this 

 

versatile String Machine. 

 

Sent S.A.E. to: 

 

Clef Products (Dept E.E.) 

 

16 Mayfield Road, Bramhall, Cheshire SK71JU. 

 

QUALITY REEL TO 

 

� záá 

 

REEL & CASSETTE TAPE HEADS TAPE HE DSAR 
UNIVERSAL CASSETTE 

 

612-01 

 

MONO PLAYBACK 

 

612-02 

 

MONO RECORWPLAYBACK . 

 

824-01 

 

STEREOPLAYBACK 

 

824-02 

 

STEREO RECORDIPLAYBACK E4.60 

 

B24—RP 

 

STEREO GLASS FERRITE RECfPLBK E11.32 u NET,C TAPE HEADS CATALOGUE Y PENCE 

 

AUDIO AND H,.FI CATALOGUE IW PAGE FULL COLOURI W PENCE 

 

E7  84 

 

C3.92 

 

E3  22 

 

£6.56 

 

E12-09 

 

MONO STEREO ERASE 

 

822-02 

 

TWIN HALF TRACK RECORDIPLBK E5.62 

 

C44RPS02 

 

QUAD QUARTER TRACK REC.1PLBK £8.14 

 

C22ES02 

 

TWfU HALF TRACK ERASE 

 

PLEASE rNC.LM-
San 

I

 

 

on Den 

 

THE MONOLITH ELECTpONICS CO. LTD. 

 

SA CHURCH ST_, CREWKERNE, SOMERSET, ENGLAND. {D460)74321 INCLUPF— 
ALL PRICLS 
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1. Build an oscilloscope. 

 

As the first stage of your training, you actually build 

 

your own Cathode ray oscilloscope! This is no toy, 

 

but a test instrument that you will need not only for 

 

the course's practical experiments, but also later if 

 

you decide to develop your knowledge and enter the 

 

profession. It remains your property and represents 

 

a very large saving over buying a similar piece of 

 

essential equipment. 

 

2. Read, draw and understand 

 

circuit diagrams.  

 

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

 

circuit diagrams, understand the very fundamentals 

 

of television, radio, computers and countless other 

 

electronic devices and their servicing procedures. 

 

3. Carry out over 40 experiments 

 

on basic circuits.   

 

We show you how to conduct experiments on a wide 

 

variety of different circuits and turn the information 

 

gained into a working knowledge of testing, servicing 

 

and maintaining all types of electronic equipment, 

 

radio, t.v, etc. 

 

4. Free Gift. 

 

All students enrolling in our courses receive a free 

 

circuit board originating from a computer and 

 

containing many different components that can be 

 

used in experiments and provide an excellent example 

 

of current electronic practice. 

 

Post now, without obligation, to:- 

 

BRITISH NATIONAL RADIO & 

 

ELECTRONICS SCHOOL 

 

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

 

' 

NAME   

 

ADDRESS   

 

LM  

 

EEB/6; 79 

 

Block caps 
please 

 

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. 

 

32 page 

 

Colour Brochure 
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NOTICE TO READERS 

 

When replying to Classlaed Advertisements please 

 

ensure: 

 

(A) That you have clearly stated your requirements. 

 

(e) 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 

 

advertlºer. 

 

This will assist advertisers in processing and despatch-
Ing orders with the minimum of delay. 

 

Receivers and Components  

 

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, 111 Rockspark Road, 

 

Uckfield, Sussex. 

 

NO LICENCE EXAMS NEEDED 

 

To operate this miniature, solid-state Tmns-
mitter-Receiver Kit. Only £10-25 plus 25p 

 

P. & P. 

 

'Brain-Freeze' 'em with a MINI-STROBE 

 

Electronics Kit, pocket-sized'lightning flashes', 

 

vari-speed, for discos and parties. A mere £4-50 

 

plus 25p P. & P. Experiment with a psychedelic 

 

DREAM LAB, or pick up faint speechillsounds 

 

with the BIG EAR sound-catcher; ready-made 

 

multi-function modules. £5 each plus 25p 

 

P. &P. 

 

LOTS MORE! Send 25p for lists. 

 

Prices include VAT. 

 

BOFFIN PROTECTS 

 

4 CUNLIFFE ROAD, STONELEIGH 

 

EWELL, SURREY. (E.EJ 

 

ELECTRONIC COMPONENTS and E.E. pro-
ject kits 1973-now. Catalogue SAE, plus 30p. 

 

Jadebond Ltd. Middridge Drift Ind. Est., 

 

Middridge, Shildon, Co, Durham. Tel: 

 

Sh(Idon (038 884) 3845. 

 

71b ASSORTED COMPONENTS £3.60. 3121b 

 

£2.10. Small Audio Amplifiers. 3 Transistors 

 

equivalent to AC128, OC72, with circuit, 3 

 

for £1. 300 small components, Transistors, 

 

Diodes £1.50. Wire ended Neon's, 20 for £1. 

 

Panel with 40 74 series ICs, £1.50. No 

 

postage, List 15p, refundable. Insurance 

 

add 15p. J.W.B. RADIO, 2 Barnfield 

 

Crescent, Sale, Cheshire M33 1NL, 

 

TIRRO's new mail order price list of 

 

electronic components now available on 

 

receipt of SAE. TIRRO Electronics, Grenfell 

 

Place, Maidenhead, Berks. 

 

SMALL ADS 

 

The prepaid rate for classified advertisements 

 

is 18 pence per word (minimum 12 words), box 

 

number 60p extra. Semi-display setting fí1.40 

 

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 5918). 

 

COMPONENTS. 32 Leds (12R, 10G, 10Y) E3, 

 

10 packs £25; LM741 15p. 10 for £I.40; NE555 

 

22p, 10 for £2: LM3900 40p, 10 for £3.50; 

 

LM380 65p, 10 for £6; CPU's Z80 £10, 6800 £7, 

 

8080 £6, Z80A £14, TMS2708 £6.50 all micros 

 

include socket; 2102-1 (4Wn) 80p; TRANS. 

 

2N2222A 13p. RESISTORS 12P any mix; 

 

CERAMIC DISC 27pF to 8n2 1p any mix. 

 

P&P 12p. CMOS, TTL, MICROS. Free list. 

 

Tel: (0506 632337). R. Machnik, 13 Hopefield 

 

Place, Blackburn, West Lothian. 

 

ELECTRONIC CAR BArrERY VOLTMETER, 

 

IC, PCB, full instructions, £2-75 inc. SAE 

 

for details. Tritech Electronics, 190 Roding 

 

Road, Loughton, Essex, 

 

CONSTRUCTOR PARCELS, over 200 parts, 

 

£4 lists. SAE. Sole, 37 Stanley Street, Orms-

kirk, Lancs L39 2DH. 

 

GUARANTEED ICs. 7400/10p 7447555 

 

7473/24p 74121/24p 4000/15p 4011/15p 

 

4017/55p 4027/32p 709/22p 741/22p 7805/60p 

 

NE555/25p. Many morel SAE full list CP 

 

ICs 22 Oakfield Road, Croydon, Surrey. 

 

Service Sheets 

 

SERVICE SHEETS for Radio, Television, 

 

Tame Recorders, Stereo, etc. With ires 

 

fault-finding guide, from 50p and s.e.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 STS, 190 King's 

 

Road, Harrogate, N. Yorkshire. Tel. 042E 

 

55885. 

 

Books and Publications 

 

ALL SERVICE SHEETS and manuals sup-
plied---enquiries welcome-SAE please. Re-

pair any TV easily, full, individual instruc-
tions any set for £5 (circuit £1 extra). Send 

 

details of set to TIS (EE), 76 Church Street, 

 

Larkhall, Lanarks ML9 1HE. 

 

- AQIO BOOK SERVICE 

 

WORLD RADIO TV HANDBOOK 1979 Edition  

 

Lw[davnc, Tela•aia.0.rtptiea fer [ha En[h.aiv[. - 

 

rleMle Div.- [
w

i z-  

 

Radia Ci-i. uvnr Icc  

 

rre:.[o la pP,o{i.e,.e�v  

 

Mo. m,mly Wallu,-T,Ikin ... 

 

lb.�m build 
H ,aok 

Mad"I T,aaprre L
ew[ron

.
 

- - - - - 

 

Hv [e buJd M+a.[M Sl.ev Wa•a Pecw.avton 

 

PRICES INCLUDE STAnferert 
. 

 

PRICES INCLUDE POSTAGE d PACKING.., f.AE FOX PULL LIST 

 

9-2a 

 

[IS 

 

CI-S
S
5 

 

D-ss 

 

o-[s 

 

rl.s 

 

tl-L5 

 

Çtás 

 

�K 

 

CI_R! 

 

L 4 

 

4 CHILCNESTER COUBT,MICKNAM R0,9ECKEN HAM KENT B23 2Q* 

 

INTRODUCTION TO MICROPROCESSORS 

 

and Computing. 50 pages of diagrams and 

 

explanation to get you started. Price £2.30 

 

plus 45p postage. EDUCATIONAL DATA 

 

AND TECHNICAL SERVICES, 59 Station 

 

Road, Cogenhoe, Northampton NN7 1LU. 

 

CONDITIONS OF ACCEPTANCE 

 

OF CLASSIFIED ADVERTISEMENTS 

 

1. Advertisements are accepted subject 

 

to the conditions appearing on our 

 

current advertisement rate card and on 

 

the express understanding that the 

 

Advertiser warrants that the advertise• 

 

ment does not contravene any Act of 

 

Parliament nor is it an infringement of 

 

the Brutish Code of Advertising 

 

Practice. 

 

2. The publishers reserve the right to 

 

refuse or withdraw any advertisement. 

 

3. Althougfi every care is taken, the 

 

Publlshers shall not be liable for clerical 

 

or printers' errors or their conse. 

 

quences. 

 

Record Accessories 

 

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. 

 

For Sale 

 

NEW BACK ISSUES of "EVERYDAY 

 

ELECTRONICS". 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. 

 

Miscellaneous 

 

THE SCIENTIFIC 

 

WIRE COMPANY 

 

PO Box 30, London EA. 

 

Reg. Oran, 22 Coningsby Gardens. 

 

ENAMELLED COPPER WIRE 

 

SWG 1 lb 8 oz 4 oz 2 oz 

 

10.19 2-85 1.45 -75 •60 

 

20-29 2.85 1.85 ,90 -70 

 

30-a4 3.05 1.75 100 -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 1-70 

 

47 8.00 5.00 3-00 1.80 

 

48 1500 9 00 6 00 3.30 

 

SILVER PLATED COPPER WIRE 

 

14, 16, 18 4.50 2-25 1.44 '90 

 

20 S 22 5.00 2.85 1.74 1,06 

 

24 ñ 26 5.70 3.31 2.00 1.22 

 

28 & 30 6-67 3-a6 2.35 1.44 

 

Prices Include P & P and VAT. 

 

SAE brings list of copper& resistance Wires. 

 

Dealer enquiries Invited. 

 

TUNBRIDGE WELLS COMPONENTS, 

 

BALLARD'S, 108 Camden Road, Tunbridge 

 

Wells, Phone 31803. No lists, enquiries S.A.E. 

 

AERIAL BOOSTERS 

 

Improves weak VHF radio & television 

 

reception. 

 

B45-UHF TV, Ell-VHF RADIO. 

 

For next to the set fitting. 

 

PRICE 1E5. S.A.E. FOR LEAFLETS. 

 

ELECTRONIC MAILORDER LTD. 

 

Ramsbottom, Bury, Lancs, BLO 9AG. 

 

RECHARGEABLE 

 

BATTERIES 

 

TRADE ENQUIRIES WELCOME 

 

FULL RANGE AVAILABLE. SAE FOR LISTS. V •25 for 

 

Booklet"Nickel Cadmium Power" plus catalogue. Write 

 

or call, Sandwell Plant Ltd. 2 Union Drive, Boldmere, 

 

Sutton Coldfield, West Midlands, 021354 9754, or see 

 

them at TLC, 32 Craven Street, Charing Cross, London 

 

W C2. 
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U K502-U 

 

M.W./L.W. RADIO 

 

RECEIVER 

 

This Is a simple circuit using two 

 

translators with earphone output. 

 

This unit can be connected to an 

 

amplifier giving good reception 

 

of all local stations, 

 

Supply 9V D.C. 

 

Current drain _ 700uA 

 

Transistors 2 x BC109-B 

 

£5.31 Inc. VAT, Post& packing 75p. 

 

7 HUGHENDEN ROAD, HASTINGS, SUSSEX. TN34 3TG 

 

Telephone: HASTINGS (0424) 435004 

 

��TRU0� 

 

iTK 

 

LTD 

 

ELECTRONIC KITS 

 

� 

 

� 

 

UK108 

 

F.M. 

 

MICROTRANSMITTER 

 

This simple and efficient trans• 

 

mitre, has many diverse uses, 

 

amongst which: as a radio 

 

microphone, baby alarm ate. 

 

The renge Is approx. 700 metres 

 

Max, Complete with high semi• 

 

tivity dynamic microphone and 

 

telescopic antenna. 

 

Supply OV D.C. 

 

Frequency range = 88-108MHZ 

 

Transistors - SC208-B-2N708 

 

Sloe 92 x 80 x 35mm 

 

Weight 13OGM 

 

£7.59 irC. VAT. Post 6 packing 73D 

 

Not Ileenceablº In the UK 

 

export only 

 

U K408 

 

PORTABLE 

 

SIGNAL TRACER 

 

This is a very useful instru. 

 

ment for tracing faults in 

 

radio's, tel eels ion's & audio 

 

ampllger'a. This device has a 

 

R.F. Probe & low frequency 

 

Input. 

 

Frequency range - icoHZ -
500MHZ 

 

R. F. Probe Sensitivity = lomV 

 

A. F. Sensitivity = 3.,V-3V 
-• 2 x BC209-B 

 

Integrated Circuit = TAA611 

 

Diode - qÁ119 

 

FET - 21,13819 

 

Powered from internal 9V D.C. 

 

battery 

 

£2D75 inc. VAT. Post 3 oacking 

 

75p. 

 

U K577 

 

VARIABLE 

 

STABILIZED POWER 

 

SUPPLY 

 

0-20V D.C. at 2.5 amps 

 

With current limiting control 

 

Short circuit proof 

 

Metering for voltage & current 

 

Mains Voltage 115-220-250V 

 

AC 50-60HZ 

 

Load Regulation = 0.15% 

 

Max Ripple <I n 

 

Transistora 2N3055-50138- 

 

BC' ',R-BC3076 

 

Diodes = 5 x INS401 

 

2ener Diodes BZYS8 C8V2 

 

Integrated Circuit = LN723-C 

 

Dimensions 235 x 90 x 190mm 

 

X39.57 inc. VAT. Post & packing 

 

£1 00 

 

U K823 

 

CAR BURGLAR 

 

ALARM 

 

This devlee ,,avidº. protee-
tion fat the vehicle & its 

 

accessories. The system is 

 

effective against any kind of 

 

break-In since it reacts to 

 

opening of doors, engine or 

 

storage compartments and to 

 

the attempted removal of 

 

accessories or starting of the 

 

engine. 

 

Supply 12V D.C. negative earth 

 

Stand by Current Drain = 

 

14mA 

 

Transistors = 2 x SC108-B-1 x 

 

BC301 

 

Diodes = 7 x IN4001 

 

Zener Diodes - BZY86 C7V5 

 

Peak switching current _ B 

 

amp 

 

£1084 inc. VAT. Post& packing 

 

75p. 

 

AUTOMOBILE 

 

ANTENNA 

 

AMPLIFIER 

 

This unit very much Incr  

 

this sensitivity of any car radio 

 

and improves stereo reception 

 

on VHF. It also compensates 

 

for mismatching due to extra 

 

capacitance in a long antenna 

 

cable. 

 

Supply 12V D,C. negative earth 

 

Gain = L.W. = 11-12db M.W. 

 

S.W. - 15-18db VHF - 88-
108MHZ 14-15d8 

 

Current Drain - 5mA 

 

Transistor 8F273 

 

Kit£5,32 ine. VAT 

 

Wired &tested £575 inc. VAT. 

 

Post & packing 50p. 

 

U K232 

 

AM-FM ANTENNA 

 

AMPLIFIER 

 

This unit Increases the sen• 

 

eltivity, of any radio over a 

 

Wide range of frequencies. 

 

Including amplitude and fre• 

 

quency modulation broadcast. 

 

In a simple and economical 

 

way using a Compact unit that 

 

Is easy to Install. 

 

Supply 12V C.C. 

 

Gain - AM (LMIMW/SW) 25dB 

 

FM 88-108 MHZ 75 ohm 1sdB 

 

Current Drain = DmA 

 

Transistor BF273 

 

Kit £4.74 inc. VAT, 

 

Wired & tested £5.32 Inc. VAT. 

 

Post & packing 50p. 

 

FOR CATALOGUE OF COMPLETE RANGE OF KITS AND METAL CABINETS PLEASE SEND S.A.E. 

 

TRADE AND EXPORT ENQUIRIES WELCOMED 

 

For your Guidance 

 

Value Added Tax 

 

Unless otherwise shown, all prices in 

 

advertisements are inclusive of VAT. 

 

Where prices are exclusive, readers should 

 

ensure that they have added the correct 

 

amount of VAT before ordering. 

 

Export orders are not subject to the addition 

 

of Value Added Tax. 

 

a digitizer adds another 

 

The Bit Pad computer digitizer converts graphic 

 

information into digital form for direct entry into a 

 

computer. By touching a pen like stylus or a 

 

cursor, to any position on a drawing, diagram, 

 

photograph, or other graphic presentation, the 

 

position co-ordinates are converted to digital 

 

equivalents. 

 

NO BATTERIES NO WIRES 

 

The modern way of tautant 2-way winmoa:ce. 

 

tions. Supplied with 3-core wire. ;tut plug into 

 

Power socket. Ready for sae. Crystal clear 

 

oommunieatlons from room to room. Range 

 

t :mile on the game mains phase. oulug switch. 

 

Volume control. Useful as Inter-015ce intercom 

 

between office and warehouse in surgery and in 

 

homes. P. & P. 99p. 

 

oNZY 232'99 PEA_ T 413 

 

NEW' AMERICAN TYPE CRADLE 

 

TELEPHONE AMPLIFIER 

 

ONLY 

 

£17.95 

 

á'.&.T.8% 41.44 

 

10-day price refund gtarantee on all items. 

 

WZST LONDON DIBECT 817PPLMS (EElit) 169 KIMBIHGTON BIGR BTREET, 

 

LONDON, WB 8811. 01.987 5548 

 

dhnension 

 

• Bit Pad interfaces with almost any micro 

 

computer. 

 

• Bit Pad consists of a 15" sq. digitizer tablet 

 

(11" sq. active area), a stylus, and a controller 

 

cabinet. 

 

• Bit Pad costs only f450 (excluding VAT). 

 

Fill in the coupon and we will send you full 

 

information and details. 

 

Terminal Display Systems Lid_ Hillside, Whitilork Industrial Estate, Blackburn 861 5SM, Lanes, England -AL 

 

i_ 

 

r3end to: Department CP E D,Terminal Display Systems Lid., Hillside, Whitebirk Industrial Estate 

 

Blackburn BBi 5SM. Lanes. England. 

 

Name   

 

Address  
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Latest improved transistorlsed 

 

Telephone Amplifier with detached 

 

Ill. in speakerplacing 
receiver on to the cradle activatea 

 

a switch for Imtnedlsta two-way 

 

conversation without holding the 

 

handset, Yaay people can listen at 

 

a time. Increases efpeiencyla the 

 

once, chop sad surgery. Perfect for 

 

conference" calls; lessee the tear's 

 

bands free to make notes, constit 

 

flies. No long wafting, saxes time 

 

with long-distaece tells, On¡ou 

 

switch, vol—a control. Coarersa-
tlon recordin! model at 119.90 r 

 

VAT X1.60. P. & P. 90p. 
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TAMTRONiK LTD 

 

(DEPT
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`` EE 

 

217, Toll End Road, TIPTON, West Midlands DY40HW TEL: 021-557-9144 

 

Mao 

 

Issue I PROJECT 

 

Jan 78 

 

Fab 

 

Mar 

 

Apr 

 

May 

 

Jun 

 

July 

 

Aug 

 

Sept 

 

Oct 

 

Nov 

 

Dec 

 

Noy 

 

Oct 

 

Dec 

 

Jan 79 

 

Dec 78 

 

To 

 

Feb 79 

 

Feb 

 

Mar 

 

Apr 

 

Mar 

 

Apr 

 

May 

 

Audio Visual Metronome   

 

Touch Switch   

 

Rapid Diode Check   

 

Car Alarm   

 

Lead Tester  

 

Chaser Light Display   

 

A.C. Meter Converter   

 

Audio Test (2 R Pcb's)   

 

CA. Substitution Box   

 

Catch-a-Light   

 

Weird Sound   

 

Roof Rack Alarm   

 

Mains Delay Switch   

 

Pocket Timer  

 

Flash Meter   

 

Mains Tester   

 

Teach In—Pourer Amp   

 

Power Pack   

 

Tole-Bell  

 

Insitu-Translator Tester   

 

Teach In S.W. Receiver   

 

Power Slave 

 

Visual Continuity Tester  

 

Auto Night Light   

 

Short Wave Radio   

 

Quagmire   

 

Logic Probe   

 

Slave Flesh   

 

M.W.   

 

Audio Freq. Signal Generator  

 

Chror•ostoI)   

 

R.F. Signs! Generator   

 

Sound to Light   

 

Guitar Tone Booster  

 

Car Battery State Indicator   

 

C.M.O.S. Radio   

 

Fuse Checker   

 

Treasure Hunter   

 

TTL Test Bed 

 

TTL.-1s' 6 parts compfele   

 

Audio EI acts Ose'ilator   

 

Water Level Alert   

 

Subscribers Tole-Tel. Meter  

 

Subs. Tale Tel .3rd Digit   

 

Combination Lock (2 Peb's)   

 

Hotline Game   

 

Mini Module-Passive Mixer   

 

Audi his Flasher   

 

Fuzz Box   

 

Vehicle Immobiliser   

 

Mini Modure—Microphone Amp   

 

Mini Module Continuity Tester 

 

Lights Reminder   

 

I'm First   

 

Roulene (2 p.c.b: s)   

 

Headphone Enhance   

 

EE 2020 Tuner Amp A (Inc. R. unit)   

 

EE 2020 Tuner Amp B   

 

EE 2020 Tuner Amp C  

 

EE 2020 Tuner Amp D   

 

EE 2020 Tuner Amp E   

 

EE2020 Hardware & wire   

 

EE 2020 Kit ..I. Case   

 

Long Wave Convertor   

 

Mini Module Audio Modulator  

 

Power Supply   

 

Thyristor Tester   

 

Sound Adapto• 

 

Car Direction Indicator(Neg. 12v)   

 

Time Delay Indlcator   

 

ONE Transistor Radio One. Amp)   

 

ONE Transistor Radio (excl. Amp]   

 

Mini Module—Versatile Power Supply 

 

Shaver Inverter   

 

Touch Blaep   

 

Lab Centre   

 

Lab Centre   

 

Mini Module Transistor Test  

 

Choke Warning   

 

Electronic Dice.   

 

+ P.c.b.'s designed by Tamtronic to EE circuit specifications 

 

PRICES 

 

P.C.B. KIT 

 

KIT 

 

Rot  

 

E001 

 

002 

 

E004 

 

E005 

 

E006 

 

E007 

 

E008 

 

E009 

 

E010 

 

ÉMº 

 

E013 

 

EOt4 

 

E015 

 

E018 

 

E17 

 

E78 

 

E20 

 

E21 

 

E2�3 

 

E24 

 

E0 á 

 

E026 

 

E027 

 

E028 

 

E029 

 

E30 

 

E031 

 

E032 

 

E033 

 

E034 

 

E035 

 

E038 

 

E038 

 

E0�40 

 

E041 

 

E042 

 

E043 

 

E044 

 

E044A 

 

E043 

 

E046 

 

E047 

 

E048 

 

E049 

 

E050 

 

Eo51 

 

E

0�&3 

 

E054 

 

E055 

 

E066 

 

E057 

 

E058 

 

E069 

 

E060 

 

E051 

 

E062 

 

E063 

 

E064 

 

E065 

 

E066 

 

E0�68 

 

E089 

 

E070 

 

E071 A 

 

E071 B 

 

E07�3 

 

E074 

 

E075 

 

E076 

 

E077 

 

E078 

 

+ 85 

 

tí'00 

 

+ 85 

 

+1-15 

 

8o 

 

2.70 

 

+1.05 

 

+2.65 

 

+1-40 

 

+1.00 

 

+1.00 

 

+1.25 

 

+ 95 

 

+1.10 

 

+ 85 

 

+1.20 

 

+1.35 

 

+ 95 

 

2 45 

 

+1-30 

 

+1-95 

 

+ 80 

 

+ 
� 

 

+ 

 

+1'45 

 

+2-95 

 

1'05 

 

90 

 

+1 85 

 

1.80 

 

+ 90 

 

+3-50 

 

+3-45 

 

+1-00 

 

+1 00 

 

1-25 

 

+1-05 

 

+1-15 

 

+<�10 

 

3'65 

 

3'60 

 

1 45 

 

2.30 

 

1 40 

 

10-90 

 

+1 20 

 

+1-00 

 

+ 80 

 

+1 20 

 

+1 25 

 

+ 90 

 

+1 00 

 

+ 85 

 

+1 00 

 

+1 Is 

 

+ 95 

 

t1.00 

 

KIT CONTENTS 

 

(see key) 

 

6.40 B.E.H.L. 

 

2'35 B.E. 

 

2�80 B.E.H.L. 

 

6 55 B.E.G.H.L. 

 

5�10 B. E.H.L. 

 

23'95 B.E.H.L. 

 

6-70 B.E.H.L. 

 

18-75 B.F.G.J. 

 

9 95 E.H.L. 

 

10 00 B.E.H.L. 

 

6-45 B.E.H.L. 

 

14 25 B.E.J.L. 

 

4•40 B.E.H.L. 

 

13 20 B.E.H.L. 

 

1�90 B.E.H. 

 

1-95 E. 

 

7.10 B.E.H.L. 

 

1280 B.E.H.L. 

 

6�15 B,E.G.H.L. 

 

a 30 E. 

 

4-95 E.H.L. 

 

1125 B.E.G.H.L. 

 

10 25 E.J. 

 

8.80 B.E.G.H. 

 

3-45 B.E.G.H.L. 

 

3 55 B.E. 

 

6-35 B.E.J.L, 

 

14-85 B.E.J.L. 

 

33 95 C.E.G.K.M.P. 

 

1f1-25 E.H. 

 

6 20 E.H.L. 

 

5 00 B.E.H.L. 

 

2 20 B.E. 

 

12 75 B,E.G.H.L. 

 

2-15 E.H.L. 

 

1820 B.E.G.H.L. 

 

24 DO N. 

 

4'50 N 

 

3.05 E.H.L. 

 

4-65 B.E.G.H.L. 

 

24-50 C.E.G.K.M.P. 

 

3 So E. 

 

24 95 B.E.H.L. 

 

5 50 8.E.H. 

 

3-t0 E.H. 

 

3 00 E.H. 

 

6 25 B.E.H.L 

 

5'50 1 B.E.H.L. 

 

3-10 D.E.H. 

 

4 65 B.E.H. 

 

6-90 B.E.G.H.L. 

 

2-20 E.M. 

 

20-45 B.E.H. 

 

2 60 E.H.C. 

 

58-95 B.E.G.H. 

 

25-95 . B.E.H- 

 

4 70 S.E.H. 

 

13-45 B.E.H. 

 

2495 B.E.G.H. 

 

13 5o K. 

 

13500 B.E.G.K. 

 

7 40 B.E.H.L. 

 

2 oo E.H. 

 

2545 B.E.H. 

 

4-85 B.E.H.L, 

 

6 95 B.F.H. 

 

a-45 B.E.G.H.L. 

 

1 05 B.E.J.L. 

 

8.50 B.E.H. 

 

7+35 B.E.H. 

 

5 35 E.H.L. 

 

12-75 . B.E.H.L. 

 

470 '�. B.E.H.L. 

 

TEA I: 

 

TEA i 

 

4 25 '. B.E.H. 

 

9 00 ; B.E.G.H. 

 

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 

 

PRICES INCLUDE 

 

VAT & P&P 

 

Printed Circuit Boards & 

 

KITS for EE projects 

 

'  KEY TO KIT CONTENTS 

 

A Vero-bdard(a) 

 

8 Printed Circuit Board(s) 

 

C Wlth screen printed component layout 

 

D Tag strip 

 

E ALL Resistors, potentiometers. capacitors. Semi-conductors 

 

F As E but with exclusions—Please ask for details 

 

6 Dil and(or transistor sockets and/or solderron pins 

 

H Hardware Includes Switches, Knobs, Lamps & Holders, Fusee & 

 

Holders, Plugs & Sockets, Microphones, Transformers, Speakers, 

 

Meters, Relays, Terminal Block$, 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 Kit with professional finish incorporating all prime features inciud-
Ing screen printed PCB and case where appropriate 

 

Doing-it-Digitally 

 

TTL ELECTRONIC 

 

TEST BED 

 

Complete kit E040 

 

£24 00 

 

Components for 

 

first 6 parts E041 £4 50 

 

(including additional 

 

components) 

 

BOTH KITS 

 

(special price) £26'90 

 

TELE-TEL 

 

Nov. 78 Ref. E044 

 

Subscribers phone call charge 

 

meter 

 

A kit with a processional finish 

 

CASE with screen printed facia 

 

similar to magazine 

 

photograph but includes 

 

provision for 3rd dIQIt. 

 

An aluminium sub-
facie panel is also pro-
ided with screen printed 

 

hole centres to allow 

 

access to preaat poten-
tiometers. 

 

PCB designed to incorporate 

 

3rd digit facility and is 

 

screen printed for ease of 

 

assembly. 

 

Basic kit (2 digits) £24 50 

 

(3 digits) £28- 00 

 

BARGAIN CORNER 

 

100 ;w lk carbon resistors 30p 

 

10 1w5%1k5 resistors top 

 

10x 1. 5%7k5 resistors 12p 

 

10 x lw 5% 10OR resistors 12p 

 

10 x 6w 5% 39OR wlrewound 50p 

 

10 r 47. 10v Axie1 Elec. Caps 

 

25p 

 

4 , NE55 Timer £1.00 

 

Plug in mains PSU 

 

3v/009vil2v DC 

 

300mA suitable for 

 

calculators & T.V- Games £2.99 

 

CHRONOSTOP 

 

Aug. 78 Ref. E032 

 

SPLIT 6 TAYLOR lap timing 

 

modes plus normal startlstop 

 

operation. 

 

A kit with a professional finish 

 

including 

 

CASE with screen printed 

 

fecla 

 

PCB with screen printed 

 

component layout 

 

Full Assembly Instructions 

 

PRICE INC. VAT £33 95 

 

SOLDERING IRONS & ACCESSORIES 

 

SRS 18 wait iron Inc. No 20 

I 

Bit sizes No. 90 (1 5mm) 

 

Bit £3 78 •. .. .. 2
1

 
(

am, 

 

Stand £3.2.5 •• •• •, 21 4 5mm) 

 

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. 

 

Telephone or Letter 
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Come to the 
 

Great British 

 

Electronics Bazaar 

 

• 

 

(AND WAIT TILLYOU SEE OUR SEMINAR PROGRAMME) 

 

The Great Big 'Bazaar
, 

 

for the hobbyist, 

 

amateur, and 

 

small buyer. 

 

There's never been an event like 

 

this before. 

 

First, the very scale of the exhibi-
tion is huge. Virtually all the com-
panies you're used to hearing 

 

about (and buying from) will be 

 

there. Companies like Fluke and 

 

Gould showing off their low cost 

 

multimeters; smaller but important 

 

manufacturers like Lektrokit and 

 

Chromasonics; and even the 

 

R.S.G.B. who will have  station'on 

 

the air throughout the 'Bazaar.' 

 

Then there are the suppliers of 

 

low-cost components and equip-
ment. Plus almost all the journals in 

 

the business. Plus, oh, so many 

 

more interesting people catering 

 

for your needs (including computer 

 

kits!). 

 

And you get in FREE if you send 

 

an s.a.e. 

FP �ISH 
t 

 

see alongside). ;S '.�fC 

 

G
� 

 

Our Symbol. 

 

We think it tells 

 

ou just what the 

 

ozaar is all about. 

 

The Seminars. 

 

If you would like to hear just what 

 

the experts have to tell you, a 

 

season ticket for three whole days 

 

can be yours for only £1.50. 

 

Send an s.a.e. and we'll give you 

 

all the information (just use the 

 

coupon) 

 

Our home for three days—Alexandra 

 

Palace, where it all began. (Our 

 

seminars are sited alongside the 

 

organ—for those who know this unique 

 

hall.;  

 

SEMINAR TICKETS 

 

£1.50. 

 

I'd like to sit in at your seminars. (And 

 

like a free ticket to the exhibition.) Send 

 

me full details, please, and I enclose a 

 

large-ish s.o.e  

 

Name:   

 

.00, Address:   

 

41,  

 

\k# 

kp 

 

' 

 

LStreet, Saffron Walden, Essex. 

 

Post to: `The Bazaar; 34/36 

 

High 

 

When? 

 

Between Thursday to Saturday 

 

28th-30th June. 

 

You'll be in very good company; 

 

some ten thousand enthusiasts— 
and over a hundred stands dis-

playing all that you want to see. 

 

You'll come? 

 

Eyes down for the appropriate 

 

coupon. 

 

rADMISSION FREE
M

I 

 

(or 50p on the door, 

 

I'd like to see 'The Bazaar' FREE. 

 

I enclose a large-ish s.a.e. and will 

 

receive by return a ticket and full 

 

information. 

 

Name:   

 

Address:   

 

Post to: The Bazaar,' 34-36 High 

 

Street, Saffron Walden, Essex. If you'd 

 

rather just pay 50p, go to Wood 

 

Green Tube Station and take a bus 

 

;every 3 minutes) to Alexandra 

 

Palace. We're open 10 am-6 pm daily, 

 

Thursday to Saturday, 28th-30th 

 

Lne. 

 

� 
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our catalogue even includes some popular car 

 

accessories at marvellous prices. 
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Our catalogue describes a wide r qe of plugs and' 

 

sock es. all at marvellous prices. See cat. pages 114 

 

to 129 for details. 

 

A digitally controlled stereo synthesiser the 56005 with 

 

more facilities than almost anything up to £3,000. 

 

Build it yourself for less than £700. Full specification 

 

rn our catalogue. 

 

A Genuine 150W per channel stereo disco to build 

 

yourself. Full specification in our catalogue. 

 

61-note touch-sensitive piano to build your-self. Full 

 

specification in our catalogue 

 

0 

 

A very high quality 40W per channel stereo amplifier 

 

with a superb specification and lots of extras. Full 

 

construction details in our catalogue. 

 

Speakers from 1i inch to 15 inch; megaphone, PA 

 

horns, crossovers etc. They're all in our catalogue. 

 

Send the coupon now! 

 

Multimetem. analogue and digital, frequency counter, 

 

oscilloscopes, and lots, lots more at excellent prices. 

 

See cat. paves 106 and 183 to 136 for details. 

 

These are just some of the metal cases we stock. 

 

Th¢re are dozens of plastic ones to choose from as 

 

17''well. Seepages 52 to 57 of our catalogue-

nryi li Col Pp LL 11 n 

 

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. 

 

A massive new catalogue 

 

from Maph. that'scvcn 

 

bigger and better than 

 

before. If you ere, buy 

 

electronic corrymnents. 

 

this is the one 

 

catalogue you muss 

 

of be wrthoul 

 

OverMpages-
some m ton cancer 

 

-it's a Comprehensive 

 

guide to electronic 

 

'ponente with 

 

hundreds of 

 

pholographsano 

 

illustrations and page 

 

alter page 

 

of invaluable data 

 

Ourbi monthly 

 

newsletter contains 

 

guaranteed pn— 
special ollorsand 

 

all the latest 

 

news irom Mapnn 

 

0 

 

A hi-fi stereo tuner with medium and long wave, FM 

 

stereo and UHF TV sound! Full construction details in 

 

our catalogue. 
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A superb range of microphones and accessories at 

 

really low prîtes- Take a look in our catalogue—send 

 

the coupon now! 

 

A 10-channel stereo graphic equaliser with a quality 

 

specification at an unbeatable price when you build it 

 

yourself. Full specification in our catalogue. 

 

qlllllll 1•allllllllllllllli tf= ss ttt✓• tt✓✓ 

 

Post this coupon now for your copy of our 

 

1979-80 catalogue price 75p. 

 

Please send me a copy of your 280 page catalogue 

 

as soon as it is published (8th Jan. 1979).1 enclose 

 

75p but understand that if I am not completely 

 

satisfied I 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 

 

E.E.6.79 
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