Easy to buiild projects for everyone :

BAII LIGHTS REMINDER
CONTINUITY TESTER
Hl i H[AI]PHIIN[ ENHANGER

Australia 75¢ South Africa 70c Mew Zealand 85c Malaysia $2:25¢




ron out the little pmb!emsm

The TESUI soldering station with the XTC 50wall— 24/26
wolt soidering ion or the CTC 35watt — soldenng fron fo
pitl point precision and exceplionally fast recovery tme,

We have put at lgast twice a5 much.pawer into irons whichare
already well known for good recouery lime. The temperature
control stops them from Dver-heating: thefalk-safe” slectronic
circuit provides protection even if the thermacouple Tails
TCAUN soldesing station £.38.10 XTC and CTC ions E14.85
inclsive of VAT and PP

h‘lndel SK3 Kit Model SK4 Kit
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Contains both I.N'ih the

e mode] el
£X230 KZ_S,-’?.-’-IH
Solderngion | oa—l general

and the stand | FEEEEE PUIPOSE it
513 Priceg | and the ST3
aee.2 stand, 1his
iniehisive of Kitis a must
VAT ami PEP for eveny

It makes an toolkit in the
excellent home._Priced
present for the - ar£6.21
radip amateus TRCiuSive of
modeimakir VAT and

o7 hiblijist P&P

3 muniatTe iran with e element enclosed lizsl in & ceramic
shaft then in a stainless steel. Virually leak-free. Only 712~
Jony, Fitted with a 37327 bit £4.37 inclusive of VAT and PEF.
Hange 0f 5 ather bits availabie from % down fo-3/647

Model X25-25watts
:ugwyu_._——"'i\
——— -—.-‘L—E:—

A peneral purpese iron aiso wnh 3 r.':mrmc and steel.ahait 1o
give you toughriess Combingd willi near-pertect insulation
Firted with T/ bit and priced al £4.37 inclisive of VAT and
P&P HAange of 4 othet bits dvailabie—

Model MLX Kit

The sokdening fronin this kitcan be

operated froe amy eainary carbrtieny
Itis fizted with 15122t flexible cable
and battery ciips. Packed in @ simog
plasiic envelope it can be leftna
car, & hoat or & caravan 1eady tor
solfering in the ligkd Price £4.83
inclosive of VAT and P&F

Model SK1 Kit

This kit contains 2 15 wat mmiature £
sofening iron, complete witl 2 spare
hits: :coil.of solder. a heat sin
and & bookier How to soider’ Priced
at £6.48 inclisive ol VAT and B&P

Tel: 0752 67377/8
Telex: 45296 P 4

Mayflower House, Armada Way,
Plymouth, Devon. ,

equipment is fast becommg a must for ew_:.y
home. Buill with precision for long life, each
iron is fully tested and guaranteed.

ANTEX soldering irons are made in England
to strict local and international standards .
of safety. - ¢

Our name for reliability is spreading 7

from all over Europe to U.S.A. = ¢

tejapan and to many other # L

countries. &
Stocked by miny wholesalers L ¢ o
and retailers or direct from 47 o i
us if you are desperate. ,
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Antex Lid: Freepast, Plymouth PL1 18R Tel. 0752 67377

EE1.79




B 0-047. 00681

35 CARDIFF ROAD WATFORD HERTS., ENGLAND
MAIL ORD_ER, CALLERS WELCOME: Tel. Watford 40588/9

| ALL DEVICES BRAND NE}}'. FULL SPEC. AND FULLY GUARANTEED ORDERS

DESPATL"HED BY RETURN OF POST. TERMS OF BUSINESS: CASH/CHEQUE/

R BANKERS DRAFT WITH ORDER. GOVERNMENT AND EDUCATIONAL
|N5T[TUTIOH5' OFFICIAL ORDERS ACCEPTED. TRADE AND EXPORT INQUIRY
WELCOME. P&P ADD 38p* TO ALL ORDERS UNDER £10-00. OVERSEAS ORDERS
POSTAGE AT COST. AIR/SURFACE. Send 50p for our caialogoe,

VAT Export ordersnc VAT, Appiicable to UK. Customers only, Unless. statﬂq otherw|se,
51! nrmes ar=exclusive of VAT, Pleace add 8% to devices marked *. To:the rest add

i we stn:h many more items. It pays fo visit us. We ars situated behind Watford Football

Grount. Nsarest Underground/BR Station: Watford High Sihreet. Open Monday to
Saturday 900 am-5.00 pm. Ample Frea Ca.— Parking space available:

POLYESTER CAPACITORS: Axal lead n.-pe {Malres are in g F)

480V - 0M10W50W2200063?p 0 GOET, 00068, 001, 00‘1500‘1399.00220933“{!
&p; 0-30 13p; u1a 022229.033 0-47 34p; 0-68 45p

T8OV 0:035, 015, 0:22, 1ip 933 0-47 19p: 0-B8, 1-0'22p; 1 529p.2232}:l 4-7 48p.
DUBILIER: 1000V - 0-01, D 015 20p; 0-022 22n; 0-047 28p; 01 sap -47 48p; 1-0175n.

POLYESTER RADIAL LEAD (Values in «F) 250V FEED THROUGH
0-01, 0-015, 0-022, 0-027 5p: 0-033, 0-047, 0-068, 01 Tp; 0-15 '|1p; CAPACITORS
0-28,0-33 13p; 0-47 15p: 0-68 18p; 1-0 24p; 1-527p; 2-2 31p. |100F 350V &p

ELECTROLYTIC CAPACITORS: Axial |ead type [Va!ues are in SF) 500V : 10 d40p; 47 83p
15, 228p; 47 32, 50119,&! 10021'33

250V 10063p; 63V 0-47,1-0.1:5,2:2, 85 3
50:1-07p;50, 100,220 250 : 470 50p: 1000; 40
35V: 10, 337p: 320,470 32031000 49p 525V 10, 23, 47 6} 8O,

1,088

1
'22"55 99.100'19.220053 00 84p
00, 160 8p; 220 250 !31:, ATD 540

2505 10902?p.150030p,

330, 470 14p; 1000, 1500 20p; 2200 34p; 10V = 1006
TA END TYPE: 70V : 2000 98p; 4700 121p; 50
2200 3ip; 325V 1 200+100--50--100 150p.

15,000 450p; 25V : 4700 48p;

5 640 10p; 1000 14p.

EGDO

mun.saouazn.mosdu,wv 10, 40, 47, 63 7p; 100, 125 Bp; 220,
- 10,000 255p ; 40V - 2500 65p; 3300, 4700 T0p;

/TANTALUM BEAD CAPACI- | POTENTIOMETERS OPTO

. TORS 35V :0-14F, 022, 0-33, 0:47, | {AB or EGEN) ELECTRONICS%
0-68, 1-0, 2-2uF, '3, 4-7, 6-8 28V} | Carhon -r;m_ W Log & gw | LEDsplusclios
A5 10 20V 1 516V : 10:F $3p sech | Linear value TIL208 Red

AT, 100 dip. 10V : 280F, 33 6V : 87, [ 50002 1K & p_x (I only) Singla 219 | -THZ1 Grn 18
68, 100, 3V = 68, 100xF. 20p =ach 5K CL2M{) single gani ;’ILRQ‘iz Yellaw ﬁ

MYLAR FILM CAPACITORS

g
SK-2M 0 single gang D/P sxila%h

2"Yellow Green 1%

gwfigfgi UD?‘QE 0-005, 0601,1__4F 6p | SK(1-2M0 dusl gang stereo ?Ilg Sg:”-‘ Ciips 25§

-00i5 004, 605, 0-D56%: i e ——

6-14F, 0-29p 50V 0-47 11p | SLIDER POTENTIOMETER GRP12 &3
0-25W log and Hnear vafues 60mm. | BNSTTT 45

MINIATURE TYPE TRIMMERS
2-5:6pF, 3-100F, 10-30pF “22p
'5-25pF, 5-450F. 60pF, BB0F 30p

| 10K C-500K O dual gang

5K {1-5001 {2 singis gang T8p

; fp
Self Stick Graduaied Bezels  22p

COMPRESSION TRIMMERS

| PRESET POTENTIOMETERS

7 Seg Displays

TIL31Z.C An37105

TFIL313 C Ctha” 105
| TILE21.C An'5" 115

£
L5
B
6
L]

3-40pF, 10-80pF, 25-190pF 25p | Vertlcal & Horizontal | DI704 C it 3798
109-500pF 43p | 0AW 50 ﬂ-ﬁaMQ hl\i!}?alura 8p | DLyo7 C.A. 3" 98
~ 0-25W 100 00<3:3M QO Horiz  10p | FND357 120
fog;;ﬁT:aREliEscpf-‘;fl;rﬁﬁs 0-25W 20001—4 TMQ Vert 10D | MANS 175
in 7 1:5nFto 470/ —_— iR
e # P | RESISTORS Erie make 5% | too. oot 238
SILMER MICA (Values in pF) 3-3, |'Carbon Minlature High Stability, | 2= _~7
-7, 56, 10, 12, 15,22, 33, 47, 50, 68, | Low noise SWITCHES %
75,2, 85, 100, 120, 130, 220 8p sach RANGE VAL 199 100 | TOGGLE2A 250V
250, 300,336, 360, PWe2(-47M EZ4 1:5p  1p | SPST 28p
6§00, B30 " 16p éach | JW 230 470 E12 Zp  1-5p | DPDT 3p
1000, 1200, 2000, 2200 20p =ach | 1W 2-28 10M 5p 4p | £poleonfoff Sdp
e 2% Matal Fummf‘ 1nm ﬁp 4p | SUB-MIN
ckﬂ n!_mt: TRIMMER 13 Metal Film 51 82-1M 10p 8p | TOGGLE
PACITORS + price applies to Fesistors of | SF changeover 58p
2-7pF, 4-15pF, 6-05pF, 8-30nF  20p | sach type not mixed values, _ | SPST onjoit  54p
SOLDERCON PINS® SPECIAL OFFER By o
100 500 1000 3955 | MESSS 22p°; 41 17p%. EE“E%%?&" 1159
JACK PL i
UGS | SOCKETS .‘i g:DT S :;p
Scresqed | Plasfic open moulded- | S-DEC 325p™ LIOT: L
= 5' ch‘rgme b_l;d}r ‘metal with' | T-DEC 425:“ %’A“?:gzmr ;i:
“Smm D p bl br U-DEC "&°
3-5mm 15p 10p s; cun?gts 450p" PUSH BUTTON
Moo, | m | i gl Ee uercnl |Sommtowied,
= 5 L E Lid i) 24p 695p SPDT clover B5p
i i DPDT 6 Tag 85p
| InLine |swiTCHES + Minizture Non-Locking
|18
| 2‘8p . |Push ta Make 15p Push {o Bresk 25p
SR RESTE ! =l o ggshﬁm{whz@ 10A 230\! =
. m 1 angeover CQHHQ o
CQ:_#_;SU_AL ‘T‘” 14p 14p 14n ;RO::KER. lack) on/of 104 250V z;g
EARSND oo —  |ROCKER: luminaied (white)

Siied colours | o 5 double | 15p H%ﬁ;'}en&nn‘?és‘mau STOP) 1 pnle,r
Metal Scraaned 2p | Wpd-way | 200 549 py Ppl3-5W Ipi2-4W dp23W
EANANR G| 1 = — | ROSARY: Mains 250V AC, 4 Amp ﬁp

fmm | i0p 10p — |DIL SOCKETS - (Low Profile— Tezas)
i mim Y Ip ri] —_— #pinidp; 14 oin12p; T6:pin 13p; 18 Dm_‘mp
WANDER 3mm Ep Ep 20 pin 2Tp; 24 pin 30p; 28 pind2p; 40 pin $5p,
JACHSONS VARIABLE DIDDES | ZENERS | SCRsx%
CAPACITORS CAATIE 15 Range 2VT o Thyristors
Dlelectric 0 2 385pF with AAZi15 55 | 39V A00mW | 1ABoV
i00/300pF  140p ?SDIWEHTDNW Byigo 24 | Speach 1AT0OV
S00pF 165 e ‘Rangs 3V3 to TA200V
B4 Ball Drive 00 205176 285D BY126 18 | gav. 13w 1A400V
S5THDAF - H1sp* . withsiow BYizr 14 17p-each 1 AGCAN
Blal Drive 4103 matian- erlweszip CRO 157 “NOISE 5A00V,
611364 650p* .QW i?: 17;,_ oA T bes 15 | TAS00V
Drum S4mm- 30p* -E!?. i50pF 215p" CA4T 12 =2t T | CHARAN
0-1:388pF 245p 'L'5.s5fopF4psp | OATO- 12 | *BRIDGE gigﬂng:r
002355pF 275p 003 x25pF 430p QAL e ||IRECTIEIERS 30200
: — — oAz 15 | [elasticcase) | Soiagy
DENCO cOILS RDTZ 2 | oass 12 | I&EOV. 20 anngy
‘DP VALVETYPE RECSchokes®p | — gapp g | AI00V 22 | B7i66 1
Rapye 1 to 5 BL, RFCT(9mH)9%p | gaAns & TA/200V 25 | CilosD
RdA, YJ Whi. Eﬁp 1 FT 35145 15, CA 8 TA400Y 29 TIC44
ETBY.R. TSm 16147 | 0az0 3 |-jmjeoov 34 | TICES
Green 2p 1 FT‘Ef‘I SQD | OAS2 B 24 150V a5 | =
o 8L, Y1, 1 FTiarees e | Nee 4 | 30 ® | TRIACS
hEo . B3p 0C1 E6p | NBiS 5 | ZAloov &4 o
BoA Valvo Holdar - MW5ER 82p | indoDij24 5 | ZA[Z0OV @8 gg}gg‘\j :g
-2sp MWfLW 5FR mn INdOOSA 6 | 2A/4D0V 53 | 3aisow  sa
INJOOL/SX B | 24
VEROBOARDA 0 0:45 0415 INBGEAZ T 7, Ty o (CEAINTY
L, {ca-pner dud) fulaln\ INgtag 4 E
By S| BuS s | ey 5| e
2 = 49 459 ‘28p FA[100V 4Ajs00v. 79 | 3EA]
3 % 32 oo 8n | CL oo lan | aajenovieges | 12ad00V. 0
S T o oE SAJAOVIE | 4Ala00V 120 | 1gAs0oV 150
30 1950 16n  $3p | 2oV, | PANIV T | 2oAscov 25
& 87 2520 —  165b 27 | SAj200v. T8 | 40659 iz
2ii of 35 pins 30p 341000V BA/4ODY 85 ==
Spot face cufter. 85p 3 BY154 35 | DIACYH
Fin'insertion tool 98p A B0V 50 Vite DIL &0 ' STZ 25

Everyday Eleetronics, January 1979

7494 7874793 (105 (4656 134 | LINEAR IC's: MC1310 148
7495 65 | 14184 905 | 4pn7 2570 702 75 | MCi31aP 155
JhoE 57 | 74185 85 59 480 | T08C 14 pin 135 | MC14854 25
7447 489 | 74186 80 |4ps0 445 | 710K 43 48T 30
74100 2380 [ 7834 45 | MC1485% 385
74105 959 | 7a3%k . 99 | MCido8 $2
74107 140 | T4Cx Bpin 22 | MCITi0 75
74109 S04 70 | MC3401 59
TAI10. 480 | T4ECH 38 | MC3340P % 158
7408 17 | 78153 72 (753 150 | MC33¢ 120
7409 17 | 74112 20 | 810 158 | MCT 175
7410 15 | 74116 37 | 8M3ECC 335 | MEC4000B &5
7411 20 | 74118 4 21 | AY-1-0292 580 | MFCB040% a7
1412 17 74148 1194008 105 | 4072 21 | AY-1-1313 860 | MK50308-% 635
7413 30 | 74120 115 | 4007 18 | 4073 71 | AY-1-1300 305 | MMKH0362 5 650
7414 51| 74121 25| 4008 87 | 0475 23 | AY-1-5050 208 | MM2102-2% 170
7416 30 | 74122 46 | 4000 50 | s076 85 | AY-1- 145 | MMzti2dk 310
7417 30| 74123 48| 4070 50 | 4077 48 | AY-1-B72176 195 | MM2112-24 285
7420 16 | 74125 38| 4011 18 | 4078 21 | AY-3-8500% 385 | MMs7160% 620
7421 2¢ | 74128 5T | 4012 18 | 2pg1 20 | AY-3-87i0% 850 | NE518A% 290
7422 24 (74128 744013 42 | 4082 21 [AY-B-1254A5 760 | MESHSH 28
7423 21| 74132 73| 404 86 | 4085 78 | AY-5-1230% 450 | NESSEDB# 56
7425 27 | 74136 734015 B0 | 4086 73 | CASOTi% 52 | NESE0& a5
7426 36 | 74141 56 | 4016 45 |4 150 | CAZ0IEA B8 | NEsHiX 385
T4ZT 27 | T4142 289 | 4017 29 | 4053 35 | CAS0Z0. TIB NES5E2-4 414
7408 35 | 74143 314 4018 88 | 4084 190 | CAZ023 170 | NESG% 425
7430 17 | 74144 314 4010 4085 105 | CA3M2BAK 80 | NESBSAX 185
7432 25 | 74145 654020 99 (4005 105 | CASMS 240 | NES66% 160
T433 40 | 74147 175 | 4021 53 (4087 372 | CA3043 190 | NESST% 155
7437 30 | 74148 485 | 4022 B8 110 | CA3048 ‘71 | NESTi% 450
74385 33 | 74150 88 | 4023 20 | 4098 145 | CARD4E 200 | RAMZ102:2% 170
7440 17 | 74151 64 | 4029 88 | 4160 109 | CA3075 135 | RCA136D% 420
7441 74 | 74153 64 | 4025 49 | a18f 109 | CA30B0EH 70 | ROME5i3% 585
7442 68| 74154 96 180 | 4162 109 3081 - 190 96364E% 1150
TA42- 115 | 74155 53| 4027 45| 4163 109 | CAS3088E 210 | 563402 295
Ta4d 112 | 74156 20 | 4028 81 | 4174 110 | CA300AD 375 03N 175
7448 84 | 74157 67 |4020 99 | 4175 99 | CA3123E 200 | SNTE012N 140
7445 84 | 74159 210 | 4030 50| 4134 108 | CA3T30% 5 | SNG0ZIN 140
7427 82| 74160 82 | 4031 205 | 4408 720 | CA3140% 70 T6083N 175
T44B 56 | 74161 82 (4032 400 (4408 720 | ICLTI0SES 956 | SNTETTSN 215
F450 17 | 74182 82 | 4033 145 | 4410 729 | ICMT205: 1150 MTE227 115
7451 17 | 74163 82| 4034 196 (4411 985 | D130k 452 | SHIB4TT 225
7453 1T | 74164. 105 (4035 199 |4412F 1650 | LM20OTH 170 | TARARZIANT 208
7454 7 | 74185 1905|4036 325 | 4415F 785 [ LMATAK 30 A560 300
7450 17 | 74186 1614087 160 | 4415V 795 08 10 | TBA120S 0
7470 28 | 74167 188 (4038 108 | 4419 280 | LM3fad 195 | TEA540Q 215
T4TR 25 .| 41T 230 | 4030 320 | 4422 545 * a9 AS5E 330
7473 32 | 74172 625 | 404D 105 (4433 1180 | LM330H 80 | TBAB41BX1T 250
7474 27 | 74172° 170 | 4041 80 | 4435 825 LM3ds4k 85 | TBASBS 180
7415 38 | 74174 BT |4pd2 75 (4440 4275 | LM3T04 375 | TBASND a0
TATE 36| 74175 874043 94 | 4450 295 | LM3sQ 95 | TEASIOS 93
7430 48| 74176 T3 | 4044 B8 | 4453, 295 LMa381 145 | TBAS20 70
T481 B6 | 74177 78| 4045 145 | 4450F 685 | LM3BIAN 241 | TBAO20 268
7482 $9 | 74178 102 (4046 12§ | 4450V 525 | LM3AD 125 | TCA2T0 220
7483 72| 74180 85 | 4047 87 | 4501 17 | L1458 50 | TOA{022% 575
T482 25 F4181 165 | 2042 58 | 4502 12 | LMSa00 o | TDAZGZ0 320
T4EE. 106 | T4152 90 |4p4aD 48 | 4503 69 |- LM300ON &~ 70 | TLOTICP% 70
7485 31 | 74184 135 | 4050 48 | 4305 51 | L Mag119 425 | TLUBICP X 52
7480 210 | 74185 135 | 4051 72 | 4507 55 | pancoa 755 | T LO22CEH 85
7420 33| 74188 275 | 4052 72 (4508 78R # TLOB4CPH 130
7401 75 | 74150 115 |4053 72 (4510 5o | MEZBIAAS  TES | UAATIO 128
7402 38 [ 74101 105 4054  ¥10 4517 150 | MC1303 88 | ZN414 50
7483 32 | 74102 105 |4058 128 | 4512 a8 | MCi204P 260 | ZN424 138
TRANSISTORS |BFfSzk 20| OC25x 98 1ZIXi0S 11 283108 38
ACTIT# 35 | BC169C  fp BF183% 30| DC29% 160 [ ZTX300 13 [2N3121 40
AC1255% 20 | BCITO 17| BFiS4k 30| OC35% B0 | ZTX30f 16 | 2M3153 %3
16 20 | BCIT1 11 | BF184 10| OC384 991 ZTX302 18 | 2N3135 32
AC1274 20 [ BCI72 10 | BE185 10 | OC#1 & | 21 | 2N32 30
ACIZE8% 20 |BCi¥7k 17| BFiSs 10 | OC42 4 24 |2N3052 3B
ACiat% 24 |BCi78% 17 | BF1S7 10 | DC43% 17 | 2N 35
AC181K+% 38 (BCITax 17 |BF188 18| OC444 24 | 2M34424 131
ACT42 24 |BC182 9 | BF2003 28 | OC45% 40 | ZNI563 20
ACI42K4 38 (BCiA2L 10 |BF224A 18 | OCdb%k 20 | IN3EIEA 169
ACI76% 98 [BCiEZ 9| BFoa4 24| OCTOR 13 | ZM3615% 135
ACIETR- 28 |BCIZ3L 10| BFE325E 50 | OCTI4 14 | ON3663 24
AC188% 20 |BCia% 9| BEZSTA 26 OC72 19 [2N3T02 10
ACY1i® 35 |BCigdL 10| BF?38 26 | OCTE% 15  2N37 1
ACYli%k 40 | BCISE 21 | BF259 32 OCTTk 25 | 2N3T04 10
ACY194 40 |BCigT+ 28| BF3%4 22| OCT9% 25 |'2N3T05 11
ACYZ0x 40 [BC2 9 | BF594 40 | OC81% 25 | ENST08 10
ACY21= '35 |BCeizk 10| BF583 38| OCEZk 5§ | SNIT0T 10
ACY2Zx% 40 | BCEIZ 8 | BER39. 25 | OC83H4 36 | 2N3708 10
ACY28% 40 [BC23L 11 | BER40 25| OCBA% 21 | INST09 10
CYag 78 | BC2& 8 | BER7E 28 | QC1 739 | ZMN3TI0 16
ACY40% 48 | BC214L 10 | BERBO 28| OC123% 38 [ 2N3T1 16
ACY44. 33 |BC3D 14| BEX294 26| OCI 13 [ONATI5% 250
AD1s0% 70 | BC308 13 | BEX§ik 130 | OCI40% 50 | 2M3TTZ% 170
AD148% 60 |BC3Zs 13 | BEX84% 24 | OCT41% 18 (2N3773% 288
ADiaid 42 [BC338 & 12 B854 24| 0OCHOx 32 [2N38Ig B
D18 42 4414 30| BF¥S6% 28| OC171% 57 | 2N3az20 32
AFil4% 25 (BCaGi% 30| BFX87h 23| OC200% 30 (ZM3ERH 65
AFiS4 25 |BC4TIx 18| BEXS3k 24 | OC202% 5% |oN3g24o- 70
AFilsx 25 | BC547 11| BEYid% 50| OC203% 18 | 2M38B6% 90
AFi17% 25 | BCzas 1 | BEYS0% 20| OC204% & | ZNag03 12
AFt18% 55 | BC540 11| BEYS1 k- 20| TIP29 22 | 8N3904 18
AF121% 48 |BCS557 13 | BEYS25 20| TIPgoA 22 | 2N3805 138
AF124% 55 |BCS558 12 | BFYT1 20 | TIP23C 35 | ZNaO06 17
AF{25% 35 |BCY30x 57| BSX20% 18 | TIFa3g 50 | 2N4GTH4 52
AF1Z74 35 |BCY3d4 75 | BSYESk 20| TIFZ04 50 [2N4058 17
AFi30% 35 BCY39% 80| BSYS54 25 TiPa0B 23 | 2N4061 17
AF178% 70 |BCYank 78 | BSYD5, 25 | TIPapC 35 | 2N40Bs& 28
AF1B0A 70 | BCY43 75 | BUIE 140 | TIPST% 60 | IN4236% 145
AFig5% 50 | BCYsak 22| BUZ05% 188 TIP31AX 46 | 2N4gRD 20
AF23gd 42 |BCYSDk 22| BUpA% 225 | TiP31Bwx & 23 '2N4859 53
ASY2E 40 | BCY70% 15 | E5B67 65 | TIP31C4 % 190 |-2N5135 42
ASY2T3 45 | BCYTld 21 | MD8001% 158 TIP32% oNTGET1E4 195 | IN5138 42
BCi0ik 8 72 21 | ME4T02 © 10 TIP32A% 28 | 2Ns138 20
BCIOTB 10 (BCY78% 20 | MEgooZ 44/ TIP32BA 60 |ZN5173% dn
BCi084 4 | BO1154 £2 | MJ4d0 28 TIPI2CH 1609 145 NS1804k B0
BC108B4 12 (BOIZik 95 | MJdg) m-—TlPa.’s* T4 48 [2NsiEld 63
BCI0BCk 12 [BD123% 98 | MJ2955% 95| TIP32A% 31 | 2NS30SH 24
BC10g% g9 (BOi2d4 115 | MUEZ4DRA- 45 Tva.‘.!S* 22 | 2N5457 Erd
BC1028+4 12 (BDIZi% 48 | MJE3T0% 55 TIP33CH 26 | 2N5458 32
BCI0SCH 12 (BD132% 38 | MJE3Tr 60 TIP34% 23 | 2N5453 32
BCi12Z 17 | BD1334 43 | MUES20% 45 | TIP3sA 26 | N5485 3z
BC114 13 | BD135 36 | MJES21% B3 | TIP34B4 45 | 2N5TTTH 45
BCi1s 19 | BO35% 37 | MJE2055+ 99 | TIP34CH &5 [oN 40
BC118 19 | BD137% 36 | MJEI0SS+ T0 | TIF359 A | 408tk 5D
BC117 15 |BDi38% 36 | MPFi02 30| TIP3SA% 15 [40313% 125
BCi1E 19  BD13%% 45 |MPF103 36 | TIP35C 125 | 40316% 88
BCT19% 26 | BOT0% 30 | MIPE] 36 | TIP3EA® 28 403174 0 52
BC134 19 |BDi42% 58 | MPEI05. 38| T1F36CHk: 30 | 40924° s
BC13s 20 | BD1454 188 | MPF105 50| TIP41A 48 | 40395+ 52
BC13s 18 D223 &0 | MPFIOT 50 | TiP41ak 55 | 403274 B2
BC13T 25 | BDBSGAL 15 | MPSAOSk 24 | TIP4ZA% 140 [40347% 80
BC1 28 | BDEOA® 75 | MPSA%+ 24 | TIP42B% 30 | 403484 10
BCi42% 25 | BDY1i% 195 | MPSAle 421 TIPDes SN AJr 22 | 4035044 43
BCld3k 25 | BDYoOk 110 | MPSAS5 24 TIP3055% 85 | 2N2905Ack 20 | 40361k 45
BC147 7 | BDYB1% 165 | MPSAS6 24 TIS43 36 | 2M2906% 18 | 40382 48
BC14E 7 | BFiiS% 22 | MPSAT0 34 | TiS4d 45 | oNDonTH: 26 | 40407 50
BGC148 8 |BFfS4 25 | MPSUDZ& 58| TIS4S 45 | 2h2OOTAA 22 | 4D4Tid 289
BCISS 14 | BFISG4 28 | MPSUOS  4g | TIS50 47 | ZN2926G - 10 | 40412% 83
BCI54 14 | BFi67 25 | MPSUGE 54 | TiS60 45 | aN2O80 B | 40467* 95
BC157 10 | BFi73% 25 | MPSUs2% 65| TISE2 45 | 2740008 8 | 4p5Tek 180
BCI5E 11 | BFi774 24 | MPSUSS% 53| 11574 47 | 2M2E2RY 8 | 40594% BO
BCi58 if |'BF178% 25| MPS 56 | TISD0 13| oNzpTiA 24 | Matched
BC160 27 | BFITo% 30 MPLi 39| TiSa 22 | ON3053% 20 pair
BCISTA 11 |BFigbx 20| OC25& 120 | ZTX107 11 | 2Na0sék 49 =dd 10p
168 12 | BFiaik 30/ OC26% 150 ZTX108 1% I'2N3ossk 55 per nair




“EDUCATIONAL KITS OF
EXCEPTIONAL QUALITY”

(AUDIG magazine)

THIS IS A POWERFUL
RADIO RECEIVER!

The same kit is also 150 other different
actual working projects e.g.:

Radio Receiver, Transmitter,
Amplifier, Audio Geparator,
Signal Tracer & Iniector,
Continuity Tester, Telegraph,
Cds cell light & sound control, Photoradic Receiver, Radic
Photogun, Light Oscillator, Recaiver/Microphone Mixer.
Light Switgh, Light and Sound Illuminomeater, Valtmeter,
Morse Cods. Ammater, Sound Leval Meter,

Fizsid Strangth Meter, Diode & Tr
E!ygrometer, Sphmnmatar. Efc., Eesteé. Transparency Indicator
i tc.

Computer & Logic Circuils,
Elecironic Organ, Timer, Light
Contral, Agiiity Tester, Lie
Detectur. Sirer, Horn, Buzzer,
Bird, Matronome.

The above is Just a sefection of the circuits available—
you can alsa design your own circuits with these superb

‘hew Denshi-Gakken “EX" construction kits.

No previous experience of glectronics is required but
yout learn as you construct-and have a great deal of fun
too. The kits are completely safe for anyone to use.

Kits are complele with very extensive construction
manuals PLUS Hamlyn's “All-Colour” 160 page book
“Electronics” (free of charge whilst stocks lasi).

ALL KITS ARE FULLY GUARANTEED. Add-
on sets (fo increase the scope of each kit) are
available, plus spares and accessories as required.

150 PROJECT KIT £32.75 60 PROJECT KIT £25.75
120 PROJECT KIT £33.75 30 PROJECT KIT £18.93
100 PROJECT KIT £29.25 15 PROJECT KIT £16.75

Prices include educational manuals, free book, VAT,
p & p lin the U.K).

Callers at 20 Bride Lane will be very weicome.
Trade and Educational enguiries invited.

Chegue/P.0./Barclaycard/Access No. {or 14p for illus-
trated literature) to DEPT, EE.

ELECTRONI-KIT LTD.
20 BRIDE LANE. LUDGATE CIRCUS;,
LONDON EC4Y 8DX (01-353 6430)

MAIL ORDER DEFT.

CRESCENT RADIO LTD.

1, 5T. MICHAELS TERRACE, WOOD GREEN, LONDON, N22. 45].
PHONE 01-888 3205

SFLIP®E
AN ELECTRONIC VERSION OF
TWO-UP OR ODDS AND EVENS.
We supply 2 complete kit of parts
which includes a strong case and
attractive front panel to give ths
finished game 2 long life and professional
appearance. Tull assembly instructions
sre supplied.
“if you can solder you can make this
great'game.” An ideal first project to
introduce you to eleceronics.
Mot onfy will “FLIP” starc you on @
great hobby but you will own 2 game
which will amuse you and your friends
for hours. POST FREE!
COMPLETE KIT: £5-25 -L 8% VAT
FERRIC CHLORIDE
Anhydrous ferric chloride in double
scaled [ib. “poly packs’. =
PRCIE: §5p per Ib. 4 8% VAT
HEAVY DUTY XOVER
1 WAY 8 OHM
A 2 way Bohm HiD Xover suitable for
L{S systems up to 100 wact.
Fitced wich screw terminals for input
and a three position ‘HF LEVEL' switch
which selectseicher Flar, —3dBor— &dB.
OMNLY £3-00 L 8% VAT

A CRESCEMT 'SUPERBUY’
Goodmans 5% 8 ohm long chrow HiD
loudspeakar,

Mounting plate is integral with L/S
chassiz and has fixing ho!es with centras

spaced at 517 (diagonally).
P ONLY G0 o, vaT
TELESCOPIC AERIAL - I2;% VAT

1T section telescopic aerial.
Extended length: | metra {(39L7)
Fully closed: 135mm {537)
Fixing: nut and bolt fixing through
recess at base of zerial,
ONLY 75p EACH!

LOUDSPEAKERS + 124% V.AT.
21 (57mm) B or 75 ohm
{please state impedance req'd)

23" (60mm) 8 ohm (limited stecks) &0p
21" (70mm) 8 ohm {limited sto::ks) Sﬂp
5% B ohm Ceramic
87 “ELAC' B ohm 15V dual cone £5 00
8" “GOODMANS" "Audiom SPA"

8 ohm 15V £4-95
7" x 478 ohm 4W £2-00

LOUDSPEAKERS - B% VAT,

© |27 “McKENZIE" 8 ohm 75W Bass
£23-62

2% ”HCKENZ!E" 8 ohm 75\ dual cone
£33-62

27 “H:KENZ!E" B ohm 75W general
purpose £18-37

3 KILOWATT PSYCHEDELIC
LIGHT CONTROL UNIT
1000W lighting per channel, max.
This 3 channel sound to light upic is
housed in = robust metal case, with 2
sensitivity control for each channsl
he Bass, middle and treble. Full
instructions supplied. S.A.E. for spec.
sheer.  ONLY £i0-00 + 8%, VAT

MINIATURE TOOL SET

A 20 pe. Tool Set, precision made from
quality industrizl forged steel. Conrents:
1 swivel handle, 3 screwdrivers | ‘5 to
3-5 mm,, 2 Philips type screwdrivers,
i awl, 3' Allen keys |-5 to 2-5 mm.,
S sockets 3 to 5 mm., 5 hex. keys 4 to
6 mm. Supplied in plastic case. Cur
price: only £3-25 1 B3, VAT

BARCLAYCARD

S.A.E. with all

‘p4&P" ORDERS UP TO £5, Add 30p
ORDERS £5-£10, Add 50p
All orders over £i0 post free!
Please add VAT as shown.

Personai callers welcome at: 2| GREEN LAMES, PALMERS GREEN MNE3.
ALSO. 13 SOUTH MALL, EDMONTON GREEN, EDMONTON.

BUILD A
SYNTHESISER!

Nn SPECIAL SKILLS

SRECIAE —QUIFTERT REQUIRED

using DEWELOR (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, Mew attractive prices for the long-popular, well-
tried range of Dewtron svnthesiser and other effects modules,

Send 25p for Musical Miracles Catalogue NOW!

D.E.W. LTD.

254 RINGWOOD ROAD, FERNDOWN, DORSET BH229AR

S
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A I- 1 2 u 5OV | SuTrurFower SOWsE RMS:
SUPPLY 70 Watts
AUDID RM.S. = oD MPEDANCE ~ Bibohms
m;l.lﬂfﬁal ~TDTAL HARMONIE DISTORTION Db% Max (Typically 02%)
3 FREQUENCY AESPONSERTG8  25Hz20kH:
BENSITIVITY S00mY
MAX HEAT SHYK TEMP. a5 C
DIMENSIONS 182 x B9.x 48 mm L]

METERS

Miniature Balance & Toning Meter
Minigture moving-coil meter for sioreo Defance:
"umﬂg |nd|ca'\cr HoE OF S simiar
icates zero of null
Sansitivity:
3i%-22 W 26 mm:
odp 350

F‘

oin 1H1E £1 55+8n\.l'.5'.

Balance and Tuning Matar
Clearview Ed‘;?\'\fls& meter. Cantre zecn.
application. Sensitvity: 100-0-100UA

+ 8% V.AT. P. & P. 35p
Introduced 1o fulfil
with distortian) e

ensine o

= beltv 05%. Ideal for domestic use,
ruauspperation at high output fevels

= demand for & fully protected power-amp., capzble of drivieg high guality spesker systems 3t tp 1o 80w

Discoz, PA. systems, slectronic organs stc. The generously ratod com-

¥
Dimengighs. 4% % 22 ' 34mm. ofn
1319.£2.00: +8% VAT php 35p:

Miniature Level Meter
Maving coil_for accurste level

indication for 12ps

T mplifiers 2ic. Mest design. toggad con
SPM1 9 u STABILISED POWER SUPPLIES | - jypyts raction "'w.n Withstand Twe Times raies vl
: e UA: Ods: 130UA Dimen-
: SPM120/45 40-48v | sinsi23'% 55 Samm o/n 1320, £2.80. +8%
g::::i“n;g: ! SPAG120/56 5O-E5v VAT, pip 350
1 B S0 ERG Nu ME"\«EY
SMP120/85 Siinzans Sl Calibforsd —20 1o +3 snd 01 00%, msking it suit=
GUTPUT CURRENT 254 able for uss a5 @ recording Iwel meier Exag.s’ma
_ —— ~| power output indicator Sensitiviti: oy
£5-80 RIFPLE TA 100mV Dimensions: 40 x 28mm, o/n 1321, £2.00. 8%
S+ 1ZImNVAT. 2R 150mV VAT, pip 350
P. & P.35p

SPM 120 153 fixed vc‘llag& stabifizer availzhla with an output voltage of either 45y, 55y, or 65y, Designed primarily for, usein aurdio
‘applications, the stzbillser which provides outpul Gurrants up to 2:5AC dperates direct from & mains transformer requiring Gnly the
addition of 2 Elactrelytic capacitons 1o complets the = =/c protection.

MICROPHONES

DYNAMIC CASSETTE

Contral Aapoe

dg

GE100 Mk2.

Far = requiring. @ high quality. micrephone, blurdy d
mroaided pody, in Black with neat chromi Surrating, Pick-up pattam is
omnidirectional, On/DiE = i, Lmatre of tough lead finating 2.5

and 3 5mm plugs, Matehing froylded Strut. Impedatice: 200 ohims,
B. Freguepcy: B0-10000Hz Ske: Z0mm dig ¥

D\anamlc Raf‘ge 11048
10 CHANNEL M(‘.‘NUGE&PHID Miaimum Dutplt +15d8
~EQUALISER Frequancy Response 30H=-20KHz{+1dBI
Fower Suppiy 1505w,
:EZ 0-00 ~ Voktage Handiing input 3v B.MS:
L12IRNLAT THD D05
P& P.35p LSS

Only. 155mm x BSmm. % SBmm including the 10-x 10K 1in slider potentiometers:and knobs which are. mounted on & board:
positionad sbiove the circuitry. In the frequency range of 3THz to 20KHz vou can cot and bagst 19 208 with the 10 sliders: each of
which hiasits "equsr‘n marked on the circoit board The GE100 has numenois L-,-,es:mc.udnnq mizers, PA systems and dzscas It
will alen graatly improviethe soundreproduction of your existing-sudio equipmant. inet’ Sup‘pl‘, fof GET 00 o/d-SE30 T80

VPS 3 u ;:’ ?;f& ACInput Maxiiom 25.\.1.
REGULATED VARIABLE “g ! Vokiags Regulation 230V
STABILISED POWER SUPPLY | Reguiated Curen: 0-2A

+BH VAT, | [ncomporsting short circuit protection
£7-ED P &P 35p oL

This NEW versatile Regulated Varsbis Stabilises Power
slacironics enthisias:

151t incorparates: adjiistabla voltag

5unpl\r itk shore ©i
e T

t pratect

m-2w—30v, with g:current Ilmmng range of 0-24 With
thara s no need to build 3 separate power sugply for each of your projects, with the simple addition of & transiormer

rand clirrent limiting; s a must for =il

moduie
o 2033},

(- 1ma (odid 1310 or 1308), plus = soitabla shuni, a volimater [o/d 1317 ‘or 13061, = 470ahm pot lafd 189615 4K7 pot to/d
1883} it can beused 3galn and sgain 85 3 seif-contained bench, powsr supply, elinvinating the uss of batteries ard thus saving

“approw. 190gm, o 1328, £10.95. 5 125 VAT pEn 350

s
FREQUENCY RESPONSE 90z 20Kz % 1dB
PAZ u B TOTAL HARMQMIC DISTORTION Less than 1% (Typically 70%]
STERED SENSITIVITY) 1= TAPE 100mV/T00 Kohms  Foran
RE.AMP INBLITS 2 FADIOTUNER  3100my/100Kohms output
REAELEER 3 MAGNETICPU. 3-5mV/50Kohms  509mV

904
120mm ua'n 1326, F1.50. - 123X VAT pip 35p

UYNAMIC MICROPHONE
iperior quality portable cassotle recorder mMike W
c switch =nd lead fitted “with- 5<J|n 2400
swilchi and. 3 pin DIN plug [eicropbons). Provides =
ment for thoss supolisd with [ECLI With demscha
Omnidirectional Impsdance: 200 Freq. esponsac e
TROO0Hz Sensitivity: 78dB-al 1 OOOHZ ain 1327, EZ.65. = 12559
VAT pip 350
BE—317: DYNAMIC MICROPHONE
‘Highly sensitive, high-grade desk or hand mifes. suitable far use with
many popular decks. Cnf/Offswitch 2nd 1 metes
lead with moidded T?ﬂdeni jook plug. Complets with desk sxa.rd.
Oennidirectional, by 5 ohms. Freg, respos
12,0008z S [=7dE ar 1. 000H) o/n 1336, £4.702 — ‘JZ’.:—"f
VAT pfip 3

OMNIDIHECTIONALCAHDIOID
F'nw=r?d by = -—v battary locatdd wﬂhm the alumisi
finish with front disk protaction 'to the diapi
fi switch, Also with "Bisby’ type windshisld,
=iem and extremsly supple cable, Consumptio
hattery providing spprox.. 8-10, D00 hoursoontinuol
BOY ohms Ser.suru.v 7%“ Freguency30-16,000
dig = 267 mm. o/n 1329.£12.80. 1230 VAT ple 3

RECTIONAL CARDION
mp, 600 and 50000 ohms. -=5pnnss 50 1o 14,000Hz-
Sensitivite 5408 at BOK/Dhms: Ske: 13 dia x B2 long. Waight

- buil-in remote
pldg [remote

STANDS

GOOSENECK CHROME FLEXIBLE HOLDERS
ength 320mm. o'n 1333. £2.40. VAT, plip:35p:
L,L,nr.||315 T, Qfn 1334, £3.40.+ !"‘ B NAT, pRip 350

FLOOR STAND Haavy chrume. Stow-sway feet with rubberen

v stabifiny. Draws 1o I'Elgh' of B! Coaximirne afn 1335
! )\T pRpBEp

B OM ARM for uss with the above Stand. Heavy chromed metal it
gives 307 reach fram the siand. o/n 7337 £8:000 + 123 VLA T pép

TR

WINDSHIELD COVERS .
i 1531 Mediom per par £1_200 = 1025 VAT plp 3Bp. ofn 1332
Large perpair £1.800 4+ 1238 WVAT. plp-35p.

EQUALISATION Within + 1dB from
4 Z0Hz 10 F0kHz
= % BASS CONTROL RANGE I 15dB& a1 76H2
= TREBLE CONTROL AANGE t 10-20dBs a1 15kHz
e SIGNA SERATIO Beiter than 65dBs [All inputs]
£1635 = INEUT OVERLOAD = Beser than 208= Al inguts)
LiEEVAT. SUPPLY 3510 706 o
P =#40p - DIMENSIONS: 300 % 80 % 35mm fesscantmis!

= PATOO s L.asu:s!l\«' alr poptiar PATG0. Medifications
ALZSDEmplFers: i

Have besn made o make: b compatible with ths bigheroutput ALT20 and

HEADPHONES
A L puslity headphone with cishioned earpads and
eadhand. Sepsrats balanca/yolums Control Steren
c.r Niono switch. Impedance: Suhms Freguency ! 30
70, - 12U -VAl p&p 70p,

calculators 1
F-B or 9 i
UI"'WBI'bd' pluc incorparatod. o1

tegulsted outply!
regorders

DO-DC:for Uzalin 5l d=rs, boats st
of 6 2.5 or 9 volis DC at 1A max. Fof radios.
Lo 138, EZSO + 123 VAT, plp 820,

ADAPTORS

AC-DC enatiles 3 iarge range of Dattery powered radios, Tec

b off the mains, (220-240v AC) Switchable fo g,

Surrant rarmq 2 500mA F'alarlq, reversing switch:
37-E3

£3.96. = 1215 VAT sBp 350
L wiith poss orneg. earth for-a

= BIB
HI-FI ACCESSORIES
Pyaﬂgi Tradqng SROOV KLEEN o
E‘:d;ulﬁfﬂatu. rocoru Ck;&ar’ E‘],

Camplee i WOSTYDER: of
sxtenzions, o/ 5101, £3.68.

= Ta:x: S:I.uerg
p= Eotfore -Tape! Piacar,
Hg Tl apes
ﬂmrxs sl fma
035,

2‘WA‘r for B 0‘1111 =7
1305 £1.85, + 1213
FWAY for B ohms spaakvrq e
4.5KHz uin 1906 £2:95, ~ ’2‘

CROSSOVER NETWORKS

¥ chanmelsfor bigh and low frequencies o corect spaskers —
3 lwpeln= low o wtmfem Dr.rnul=tc-r with |
,q

i 30 watts, Frequency: 800Hz and
VAT pRp 350;

).

Cassetta Head Cleansr

Eszential for I::J=Pn.r|g af %2:)-_ neads; capstass-And
rallars. Pack containe Tap FApplicstor 2nd tape
hegd pnjtshér 0I5, F"us b ot special formuls
‘e anin; o ard full instéuctions. o/n 832, £0.56. +
F21% B&p 255

BiI-PAK
DEPT. E.E, P.O. BOX 6,
WARE, HERTS.

AUDIO LEADS

107 £\ Indo orHIJIDnn’HaI £0.60°
173 emack plog: Length 1:50n  £0L75%
1 mmJEck Connsctad
oth-1.5m £0.85"
135 =5 pmﬁiN -mg‘cSumm Jack connectad
&4 Eangth 1,5m £0.85°
116 val extension: Screened insilated
& sk £1.10%
1717 lead:Tor casselia
recorders & mdios. S metres: £0.68%
178:  SpinDiN phono plig 10 steren
feadphonajzck sockat £1.05*%
TFR: 32 pis DN plugsio siers
with attenuati
headphones Length O:2m £0.90
120 a0 connector. Varehis geometny
s
5. Suppiied
power lead and instrictions: £D.BO*
123 Taile itar Lead Mono Jack Plog
Ao Jaik Plug BLAC £1.50%
124 Zpin DN plug 103 pin DIN plug: Length 1.5m £0.75"
125"  Spin DIN pluf to 5 pin DIN plug: Length 1.5m £0.75*
126 5pin DIN p%uq 1o T|nr;e-| openend. Length 1.5m  £0.75%
P27 Spin DN plud 1o 4 Phono Phigs.
All cotourtoted: § th1 B, £1.30%
128 5 i BIN plugto 5 pie DIN socket. Length 1.5m°  £0.80°
128  5pinDiN piug to Epir—. DN piag mitmon
image. Length 1.5m £1:05%

130 -2

DIN piug 1o 2 pm DN inline=ccket Lepgth &m E0.68%
133 -5 DN plog o2 pin DIN glog 1 &4
and Z&E, Lenath 1-5m £0.83%
132 2 pin DINplug to 2 pin DIN sockel Length 10m:  £0.98%
133 B pinDIN plug ta 2 phono plugs: =1
- Connected oins 3&5. Length Iam £0.75%
134 5pinDIN plag rcz BOCkals.
Cuunm_Lechu a:3$c La- |r=['| 23 Sin £0:65
135 5pin DIN socketto 2 phono olligs,
Connocted pins 3&5. Leagth23cm £0.68%
135  Coiled sterec headphone exiension lesd. -
Black, Ls By £1:35%
ITE AT mains adl for calcdatons eic. £0.45*

Please add S%V.AT. wall the above.
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MAGENTA ELEGTRONIGS LTD

EHiZ 93 CALAIS ROAD, BURTON-ON-TRENT, STAFFS, DE3 UL, FPHONE
02 83 65415 ,

E.E. PROJECT KITS

Make us YOUR No. § SUPPLIER of KITS and COMPO-
MENTS for E.E. Projocts. We supply el fected sets
of paris to e¢nable you fo truct E.E. projects. A iat
hard nuts, ic, kets ars Included. Each
project kit comas iets with its own FREE COMPONENT
IDENTIFICATION SHEET. We supply—You construet,

FUZZ BOX Dec. 78. £4-36 inc. case.
VEHICLE IMMOBILISER Dec. 78. £3:77
cageexirs T1p.

WATER LEVEL ALERT.
£4-T7 ing. cases.

“HOT LINE" GAME. Nov., 73, £3:83
less case & rod.

AUDIO EFFECTS OSCILLATOR. Nov.
T8, £2°75inc. board & case.
SUBSCRIBERS TELE TEL METER.
Nov_ 78, £15-35 case exirs £3°75.

FUSE CHECKER. Oct 78. £1:40 inc.

CASH.

C.MOS RADIO. Oct. 78.£7 55 inc. casa.
TREASURE HUNTER. Oct. 78, £14'29
Inc. cases less handi= & coii former.

R.F. SIGNAL GEMNERATOR. Sepi. 78.
£15-30 1255 case.

GUITAR TONE BOOSTER. Sept. 78.
“E4-13 fnc. case and p.c.b.

SOUND TO LIGHT. Sept. 78, £5-77
inc. cESE:

FILTER. £1:25.

SLAVE FLASH. Aug. 78 £2-68 inc. case

lasa SK1.

AF. SIGNAL GEN. Aug. 78, £3-21.
Casa sxfra £3-50 [ess 'dial’ materials.
LOGIC PROBE. July 78. £2-20 inc, case,
QUAGMIRE. July 78, £7-31 less case
‘pins =ic.
INSITUTRANSISTORTESTER. June
T8, £4-48inc. case,

VISUAL CONTINUITY CHECKER.
Juna 8. £2-06 int. casa & probas.

TEigg BELL, June 78. £10-14 case axira

£2-52,
FLASHMETER. May 78. £5-67. case axira

£4-85 }
POCKET TIMER. April 78. £2°82 inc.
case.

Nov. 78,

WEIRD SOUND EFFECTS GENERA-
TOR. Mar, 78. £3-84 inc. case,
CATCH-A-LIGHT. Mar. 78, -£4:36
ca.s: extra £1-34. Swilch cases 47p.
each.

CHASER LIGHT DISPLAY. Feb. 78.
£18:78. Inc. p.c.h. case exira £3-54.
AUDIC VISUAL METRONCME. Jan.
78. £4:17 inc. case.

RAPID DIODE CHECK. Jan, 78: £1-87
Inc. case.

AUTOMATIC PHASE BOX. Deci 77,
£9-45 ine. picih. & cASE.

VHE RADIQ. Nov. 77. £11-08 inc. case,
ULTRASONIC REMOTE CONTROL.
Nov./Dec. 77. £13:22 Inc. cases.
TRANSISTOR TESTER. Oct, 77.
£6-34 case sutra £3-35.

TREASURE LOCATOR. Oct. 77, £8-T7
case extra £2-22. Lass handle & coil
former.

ELECTROMNIC DICE- March 77, £¢-08 inc.
case.

SOIL MOISTURE INDICATOR. June
77, £2-89 inc. case and probe,
PHONE/DOOREBELL REPEATER. July
T1. £4-92 inc. cass.

SHORT WAVE RECEIVER. Aug, T7.
£10'88 case extra £1-25.

FUZZTONE UNIT. July 77. £5-568 less

Ccase.

ADD-ON CAPACITANCE UNIT. Sept
71, £4:46 inc, case.

MAINS TESTER May 78, 60p fess plug,
Araldite 72p.

TESI\.ES,C‘ITRD"IC TOUCH SWITCH Jan

SE1-44, S
SAR SYSTEM ALARM Feb, 78, £2:88
case exira £1-58,
CAR BATTERY STATE INDICATOR
Sept. 78. £1-54 {=&s case’inc. PCE.

ALL PRICES INCLUDE VAT AND FIRST CLASS
POST. ADD 15p TO OCRDERS UNDER £5. COPIES
OF E.EE. CONSTRUCTIONAL ARTICLES 3%p.

CATALOGUE — SEND 3 = 9p STAMPS.

TEACH-IN-78

COMPLETE KIT £14-50

INCLUDES FREE COMPOMNENT IDENTIFICATION
CHART. TEACH-IN REPRINTS 39p. EACH PART.
ALL12PARTS AVAILABLE.

1979 ELECTRONICS
CONSTRUCTORS CATALOGUE

HAVE YOU GOT YOUR COPY YET? MAGENTA'S NEW CATALOGUE INCLUDES
MANY NEW PRODUCTS — CAREFULLY CHOSEN FOR EVERYDAY ELECTROMICS
READERS, PRODUCT DATA AND ILLUSTRATIONS MAKE THE MAGENTA CATAS
LOGUE AN INDISPENSABLE GUIDE FOR CONSTRUCTORS. FULLY INCLUSIVE
PRICES RIGHT NEXT TO THE PRODUCTS MAKE ORDERING EASY. MO MINIMUM
ORDER— ALL PRODUCTS STOCKLINES. 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 3 x 8p STAMPS.

TELEPHONE PICK-UP COIL. &5p.

SPEAKERS. Minjature 8 ohm 58p. 64

ohm 85p, 80 ochm £1-15.

EARPIECES. Crystal 38p. Magnetfic 15p.

STETHOSCOPE ATTECHMENT fils

our earpisces 58,

HEADPHOMES. MOHNO. 2K Padded

Superior Sensitive. £2-85.
HEADPHONES. STEREQ. 8 ohm.

HEAT SINK TWEEZERS. 13p. £3:

B85.
DESOLDER PUMP. Easy to use £5-98., INTERCOM. 2 STATION. £5-95.
SIGNAL INJECTOR. £4-35. INSTRUMENT SCREWDRIVER SET.
DENTISTS MIRROR. Adjusiebla £1-70. & precision scrawdrivers-with bladss from
JEWELLERS EYEGLASS. 23p. 0-8mm to &-8mm. £1-58.
MICROPHONE DYNAMIC 600 OHM

TRIPLE MAGNIFIER. £1-15.
BUZZER. 8Y 74p. 1 CASSETTE TYPE with3:5mm jack plug
ML and plastic desk stand. £1-25.

MULTIMETER TYPE 4. 1000 o.pwv.
with probas 2" x 33" = 17 £5-95.
MULTIMETER TYPE 2. 20,000 o.p.yv.
with case and probes 5% x 3" x 12"
£12-45,

ANTEX X25 SCLDERING IRON 25W.
desl for electronics £3-05.

_S%LSERIHG IRON STAND. ANTEX

S 55,
DESOLDER ERAID. 62p.

2V T7m
NDOOR AERIAL. 48n.

DOING IT DIGITALLY

Mew Seri plete kit or sep paris:IN STOCK NOW for FAST DELIVERY
by FIRST CLASS POST. All top qualhy components #& specified By Everyday Elec-
tronics, Our kit comas complete with FREE TTL and COMPONENT IDENTIFICATION
CHART. Foilow this 2d ianal ser ttoday d laarn shout digitz] eleaironics.

SEND £02-95 for the TTL TEST BED. £3:75for ADDITIONAL COMPONENTS (& monthz).

Withnoprevious knowledge you -
canbuild thisradio | ...

only £23+§&§ i

FREE 100 page Insiruction Book

FREE BOOK Hamiyn's 150 page ‘Electronics’
and 99 other projects as well including:—

Bigciric Orjan Electronic Gun,
Automatic Lamp Flashing 7 Transistos | C. Electronio
pireuil “Saren
Altermazng Lufrent Light and Sound Morse-coos:
Generator. Practice Girciil
2 Transistor Wirskss Wireless Marse Telegraph.
Micrepnong: Elgetranic: Bird {spegker
Wireless Water Shorfage 1ypa) {1 PRICE
Warmng Devics: 1 Transstor = | Eoamotiing
Viransictor = 16 Lie : INCLUDES
Datactar \Wirpizss wateriovel VAT
Basic crcuit ot Electronic WA HEvice: .
i Physinal Zgility tester

sch hezzer
Elegirpnic hom

Timer
A Bridae:{ior Capacites),
Ligght Canirad Girtuit

Yes. in one it 100 projects . . and it's as-simple o change

+om one to the other as it is to build the irst; no exira tools dfe required.

This electronic Kit is educational for ihe Jearner While useful fo the more advanced

studsnt, |t'singerious. it's safe and it's fun! The Circuitry Is varied by your positiona!

changes af the plug-n blocks o the basic matrix Al blacks are marked with electienic

symbols. It's as gasy as ‘Painting by Nurbers, and you'se learning all the Time.

Yau miust have one of these Kitst Just £23.55 is great value for 100 projects, arnd

the Knowiedoe you gai is pnceless.

TECHMICAL SPECIFICATION

® Shock resistant ABS case.

& Audio Guiput: 500 mw {from internal
output module and-loudspeaker),

@ Size: 260mm = 200mm > S0mmL

@ Batieries: 4 % HP7 (Nat supplied),

Arcessoriss provided:

@ Crysial Earpiece. .

® lerial & Connecting Wire (ferrite red
aarjal built in).

@ Giips & Test Rods:

REMINDER

The DORAM Electronic Hobbies
Catalogue is now avaliable.

< FET TOW.
Guarantee of Satisfaction,
Send the coupdn immedidiel,_ |
Your kit will be deliverets—
| within 25 days.
. If'you ars not completely
satisfied you may returm
your purchase within 30
days for 2 full refund:
- Doram Electronies Ltd
' PO Box TRS, Leeds 1512 2UR

e An Electrocomponents
Group Company
= . OFFER CLOSES
"""" : 14th February 1979
I o Doram Eiectronics Ltd PO Box TAB LS 12 2UF =
Please send ... B0-551 Kit{s) at £24.50 ea (£23 55-+95p p&p) l
Please send 3 Hobbies Catalogue
| enclose cheque/PO for £ l
|-am paying via National Giro Centre Bootie Lancs to your Account
Numbear 00/643(7257 |
I Please debit my AGCESS Card No IO T L i
| 1 expict delivery within 25 days l
Signature .. P LT e vt v i LS L
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EMI SPEAKER BARGAIN

S‘E"?U ‘eir 350 kit Systent consists of 13" =

approx. Audax twdeter, CSSOVET COMpOnEnts
#nd circust deagram . FrequEnTy res
o 2 KHz. Power handliing 15 w3
watts max. £ ohm Impedance

kf14.95

* As sbove but complats with

" spprax. woofer with railed sufrsind, 35
prvge 20 He
S 20

et stared gait
= £340 php ¢ Y ]

3
wondwark in kit fom, finishad m

15!m|:.run5 Persieren pal
£28.00 = &R,

simulatad teak vepee
Size apgrax Z07x 11

EASY BUILD BECDHD PLAYER KIT

_COTgTISing Te5 5y assembl
minial dack with cueing de
Tiltput 4 watts par channe|. phJE soeket and recordfieglay sockes

Jiivuiucing D SPHERGAL HIE Socckess. £ 05 aup £405

for the O-¥.mas who recuires Esieren umitaia budge pnce
reg §mp. moduls. Gamard suto,
, pre-cut and fnisier caniet work

i

£
i

1]

PORTABLE
STERED

RADID
CASSETTE
RECORDER
UNREPEATABLE
MW, DWW, SWand Sterso VHE
& watts autpar Bationy/Maims ogeration,

B3 Rectrd guty dick on phnth with
sieren carridge rEady wired
gtga.s function men s digital weateh
slaimizss szl finish

LG5 function men's dagital watch

sl}alnbss stzel firiizly, fs .95
(G0 & Funchion CHROMOGRARH meps digital
wiatch, staitless staal fmish >dtel £1 335

POCKET CALCULATOR: With LED display. memary
and perrentags key

AM/FM DIGITAL CLOCK
RADIO- Accorated D
Sieetroniz Elock with b7 LED:

| cnonze Hmar

125 Wait Power Ama Madulie

WMains pUWersupply for aligve unit
MLSIC CERTRE CABINET with |nippec smoke.
erylic fap. fmified in matural tezk vanesrs,
zize 3Oy LA T aporex

MULLARD Sy power stpaly

# complate With switch siffaor cols and

Wbﬂmmw Super Score T Game

E Pﬁm’ﬂBI.E RADIO/CASSETTE RECORDER, AM/FM with clock,
W WV SW, VHF thams baﬂll’? peration.

7 TARE TMNSPEE?T Mech.amm—e selettion
of metels fram

BARGAINS FOR FERSOHALSHOPPERS

o TBVOLT MAINS TRANSFORMER, 2t amp.

rsmay. Buser and

£11.95

£13.95
£3.50

£5.95
£1.50
£2.95

£20.001
£14.95

ECCA DL 1000 Staren Casseme L6,

Hllw Sieiag speaher kit compiising
Tl wg.s v LA 2pprox
-mm\ls":

WLl fistoi mains ogeration

~£41.85
£8.95

SMYU Nic/cad: Dattary, with
maing charger squivalent i
size-and rephaces $SP11
Type batts Size 3%y 14

.‘244] Valts: AL Comblete with Circuit diagram.

427 apping

£7.50

ptp
£1 505

AM/FM STEREQ
TUNER AMPLIFIER CHASSIS COMPLETE
Reafy buill. Designed in‘a siim tor: for compact, modern |ns;aila!|nn
Rotary Contrals Vol Bn/0f Bass. Treble. Balanca.

Push Buttons tor Gran, Tepe, VHE MW, LW an 5 button rotary
switch

Power Ew:rtauerchannnl Sine at-2% FHO into 15 Dhm
Z musT
T tzyback 400mV/ 30K THEM for max output Becord

o avarlatle from 25KHz. (1 50mV./ TO0K) desiation
g7zl Eraguency Range (Audio} 50Hz 1o 17%Hz withic =195
fadio FM zansitiity for 388 hislow fimiting Better than 10 4V

AN senmitivity for Z088 5/ KW 350uV/Matra LY | rnWMm
Size approx fength 15 x hzight 24 X depth 430

AUDIOMODULES IN

BARGAIN PACKS
CURRENT GATALOGUE

SEE OUR PRICES

1 PACK 1. 2x LP1173 10w. AMS dutput power audia

amp madules, +1 [P1182/2 Steeo pre ame for
ceramic and saxiliary input
£4.95

OUR PRICE
pp L0

PACKZ. 2% LP1173 10w. AMS OUTRET pawer Budia

amp madules + 1 LP1184/2 Sterea piE amp uor

THagRene, cerxmic and auxilary inputs

I"US, DURPAICE £7 45

pp£l00

AMVEM IE module, Zx LP1173/10w. AMS ol powe
Smp mdules = 1 LP1182/2 Steien pre ampitor ceramic

T e £g g5

QURPRICE
pio £1.08

Mullard

-and-ourtpul capaciors.

PACKA 1% 1P 17872 F4 Tuning headwith AM gang, 1 xLP1 16541

Resommendzd sar of
Folary stereg contiols
comprising BASS, TREELE

ACCESSORIES
Stiitable powersupply perizmcluting
mains trnsiormer, rectifier, smoothing

£1.85

VOLUME and BALANCE.

#70 50p 95[1

LG prp

Tatiin
L = ?:d gt hmgzm pavﬁ‘g‘w
Pack 3l £9 95, togel o i
W_h!“wuhufl £ q&mdammi cont e o
1lansin:::‘zel g e
1
31
(P1400 Decoder 1o
Listed at £11 a8

hamams

e e st

20 x 20 WATT STERED AMPLIFIER

Wiscouat IV onst in tesk fuushed cabnet Silver tascia wath sluminiom
ratary controls /gushbuttions, red mains indicater and steregjack
sotkal Functions switeh for mic magnedic and crystal pickups,

rape tunes and duiliary. Rear panel faatures wo maing Dutkets

DiN agegker and input sockets plus fuse 20520 watts RMS

:;;:aﬂ.:;a;ls peak F;n sk witly § 1o 15 okm st_su
9\': Dg-f\'-. +EZ5F ey

FDFI PERSONAL SHOPPERS DNLY

FREE. 4 dimensionzl sterea sound adapton, ‘when porchasmg the
2020 Viscount amplifier.

3I]x3I] WATT AMPLIFIER IN KIT FORM

plete in avery detad, same
Eaahi:ss 23 Vistount IV, hot with 3030 autput. 6060 watts’
peak Foruse with 4-15 chms speakers. £23.00 without cabingt.
£29.00 compiete with cabinet. p&p £2.50 in each caze:

£23.00 220 ok csbinernor £29.00 o

without cabmet P2F. svalabie separately)  camplebe with cabinet
SPECIAL OFFER
ST 3030 WATT AMPLIFIER IN KIT

WITH SPEA
z Gamhnan nompact 127 bass woofers M!h unwaﬁsma 14,000
Gauss magnet. 30 watt-AMS handling + 3% approx

Twieiers and LIDSSOVETS. £49.l][l
_ : +p&p £4.00
BUILTANDREADY TOPLAY 3000
30230 Viscount. Avsilable fully built-and 1ested. +p&p £2.50

£19.95 2% A

BARGAIN

PORTABLE
DISCO CONSOLE

”‘58 WATT MOKO

DISCO AMP

£79.95
FEFGZ50
Size apgens
130 2 B gy T i
S0 watis sms. 100 watts peak ot ieatures mobee wi dist
mputs; both for ceramic cannidges, Tape ingut and microphone input
Lewel muang cantrols fitted with intepral fxsh-pull switches indssenden
bass and treble-contrals and master wlume
SPECIAL OFFER The aliove S0 -watt amp phus4 Goodmans Tyge BF 8-
speakers. Package-poce FAS 00 = ££00 P&F
=

70 & 100 WﬂlTT

I [ ee
i ta
LN
why masterdoinie:
fapt |avel mic B detk e LS INTER DECK FATER
lar pertect yradustad chang dideck No 1 1a
No. 2 ofvice versa, e fade level Co 10wa fﬁ?
(PEL) bets ¥OU hiar naxt gise befors faging |00 wall a2k
ity VU metermantors normot fevel. pdofang
Dutour 100 watts AMS 200 watts seak 108 watp fg5

STEREG CASSETTE

Fogt In.;w unfer baly
frii biaianeed e wiiesd By 0 metor
wiileelerain snoad antrst. TV g

T N GBS . £25; Dﬁ PAFEL 50
Ot mwtrar Maime ranslomes t soifte 250 4 F1 p&p

with built-in pre-amg
Here s the big-vslue poneble disco console from AT-YGL it features 2 paie of
BSAMP 60 hpeauto-renuen, single play professional sarias recard decks. Plog

‘all the tomrols and features. ¥ nged To-govi
Simple connects mto your Exsting slive or 2;

£ﬁ4.00 pipieEn

Personal Shoppars EDGWARE ROAD LONDON W2 Tal:

RiiThV|IC

323 EDGWARE ROAD, LONDON w2
21 B HIGH STREET, ACTON W3 Bs
ALLPRICES INCLUDE VAT AT 125%
All izams subfect to svailability. Price cofrect at
1.12.75 and subject to change without notitn.

01-723 8432, 9.30am-5.30pm. Half day Thursday. ACTON: Mail Order only. No callers GODDS NOT DESPATCHED OUTSIDEUK
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| COMPONENTS

You must try our fabulous new range of
*ELEKITS' for an easy build introduction
to electronics. All kits, and there are many’
to choose from, come complete with case,
easy to follow instructions and ALL
COMPONENTS. Battery powered {not
supplied) for safety and economy —
ELEKITS will give hours of enjoyment —
learning as you build. A small selection
from the ‘ELEKIT’ range is shown below.

Watch this s

NV NEW,

¥ FABULOUS ¥

FLEKITS

ror FREE BROCHUR
* SENDSAE. %

L
|

o, S 7 O
ALL KIT PRICES INCLUDE V.ATT

The ACE 2nd editlon illustrated catalogue shows a considerably
enlarged range of componenis, modules, ‘Elekits’.' Many PRICE
REDUCTIONS from edition one. Component range inciudes —
CAPACITORS, HARDWARE,CASES, LED's, VERD PRODUCTS,
RESISTORS, RS COMPONENTS, TRANSISTORS, DIODES,
SCR's, IC's {Linear, TTL, CMOS, Audio), SWITCHES, PLUG/
SOCKETS, BOOKS, TRANSFORMERS, TOOLS, SPEAKERS
AMND TEST EQUIPMENT. Tvplcal VAT Inclusive prices:—

LED's RED ... .. .. 15p 2N30R5 | .. .- .. - S4p
LED's GREEN . . .. 25p 2N3702/3/4/5. . . . . iip
8pin ICSKT . .. .. 15p ZN3819 . .. .o . 24p
) [P o 20p B TE {1 o R, 7p
g el e SRS TR 27p IN4148. - . . . o - 4p
BC107/8/2. . . . . .. 13p INABDT: C e il s 5p
BC177/8/9. .. . ... 18p WO S 25p
BC182/3/4L. .. ... 1ip Zener BZYS8 . . . .. 12p
BCE2AZEMAL . T 11p 741 8pin. . . . . ... 22p
BC547/8/9. . ... . .. 13p B 35p
BCS57/8/9. . . . .. . 15p A e e e 20p
BEYTOITL:. v o = 20p OO e i e 15p
BFEYS0/1/2 ... ... 23p A0 s e s et 62p
(B rENE S S 16p PUSHSWL: e wiae = 16p
MESAT. s ia = 35p Siide toogle . ... .. 19p
ZTX107/8/9. . =~ . . 14p W/C switches . .. - . 54p
2N2926G . . .. ... 13p 0.25 CF Res. . . .Gpper3

COMPONENTS FOR ‘EE’ PROJECTS

Component lists with prices available for all "EE’ projects from
October 1977 onwards. Send s.a.2. stating project and month of
publication (max. 4 projects per s.a.e.).

TEACH-INETBICIT 7 s s e aimsii i e wie =iminiie e £16.00
DOING ITDIGITALLY TESTBED . . . ... .. .. ... £19.95
Compenents for first six parts £2.50 all prices incl. VAT and ptp.

WATFORD ELECTRONICS
a5, CARDIFF ROAD, WATFORD, HERTS, ENGLAND.
"MAIL ORDER CALLERS WELCOME. Tel: Watford 40588/9

Send S.A.E. for descriplive leafiet.
VAT please add 8% to all kits: P & P 30p on orders under £10 00.

ENJOY YOURSELF!
Build a
'SUNDAY KIT'
this weekend

American Patrol FM10tK
Siren Kit * illus. £7-70%

Electronic Bird Kit FM10ZK
£5-20"

Dawn Bird Kit

FM103K
£6-90*

Water Detector Kit FM104K
= jllus. £6-20"

Cycle Flasher it FMi05K
* itlus. £6-45"

2 Diode BuZzer FM10TK
Time Kit £6-50°

Photo Electric FM108K
Switch £6-20°

Flashlight & Mini FM109K
Lighthouse Kit £6.20°

Mini Electronic FM111K
Organ £7-95%

SEND 30p FOR THE ACE ILLUSTRATED CATALOGUE
WHICH INCLUDES FULL LIST OF COMPONENTS, KITS AND

GRDER OF £5 OR MORE.
| MAME

READY-MADE MODULES. 30p REFUNDED WITH FIRST |

"ADDRESS !

IN ELECTRONICS AND
TELECOMMUNICATIONS

ICS can provide the technical knowledge that is so essential to your success:
knowledge that will enable you to take advantage of the many opportunities
open to you. Study in your own home, in your owa fime 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

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Servicing

Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engineering; Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET

% Il: To: International Correspondence

B Schools E
. DeptC268 Intertext House, London

! SW§ 4UJ or telephone 622:0911]

W Subiect OETIHETEEL . s oimsm i v ekt b maia omimm T 7 W a0 e =0 = a7l

||

1

}&I.llln!lﬂll““‘.. :
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11 you want for Christmas;

Fast and Easy Leave this page

|
|
® -3 =
s open where it will -
do the most good! |
You know, almost as well as we know, wheretogo I
to get the components a home projecis constructor |
needs o pursue his hobby. i
Either your nearest Lekrokit dealer. Or direct from i
Lektrokit by mail order.
Because Lektrokit offer the most comprehensive |
range of breadboarding and testing devices on earth. [ |
Trouble is, the nice people who might give you [ |

Lektrokit for Christmas probably haven't the faintest
idea what we—or even you—are on about.

So just tick the items you'd particularly like for
Christmas. And then leave this page openin a strategic
place!

Lektrokit Breadboards
FROM £3.25, inc p & p and VAT
Hole for hole, top value! Lektrokit breadboards are modular, so they
can be linked together to form any size. With apitch of 0.1", even the
smallest breadboard—217L—can accept 8, 14, 16 or 18 pin Dil
sockets. You just take a component, choose a hole, and pushiit in.

Model No. Contacts  Price, each

Lektrokit IC Test Clips

zit - @ eRl
: 5.75 ONLY £3.08 incp & pand VAT

248L 480 £6.65 L[ Ten models to fit aﬁ Dlgsizes

264R 512 £6.65 [ R T R

Seal. 848 c832 [ Test clip grips IC’s without

64l _ - slipping or shorting between

(All pricezinclude packing, postage and VAT). pins—makes festing IC's on

i = boards easier, aids removing Model  Price

Lektrokit : and inserting DIP's without ~~ TC-8 ~ £4.38
v Super Strip SS2 = damage. EachICpincanbe TC-14  £3.08 [

brought up to a convenient TC-16 £3.25
contact post for hookingtest  TC-24 £9.28
leads or probe connections. TC-40  £13.95

LEKTROKIT COMPLETES THE CIRCUIT —FOR CHRISTMAS!

ONLY £11.05incp &pand VAT

Suger Strip accepts all
DiP's—as many as nine ;
14-pin at a time—and/or
TO-5's and discrete components.
With interconnections of any
solid wire up to 20 AWG. -
Super Strip has 840 contact points,
combining a power/signal distribution system
with a matrix of 640 contacts in groups of 5,
Distribution system has eight bus-bars, each
with 25 contact points.

L =krokit's policy, as you know, is the right
procuct, whatever the project, at the right
orice. Andit's backed by a nationwide network
of reiaders.

|

CICCrcd =i :
e ——— ————————T= LT DL L

Reod. No. 200-3050-51

All | want for Christmas is what I've marked above.
To Lelkirokit Limited, London Road, Reading, Berks, RG6 1AZ.
Telephone Reading (0734) 669116/7.

Please supply the above (tick items required}—IMMEDIATELY.

CUT OUT THE COMPLETE ADVERTISEMENT AND SEND TO
LEKTROKIT

(All prices include packing: postage and VAT. All defiveries include name of nearest
Lekirokit dealer—plus a FREE catalogue')

lenclose P.O./chequefor® ... ... . oo

Ben # could be that, whoever you getto
comples your Chrisimas, doesn'tknow
whers the Lekaokit retallers are. Sowe've
inciuded an order coupon to help them—and
you out!

I LEKTROKIT COMPLETES THE CIRCUIT
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Projects... Theory...

and Popular Features ...

There are, two principal methods of
circuit constructien in general use,
One uses the standard offthe-shelf
stripboard which is versatile and suii-
able for most designs. The majority
of projects in EE are built this way.

The other method involves a printed.

circuit board (p.cb.).

A p.ch. tazkes time to produce—or
acquire, whereas sitripboard, or plain
srb.p. for that matter, is usually at
hand. Thus if one wishes to commence
building a project immediately, the
latter methods have the advantage.
This is especially so with the smaller
projects.

But without doubt, the larger and
more complex the circuit the greater
the advantage there is in wusing a
printed circuit. A classic example is
provided by our 2020 Tuner Amplifier.
If a project of this magnitude were
tackled using stripboard the task
would be irksome and fraught with
danger of errors cecurring during the
making of numerous connections.

A detailed illustrated account of the
making of a printed ecircuit board
appears in this issue. This article
should interest zil readers, including
those who may in the end prefer fo
purchase ready made p.cbs from
firms specialising in this business.

The constructors own exhibition
Breadboard held in London in
November was a resounding success.
That this hobby attracts people of all
ages was well demonstrated by the

enthusiastic throng that turned up
each day. We were pleased to meet
many of our readers and te have the
opportunity of letting them see some
of our projects in the flesh. Here's to
the next time!

Besides introducing entirely new
games electronics is playing a lively
part in restoring the popularity of
party or parlour games known to our
grandparents. The Selid-State Rouletie
is pur latest offering in this field.
Then as a complete contrast to the
“gaming scene’ we revive memories of
more innocent childhood amusements
with an electronic version of a game
of skill, This version of Snap is ealled
I'mn First!

Because of matters over which we
have little control, this issue of
EVERYDAY ELECTRONICS may arrive a
little late to permit building the larger

‘project Roulette before Christmas. But

vou shonld be abie fo build “I'm
First?”—even if you are a beginner—in
the time available.

Whatever you build, have fun. And
seasonal greétings to you all from all
of us at EE.

Our February issue will be published on Friday, January 19. See page 27 for details.

AN i T

N i

Readers’ Enguiries

L - e

e
S
R S

e

We cannot underiake to answer readers’ letters requesting madifications,
designs or information on commercial equipment or subjects not published
by us. All letfers requiring a personal reply should be accompanied by a

stamped self-addressed envelope.

Telephone enguiries should be limited to those requiring only a brief reply.
We cannot undertake fo 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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CONSTRUGTIONAL PROJECTS

SOLID-STATE ROULETTE With good simulation of the decelerating ball by E. M. Lyndsell
IPM FIRST ! Stops arquments when playing “snap’’ by F. G. Rayer

MINI-MODULE: 4—CONTINUITY TESTER For the newcomer (and others) by George Hylfon

EE 2020 TUNER AMPLIFIER Part 2: Construction of Boards A, C and E by E. A. Rule
HEADPHONE ENHANCER More realistic stereo on headphones by R. A. Penfold
LIGHTS REMINDER Sounds an alarm if car lights are left on by P. J. Tyrrell

GENERAL FEATURES

EDITORIAL

FOR YOUR ENTERTAINMENT Digital Sound and Curious Sensation by Adrian Hope
DOING IT DIGITALLY Part 4: Counting with flip-flops by O. N. Bishop

SQUARE ONE Beginner's page. Resistors and capacitors

MAKING PRINTED CIRCUIT BOARDS From raw board fo finished p.c.b. by E. M. Lyndsell
EVERYDAY NEWS What's happening in the world of electronics

SHOP TALK Guidance on component buying by Dave Barrington

JACK PLUG AND FAMILY Carioon by Doug Baker

CROSSWORD NO. 11 by D. P. Newton

COUNTER INTELLIGENCE A retafler comments by Paul Young

BRIGHT IDEAS Reader's hints and tips

PLEASE TAKE NOTE Treasure Hunter Licence

RADIO WORLD A commentary by Pat Hawker G3VA
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HiSs unit has been designed
to bring the excitement to be
experienced at the casino rouletie

COMPONENTS 327

table to your home. It should pro- Resistors Capacitors

vide endless hours of entertain- R1 220Q C1 2200uF 10V elect.

ment for all the family especially ’;‘g 1%3 Eg Eggﬂg g\\;' EIIGCE- e
ing the imminent festive holi- : i elect. radial leads

£Suring Lhe JITRCHS fodave 10 R4 10Q C2 0-29uF plashic or ceramic

days and other similar occasions. et
Rouletie is__ a game o_f pure égé;ggﬁgﬁ?grf'oé

chance and this basic requirement D1 IN4001 or similar silicon diode

has i_aeen retained in the solid-state D2 BZY83C 5-8V 400mW Zener

version to be described here. D3-D6 O A81 or similar germanium diode (4 off)
A roulette wheel contains thirty- D7-D43 TIL209 red l.e.d.s (37 off)

seven digits numbered from 0 to TR1 BF Y50 silicon npn See

36 some appearing on red squares TR2, 3 2N3702 silicon pap (2 off)

and some on black. The basic idea IC1 555 timer i.c.

is to forecast on which number IC2, 3 74LS90 decade counter (2 off) Ta
L : 1C4, 5 741842 b.c.d./decimal decoder (2 off)

group of numbers or colour (red 1067 741500 quad 2-input NAND gates (2 off ;

or black) that a ball will land on el QUAL HIPE gates (261 prge s

a spinning wheel, with a shade VR1  47kQ miniature horizontal preset

under straight “odds” being paid T1 mains primary/6V 100m A secondary

out fo a correct forecast. For FS1 100m A 20mm fuse plus chassis fuseholder

example, the odds offered for an Si s.p.s.i. rotary switch '

individual number forecast is 35
to 1; mathematical odds for this
occurrence is 36 to 1. The differ-
ence here is the “0” square which
is introduced to favour the bank.
When the ball lands on this zero
special rules are evoked, see later.

ELECTRONIC VERSION

The Solid-State Bouletie operates
on identical lines to that described,
the only difference being a static
wheel instead of the usual rotating

one. A fast circularly runming

light (representing the conven-
tienal ball) is, by the action of a
switch, caused to decelerate and
come to rest alongside a number
on the static wheel,

The circuit is iailored for 37
positions on the wheel but can

Stripboard: 0:1 inch matrix 36 strips % 53 hales; 0-1 inch matrix perforated
board 38 3 26 holes; connecling wirs; mains cable; 4BA fixings and
solder tags: self adhesive horizontal board mounts: knob; materials for
case and bowl; terminal pins; L.e.d. mounting clips (87 off).

easily be exitended to accommo-
date up to 100 positions. This
extended circuit could therefore
be employed as a random number
generator.

CIRCUIT DESCRIPTION

The complete circuit diagram of
the Solid-State Reulette is shown
in Fig. 1. Since TTL devices are
being used and current consump-
tion is in the order of 60mA a
mains derived power sapply is
more economical than batteries.

Mains voltage enters the unit

via FS1 and appears across
the primary of T1. This is stepped
down by T1 and appears across its
secondary where half-wave recti-
fication is afforded by D1 and
smoothed by reservoir capacitor
€l. The d.c. voltage at this point
is about 7-8 volts which appears
at the collecior of TR1l. Zemer
diede DZ holds the base of TRI at
5-6 volts producing about 5 volts
at TR1 emitter; €2 across the
power supply output affords addi-
tional smoothing

The next stage encountered is
the oseillator built around IC1, the
much used timer i.c. type 555. This

BY E. M. LYNDSELL




is wired as an astable multivibra-
tor whose frequency is arranged
to be wvoliage conizolled; VRI also
affects the frequency.

Transistors TB2 and TR3 form
a constant current source which
charges up the timing capacitor
(4 via VRB1. The value of this cur-
rent is determined by the base
current of TR2; TRI acis as a
diode to clamp the base of TR2
at 0-6 volts when the former is
forward biased. A transistor of the
same type number is used for
close matching of base/emitter
voltage drop.

When S1 is in the sPiN posifion,
C3 is discharged, thusthe junetion
of C3/B3 is almost at 0 wolis.
Hence base current for TR3 is at
a maximum and the oscillator runs
fast. If S1 is now turned to the
PLAY position C3 begins to charge
up via R2 which reduces the volt-
age across R3 thereby reducing
TR3 base current. '

The charge current is propor-
tionally reduced and so the oscil-
lator frequency decreases. After a
time determined by the values of
R2 and C3, the voltage across the
latter reaches and exceeds 4-4
volts (rail voltage less drop across
TR2 base/emitter) and ICL ceases
to oscillate due to TR3 being
biased off.

OSCILLATOR OUTPUT

The ouiput from the oscllator
—a train of rectangular pulses—is
passed to the BCD/decade counter
IC2. Output from here is in binary
form. The most significant digit of
the binagy count acts as a

divide-by-ten (osciillator frequency
divided by ten) and this is con-

nected to the input of a second

decade counter IC3. Each counter

is connected to a decimal decoder,

1C4 and ICS5. There are as the

gamﬁ suggests ten outpuis labelled
ta 9.

As seen from a truth table for
a 7442 i.c., at any one time nine of
these outputs are high (logic 1)
and the remaining one low, the
position of the latter depending on
the binary output eount from the
counters. Decoder IC4 functions as
the “unit” position indicator of
the input pulses to 1IC2 and ICS
the “tens” position indicator. Only
four outputs from IC5 are required
as will become evident soon, and
these are inverted by the wanD
gates in ICT (inpufs linked to pro-
duce inverting action). Therefore
the outputs from IC5 (via ICT)
will comsist of one “high” and the
remainder “low™.

DIODE MATRIX

By forming a matrix of diodes
(light emitting diedes) at the
intersections of the inverted ouf-
puts from IC5 with those from IC4,
at any one time there will always
be one high ouiput from IC5 and
one low output from IC4. Thus the
l.e.d. connected across these out-
puts will be forward biased and
will light.

A running escillator will there-
fore cause all the led.s to light
one at a time. Arranging these
le.d.s in a circular format will give
the impression of movemeni—a
ball rolling around a wheel—the
desired effect.

The fourth used output of IC5
(“tens”) and the seventh ouniput
of IC4 (*“units”) are fed to the in-
put of IC6 legic circuitry, four
NAND gates wired as a two-input
NOR gate. This gives a high output
only when both inputs are low,
and this is fed to the reset pins on
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IC2 and IC3. Thus the counters

are reset to zero after count 37
and the counting sequence starts
again To repeat for as long as
pulses are produced by the oscilla-
for,

Diodes D3 to D6 are included fo
eliminate possible damage fo the
l.e.d.s by reverse biasing.

Low power TTL integrated <cir-
cuits were used throughout Tto
reduce the overall power consump-
tion to about 60mA. These devices
are recognised by the interjection
of LS in the iype number, eg, a
low power 7400 is identified as
741.500. Standard types may be
substituted but current supply
capabilities will need to be in-
creased accordingly.

The prototype Solid-State Rou-
lette used two separate circuit
boards, one for the power supply
section and the other for the main
circuitry. However, there is no
reason why a single circuit board
cannot be used if desired. The
layout is not critical but outputs fo

the lLe.ds should be rouied away
from the counter inputs to avoid
spurious tiriggering causing the
“ball” to skip positicn towards the
end of its motion. This was ex-
perienced on an early prototype
and could be viewed as more
realistic, but was not the effect
desired by the author.

The main circuitry was built on
a piece of 0-1 inch matrix strip-
board size 36 strips x 53 holes and
is shown in Fig. 2 which also shows
the breaks to be made on the
underside.

Although m®ot essential, ic
sockets were used to facilitate
easy replacement of devices should
this prove mnecessary. Use of

Fig. 1. The complete circuit diagram of the Solid-State Roulette including power supply.

12
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Fig. 3. The layout of the components on

the topside_ of the power supply board

Fig. 2. The layout of the companents on the main circuit board, showing and interwiring on the underside.
fer-track links and breaks to be made on the underside




Photograph of the topside of the completed main circuit board

with flying leads attached.

sockets also enables quick isola-
tion of a particular eircuit section
from other active elements with-
out the need for desoldering.

Mount the sockeis and then
make all the inter-track link con-
nections. Some of these can be
made with tinned copper wire but
others will require insulated wire;
for these solid insulated wire will
be better than the stranded type.

Next position and solder the
resistors and capacitors. The holes
for locating VR1 may need to be
enlarged to accommodate the
leads. Finally assemble the transis-
tors and diodes making use of a
heatshunt on their leads if you are
‘a novice at soldering.

The next stage is to attach all
‘the flying leads. For this, use
siranded insulated wire of suffi-
cient length fo reach the wheel
assembly and power supply board.
There are eighteen leads in zll so
it is a good idea to use as many
different colours as possible for
easy identification later.

POWER SUPPLY BOARD

The power supply board is con-
structed on a piece of 0:1 inch
matrix perforated board sixe 38 x
26 holes, The layout of the com-
ponenis on the topside and the
interwiring on the underside of
the board is shown in Fig. 3. The
transformer is secured o the
board by means of 4BA, bolts and
shakeproof washers. One of these
fixings is fitted with two solder
tags for earthing purposes, one on
the topside and the other on the
underside of the board.

14

A close-up plan view of the numbered wheel. The angles between

the L.e.d.s can be measured to produce a full size wheel.

Power supply Hines, OV and
+5V from power supply board fo
main board are via terminal pins
on the former to allow easy separa-
tion and connection when fitted
in the case.

When the pewer supply board is
completed, it should be tested.
Connect a voltmeter set to 10V d.c.
aeross the two terminai pins. The
meter shounld indicate 5 volis or
very close to this value. Only if
this is so is it safe io connect to
the main board later.

WHEEL

The wheel in the rouletie game is
made up of fthirty-seven leds
D7-D43 eguispaced around the cir-
cumference of a circle 200mm in
diameter.

In the prototype, the l.e.d.s were
fitted to a circular panel of Zmm
thick cardbeard but can be ply-
wood or hardhoard. The overall
diameter of this panel will be
decided by the infermal diameter
of the roulette bowl; a 254mm
diameter (10 inch) plastic flower
pot tray was used with the lower
section temoved. This was later
sprayved matt black. Alternatively,
a sandwich cake tin, or the plastic
coil cover employed in the
Treagsure Hunter in the October
1978 issue could be used.

Prepare the circular panel to fit
the bowl chosen and drill the holes
to suoit the lLe.ds. Inm the model
shown, Leiraset and coloured
paper were used directly onto the
card panel It is recommended that
this lettering be carried out before
fitting the lLe.d.s and protected by

clear varnish or similar, and then
the panel giued to the bowl

Fit all the le.d. mounting clips
to the complete panel and then
secure the leds so that all
cathodes are facing innermost and

e el
from the underside with the base ‘panei

removed,
boards.

showing positioning of the

Everyday Electronics, January 1979



then wire up the 37 Le.d.s accord-
ing to Fig. 4 Use tinned copper
_; wire for anode bus bars.

[ The SPIN/PLAY switch is mounted
at the centre of the wheel and
should be fitted next. It only
remains to coanect the 14 flying

lLed. complex, board to S1 and
the tested power supply board to
. complete the electronic construe-
Tiom.

FINISH

The appearance of the finished
product will be the personal choice
of the constructor, but for those
wishing te build a unit similar to
the prototype details are contained
in Fig. 5.

A single piece of self-adhesive
green baize with a rectangular cut-
out covered the whole of the unit,
the cut-out allowing the “table” to
show through. The latter was pro-
duced using Letraset and coloured
paper and then protected by a
transparent plastic film.

leads from the main board to the

TESTING
With S1 set to
‘the spIN position

Table 1: Forecasts and their odds.

and VRI set al-

Forecast Odds
most fully clock- e 5% s
wise, plug the - Anyrumber 036 _ ; 351
AL e - Anyiwo adjacent table numbers 171

mains and swiich
on. The leds
will all appear to
be on and flash-
ing on and off so
as to produce a
sensation of fast
clockwise motion,
Turning 81 io
LAY will cause
this motion o re-
duce speed with
fewer and fewer
leds appearing
to be en uniil
there is oanly one

Mmoving

very slowly which eventually and
definitely comes to a rest. :
Board mounted control VR1 con-
trols the spinning speed and
“speed decay” time and should be
set to suit. The spinning speed

Everyday Electronics, January 1979

- Any row of three 1=t
- Any four adjacent table numbers

Any six adjacent l@ble numbe
Group 1=12 (1st Dazen)

- Group 13-24 (2nd Dozen) .
- Group 25-36 (3rd Dozen)

— Anyverlical ealumn

_ All even numbers (Evens)

_ All odd numbers (Odds)

- All numbers on red background (Red)

All numbers on black background (Black)
Numbers 1—18
Numbers 19-36

dge- 733

Cli‘il
L\_n
Fy i

23

i
DA AR

i_x_l..n

S U R RS R R S e
S Ll

should however be high enough so
as not to enable the precise launch
into the decay interval to be
observed, If the launch pesition is
nioticeable, the rest positien can
be accurately determined.

RULES AND PLAY

For those not conversant with
the rules and mode of play for
rouletfe, the basic idea is to fore-
cast the position where the ball
will come to rest—in our case—

Fig. 4. Shows the underside of the
557 “wheel” showing interconnec-
' tions. it is essential that in-
sulated wiring be used for inter-
connecting the Le.d.s whereas
stout tinned copper wire is best

for the bus bars connecting the
l.e.d. anodes. Note that the
cathode is shown marked with a

e "nlus' sign.

15
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the led. position lit when the
ascillations cease,

Depending on the form of your
forecast, various odds ranging
from evens (1to 1)to 35 fo 1
can be obtained. Forecasts fo
choose from and their odds are
shown in Table 1.

Any number of people may play.
One player elects to be banker
and plays against the rest

Forecasts are “made” by placing
a counter on the “table” in the
squares provided. Some of the
forecasts require special placing
of the counters, see Fig. 6 for
details.

SPIN AND PLAY

While players are making their
forecasts by placing counters on
the table, at the bankers inviia-
tion, the wheel is set to spIN (by
S2). The banker may then call
ne wa plus rien {nothing more)
indicating that no more forecasis
can be accepted, and then sets S1
to PLAY.

The electronic wheel selecis a
number/colour; the banker then
collects all the incorrect forecasts
and gives the reguisite number of
counters to the players with a
correct forecast according to
Table 1. The banker then repeats
his invitatien to play and the
game continues as above.

ZERO PLAY

When “0” is the winning num-
ber, any player on Zero receives
35 to 1 and all others lose with the
exception of those on Red, Black,
0dd, Even, Numbers 1 to 18 and
Numbers 19 to 36, in fact all fore-
casts whose odds are evens. The
counters on these forecasts are
placed in suspense until a further
spin of the wheel. If they lose on
this second spin, the counters are
collected by the banker; if they are
correct the counters are left on the
table for a third and last spin and
results paid according to Table 1.

No further forecasts can be
made during these extra spins.

Some “local” rules concerning

the banker probably need to be
devised such as a time limit for
the Tengith of fime a person can
remain banker and/or the number
of counters he holds (2 minimum
count). It is assumed that these
finer points will be suitably deter-
mined by the players themselves.

—

Bon chanee! g
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ROULETTE TABLE
CUTTING LIST

Frame =~ 685 x 50 x 21 (2 off) i
263 > 50 x 21 (2 off)
Softwood :

| Top Board 685 x 305 x 4 (1 off)
Plywood

Base Board 643 < 263 4 (1 off) o

Plywood

| Wheel 954 dia. % 3 (1 off) .
’ Card, Hardboard or Plywood

(Dimensions in mm)

FIELET FLUSH-WITH
TOR OF FRAME



End of the Dinosaur

Sooner or later thai Dinesaur, 406
line television will finally be allowed
to die off. Currently, of course, it
soaks up valuable air space by occupy-
ing & string of channels on v.hi.
Bands | and [ll. What & waste. All
that lovely available bandwidth de-
voted to low definition monochrome
pictures and a.m. soupd. Had there
been just a litle more forethought
after the war and we wouldn't have
the current ridiculous situation of
all colowr TV on uhf Bands |V
arnd V and Bands | and Il tied up by
an obsolete system.

How it happened is a glorious tale
of bureaucratic bumbling. Pre-war
television was 405 line, v.h.f. During
the war there were no iransmissions
s0 the public's seis stood idle in
atiics and cellars. After the war the
government was faced with a choice—
either start up transmissions again
as before and enable existing owners
to centinue using their old sets or
start up on a different, higher defi-
nition, line standard and compensate

existing set owners. :
- In fact everyone, including the
public, would have won hands down
From a compensation scheme because
mast of the stored sets were “kaput”
anyway, their electrolytics leaking
gurige all over the chassis. But the
government economised and played
safe, They kicked off again with 405
lines TV and even now the BBC and
ITV are still stuck with fransmitting
programmes in this derelict format,

Digital Sound

Byt time is finally running out for
lew definilion TY and when ihe
Sensmitisrs finally close down at
lezs: 3zn2 | will be available for

There arE"Bw all kinds of exciiing

plans for what that semething else

may be. The BBC is currently running
a'series of Band | tests which involve

Everyday Electronics, January 1979

By ADRIAN HOPE

the fransmission of programmes in
digitally encoded sound. The “Beeb”
already has encoding eguipment far
frapsmitting digital sound over micro-
wave lines, to relay live stereo outside
broacadsts across the country and
back to the studio.

Engingers are now using the same
squipment to transmit digital stereo
ifrom the Pontop Pike transmitier
near Newcastie while engineers drive
around the arez in cars fitted with
whip aerials and receivers capable of
picking up the digital programmes,
deceoding them and reproducing them
as in-car enterfainmeni. Another
series of iests is designed to check
out reception on poriable digital
receivers with internal ferrite rod
aerials just like an ordinary "“trannie'’,

As domestic digital sound eguip-
ment, such as the Sony and Matsu-
shita p.cim. adaptors for use with
home video recorders, becomes avail-

able there will be growing interest

in the possibility of receiving pro-
grammes in digitally encoded Torm.
After all, there is ne point in having
a p.cum. recorder, capable of flat
response from OHz to 20kHz and a
dynamic range of up to 100dB if the
only thing available for recording
is an f.m, broadcast of 15kHz band-
width or a commercially pressed disc
knee deep in snap erackle and pop.

Curious Sensation

Here's @ puzzle. A leading hi fi
systems manufacturer produces a
stylish range of amplifiers and tuners
that have a brushed aluminium finish
and controls. Once in a while this
produces a so far inexplicable prob-
lem: a few people using the equipment
feel a curious electric shock-like
sensation when touching the alu-
minium metal.

It's mild bui disturbing to those
who feel it. But even when the surface
film of oxide that insulates all alu-

minium in air has been scraped away,
or needle elecfrodes used, it is im-
possible to read a voitage on the
chassis using a voltmeter.

The effect isn't the resuli of mech-
anical vibration and it can usually,
but, not always, be cured simply
by reversing the mains power |eads,
neutral to live and live to neutral,
in the mains plug. This is In fact
guite safe because the chassis isn't
sarithed, there is no earth in the mains
lead and all the elsctranics are fnsu-
lated to meet British standards.

But what is the cause of the sensa-
tion? ls it induction from ihe trans-
former? If so, then why does reversing
the maips supply someiimes cure the
problem? ls it capacitative leakage?
At first sight this seems the most
likely solution, but again: why does
reversing the mains iead sometimes
but not always cure the probiem?

Even more puzzling is the fact that
the firm's research lab, in looking
for an explanation, have found that
an aluminium ash tray placed along-
side an electrical appliance such as
a table lamp can produce the same
effect. Perhaps readers might like 1o
iry this one for themselves.

Meanwhile: the fipm has a knoity
problem on its hands. Apart from
not knowing how this curious sensa-
tion is generated they dare not make
too much fuss about telling the
world that it can usually be cured by
reversing the mains leads. To do
this would quite unnecessarily scare
the general public ‘who cotld guiis
easily get the wrong end of the stick
and assume that thers was a risk
of electric shock from equipment that
is in fact perfectly safe:

If any readers have any theories to
offer I'll gladly pass them on to ihe
firm involved who would (for the
fime being at least) quite under-
standably prefer to remain anony-
mous.

Surprise Offer

| am' eagerly anticipating the first
court case, arbitration dispute or
whatever, on computer salaries.

Almost every day in the newspapers
classified advertisement section you
will see under the “Computer Per-
sonnel” job spot seme compuier
orientaied firm or oiher advertising
for staff and offering salaries of £4K,
£BK, £6K, £8K and so on. | assume
the firms are taking K as a handy

buzz abbreviation of the word thous-

and, rather as the Americans call a
theusand a “grand’.

Well it so, they don't know ioco
much about computers. In comptiter
language the abbreviation “K" stands
ot Tor 1,000 but 2% which Is actually
1,024. So -2 firm advertising jobs at
£8K instead of £8,000 could well be
in for a surprise which costs them
an exira £192 per year per employee.
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THIS is probably the simplest
“snap’’ or priority indicator
which the beginner can make. Tt
has two transistors, two resisters,
two bulbs, and two push switches
—plus battery and containers. The
small number of components thus
makes it an ideal siarter project
for the beginner.

GAMES PEOPLE PLAY

Snap played with ordinary or
snap cards depends on the
quickest response to win. With
quiz games, the person first ready
to answer may win. Ancther game
can have a third person read quite

slowly, the twe competitors each

trying to be first when a word
with “B” (or other chosen letfer)
arises. Another game is coin toss-
ing by a third person, the first o

18

An easy play accessory
for beginners -

By F. G. Rayer

Fig. 1. Circuit diagram of the I'm First game.

signify “head” correctly, making
one point and a first. though incor-
rect call, losing a point.

With all such games, there is
eventually a dispute as to whao
was in fact first. A snap or priority
indicator such to be described here
avoids such argument or dispute.

CIRCUIT DESCRIPTION

The circuit for the complete unit
is shown in Fig. 1. No on/off switch
is necessary, because S1 and S2
are normally open. One player has
a unit containing S1 and LP1, and
the other a unit carrying SZ and
LP2

Base current for TR1 is normally
supplied via Bl from TR2 collec-
tor, and TR2 base current is sup-
plied via R2 from the collector of
TR1. As LP1 and LP2 are net Lt
R1 and B2 are for practical pur-
poses connected to the positive
line.

Now if 81 -is closed first, con-
necting the emitier of TRl to
ground, TRI can draw base cur-
rent through R1. Collector current
can then flow through LPI. thus
flluminating this lamp. If 52 is now
closed, the supply point for R2 has
moved negative, since TR1 is con-
ducting, so there is no base cur-

Everyday Electronics, January 1979



rent for TR2, collector current can-
not therefore flow, hence LP2 re-
mains unlii.

Should 52 be pressed first, the

situation is reversed, and LP1 can-
not then be lit by pressing S1. So
the first player captures the circuit
instantanecusly.

The winner’s indicator lamp re-

mains lit so long as he/she holds

the switch closed. When it is re-
leased, the circuit reverts back to
its original state.

Construction can commence by
cleaning and- thoroughly drying
the inside of both centainers.
Those used were “Dip and Blow”
bubble liguid, found in many toy

shops. At this peint it is worth
mentioning that a plastic rather
than metal container should be

The compieted units showing the wiring ta the lid of one of the plastic containers. Note the

use of four-core “ribbon" cable.

used. This will alleviate any prob-
lems with insulation. Any con-
tainer of suiiable size can of course
be used.

Two solder tags are fitted to the
Iids as shown in Fig. 2, together
with the switches and bulbs. The
two transistors and resisfors can

Lo
LFZ‘-

B A T § Bl+

LQ ))*

SIDE VIEW

LINDERSIDE
OF TR & TR2

brtn
Fig. 2. Wiring details for the two units. All components are mounied on the lids, and
wired direct. The length of connecting cable between the units is a “matter of choice, but

one metre, seems reasonable.

COMPONENTS
Resistors
B 1o S
Both W -+ 5% Tal
Semiconductors page 34

TR1 2N3704 silicon npn
TR2 2N3704 silicon npn

Miscellansous

S1, 2 push: to make, reiease 1o
hreak, 2 off (RS 337 914).
L2526V 40mA bulb and holder,
2 o5 (RS 575 790).

=1 &V Gatiery, 4 HPT size used.
Two round plastic condainers,
2pprox 80mm x 40mm (see text);
6B A hardware as fequired; con-
necting wire; approx. one metre,
four core cable.
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then be wired up. Note the base
lead of each transistor is “float-
ing”, and if required can be glued
to the lid with an epoxy glue to
prevent shorting to other compo-
nents, _

A length of four-core cable is
then passed through holes in the
bottom of each container, and
wired up as shown. We now have

one unit complete which can be

assembled in its entirety. If the
containers are at this siage rather
dingy in appearance. they can be
painted to suit or covered in Fab-
lon if easier.

The second unit is stll uan-
finished and requires the batteries
to be inserted. Four HPT size bat-
teries are used. Secure them to-
gether with adhesive tape and con-
nect each cell in series by joining

the positive of one to the negative
of another and so on. Solder two
leads to the batteries fo form the
positive and negative connections.
These two leads are finally wired
into the second unit as shown.
Observe polarity — the centre
raised cap of the cells are positive.
Place the batieries in the con-
tainer, with some insulating
material between them and the
lid.

IN USE

As the circuit is very simple,
you cannot really test it until it is
actually being used. However with
all home=huilt projecis it is impor-
tant to check for errors, in particu-
lar solder splashes and short cir-
cuits.

If all checks out the units can
be put to use—it is just a matter
then, of : Who's First! g

Another view of the completed units.
Note: how the batteries are taped and
wired together.
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Ast month we saw how the
action of a bistable circuit can
be latched by suitable gating of the
input- pulses. By using more com-
plex gating circuits we can obtain
even fuller control over the action
of the bistable. Such a circuit is
rather complicated to build from
individual gates, but is available
as a completely integrated circuit,
the flip-flop. Several variations are
obtainable in different i.c.s of the
T4 series, but we will confine our
attention to one particularic., the
7473. Pinning details for this
device are shown in Fig. 4.1.

J-K FLIP-FLOP

The letter J and K refer to the
two control inpuis. The iec dia-
gram of Fig. 41 does not show the
many gates of which the flip-flop
is built, but simply shows it as a
rectangle with various inputs and
outpuis. Similarly, we shall not go
into the details of is internal cir-
cuitry but simply treat it as a
“black box”. We shall investigate
what it does—what ouipuis are
obtained when given combinations
of inputs are applied. Later we
shall see how we can use it.

The 7473 contains two identical
flip-flops, and we shall mvestigate
the behaviour of one of these on
the Test-Bed. The circuit for this is
shown in Fig. 4.2a and the inter-
wiring of this on the Test-Bed
shown in Fig. 4.2b. Nete that +5V
and OV connections of this i.c are
via pins 4 and 11—mot at pins 14
and 7 as in so many other TTL i.cs.

Switch the clock to low fre-
guency. The right-hand led. D10
indicates the state of the clock out-
put, which is being fed to the clock
input of the flip-flop. The other twe
l.e.d.s indicate the fiip-flop outputs.

20

By O. N. Bishop pn“lll H

Now try various combinations of
high and low mmputs at J and K.
Try to discover the rules of be-
havicur of the fiip-lop. When you

have worked them out, investigate

the effect of connecting the clear
input (pin 2) te OV instead of to
the +5V rail.

Ve H5V)

Fig.4.1. Pinning details for the 7473 dual J-K
flip-flop integrated circuit. Note that power
supply pins are at pin 4 and pin 11.

The action of the flip-flop can be
summarised by the points listed
below. How many did you dis-
coyer? =
(1) Q is the inverse of Q (ie. Q is
NoT @), so that when Q is high, Q
is low, and the reverse, These are
the two outputs of the bistable.
(2) The histable is {riggered to
change state by the clock inputl.

(3) Triggering occurs at the ipstant
the clock imput changes from high
to low.

(4) The effect of iriggering depends
on the state of inputs J and K.

(a) If 7 and K are both low, there
is no change of Q or Q

(b) If J is low and K is high, Q
goes low (or remains low, if low
already)

(&) If J is high and K is low, Q
goes high (or remains high, if high
already)

FC1 7473

Fig. 4.2a. Circuit for investigating the operation of a J-K flip-flop.
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(d) I J and K are both high, Q
changes state.
(5) The above changes occur only
if the clear input is held high. If,
at any time, clear is made low, Q@
immediately goes low. This change
is not triggered by the clock input,
so can be used to reset the fip-flop
at any time without waiting for
the falling pulse from the clock.

USING TWO FLIP-FLOPS

The single flip-fiop has a number
of applications as a memery oOr
data store. Two flip-flops or more
connected together can be used to
build some useful counting cir-
cuits. In Fig. 4.3a the Q ouiput
from flip-lop A becomes the clock
input of flip-flop B. Fer both flip-
flops, J and K are high, so that
each flip-flop changes state when it
Teceives the falling edge of a pulse
at its clock input terminal

Connect up the circuit as shown
in Fig. 4.3b and switch the clock to
low frequency. When the cloeck is
low, clear both flip-fops by touch-
ing the cLEAR wire to ground (0V).
When this has been done, ail the
l.e.d.s will be off. Watch what hap-
pens next, Record what happens in
the table above, using “1” fo indi-
cate a high output (l.e.d. on) and
“p” tp indicate a low output (l.e.d.

Table 4.1
Flip-  Flip-
flop B flop A Clock
(8) (A)

Flip-fiops

cleared 0 0 0

Flip-flops

changing

staie

Recording

complete 0 0 0

Check your table with that appearing
on page 23,

off). Continue recording until the
stage is reached when all le.d.s
are off.

Check your table with that

-appearing on page 23.

What do veu notice about the
sequence of figures in the table?
(see answer (1] ).

(Note: The flip-flops will be
needed again later, so do not dis-
connect them yet.)

FLIP-FLOPS AS COUNTERS

The state of the leds can be
read as a binary nwmber, which
tells us how many times the clock

output has gone low since the sys-
tem was last cleared. In this way
we can count the number of clock
pulses. We can do this for a
regular series of pulses, such as we
obtain from the clock, or for an
irregular series.

For example, a photocell circuit
can be used to generate a pulse
whenever a person passes through
the doorway. If this is connected to
a number of flip-flops in series, the
number of persons passing through
can be counted. A practical circuit
for this will be given later in the
series.

COUNTER

The counter we have built is an
8-stage “counter, counting from 0
to 7 and then returning to 0. If
repeats this seguence for as long
as the counter is running and the
cLEAR input remains high. To count
numbers larger than T we simply
connect more flipflops fo the
chain, the Q output of one to the
clock input of the next.

To count up to a hundred or
more would mean a lot of connec-
tions to the three or more i.c.s re-
quired, but fortunately the manu-
facturers have provided us with a
range of i.cs in which four or more
flip-flops are ready connected to

Fig. 4.2b. The interwiring details on the Test-Bed for the experiment of Fig. 4.2a
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form a counting chain, their J and
K inpuis being permanenily con-
nected to Vee. These ics we shall
meet later.

FLIP-FLOPS AS DIVIDERS

There is another way of looking
at the output of a series of flip-
flops, see Fig. 4.4. If the fotal time
represenied in Fiz. 44 is one
second, the freguencies of the
clock, O, and Qs are 16, 8, and 4Hz
respectively, The output of each
flip-flep in a chain has a frequency
that is exactly half that of the flip-

L e e

{o s I o B

MOV O Z2Er R —=IONTMO o>

<

< ¥

Fig. 4.3b.

22

flop before it. Flip-flops e¢an act as
frequency dividers. Turn the clock
control kunob to high fregquency
and listen to the note you get when
you touch the tip of the plug of an
earphone o each of the Led. pins
in turn, with the stem of the plug
connected to the 0V line by means
of crocodile clips.

The note from @, is one musical
octave below that taken direct
from the clock. A musical ectave
represents a halving of frequency
and if you have a reasonably musi-
cal ear you will recognise thai the
two notes are an octave apart.

28 30 32 3

Similarly the musical interval
between the note from Q. and the
note from Qs is also an octave.

We can use our chain to divide
frequencies by two or by four—
how can we use it to divide by
three? How this may be done is
shown in Fig. 45a. When the out-
puts (read left to right) reach
binary 6 (110) the inputs fo the
NAND gate are both high. Its output
goes low, and this clears the flip-
flops to zero. Thus Oz produces one
pulse for every three pulses of the
clock. Used as a counter, this cir-
cuit counts up to six, then returns

3. 38 40 A2 A4 46 4B

@

CXE<CHDADO VOZITX-—ToTmooo >

The circuit of Fig. 4.3a wired on the Tesi-Bed.
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to zero, and so on. The layvout on
the Test-Bed for this experiment
is shown in Fig. 4.5b.

Problem: Design a circuit fo
count up to five [answer (2)).

QUTFUTS

CLOCK

Answers
(1) Taking clearing as zero, the
seguerice is as shown in the table
below. There are eight steps (0 to
7). If the figures in the QOn, Q. and

e

HigH

HH

J |

FIME

LOW

ISECOND

Fig. 4.4. Output sequence of the series flip-flop and the clock of Fig. 4.3a,

S

CLoCK - DUTRTs

i TC3 400

Y Sio]

Fig. 4.5a. (above). A six step counter (= 3). Similar to the circuit of Fig.4.3a, but the NAND
gaie {in-buiit 1C3) is used to clear the flip-flops.

1234567890124 5K7181920

crock columns are read as binary
numbers (000, 001, 010 etc), we find
that these are equal to the decimal
numbers in the STEP NoO. colummn.,
Readers unfamiliar with binary
notation can think of the crock
column as a record of single pulses
or “units”, the Q. column records
pairs er “twos”, the Qu column
records “fours”. Thus at step two,
the bimary equivalent is 010 (no
“fours”, ome “two’”, no “units”
therefore total=0+2+0=2; at
step seven, the eguivalent is 111
(one “four”; one “itwo”; one “unit’’;
total=4+2+1=T7).

Table 4.2
@B @a CLOCK STEP NO.
4] 0 0 0
0 0 1 1
0 1 0 2
0 1 1 3
1 0 0 4
1 0 1 5
1 1 0 &
1 1 1 7
6} 6} 0 g

(2) ‘A nanp gate can be used io
detect bimary 101, by using clock
and Qg as its inputs. The counier
resets after counting to step 4.

{To be continued)

36 38 42 44
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Fig. 4.5b. The circuit of Fig. 4.4a wired up on the Test-Bed.
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=E continnity tester in this article

is a sort of electromic buzzer which
tzkes less than 10mA (mormally about
SmA if set carefully). The voltage
applied to the circuit under test is
also lew, even when this has a high
resistance. The actual voltage depends
on how high the drcuit resistance,
since this defermines the current
This fester can be used safely on all
but the most delicate circuit
COTHDORENTS,

PRINCIPLE OF OPERATION

Piain connections in electronic
equipment are comparatively short and
even when made with thin wire their
resistance is unlikely to be more than
a few ohms and is usually only a
fraction of an ohm. There are circum-
stanees in whick an accidental increase
in resistance from something very low
to say half an ochm can have disasirous
effects. (A case in point is stray
resistance in ihe common connection
of a power amplifier, which can cause
enough accidental positive feedback to
destroy the output fransistors.)

What is needed, therefors, is a
iester which can tell the difference
between a genuine “short circuit”
(that is a very low resistance) and a
small but possibly important resistance
snch as a few tenths of an chm.

The strategy adopted in this design
is to use the resistance of the circuit
under test (Ra) to control the amount
of megative feedback applied fo an
amplifier. See Fig. 1. The greater the
Tesisiance the greater the negative
feedback. The amplifier also has posi-
tive feedback, applied via a different
route (£a, Ru).

By itseif, this positive feedback is
enonzh to make the cireuit oscillate.
The megsbive feedback tends to
suppress the oscillation.

PRACTICAL CIRCUIT

Our mini-module project employs
two discrete transistors rather than
ihe op amp implied by Fig. 1. It is,

24

MIAl-MODULES.........

Handy "Beginner” projects based on simple circuits
and featuring a variety of building methods.

4 CONTINUITY

ESTER

]
R {CIRCUIT UNDER TEST) Re

Fig. 1. General principle. Positive feed-
back set by Ra and Rb is offset by
negative feedback via Re and Rd.

in fact, an ununsoal form of relaxation
gscillator in which the timing circuit is
B3 and C2. (€1 and C3 are merely ti.
bypass capacitors to prevent high-
freguency interference and oscillation.)
Adjustable positive feedback is applied
emifter-to-emitter via R2 and VR1 and

negative feedback via R4 and the
resistance of the circuit under test.
This is fed to the base of TRI via the

“timing capacitor C2.

To set the tester to its most dis-
criminating condition the test leads
are connected together (making a
zero-resistance circmit-under-test) and
VR1 is adjusted until steady oscilla-
tion (a high pitched whistle) is just
obtained. The tester is then ready for
use.

In the prototype the sound source
is a 21, inch B0-ohm loudspeaker. The
precise impedance is not important
and any small high impedance speaker
(or a telephone earpiece of not more
than a few hundred chms) will prob-
ably work. i

For non-critical work where the
greatest sensitivity to small amounts
of resistance is not needed it is suffi-
cient merely to switch on and use VR1
to set the tester to give any con-
venient pitch of meie when the test
leads are connecied together. The

Fig. 2. The circuit of the continuity tester.
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GoMPONENTS
Resistors

Rt 100k R3 1MQ
R2 10kQ R4 3300
Allcarbon, 53 ol W

Potentiometer

VR1 10k log. with dip.s.t.
switch (S1)

Capacitors

C1  10nF polyester

C2 100nF polyester

C3 10nF polyester

Semiconductors

TR1, TR2 BC1C8 npn transisior

(2 off)

Miscellaneous

LSt 2% inch loudspea
Approx.
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ar 800

i
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tester is then just a straightforward
substitute for a buzzer or lamp (but
with much Iower power Ilevel, of
course).

CONSTRUCTION

The Continuity Tester should be
given an insulated case and operated
from a builtin battery. The speaker
should also be built in; do mot use z
headphone in case of accidental con-
nection to a Lve high-voltage circuit.
A small low-power 8V battery such
as a PP3 is adequate since the standby
drain is only about 100zA. (A 6V bat-
tery is alse usable.)

The prototype is housed in a home-
made box measuring 140 x 80 x
40mm, with sides of hardboard and
back and front of Formica. The hard-
board was fixed rough side out and
stained with ink to improve its
appearance. (For details of simple
case construction see Box [ in the
December issue.) The size of box is
governed by the speaker diameter
and the depth of the potentiometer
VR1 which serves as the setting-up
resistance and has the on/off swiich
S1 ganged to it

A ‘battery compartmenf was formed

TOP

FANEL

GLUE

of the continuity tester.

by gluing a small strip of hardboard
to the bottom and one side of the case
to form a “slet” for the PP3. The con-
nector is made from the connector on
an old battery, with due regard to
the changed polarity when used in
this way.

The easiest way to fix the speaker
is with glue. Before doing so drill a
few small holes in the panel (from
the decorative side of the Formica if
this is the material) to let the sound
out.

The crcuit was buili on a piece
of perforaied insulating board, 550 x
500m. The component leads were
threaded through the small holes and
soldered together behind the board.
The finished board was fixed by blobs
of glue to the speaker magnet and
the potentiometer. (If would probably
be sufficient to support it on iis own
connections, however.)

Tweo small insulated screw terminals
are used for the external conmections
but if these are not readily obtainable
a piece of 2Z-amp screw terminal strip
with two connections will do quite
nicely.

Next Month: Audio Modulator

Fig. 3. Assembly of components on the circuit beard and complete interwiring
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~Q far in this series the resistor,
the eapacitor, and the {ramsistor
have been imiroduced. These are the
nigst important components used in
electronic circuifs and one must gel
familiarised with them and learn how
to handle them.
This month we look further inio
the resistor and the capacifor.

FIXED RESISTORS

The fixed-value resistor is the most
common of all electronic components.
The two types widely used are the
carbon and the metallised film. The
resistor comes in various sizes—that
is physical dimensions—according to
the power ratng. The smallest is
tenth-watt, then come eighth-, guarter-
watt, half-watt and one-watt. The lat-
ter two are less frequenily used, in
general, than the smaller ratings.

Remember that in electronics, much
of the work is performed at very low
power levels. Power supplies of 9
voliz or less and currenis of the order
of 1 or 2 milliamperes (mA) are
commonplace. Thus a resistor capable

of handling 5, W or LW is often more

than adeguate:

There is no harm in using a resistor
with a higher wattage rating than
specified for a given ciccuit. But it is
pointless; the larger wattage resistor
costs more and being physically big-
ger may cause problems in mounting
on the circuit board.

But never use a resistor with a

Jower rating than specified. This will

prove false economy. If a resistor is
called upon to handle higher-power
than it is designed for, the result will
be overheating of the component. If
this is excessive or prolonged, break-
down of the resistor will occur.

This may not be a terrible disaster
so far as one small component is con-
cerned, buf thie conseguences upon
peizhbouring parts of the cirenit may
b= more serious. For example, a tran-
sistor could be desiroyed through the
failure of =2 Ginv, insignificant, in-
expensive resistor.

Fived resistors are wnon-polarised;
that means they have no particnlar
“Hght way round when wiring into
a gircmit: either way will do. However,

26

~FOR
BEGINNERS

it is good practice to mount resistors
so the coloured bands run in the same
direction. This helps when reading
values on a circuit board, since one is
not constantly turning one's head this
and that a’way. A small point, but
well worth noting and observing right
from the start. And it helps to make

the fininshed article “professional
looking™.
CAPACITORS

Number two in the popularify
stakes amongst passive circuit com-
ponents is the capacitor. This single
term does however cover a multitude
of types and varieties. Getting to know
capacitors is a bigger task than for
resistors,

First, we can divide capaciiors
breadly into two distinctive categories:
polarised and non-polarised.

Non-polarised capacitors, as with
resistors, have no right or wrong way
__they may be comnected into the
circnit either way round. So far so
good. But the variety of types and
range of capacitances available makes

the selection and/or identification of
these components a bit of an art. The
wisest course for the inexperienced is
to strictly obey the components list
and use the identical type as specified.

When ‘you have become familar
with capacitors, you will know just
what alternatives may be employed
with perfect safety in given instances.
Examine some components lists in this
magazine. Following each capacitor
value there appears a term, for
example: polyester, tantalum, or
paper. This describes the kind of
dielectric used in the manufacture of
the capacitor. Dielectric is the insulat-
ing material between the two “plates”
of the capadior; this is an important
feature in a capacitor, coniributing
towards the compounent’s ability to
maintain its nominal value under
various conditions, and to withstand
certain a.c. voltages, and other
characteristics.

Thus when selecting a capacitor it
is not sufficient merely to choose the

correct value: we have to select the

kind of capacitor that will perform
satisfactorily in the particular circnit.

Apart from the electrical character-
istics, capacitors of similar values can
differ considerably in physical shape
and size and lead configuration. It
will be obvious that difficuliies may
arise in accommodating a capacifor on
a circuit board if this component is
greatly different from that used in
the original model and specified in
the component list.

This is not an insurmountable prob-
lem, for experienced comstrucfors do
adjust the location of components on
a circuit board in order to fit in a
component that is not entirely as
specified; but this can only be done
with proper knowledge.

——

2 WATT

—HHa—

T WATT

:

1y WATT

E

15 WATE

7 g

e WaTT

Fig. 1. (left) Outlines of typical
capacitors, approximately two thirds
actual size.

Fig. 2. (above) Ouflines of carbon
and meiallised film resistors, approx-
imately two-thirds actual size.
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The laiesi microprocsssor technology allows you

1o build this Z2-iune musical door bell. i is based

en & single chip micro-computer and only a: few -
additional components are required. It Is thus

easy 1o build,
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use of printed circuit boards
{p.ch.s) in the design of comstruc-
tional projects is becoming somewhat
of a regular feature in EVERYDAY ELEC-
TrONICS. At least one has appeared
every month since the Sepiember
issue. This month sees the stari of
the construction of the EE2020 Tuner
Amplifier which in all uses five p.c.bs.
In view of this it seems only fitting
to feature an article about making
your own p.c.bs thereby giving those
unfamiliar with p.c.b. manufacture a
choice between making their own or
buying ready-made beards on offer by
adyertisers.
Several methods are available to
the home constructor and each will
be described here in detail.

PRINTED CIRCUIT BOARD
What iz a prinied circuit board? A
p.cb. is a piece of insulating material
—usnally synthetic resin bonded paper
{(sr.b.p.) or fibreglass—and bonded to
this is a particular pattern of copper
designed to link all the components on

the board in accordance with the cir-

cuit diagram.

The copper pattern is peculiar to
the project cireuit and cannoi, except
in unusual circumstances, be used for
any other project.

The copper patiern can appear on
one or both sides of the insulating
material, the latter being employed
for highly complex circuilry.

The latier is described as “double
side@” p.ch. but we shall not concern
gurselves with this variety here as
special precision technigues and equip-
ment is demanded for ifs manufac
tur=, zlthough not cutside the scope of
the bome construcier.

In its raw siagic the maferial for
making = p.c.D. is 2 piece of insulating
material that kas bonded (glued) to
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one face a thin sheet of copper, see
Fig. 1. To produce the required pat-
tern on this board certain areas need
to be removed. For simple rectangular
patterns, this can be done with a sharp
hobby knife cutting around a pencilled
pattern line and the unwanied copper
literally “wrenched” from the board.
Heat frem a soldering iron applied to
one corner of the copper to be stripped
will cause the effect of the adhesive
to lessen to enable a pair of pliers
to grip the copper foil.

For any pattern other than ihe
simplest, a process known as “etching”
must be adopted. This requires the use
of a chemical solution, ferric chloride,
which is a solvent of copper.

By masking the areas of copper to
remain on the board (protecting them
from the solvent) and then immersing
the board in the chemical solution the
unwanted copper will be “etched”
away leaving the reguired copper pat-
tern, see Fig. 2. The masking material
is known as the “etch resist” and can
take several forms.

ETCH RESIST

All constructional articles using a
p.c.h. includes a fullsize drawing of
the copper-side of the p.cb., black
regions representing the copper, see
Fig, 3 50 these areas must be masked
and it is this process that can be done
in several ways.

Self adhesive resist

Self-adnesive materials such as Fab-
lon and Contact used for covering
objects make an efficient efch resist. A
whife or other light colour is recom-
mended.

Place a sufficient area of either of
these materials under the page con-

taining the master pattern and place
a sheet of carbon paper between the

two sheets. Trace through the patiern

MAKING
PRINTED
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Fig. 1. Printed circuit board consists of a
copper foil bonded to an insulating material.
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Fig. 2. The exposed copper areas will be
etched away.

Fig. 3. The master copper pattern printed in
the magazine. This appears full-size and
is viewed from the copper side. Black
regions represent copper to remain.
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(¢) Cutting around the self-adhesive pattern
glued to the copper side,

['; (d) Tracing the copper pattern directly onto
the copper side of the board.

(#) Rubbing the transfers direcily onto the (/) Interconnections between the pads being
copper. made with resist pen.

(k) A stencil made for the copper pattern appearing in Fig. 3.

tape positioned.
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(1) Removing the protective film from a
photo-sensifive resist treated board.

(o) A photographicaily produced positive
master on film.

onto ‘the Fablon and when complete
stick this to the copper clad board.

Using a hobby knife cut around the
pattern and remoye the sections to be
etched, Bub down well all edges and
the board is ready for eiching.

Paint

An early eich resist used was
enamel paint and nail varnish. The
paint or nail varnish is applied fo a
theroughly cleaned board that has had
the pattern traced onto it by the
carbon paper method described above.
TUsing a fine artist’s paint brush, the
areas of copper to remain after eich-
ing are covered with paint and left
to dry thoroughly before efching.

This method is “old fashioned” and
tedious but could allow a project fo
proceed if components for the other
methods described were not available
at the time.

Transfers

A cignificant step up from the pre-
vious method is the use of rub-down
transfers. A vast vange of different

*pad” sizes are available in single or
specific configuration to suit transis-
tors. i.cs. etc.

“Witk this method, the board is
placed under the master drawing and
the pad hole position pushed threugh
using & pin or bradawl. It is not neces-
sary to make any marks for the inter-
connecting iracks.
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(m) Making a master pattern on tracing
paper for use with photo-resist boards.

Next with reference to the master.

position the appropriate fransfers over

the pin-pricks (pad centres) and rub
the transfer sheet with a pencil lead
to “glue’ the pad to the board. Posi-
tion all the pads.

The interconnecting iracks can be
made using ‘‘tape” or a special pen
containing an etch resist ink. Experi-
ence proves that the tape gives a more
professienal finish and eliminates pos-
sibility of smudging before the ink
is dry, although the pen is quicker.

For the artisiically skilful, the pen
can be used for both pads and tracks.

Stencil

Making several beards with the
same pattern by aoy of the above
methods would consume much time
and patience. For limited guaniity
runs one can make use of a stencil

Trace through from the master via
carbon paper onto a piece of thin
cardboard. Use a hobby knife to cut
out from this board all the areas of
copper to remain after etching. Place
the stencil on each board to be made
and “fillin” using paint/varnish or
etch resist ink.

This method may not be suitable

for some designs especially maximum
copper type patterns as the stencil
will be in many pieces.

Photo-sensitive etch-resist
Copper-clad board s available

coated with a photo-sensitive film on

the copper which also acts as a resist
to ferric chloride. When exposed io
ultraviolet Ilight, the exposed areas
“soften” and can then be removed
with a solution of sodium hydroxide
(caustic soda).

Aerosel sprays containing such a
resist can be purchased and sprayed
onto a thoroughly cleaned copper
board. Experience shows that a near
dust free area is required which may
be difficult to obtain in domestic
surroundings. Dust on the film pro-
duces unsatisfactory results.

For this method to be wused, the
master mask patiern must be put onte
a transparent film. Spedial polvester

(n) Laying tape for interconnecting the
pads on a tracing paper master.

{p) Ferric chioride crystals.

film is available but wvirtually any
transparent semi-iransparent paper/
film will do. Tracing paper for insfance
has been used by the author with safis-
factory results.

Lay the transparent paper over the
published master; and copy this onto
the sheet using transfers/tape or
Indian ink or any combination.

Alternatively, @ photograph of the
masier can be taken and a positive
of the correct size produced on
film (i.e. black pads/tracks en a clear
background).

Either of these masters is laid on the
phote-sensitive treated copper, a piece
of glass laid on top of this to hold
the film/board closely together and

‘then exposed to uliraviolet light (e.g.

light from a mercury lamp) for about
10 minutes, The exact time will vary
from lamp to lamp and is best deter-
mined by trial and error on oif-cuts
of the board.

After exposure, you will be able o
see in the “right light”, the pattern
on the resist: This should now be
placed in a dish containing a weak
solution of sodium hydroxide (¥/10)
and the unwanted resist will be seen
to dissolve and the solufion become
tinted blue. Agitating the contents of
the tray will cause the exposed copper
fo be seen more guickly. When com-
pleted remove the board using a pair
of tweezers and thoroughly wash in
running water. The board is now ready
for etching.
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The resist in some cases also acts as
a protectve and flux and so it is mot
necessary to be cleaned off after
etching."

A “negative” photo-sensitive resist
is also available—used mainly by in-
dustry in which a pegative of the
master is required. Exposing the
marked board to u.v. causes the ex-
posed areas to become insoluble in
sodium hydroxide.

ETCHING

Whatever method is used to pro-
duce the masked board, the following
etching process applies to all.

As previously mentioned ferric
chloride solution is used which = a
solvent for copper. Now ferric chioride
is a corrosive and poisonous substance
and therefore rtequires care when
handling, Tt is not generally avaiiable
in liguid form, instead it is asually in
crystalline form and reguires adding
to water. A concentration of 300g/
litre is suitable for an eiching time of
about 20 minutes.

Rubber gloves are recommended
to avoid any contact with skin; if con-
tact with the skin dees occur wash off
immediately under runaing water. A
measuring cylinder with glass rod is
a suitable mixing recepiacie.

Tip 'the madenp scluiion intg an
enamel or plastic photographic tay (or
similar), sufficient guantity 1o im-
merse the beard. (Do not use bare
metal trays, especially aluminium.)

Using a pair of tweezers carefully
place the board copper side down in
the solution and leave to etch. From
time to time, agitate the contents of
the tray and after about 20 minutes
use the tweezers o inspect the board.
A little heat (e.g. from a hair dryer)

“will reduce etching time.

After all the unwanted copper has
been removed, place the board in a
second tray alongside to remove any
excess ferric chloride and then
thoroughly wash the board under run-
ning water.

Except for certain photo-sensitive
resist, remove the resist; for paint, ink
or transfer resist, an abrasive domes-
fic powder or steel wool is suitable to
yield 2 bright copper patiern.

To protect this from oxidation,
special aerosol laguers are available
which also act as a flux.

DRILLING

The Bnal stage in the preparation
of the boara is drilling the holes for
the component leads. A lightweight
high:speed electric drill and bit such as
the Bimdrill shown are required, a
mini drill-stand for best and easiest
results. A Imm diameter hole will suit

most miniature compenents; for i.Cs

and transistors, smaller holes can be
‘drilled, but itis not essential. Drill out
any larger holes, e.g. fixing holes, pre-
sets, ferminal pins efc. o sifi, using
the 1mm holes as guides. B (
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(g) Making up a solution of ferric chloride

in a measuring cylinder.

(£). Cleaning off the resist with an abrasive

cloth.
W.

(v) The p.ch. is ready for
assembly.

(x) ‘A typical d.iy. printed
circuit and panel labels
kit from Mega Electronics
Lid., called the Photelab
kit comprising an ultra-
violet exposure unif, draft-
ing aids and film, positive
resist coated epoxy glass
laminate sheets, develop-
ing and etching trays, label
and panel materials, high-
speed drill, and all the
requisite developers.

(r) Carefully place the board in the sclution
using tweezers.

(s) Etching underway with board face down.

(u) Completing the drilfing.
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Everyday News

DIAL-A-VIDEO
MESSAGE

A voice plus video transmission system over
ordinary telephone lines is under development by
Philips in Holland. The telephone has a video display
unit and a writing pad. The idea is that you can draw
diagrams and talk simultaneously. Very useful in a
technical discussion or, for example, to draw a map
while giving directions by phone.

Both the voice and video signals can be recorded
on a normal cassette recorder for replay if desired,
Both-way voice is continuous but while one end is
writing or drawing the other can only receive the
graphics. The Scribofoon, as it is to be called com-
mercially, is based on a research programme at Delft

University of Technology.

SITUATIONS

VACANT

The new British lsi. com-
pany INMOS has suffered a
set-back through the resigna-
tion of three senior designers
who have decided to set up
their own company in the
United States. INMOS,
backed by the National
Enterprise Board, is reported
to be having difficulty in re-
cruiting good designers but
this is 4@ common problem
with all the IC manufaciurers
at the present time.

in-Flight TV

Long-haul civil air transport
has Iong offered cinema
shows to ease the boredom
of flight for passengers. Now
colour TV is taking to the
air. Cortis and Green
Engineering Ltd is producing
a wideo-casseiie sysiem for
girborne gse. It replays pre-
recorded programmes in
PAT., NTSC or SECAM sys-
tems and is approved for all
phases of flight including
takeoff and landing.
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‘Electronica 78, held in
Munich Iast MNovember is
now the Number One elec.
tromics _exhibition in the
world, There were 1,800 ex-
hibitors from 30 different
countries.

In all, the exhibition
needed 20 large halls at the
Munich exhibition centre to
house all the exhibits.

TEACH-IN

A family of low-cost easy-
to-use conversational com-
puters which, it is claimed,
office staff can teach them-
selves to use. has been
announced by NCR.

Called the I-8130 and the
18150, they are intended
principally for smaller
organisations that are not

WELCOME TO THE CLUB

Sony UK is the first large
Japanese-owned company to
gain admittance to member-
shkip to the Confederation of
British Industries (CBIl).Sony
manufactures colour TV seis
in Bridgend, South Wales.
Current workforce is 620
people making 85,000 sets a

& &8 &

In the first eight months
of 1978 colour TV deliveries
to the irade tiopped one
million sets according to the
British Radie Egquipmeni
(BREMA). Eighty per cent
of deliveries were Brifish
made sets.

The overall demand for
radio and TV is stated to be
stable but prices and profiis
coniinue to be sgueezed.

BAR ON RADIO TIMES

familiar —with compuling
technigues.
Amoeng future develop-

menis in broadcasting is the
possibility of choosing a
number of radio programmes
in advance with the radio
switching: on automatically
and tomning to the correct
station. The receiver would
have a memory into which
is fed coded infermation us-
ing a lightpen from bar-

codes printed against each
programme in the Radio
Times.

This is one of many new
ideas in Dbroadcasting put
forward by the Director of
Engineering, BBC, in his in-
augural address as President
of the Institution of Electri-
cal Engineers.

year of which half are ex-
ported, mainly to Western
Europe.

Now that Sony has been
accepted, will Matsushita,
Hitachi and the new joint
Rank-Toshiba companies
swell the list of Japanese
members?

Automatic MAC

The Post Office has signed
up a new £10 million ally in
its drive to improve Britain's
telephone service. y

It is a system of 61 Main-
tenance and Analysis Centres
(MACs) and its aim is to
reduce telephone  faults
dramatically by  spoiting
them automatically and
alerting engineers to deal
with them more gquickly. The
“brain” of the MACis a GEC
2050 mini-computer.

The task of each MAC is
te send iest phone calls at
a rate of about twenty per
minute spread over all the
exchanges in its Ilocalify,
throughout Britain's tele-
phone network, and keep a
record of what happens to
themn. If they do not get
through because of a faulf
the MAC traces the location
and immediately alerts
engineers to put things right.
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== ANALYSIS

ENQUIRE WITHIN

After massive publicity, few people in the UK can still e
unaware of public information networks such as Viewdata,
now to be known as Prestel. And there ls yet more publicity
still o come from field trials and the official launch of the
system.

The only. new aspect of Preste| is that it is for the genersl
public and can be accessed from the home using a2 TV receiver
as a video terminal, Little known to the public at farge is that
video information technology Is long established in business
and professional circles and that dozens of datzbases are
already operating,

Weare in the middle ofagreat information explosion which
has generated a new academic discipline known as Informaticn
Science. Without it and the eiectronic computers which go
with it, the professionals who nesd specialised information
would never keep up with the flow.

Take the case of patents in science-based industry, Some
12,000 are published weekly, 3,000 of which are in languages
other than English, Rather than scan through all these, assess
them, classify them anc set up a filing system, most firms who
need patent information subscribe 1o a central database such
as that run by Derwent Publications who employ 400.full time
staff (120 of whom are chemists and engineers) and ancther
400 freelance specialists,

Anocther British database is INSPEC (International Informa-
tion Services for the Physics and Engineering Communities).
This year alone INSPEC acded 160,000 items to its catabase.
Toachleve this, INSPEC classified and indexed 130,000 articles
from 2,300 journals, 25,000 papers from over 500 conferences,
1,500 technical reports and university theses and some 300
scientiflc books.

But a5 well as commercial services there are many private
systems. Police forces, for example. who keep on computer
file, and constantly updated, registers of missing and wanted
persens, vehicle registrations, stolen vehicles, owners of
weapons and, using electro-optics, the matching and sorting
of fingerprinis. .

On-line data access has been made pessible by modern
‘communications and data processing technolagy. But that js
the easiest part and the least costly. You need a lot of man-
power. Systems and software specialists, compilers and
cataloguers, For science-based databases you need qualified
scientists 1o make abstracts of scientific papers or patents.
Even more mundane ‘commercial and financial databases you
need experts in the various flelds to sort and classify the mass
of incoming information,

The electronics in the system is magnificent for storage and
retrieval of information. But it is anly a taol. Without brain-
power and human beings nothing woutd work.

Brian G, Peck.

S

.A weaﬂier radar is being

instailed on Hameldon Hill,
Fancashize, by Plessey. I
will measure water precipi-

tzon to improve _flood
warning faciliies and con-
irol of water resources in
the area. The new radar will
be operated by the North
Yest Water Authority.

Pariners in the scheme are
the Meteorological Office, the
Ministry of Agriculture, the
Water Research Cenfre and
the Central Water Planning
Unit.

& & &

The Fairchild-GEC joint
veninre to mass produce Ls.L
circuits in the UK is on
schedule, The new plant will
produce = memories and
MFUs with produetion in
late 19799,
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GHECKOUT WITH A COMPUTER

The supermarket
Tesco, has ordered seven
minicomputers from Com-
puter Automation Inc. (UK)
Ltd. The first is being used
for system development and
the other six will be in-

o o i
¥ 2 .

 D¥M BOOM

The digital multimeler
muarket is booming. The John
Fluke Corporation which has
a European manufacturing
unit in Holland and a sales
and service base in the UK
reports sales of over 150,000
of their original 8000A DMM
and 80,000 of the hand-held
80204 ‘since its launch just
over 18 months ago.

chain, -

stalled at six of Tesco’s dis-
tribution warehouses serving
500 stores.

They are to be used for
on-line entry of incoming
goods to the warehouses and
for' stock control,

& & &

After a flerce international
competition, Eacal Elee-
tronics Group emerged
winner for re-equipping the
Australian defence forces
with transportable h.f, com-
munications eguipment. The
contract is worth £8-8 million
and the great bulk of the
equipment will be built in
Britain,

JUST THE JOG

If your really looking for that something different
for Christmas then the Toshiba EMH-1000 fitness
trainer is just the item for off-loading some of that

festive spirit.

inspired by the current
jogging mania, the trainer
consists of two uniis; an on
the spot running mat in-
corporating a pressure pad
and a battery powered con-
trol unit.

The conirol unit allows the
user to preset the Iength of
the exercise period up to 30
minutes or fo preset the
number of paces to be jogged

up To 9,990, A pacesetter is
aiso incorporated with a
“bleep” signal, adjustable
from 100 up to 220 paces a
minute.

The fitness trainer can be
used indoors or outside, so
the less athletic looking who
might feel bashfull about
running in public can jeog
happily in the privacy of
their own homes.

The recommended retail
price of the Toshiba EMH-
1000 Btness trainer is £94-30
incinding VAT. You should
certainly get a good run for
¥our money.
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By Dave Barrington

Component Catalogues

We have just received the first of
many of the 1979 Components cata-
logues and most are up to the usual
high standards set by our advertisers.

The new Home Radio Components
catalogue contains 128 pages and
a profusion of illustrations and photo-
graphs are included, This catalogue
has now been streamiined compared
with previous issues and a lot of the
very old and obsolete components
have been omitted. _

This catalogue contains.a very good
range of hardware including cases
and soldering irons. The section an
capacitors, particularly variable types,
is one of the best we have seen in a
components catalogue.

Like most component suppliers
today, Home Radio issue separawe
price lists during the year which
now include Bargain Lists.

The price of the Home Radio
Components Catalogue is £1 plus
25p postage and packing (No re-
desmable voucherg). Orders should

be sent to Home Radio (Components)
Ltd., Dept EE, 234-240 London Road,
Mitcham, Surrey CR4 3HD.

We were mast disappointed with the
quality and reproduction of the Ace
Mailtronix mail order catalogue: and

feel it does not do justice o the

service this company provides.

However, at 30p this 35-page cata-
logue is still good value for money
and gives a fairly comprehensive
list of popular semiconductor devices
and ready made modules. Component
prices are given separately on their
current mail order forms and it would
be nice to see the month of issue
stamped on the form to help in keeping
up-to date with prices.

Copies of the Ace Mailironix Mail
Order Catalogue can be obtained from
Ace Mailtronix Lid., Dept. E.E, Tootal
Street, Wakefield, West Yorkshire'
WE15JR. Catalogue outlay is refunded
on first order over £5,

Readers who are interested in
home computers might like to obtain
a copy of the Transam Computer
Products catalogue.

This Is a new company Tformed
specially to cater for the growing
needs of home compuier enthusiasts
and carries details of hardware and
sofiware equipments, including a
complete home computer design.

Supplies ef the Computer Producis
catalogue can be obfained from
Transam Components:Lid., 12 Chapel
Street, Lopdon N.W.1.

Special Gift

Are you still looking for those
last minute Christmas gifts fo keep
the young amused during the Christ-
mas holidays? If so, we can sirongly
recommend the very latest "fun
projects” from Watford Electronics:

Known as Sunday Kits there are
nine projects available at the moment
ranging from a Photo Electric Switch
to a Cycle Indicator Flasher. These
kits come packed in a plastic “bubble”
which also forms the case.

The bicycle indicator flasher was
impressive and would easy mount
on a child's tricycle and give hours of
fun, The mini electronic organ was
VEry unimpressive,

The price of the kits range from
£6-20 to £7-95 and for further details
readers should contact Waiford Elec-
ironics, Dept EE, 35 Cardiff Road,
Watrord, Herts. (Wat. 40588/9).

Constructional Projects

No real problems should be en-
countered with Car Lighis Reminder.

Although we have not tried it in the
madel, it would seem pen‘ecﬂy faas-
able to use a 38 ohm resistor in place
of R1 if the specified value proves
difficult to obtain. If the speaker
specified is hard to locate then a
larger type of the same impedance
can be used but, of course, a larger
case will be required,

The I'm First is a very simple project
and there should be no problems.

The containers used were, in fact,
“bubble liquid" holders used by chil-
dren for blowing bubbles. They can be
bought from most toyshops. If you're
a photographer then plastic film
cans may be used, butthe components
may be a tight fii.

No problems are envisaged for
the Rouleffe game. As 37 le.d.s with
holders are called for in this project
readers should be able io obiain a
special price from advertisers.

An ideal mounting tray for the
Leid. array would be the coil detec-
tor covers called for in our Treasure
Hunter project published recently.
These are available from Arrow
Electronics Lid, Dept. EE, Leader
House, Copticld, Brentwood, Essex.

The Headphone Enhancer, and the
Continuity Tester in our Min/ Module
series are yery simple projecis and
should not create any problems.

All component difficulties which are
likely to be encountered with the
EE2020 Tuner Amplifier were covered
fast month.

BY DOUG BAKER

DO YOU THINK I MADE

A GOOD JOB OF
CONSTRUCTING THE AIR
FRESHENER. ..
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EE2020

E A RULE

TUNER AMPLIFIER

HI-H SERIES

PART 2

s Second Part of the 2020 Series
I deals with the prinied circuit
boards A, C, and E. (The remaining
two boards will be dealt with next
month.

COMPONENTS

A fully detailed componenis list for
each board is given. Components that
are duplicated for left and right
stereg channels are identified by the
suffix “a” and *“b” respectively. For
example R25a, b. Those components

Ti MAINS 2
TRANSFORMER &2

CONTROL UNIT
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that are mounted off the board, that
iz on the main chassis, or front or
rear panel, are indicated by an asterisk
in the components lisis. Reference to
the block diasram Fig. 1.1 and to
the circuit diagram Fig. 1.2a and Fig.
1.2b will make clear the close elec-
tronic relationship of such components
to particular boards; and also how the
physical interconnections are made
via terminal pins {TA1 etc.).

A list of hardware items is also
included this-month.

Although it does not matter in which
order these three boards are tackled,
it is recommended that the two
smaller ones, C and E, be assembled
first. This will allow experience to be
gained in handling the boards, mount-
ing the components, and soldering in
position.

In the case of the two larger boards,
A and B, pushbution swiich units
have to be ftted before any other
work is commenced. Details of this
operation appear later in this article,

RE UNIT

POWER
AMPLIFIER

PICK-UP
: © PRE—-AMPLIFIER

VARICAB TUNING.

The five circuit boards of the 2020 Tuner Amplifier arranged in their relative chassis posifions.
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DLY.OR READY MADE P.C.B.S

Full-size pstiernc of the printed cir-
cuits are inciudsd iz the following
pages. Consirmciors who are already
experisnced in mazaking their own
p.c.b.s can procesd straight away with
the production of boards A, C, and D,
Others who =re interested in this pro-
cedure should study the special article
in this issue Mgking Printed Circuit
Boards, end then gain some practical
experience by making a trialrun with
a small board before setting out to
make the 2020 boards.

Grade 1 Fibreglass should be used
for all printed circuif boards.

Drilling Details:

{a) normal component holes Imm.

(b) coils, pushbutton switches, pre-

set potentiometers, and
terminal pins 1-2mm.

(e) board fixing and presets VR4

VRS8 4mm.

An alternative to d.i.y. is to pur-
chase these p.c.b.s ready made from
one of the several firms who specialise
in offering this seryice to our readers,

EXAMINING THE BOARDS

Before assembling the components
onto the printed circuit boards, hold
each board in turn with the track
side towards you and shine a bright
light through the board from its rear.
By doing this it is possible to clearly
see if there are any broken tracks or
bridges of copper between tracks and
pads.

Examine each board carefully, be-
cause failure to find a possible fault
at this stage could mean expensive
and/or time copsuming fault finding
later. Although it is unlikely that any
faults will be found with commercially
made boards, don’t start assembly
without a thorough examination first.

ASSEMBLING COMPONENTS

Assembly of the components can
now proceed. Do not rush this stage
of the construction, allow about five
hours each for the completion of the
larger boards and one or two hours
each for the smaller. Each time a
component is fitted, check and then
double check that it is the correct
way round (ie, polarity of electro-
Iyiics), the soldering is good and, last
but mnot least, that solder hasnt
shorted across to adjacent track or
pads.

Remember all the time that an un-
sapticed mistake or solder bridge at
this stage of the construction could
mean many hours of frustrating time
spent chasing Faulis later.

Ea=ve the zppropriate p.ch. pattern
znd the component layout diagram
befare vou. ziso the circnit diagram
Fis 1225 (December issue). It is a
good exercise to cress-check each com-
ponest o the crooit diagram before
in position according fe the
egmponent layout diagram.
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Fig. 24. Board A of the 2020 Tuner Amplifier: underside view showing printed circuit (full size).
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Fig. 2.2, Board A of the 2020 Tuner Amplifier: top view showing components in position.

Start by identifying and fitting the
terminal pins. These pins are inserted
from the top of the board and are a
tight push-fit. Once fitted they are
soldered on the underside to ensure
good electrical contact to the track.

Next fit the resistors. The resistor
wire ends are bent down at right
angles to the body and then pushed
through the boeard; after soldering,
the surplus wire is cut off. Warning.
Hold the free end of the wire when
cutting to prevent the wire “flying”
and causing possible personal injury.
If the wires are bent slightly outwards
after insertion in the board, this helps
to hold the component secure when
the board is turned over for soldering.

‘When all the resistors are in position
a final check should be made for
accuracy of location and value:

Continue, step by step, as detailed
below:

Fit the capacitors, observing the
correct polarity in the case of electro-
lytics. Check values and working volt-
age where mentioned.

Fit the semiconductors. The tran-
sistor leads may require bending or
“forming’" to suit fthe appropriate
holes on the p.cb.s. The types as
specified (with “T05” suffix) will fit
directly.

Observe the correct polarity with
the diodes. Fit the heat sinks to TR24
and TR25 (Board E).

Fit the i.cs, taking care that pin
No. 1 is in the correct position and
that agll pins are through the p.cb.
before soldering.

Fit the skeleton preset petentio-
meters.

Fit the mulii-turn tuning potentio-
meters, the filters F1, F2, F3 and the
coils L1, L2 (Board A).

Fit any wire links that may be
shown.

Set all the skeleton preseis to the
midway setting, Fit the konobs onto
the pushbutton switches (Board A).
These are a press fit and will snap on
with a little pressure.

The completed boards should be
carefully stored to keep clean and
safe from damage.

PUSHBUTTON SWITCHES

Only the specified pushbution
switches, made by Jean Renaud, are
suitable for this project.

After initially inspecting board A,
the first job is to fit the pushbutton
switches. These are supplied as single
units and some of them have to be
assembled into switch units of 6 and
4 pushbuttons, for Boards A and B
respectively.

At present we are concerned just
with board A.

Referring to Fig. 2-7, take six of
the single push switches and remove
the brenze ‘hold-on™ clips and links.
Carefully pulling the clips upwards
with a small pair of pliers will enable
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Cl4  2-2uE 63NV elect fosmmmi—aan ey
G156 0-22uF polyesier

C16 0-47uF polyester

Ci7a,b 0-01xF polyester /(2 off) EEEEEEE———
Ci8ah 2:2uF 63V elect. (2 off)

C19  500pF polystyrene
Co0a,b 2-2uf 63V elect. (2 0ff)

c2i 100F 18V alect, Printed Circuit Boards
C22  2-2uF B3V elact. A 243 » 96mm (see Fig. 21)
C67  0-01xF disc ceramic C 80 x 76mm (see Fig. 2:3)

: . E 105 x 57mm (see Fig. 2:5)
All electrolytics (elect) are the |See page 36 fordrilling details.
small single-ended p.c.b. type; all

BEOARD A polyester are Mullard type C280.

* mounted on £.f. unit

Resistors
Q; %ég—g Potentiometers
R3 10kE2 VR1 10k horizontal mounting miniature skeleton presei RS type
R4 3300 184/5
RS 4ThQ VR2 10kQ horizontal mounting miniature skeleion preset RS type
R6 100kS2 184/5
R7 4700 *VR3 Tune 220k linear
ga 47_((}19 VR4 Preset 1 100kQ ;
R?G 1];9 ggg ’;;zig g 188&% speclal log. law for diode tuning
R11 3.0k0 VRT Preset 4 100k multi-turn type AB47 (Ambit) (5 off)
R12 4702 VRS Preset5 100kQ
Ri13 10kEL VRS 10k Korizontal mounting miniature skelston preset RS type
R14  10k2 184/5
R15 4+ TkEY: VR10 10kQ horizontal mounting skeleton preset cermet tvpe RS
R18 100kEL 185-432
Ri7 4-7k0)
Ri8 1-5k02 ® mounted on tuning drive assembly
R18  4-TkQ
S%? égalég Pushbutton Swiiches
gg’g %3&2?).9 (Manufactured by Seari Renaud)
R24 33k : St Mute 2-pole changeover RS iype 338.434; ITT type 44012R
R95a,b 4-7kQ (2 off) S92 AFC 4-pole changeover RS fype 338-636; I TT type 440136
R2 1k S8 Tune : :
R27 15k S4 Preset 1
Re8 2-ThkEx 55 Prezei 2 :
‘R20a,b 330k2 (2 off) SB Preset 3 [ 2-pole changeover RS type 338-434; ITT type 44012R
R30a,b 330KQ (2 off) ST Preset 4 (6 off)
R3ia,b 1KQ (2 off) S8 Presel 5
ggga.b 1_%10(2 off) Ones-switch fatehing assembly (for S3-S8) RS type338-614; ITT type 44020R
e Vias
R34a,b 1k (2 off) Semiconductors
B35 M2
R36a.b 3-9k2 (2 off) TR BC212L/TO5 pnp silicen
RET 44 TkD TR2 BC384L/TOS5 npa silicon
i R38 4-TkG) TR3ab BC384L/TOE npn silicon (2 off)
i R2g 10k TR4ab BC212L/T0b pnp silicon (2 off)
| R0 10K IC1 CAB189E f.rm. i.f. system, 16-pin di.l. (RCA)
¥ ] % 1C2 SN76115AN stereo decoder, 14-pin d.L.l. (Texas)
i All LW + 5% high-stability carbon I1C3 747 dual op-amp, 14-pin d.i.l.
i film *D1 light-emitting diode TIL 211 (green)
1 *502 light-emitting diode TIL 203 (red)
: Capacitors *B3 light-emitting diode TIL 209 (red)
$ #c1 9-24F B3V elect, * mounted on front panel
: ¢c2 oo ,rf: Fsd i\;s.c 'lcera'mic
: €3 D2-2.F 63V elect. :
: Ci  bouF 63V elect. Miscellaneous
. C5 0:01uE disc ceramic Fi, F2 10-TMHz ceramic filter CFSEJSEE 107 (Ambit) (2 off)
! C6  0-01uF disc ceramic F3 stereo filter BLR310TN (Ambit)
: Ci  0-47uF polyester L1 chaoke, 220K 22uH (Ambit) _
C3  0:01uF disc ceramic 12 coil KACSKEs6HM (Ambit) (C10 inside coil)
C9  68pF polystyrene *MET edgewise tuning meter60-0-60u A movement. (Ambittype906)
Cio  (with12) =*SK1 coaxial socket RS type 455-539

i1 2-9xF B3V elect, -
£i2 2:2uF 63V elect, * mounted on front panel
£13 0-847uF polyester ** mounted on rear panel
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BOARD C
Resistors Capacitors
R70a,b 150KQ R71a,b 100k C40a.b 104F 83V elect,
R72a.b 150k R73a,b 56k Céiab 100pF 16V elect.
R74a.b 3-9k Riba,b 56k C42a.b 0:-015uF polyssier 5%
Riba,b 8200 R77a.b 220k C43a.b 5,600pF polystyrene 2%
R78a,b 15k R79a.b 8-2k0 Cddab 2:2uF 63V elech.
R80a.b 3-3kQ R8lab 1kQ C45a,b 100uF 18V elect.
All LW + 5% high-stability carbon film (2 off throughout) All electrolytics (slect,) are the small single-ended
p.c.b, type. (2 off throughout)
Semiconductors e
ockets
TRila.b BC384/TO5 npn silicon (2 off)
TR12a,b B384/ TO5 nipn silicon (2 off) SK4a, b Disc phono socket single-hole chassis
TPTSa b BC212/TO6 pnp silicon (2 off) mounting RS type 477-848 (2 off)
AT e e s R ST AR
BOARD E
Resistors Semiconductors
|
Ri02 10k TR23 B(C384L/TOb ppn silicon
R103 2: 2k TR24 _ BFY51 npn silicon
*R104 10002 25\W wirewound £ 1834 TR25 BFY51 npn silicon
R105 Thed B4-7 IN4001 silicon 1A (4 off)
R1086 2-2k0 D8 BZYB8C 12V 400mW Zener
R107 2-2kL0) 1C4 pAT23 voltage regulator, 14-pin d.l.l.
H108 2-TkQ
R109 4-7RQ Fuses
R110 4 7kQ
Bits 20 10% $W *ES1 500mA slow blow
' . *FS2 1A guick blow
All +W £ 5% high-sﬁam]iw carbon film, except where *FS3 1A quick blow

otherwise stated.
* mounted on rear pane!,
* mounied on rear panel

Miscellaneous

Potentiometers \ ! ., 1
P Meter lamp 12V 13mA, wire ends,
VE1T 10k horizontal miniature skeleton preset supplied with MET
RS iype 184/5 *317 miniature toggle, d.p.d.t.
| RS type 316-715
Capacitors LA Mains transformer, toroidal 50V A type:
: Chi 0-22uF polyester primary 120/240V;
| *Ch8 4.700uF 63V elect, single-ended secondaries: 0- 20V 0-20V.
59 290uF B3V elect. RS type 207-431. (Avaﬂable from
I C80 4.700pF polystyrene T & T Electronics,
[ CB1 22uF 63V elect. Green Hayes, Surlingham: Lane,
Ce2 10uF 83V elect. Rockland St Mary, Norfolk)
ce3 100pF polystyrene :
*Co4 0:047uF polyester * matnted on front pane!
*C65 T 0-47uF polyester ** mounted on main chassis
Unless otherwise stated, all electrolytics (elect.) are the
small single-ended p.c.b. type.
All polyester are Mullard type C280.
* mounted on main chassis.
e REFFS IS FIEE R PR IER ST RIS TAI T ET T IF ST IS TV IS4 ST T
HARDWARE WIRE
ns, ounle sided RS type 433-630 (80 off) Tinned 16/0-2mm: power supply and
dmm biack RS type 423-201 (3 off) stranded power fransistors.
rad RS itype 423-239 {2 off) copper 7/0-2mm: general wiring
_ 99:949 (5 off)
Hoat Smk.:a 05 ;f;;f;gﬁ_&%we 338:658; IT T type 440078 (1(2 g?} Sereened 7/0:Tmm p.wv.c. insulafed lap
P.CB. spacers ¢ inch RS type 543737 {(20. off) leads ScreheT and sheathed.
crews self-tap 8-4mm Ne.B 20 off) ; ; e
Serews 8B A C/SK 3 inch (14 off) 7[0-2mm overall dia. 3-1mm.
Nuts 8B A full (14 off}
Lock washers 8B A (14 off) Maijris standard 3-core, 3A.
Washers8B A (14 off) cable
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Fig. 2-3. Board C. of the 2020 Tuner Amplifier: underside
view showing printed circuit (full size).

Fig. 2-5. Board E of the 2020 Tuner Amplifier:
underside view shewing printed circuit (fult
size).
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Fig. 2-4. Board C of the 2020 Tuner Amplifier: top view
showing components in position.
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Fig. 2-6. Board E of the 2020 Tuner Amplifier:
top view showing components in position.
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(Z) INSERT LATCHING SPRING
{URDER T0P PLASTIC
PART OF SWITCH] %

(1) REMOYE HOLD-ON
LiNK. AND CLIF

THESE LUGS ARE BENT
OVER TO RETAIN EACH
SWITCH [N THE

LATCHING. FRAME

ENE: VIEW OF

LATCHING FRAME

Fig. 2.7. Assembling the pushbutton switches into switch units,
as required for Boards A and B.

ey s ) wRicHT HAND
SWITCH S ) SWITCH ONLY

the clips and links to be removed
without damage fo the swifches. The
clips and links can then be discarded.

Place the latch bar into the swiich
frame as shown in the diagram. (Fig.
2-T).

Supplied with the laich bar kit is a
small latching spring, this is inserted
into the right hand side of a push-
button switch, under the top part of
the clear (or white) plastic swiich
moulding. The switch is then assembled
into the right hand position of the
latch bar frame as shown in the
diagram.

Only the switch in the extreme right
hand position is fitted with a latching
spring. The other switches are then
assembled into the remaining positions
in the latch bar frame.

Bend over the fop lugs of the frame
as shown to hold the switches in posi-
tion, check that the unit works cor-
tectly, i.e., pressing in any one switch
teleases all the others.

Finally, very carefully cut off the
ends of the frame as shown either
with a sharp junior hacksaw or a
pair of tin snips. Be careful not to dis-
tort the frame. Recheck the swiich
action.

Fit the switch assembly onto board
A ensuring that all pins come through
the holes in the board.

Mount the single 2-pole switch (81}
and the 4-pole switch (S2) on board A.

To be continued

EE CROSSWORD No 11 &y or.newron

ACROSS DOWN

Solution on page 52

a balancing peint (4,5).

7 Cloth tape for a micro-
phone. ;

8 Wire easily develops
these deviant behaviours.

18 For the DIY enthusiast

these have everything for

the job.

12 Refrain from component

balancing.

13 The third line (44).

15 Three fimes at a high
pitch,

17 Tail-end of seven across
to release the flow.

18 Solar’ Dblemishes ofien
interfering with rTecep-
iion.

21 Slow spinner.

22 Part of the switch charac-
terized by iis projecting
nature.

22 Electronic entitlement on
a regnlar basis.

25 Thin layer.

26 Tg stumble on a switch.

28 Terminaied.

30 A garment-fithing charac-
teristic of many calcula-

Siois _

31 Very small storage unit.

9 Some bridges have such 1 Initial cirenit as an in-

iegral nnit (5.5).

2 Of distingnished charac-
ter:

3 Small, electrical connec-
tions between units,

4 Liguid measure.

5 Liquid wused in three
dowi.

6 Messing about with some-
thing which just might
work better:

9 Half-a-mind to conduct.

11 Mean session of duty.

13 Tots of feedback from
such a crazy crcuit.

14 Spirited device for meas-
uring output (5.5).

16 Planked out fo deter in-
truders (7,2).

19 Not a general member of

the animal kingdom),
20 She doesn’t stop at lay-
ing bare the wire!

24 Elemental fin.

25 A final layer of material
was added.

21 House covering.

29 The medical section of a
document.
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Electronics.
Make a job of it....

Enrol in'the BNR & E Schaol and vou'll have an entertaining
-and facinating habby. Stick with itand the cpportunities
and the big money await yvou, it gualified, in every field of
Electronics today. We aifer the finest home study training
for al| subjects in radio, television, etc., especially for the
CITY AND GUILDS EXAMS (Technicians’ Certificates); the
Grad. Brit. |.E.R. Exam; the RADIO AMATEUR'S LICENCE;

P.M.G. Certificates; the R.T.E.B. Servicing Certificates; eic. Become a

Alsc courses in Television; Transistors; Radar; Computers; ®

Serve-mechanisms; Mathe matics and Practical Transistor R d A t

Radio course with eguipment. We have OVER 20 YEARS' a lo ma eur.

experience in teaching radio subjects and an unbroken

record of exam successes. We are the only privately run Learn how to become a radio-amateur in
2ritish home study College specialising in electronics i ; i
subiects anly. Fullest details will be gladly sent without Co_ntaCt with Th? whole world. We QJVE
any obligation. skilled preparation for the G.P.O. licence.

Brochure without obligation to:

British National Radio & Electronic School !

.0, Box 1586, Jersey, Channe! Islands.

NAME I
ADDRESS EEL/79

Block caps please
e T R AR A i By T hw D e e i) =EE T e =

Get kitted out for winter.

Heathkit eieﬂu’omcs kifs are perfect for the
winter evenings. There are hundreds of things you
can make yourself, with easy-to-follow instructions

to guide you.
There are kits for the home or car,and there's
awhole range of computersand
peripherals too.
And for a thorough and
practical understanding

oftheprinciples ofelectronics,
there’s a complete
range of educational
courses and experi-
menter-frainers.
Full detailsare inthe
Heathkit cafalogues. [

Sendthecowponmow. - — — — — — — — — '
To-Heath u’“—l@ 1eester) I..u Dept.EE1/79, Bristal Ht}:lc Gloucesier 8.2 G1E.

rick the literairs Jou wank and melude the ANProprisie amountin
1age stamps. [ Hearhikit Casalogue only (enclose 20p). O16page

at
po8L
Computer Broehure anly (enclose 20p). [ e |

Schipmberger I

Holdering iron worth £4.50. Full I
detalic when Yoo sand thi coupon. z\ga:rli L —_—

| Address S

i s~ oS L
'}' lReg stered o Englind, number GUBLTT. E_J

pl Boad, Glotoe
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A LTHOUGH stereo hifiheadphones

offer a very high level of per-
formance at relatively low cest,
they have a minor drawback in
“that they do nof provide a proper
stereo effect from ordinary stereo
pregramme SOurces.

The basic technigue used when
making a stereo recerding or trans-
mission is to have a microphone
each side of the sound stage, and
one in the middle. The right hand
microphone feeds the righi hand
stereo channel, the left hand one
feeds the left hand stereo chan-
niel, and the signal from the centre
microphone is mixed egually into
hoth channels. This is something of
an over simplification of course,
but it illusirates the general prin-
ciple employed.

)

i
el

5
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"By R. A. Penfold

On playback through suitably
placed loudspeakers the original
sound stage will be simulated by an
andio delusion; and will siretch
from one speaker to the other.

When such a signal is played
through headphones, the sound
stage will still extend from one
transducer to the other, giving a
sound stage from one ear to the
other.

This results in some sounds
seeming to emanate from actually
inside the listeners head, which
can be distracting and even un-
pleasant.

BINAURAL RECORDING

This phenomena can be over-
come by the use of the binaural
recording technigue where two
microphones are used and they are
fitted into the ears of a dummy
head. The dummy head is placed
in the middle of the audience (or
where the audience would normally
be) so that the microphones pick
up the sounds that would be heard
by someone sitting at that position
in the audience. Anyone listening
to this signal through headphones

will hear these sounds and will
gain z very realistic impression of
being actually in the audience at
the performance, from a purely
audio stand peint anyway.

The effect is more like a guad-
raphonic one than an ordinary
stereo one and can be exiremely
realistic indeed. Unfortunately
though, very little programme
material is currently in binaural
sound as most people prefer to use
loudspeakers, and binaural record-
ings do not produce a good con-
ventional stereo effect when played
through loudspeakers.

This has resulted in many at-
tempis to produce signal proces-
sors for giving a less localised
stereo image when using head-
phones to listen to a conventional
stereo signal. Most simple devices
of this type use some form of
blend circuit where the two chan-
nels are mixed together in some
way, but a number of experiments
along these lines carried out by
the author did not prove very suc-
cessful. In fact they tended to give
a more localised signal. '

HAFLER CIRCUIT

Sometimes when listening to a
conventional stereo signal through
headphones a spacious effect is
produced, but this is more by
accident than design.

Fig. 1. Four speaker Hafler arrangement.

This widening and general
extending of the sound stage away
from the listeners head is due to
ambience signals. These are pro-
duced by sounds which are
reflected off the walls, fioor, and
ceiling before being picked up by a
microphone. It is these ambience
signals that are used in most guasi-
guadraphonic systems to give a
spacious surround sound effect, and
a similar technique can be used fo
give increased ambience and thus
a less localised stereo image when
listening to an ordinary siereo
signal through headphones.
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This is achieved by using a form
of circuit which has become known

‘as the “Hafler arrangement”’, after

its originator. The four speaker

Hafler arrangement is illustrated
in the circuit of Fig. 1.

The front speakers are wired up
in the same way as the speakers in
a conventional two channel system,
and the rear speakers are almost
connected in the same manner, but
the common connection of the rear
speakers is not connected to the
negative amplifier output.

REAR LOUDSPEAKERS

The rear speakers therefore
respond to the difference in the
output amplitudes of the two
channels. Signals at the centre of
the sound stage will not be repro-
duced by the rear speakers, since
they will be comprised of identical
signals in each channel. Thus, as
the voltage at the left hand positive
output rises and falls, the voltage
at the right hand positive output
will vary in precisely the same way.
No voliage will be developed
across the rear speakers and they
will produce no output.

Signals slightly either side of
centre will be reproduced at
reduced level, begause although
both outputs will rise and fall in
amplitude simultaneously, one out-
put will be at a greater amplitude
than the other, and a small differ-
ence signal will be developed
across the rear speakers.

Signals forming the left and
right limits of the sound stage will
only appear at one or other of the
outputs, and no cancelling of these
will occur. They are therefore
reproduced at normal volume.

AMBIENCE

Any ambience signals will be
randomly phased, and may well be
cancelled out in precisely the same
way as the cenire of sound stage
signals were. However, by chance
it is likely that some ambience
signals will be out of phase. Tn
other words, some of these signals
will be positive in polarity at the
right hand output when they are
negative at the left hand output,
and vice versa.

would be reproduced twice as
loudly from the rear speakers as

from the front ones.

In this way the Hafler circuit
gives an output from the rear
speakers which has boosted
ambience and an atienuated main
signal. From suitable programme
material this produces an
extremely effective quadraphonic
type effect.

HEADPHONE APPLICATION

This same basic technique can
be applied to a headphone enhancer
unit using the extremely simple
circuit shown in Fig. 2. Here the
common connection of the head-
pheones is connected to the common
cutput of the amplifier via a 5
kilohm log. potentiometer, rather
than directly as would normally be
the case.

Fig. 2. The circuit of the Headphone
Enhancer.

With VRI1 adjusted to insert
minimum resistance inte circuit
the headphones will obviously be
fed with an ordinary stereo signal
and the unit will have no effect.
With VR1 adjusted for maximum
resistance the headphones are
connected in what is virtually the
rear speaker Hafler arrangement.

Because VRI will still provide a
signal path, albeit a rather poor
one, the erdinary left and right
signals will still be reproduced, but
at -a low level which will be
insignificant in comparison to the
Hafler difference signal.

In practice VR1 is adjusted for
a compromise between these two

exiremes. This gives a signal
having the centre of the sound
stage somewhat attenuated and
the amount of ambience increased.
One effect this has is to polarise
most signals to one side or other
of the sound stage, thus helping
to eliminate the stereo image from
appearing actually inside the
listeners head.

The absoluie cenire of the
sound stage will still be present,
but the reduced signal level and
increased ambience give the signal
a rather distant sound, again help-
ing to remove the sound stage
from actually within the listeners
head.

This does not give the same effect
as listening to the signal using
loudspeakers, neither does it give
a true binaural effect, but does give
a more realistic effect than a
straightforward stereo signal, and
most people seem to find the effect
more pleasant than that produced
bv an ardinary stereo 51gnal

The unit can be housed in any
small case with VR1 and a stereo
jack output socket mounted on the
front panel An entrance hole for
the input cable is made in the rear
of the case. This lead can consist of
about 2 fo 3 metres of thin 3-core
mains cable terminated in a stereo
jack plug (which plugs into the
headphone socket of the amplifier).
The common input lead connects to
the left hand terminal of VRIL
(when viewed from the rear) and
the cemtre tag of VR1 is con-
nected to the common tag of the
output socket. It is then only neces-
sary to connect the two remaining
input leads, one each to the so far
not connected tags of the ouiput
socket, and the unit is complete.

COMPONENTS

VRi 5k log. poten- See
tiometer

SK1 stereo jack socket

PLt siereo jack plug

Plastic case; screensd
stereg'cable.

Such a signal might produce an

. output potential of (say) +1 volt
| at one output, and —1 volt at the
! other outpui. This would give a
. poteniial of Z velis across the rear
speakers, and so such a signal

alﬂ

page 34
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VRI

SETTING UP

With the eguipment set up for
use and VR1 adjusted fully ant-
clockwise, ordinary operation
should be obtained. Adjusting VR1
in a clockwise direction should pro-
duce progressively enhanced re-
sults until a point is reached where
the stereg effect begins to die away
and virtually @ mono signal (the
Hafler signal) is obtained.

Resualts will probably be at
optimum with VBRI just slightly
backed off from this point.

How effective the unit is depends
to a large extent on the amount of
ambience present on the signal. but
it should previde improved resulis
with any stereo signal. The effect
of the unit is most apparent on a
programme source having pleaty of
ambience and a soloist at the
centre of the sound stage. =

like 1o thﬂk ot you curled up in
4 the armchair in front of the fire on
Christmas afternoon, comfortably full
of turkey and Christmas pudding, and
occaslenally nodding off. In one hand

you have your copy of Evesvbay

EiecTronics and in an effort to keep
awake you starl 1o read “Counter
Intelligence”. This has the effect of
sending you to sleep until teatime.

Under the circumstances on this
occasion | do not feel called upon
io be ioo serious and the Editor
always allows me to reminis a. littis.
It must have been an Irishman who
said that “Nostalgia ain't what it
used to be” but ever so it is great
fun especially becayse we tend to
remember the good times and the
funny things rather than the bad
times and the fragedy.

Brief Encounter

| suppose but for an odd chance
meeting, | should have finished up
during the War as a wircless operator
or in radar. {t happened this way.
was walking one day past the Dom-
inion €inema, Tottenham Court Road,
when s‘gandmg outside having his

boots polished was an old friend of

mine, Fred Brandi. We were both
Service Engineers at Radio Rentals
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at one time, but | had lost touch with
him, so naturally | asked him what he
was doing, “l am flying" he replied.
| was guife incredulous (you must
remember in those far off days we
used to look skywards, whenever we
saw an aeropiane, they were so rare).

Before | could recover, he said
“Comsz over to Heston on Sunday
and | will take you for a frip". Fred
was as good as his word and on the
Sunday took my wife and myself
up in a Leopard Moth. After that
| was hooked and within .@ month
| had joined the RAF reserve and the
Tollowing April sfarted my fiving
training.

The chances were, that | might
never have come back inio radio
But for two things. After seven years
of war time flying and surviving one
crash, | was weary of it all, and when
my brother, who was a Captain in
the signals, suggested we start up
our own radio business, | agreed, If
it had not been for those two things
there would have been no Paul
Young.

Quiside, the reader who said “What
a pityl" Starting a business just
after the war had iis problems. The
biggest stumbling block was, that
there were no new sets bsing made
and consequently no stock!

| well remember | had ihe goed
fortune o re-establish contact with
an old iriend of my pre-war days
named Jimmy Reygate. Jimmy used
to buy up old wireless sais and repair
them. He was a butcher by trade and
alihough he had a heart of pure gold
and made marvellous sausages his
radio knowledge was minimal, and if
the set did not go after changing the
valves Tollowsd by & swift kick, he
would call me i,

A Good Time

Jimmy would let me know, if he
heard that anyons was dispesing
of an old set and we would be round
there in a flagh, One of these episodes
comes back vividly fo me. Jimmy had
heard that someorne had 2z large
HMV radicgram 1o sell. & was
rather a nice model with an automatic
record changer and a good guality
output consisting of two PX4's in
push-pull.

Being worried that it we were oo
eager, they would push the price
up too high he suggested we
should pretend we wanied to buy
the pianola instead. So thers was
Jimmy pumping ouf funes on fhe
old piancla while we iried 1o find
out the price of the radiogram without
appearing all thai interested. It took
some doing, but we managed it and
thus acquired one more piece of
stock.

Needless to say there-was not the
slightest difficulty in selling anything
you could obifain. It was an unusual
situation, but you have to remember
that the public had been unable to
buy any consumer goods Tor aver
five years! Fortunately suppliss of
new goods gredually improved so
we had something o sell before we
starved to death.

A Happy Christmas tc you alll
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GREENWELD

443 Miiliorook Road Southampton
SO1 OHX Tel(O703) 772501

All prices guoted inciuda gAAT. Add 25p UK/ BFPO Posizge.

patched on day of

Mosl orders des-
piease. MINIMUM ORDER VALUE

£1. Officizl orders tad from
Wi

charge £5). Export]

(H
quiri: il g Wholc.ﬁ.le I:si now ivu!ahl(vio: bona-fide traders.

THE NEW i978-9

GREENWELD
CATALOGUE

FEATURES INCLUDE:
@ 50p Discount Vouchers
® Quantity prices for bulk buyers
@ Bargzin List Supplement
@ Reply Paid Envelope
@& Priority Order Form
® VAT inclusive prices
PRICE 30p + 15p POST

KITS OF BITS
FOR THIS
MONTH’S EE
PROJECTS

CONTINUITY TESTER
All parts except box £2-40

LIGHTS REMINDER
All parts including box £3:35

I’'M FIRST
All parts excluding containers £ 55

ROULETTE

All parts =2 specified except materizis for
case and bowl for £11:95

I.C. sockets £1 extraif reuired,

E.E. 20+20 TUNER
AMPLIFIER

Wae can supply all paris requirad ME:pl
the:componenis for the RF untt for epprox.
£40. Send SAE for dataiied list.

AIR-FRESHENER KIT

See our haif-page ad. elsewhere in this
issue for details.

NOTE: ‘A more defailed list of paris
supplied in these and other kits Is avalfable
on receipt of a SAE.

Kits oflast month's projects still'availabla.

“DOING IT
DIGITALLY"

This new series which siarted lagst month
is bound o be & big success. We supply 2.
eump.sia =set of parts-{as 'we did for last
yaars' Teach-in series) for just £10-75 +
£1 Dost’ for the Eiscironic Test Bed, and

=75 for additlons! parts reguired for
first & paris.

The GREENWELD

Amplifier Kit

Ideal for'the beginner io maka: this kit iz
complete right down io the fast sere
Easiiy consirucied on the PCE provids
the 4 fransistor :m:uit wilf give 2W outpui
trom = crystal cartridoe, Sattery version
£1-75, of 'with transtarmer for mains
operation £3-95

PC ETCHING KIT MK IlI
Now contains 200 su. ins. copper clad
Doard, 1ib. Femric Chioride, DALD stch-
rasistpen, abfasive cleaper, two miniafure
gﬁllﬂbh:. iching dish and Instructi

BUY A COMPLETE
RANGE OF
GCOMPONENTS
AND THESE
PAGKS WILL HELP
YOU

Y% SAYE ON TIME=No delays in
waiting fer periz to come or
shops to open!

¥ SAVE ON MONEY— Bulk buying
means lowest prices—ijust
compare with others!

% HAVE THE RIGHT PART—No

guesswork or substitution

necessaryl

ALL PACKS CONTAIN FULL SPEC.
ERAND NEW. MARKED DEVICES—
SENT BY RETURN OF POST. VAT
INCLUSIVE PRICES.

Kod1 58V caramic piate capacitors, 5%. 10
of sach value 22pF fo 1006pF. Total 210,

£3:35
Med2 Exienced range. 22pF 1o O-1aF. 330
values £4-90
Koe3 Pu!m.erczpa:ltors. 10 esch of fhese
values: 0-81, 0-013; 0-022, 0033, 0-047,
0-068; 01, 0-15, 022 -3, B-‘?}.IF 119
altogeihef for £4-75

004 Mylar capacitors, min 100V type. 10
each all ‘vaiues from 1000pF to 10,000pF.
Total 130 for £3-75
KB05 Polystyrene capacliors. 10 sach value
from 10pF fo 10 DOODF. E12 series 5%
160V, Total 370 for £12-30
Kopé Tantalum bead capacitors. 10 sach of
the folfowma‘ 0 1, 015, 0-22, 0-33, 0-47,
0:68,1, 2-2, 3-3, G'! 58, aii 35V; 1Df!ﬁ
1516 22/18 33/10 47/6 100/3. Total 170
fants for £14-20
K007 Electrolytic capaciiors 25V working
small physical size, 10 each of these pop-
ular values: 1, 2:2, 4-7, 10, 22, 47, 1002F,
Total 70 for £3-56
Koo8 Extendec range; as above, also
including 220, 470 and 10004F. Total 100 for

£5-80

K21 Miniature carbon film 5% resistors,
CR25 or similar. 10 of each vaiue from 10R
to 1M, E12 serles. Total 610 resistors, £6-00
Mdz2 Extended range, total 850 resistors
from 1R 1o 10M £5-30

K041 Zener diodes, 400mW. 5% BZYSE,
sfc. 10 of sach value from 2 7V to 3BV.
£33 series, Total 280 for £15:30
Klﬂn:lbmbuiiofeach value £5-70

TRANSFORMERS
All mzins pr'-ag'r 12-0-12V SO0mA B5p:
555 100mA

24V SA ET-50; 0-22-34-41V 4A ET SN
20V @ 300mA twice £2-50; 12V = I50mA
twice £2:00

RELAYS

'WE47 Low profile PC mpio 10333 20mm
6V coll, SPCO 3A contacts. #p

W32 Sub. min type, 1019 10mm 12V
coil DPCO 24 contacts £1-15

W01 BV SPCO 1A contacts 20 x 30 25mm

Only Z8p

WET 11 pin pIL_lg in relay, rated 24V ac,

but works well on 6V DC. Contacts 3 pole

<fo rai 0A, 350

Weis 12V 1250R DPCO 1A confacis.

Slze 2922 18mm. min plug-in type 72p

WE39 50V ac {24V DC) cofi. 11 pin plug in

typo. 2 pole cjo 10A contacis. Only BSp
‘Opan consiruction mains relay.

3 sets 10A ¢/o contacts. £1-20

Send SAE for our relay list—84 types listed

and illustrated.

HEAT SINK OFFER
Copper TOS sink 17mm dia = 20mm. 10 for
40p: 100 for £3; 1000 for £25

POLYTHENE SHEET

Size 36 x 187 200g. Hundreds of uses
sround’ {he home. 100 shests for £4-50
Box:.of 1500 for £15
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GHIRIDER'S

With reference to my letter in the August 78
issue concerning heat dissipation in eneapsulated cir-
cuits. T have found that kitchen foil can be used as a
very effeciive heat sink on individual components.
The diagram shows how this is done. The foil is tightly
wrapped rtound the component, and ecarefully
arranged so fhat when the cireuit is encapsulated a
small piece is lying on the outside.

By natural conduction the heat will be dissipated
away from the component to the cool outside.

D. Clarke,
Rugby

COMPONENT

COMPONENT BOARD

PLUG AND SOCKET

A very cheap multiway plug and socket can be
made using standard plastic connecting blocks and
splif pins. The diagram shows how this is done. The
split pins should have a diameter just smaller than
that of the holes in the socket. The split pins should
protrude about 10mm from the edge of the sockef.
I used this method very successfully when building
the Sound to Light unit.

R. Reid,
RS g
INTO BLOCK SERONET

TERMINAL
BLOCK

PLUG
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if you have bought before from Electrovalue, you know just how
unusually large and varied cur stocks are. 1f you have yet to know,
we are sure you will benefit from studying our current series of
monthly ads, to give up-to-date information and prices on the most

important items we carry. These ads. appear in stepped rotation in
five journals—so that the complete series is-2vailable each month.
BY DETACHING AMD SAVING THESE PAGES, ¥OU CAN S T

BUILD UP A VALUABLE AND COMPREHENSIVE MONEY Seaction = é:?}g‘i ']D]s Hio

SAVING REFERENCE CATALOGUE, AND YOU WILL FIND Section s 2} P_'?P ueizydhs

OiUR SERVICE PERSOMAL, EFFICIENT AND DEPENDABLE g:g:g: ;:F':::::s';ss'roﬁie-'- Tﬂmmsmtchzs{,
WHEN YOU BECOME AN ELECTROVALUE CUSTOMER. S

BLIZ208 £3-90] TIF32A 45p

-
BUX28 £4-20 | TIPAIA &0p
r rs/Zeners | i &
BY238 Tp | TIP42A 40p
BYX38-300 &5p | Tipanc =
N4 5p. | 2N4443 AST27 £1-39 BC2I4* BYX38-300R 65p | Tis43 =
9|42 IN4444 -50 | ASY28 -39 | 8ca3z= = Ci06DH 45p | \wion
ENEIT 214906 -0 | ASY29 -39 |BCa3sC * C0326—SCR £4-40M | 7T 107 =
#4007 2N4515 -00 | AUITI -25 | BC239C= i £5-14M | FTyi08n
IN4148 200499 = AUYZI -3] |BCasTA ¢t 17p | Zx106 =
IN5402 2N5062 ¥—SCR AUY22 BCIS78 * 406 90p | —vang
2M5163 * BOI26—SCR 30p | BC258A - < £ 01>
Nilos ASR Baess - ES9A40—T 2G0T
' A S s ; ZTX303 *
¥ = “
INasss » ; — Bt 48| Srga -
2N5459 * : M8 -48| ZTX330 %
6F40 - Midg) - ZTX331
16F40 : : M2955 ZTX500 %
40HF10 4 ; | miE330 ZTX500.%
40HF40 : 3% Tan | ZTX502%
40250 BAI33F &0 | MiE3055 &8p | ZTX503 >
4036/ BAJ38 MKY7C38E ZTX504 *
40362 BAILS : MPFIOZ Z1X530~
40406 s 4 : MPS6531 * 24p | ZTX330"
2N1309 40408 BCY3IA MPS6534 =
%ﬁ}g?‘i——sca L :g;&. 2 i BCY58 Nigéus,s.s__sga
3 g : 5 38 59 MNASOI64W3—Triac
40595 : e NASL4XS 805 | HEAT SINKS
BCYT7 ﬁigtligg\';ss ‘ ;;ipe Drilled
: 001 e
:g;% MAS1004W3 -60| 2y703 1-T03
BDI30 NAS|004X5 . - | < TO86
BDI13I _ -7 —
ggii% = 1 TO5 clip
BDI36= i TO5 <lip
Eg: E 5 2xTO3
BDXISN
BDYI2 2xTO3
BDY20 2 < ADI16I
BF1I5 38p TOI8 clip
BEIGT -02 | 18F2 ;&a 1clip
BFI73 ; clip
LS BFI77 _ 07| 24 B! ciip
BF178 - { DO3 clip
Aot i : BF194 * 8o -F TOI diip
ACYi8 : 1p | BFI195= 70p 2<TOl clip Bp
ACY19 _ BF244B 30p 0p 15703 2ZIp
ACY20 BF254 = TO%2clip  Tp
ACY2! 2% TO92clip 9p
ACY22 =k ; 3%p P TO86 24p
ACY39 . BCi53B * TO3 25p
ACYA40 BCISSB * BDI3] 2ip
ACY4l 1 BCI1&0 TO220 1tp
ADi36 z BCIe7A ¥ - ENIe13 >
ADi4 BC16aA + | P2sos *
AD16l 56> | Beices = _Srlgm 8p | ZEMER DIODES
AD{62 BCI68C = L 0o 55 oomW 2:7-33V 9
AF114 BC1698 = o 13W 3-3-200V 15p
hat 0 [seie T T s WIS e
AFLIT7 » | BC1778 TAG302-600—Triac £1- ;I -5WV are metal cased)
AF124 BCI78A TIESEA 45p | 20w 7-5-75V  £1:15 each

%ﬁ#uas : AFI25 ip | BCIT88 MICRO
NASCOM 1 cSovrure

IN4058 * AF126 .| BCi798
Temorrow's electronicg in your hands today.

2N4055 + 2p | AFI27 BCisaL >
1N406__U'* QF!39 Zp | BCIB2 *
F fi = I
rom stock {net) from £l 97.50 + V.AT.
Quantity discounts. Enquiries invited.

IN4061 * £200U BCIBL *
MOTOROLA MICROPROCESSOR

AF23% BClal =
AF279 BCIg4L =

D.2. Evaluation Kit (for the

M.680 mi:rupruun‘:f}r)(ﬂet) £175.87 - vaT

FEREERRE

-}
&

o8

AFY12 | aciss=
AFY16 -69 | BC202Y.
AFY18D £5.74 | BCIZ2IL =
AFYI8E £6-15 | G212+
AFY42 £3-07 | BC2I3L *
4 x ALIOZ £1+-60 |'BCLI3 *
IN4RID p | AsY28 £1-39 | BCaidL =

@ GOODS SENT POST FREE UK. WITH @ For ACCESS or BARCLAYCARD orders,
C.W.0O. orders over £5 list value: If under, just phone or write your number.

ad:ﬁ'll’p: handling charge: ® No dizcounts ailowzble on prices marked
® ATTRACTIVE DISCOUNTS on CW.CO. RETE o ;
i T i e ® TR 6000 SAE ST 2 IACE AR
i 10% where list valua is over £25 MONTH'S TO ADD TO IT. 28.ST. JUDES ROAD,ENGLEFIELD GREEN.

® TOP QUALITY MERCHANDISE—ALL @ OUR COMPUTER-AIDED SERVICE TAKES :
GUARANTEED. _ GOOD CARE OF YOUR ORDER NO EGHAM, SURREY 1W20 Ot
® VAT _Add 8% to value of order. For MATTER HOW LARGE OR SMALL Telephone Egham 3603 Telex 264475

items marked #.add 12482, @ Comprehensive price list free on request. Northern Branch - 680.BURNAGE LANE,

368 §

2eh g

et

Post Orders and Communications to EI79 please
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AL R o e e M . A

HEN driving during daylight

hours the occasion some-
times arises to use lights, as a
result of sudden rainfall or a tem-
porary darkening of the sky. It is
on these occasions that one is most
prone o leave the car parked with
the lights left on, particularly if
the sky has brightened up agadin.
This simple device provides a two
tone audible warning of this con-
dition. :

_ Tt was decided to have the warn-
ing activated when all of the fol-
loewing conditions arise:

1. Car lights on.

2. Ignition switched off.

3. Car driver’'s door open.

Thus, the warning sounds as

the car door is opened, if the lights
are switched on. When the door is
closed the alarm stops, a useful
feature if one wishes to leave
one’

48

the alarm is inhibited if the igni-
tion is switched on. Again useful
for dropping off passengers with-
out friggering the deyice.

CIRCUIT DESCRIPTION

The circuit for the Lighis Re-
minder is shown in Fig. 1 and con-
sists basically of two oscillators.
One oscillator operates at an
audible frequency, whilst the other

operates at a much lower fre-

quency. The output from the low

Fig. 1. Circuit diagram of the Lights Reminder (negative earth).

oscillator is: used to “shift” the
frequency of the higher which
thus produces the iwo-tone sound.

The high frequency oscillator
comprises one half of a dual timer
i.c.; an NESS6, and timing com-
ponents R8, RY and C3. In this
citcuit the freguency is about
T00Hz. The low freguency oscilla-
tor uses the remaining half of ICI,
and the timing components RS, R6
and Cl to produce a freguency of
about 4Hz. The two oscillators are
directly coupled via R7.

e G
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The waveforms of Fig. 2 show
‘how, when the low frequency oscil-
lator swiiches on and off, the
frequency of the second oscillator
is ‘“shifted” up and down in
freguency. The resultant two-tone
composite output is taken from
pin 5 of ICl, via RI0 and C4 to
the londspeaker,

LOW FREQUENCY
12y _ WAVEFORM

| | [ ATPING
oV — Y CFIC)

'
1

HIGH FREQUENCY
: : 7 WAYEFORM

i1 - OF IC1
| _LOWER | HIGHER |
i FREQUENCY , EREQUENCY 1
i BURST " BURST |

Fig. 2. Typical waveforms appearing at
the outputs of the two oscillators.

OPERATION

For the circuit to operate, 12
volts must be applied. This is
obiained as follows: when the
Lights are switched on, 12V from
the light switch appears at the
LIGHTS input. In this state the cir-
cuit dees not operate since there
is no OV conneciion. Now when
the car door is opened, COURTESY
swiTcH closed, the OV or ground
condition required now appears at
the courTESY swiTcH input. The
anit thus operates and sounds a
warning.

The above is only true if the
ignition is switched off. This con-
stitutes the main fanction of the
device which is to alert the driver
when the car is parked, that the
lights are still on.

A useful feature is provided in
the unit whereby if the ignition is
left switched on, and the door is
opened the alarm will not sound.
This is useful if it is reguired io
drop off passengers without the
annoyance of the alarm.

This part of the circuit is TRI,
and operates as foilows. With the
ignition switched on, +12V
appears at the IGNITION input. The
transistor is thus turned hard on,
its collector potential falls to
almost zerc. In this condition a
“low’” potential is presented at
pins 4 and 10 of ICL. These pins
are in fact the reset terminals of
the i.c. and when taken low inhibit
the timers from operating,

Zener diode, D2 and RB1 stabi-
lises the supply veltage at 15 volis,
which is the maximum the ic can
take without being destroyed.
Digde D1 prevents reverse current
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Fig. 3. The original circuitis modified slightly to enable'it to operate
on positive earth car systems.

flowing through the circuif, as
would otherwise happen when the
Lights are off and the courtesy
switch open.

and —12 volis as the supply. If
this- is remembered then the cir-
cuit description will be easier to
understand.

When the ignition switch is in
the off position, the potential at
the IGNITION input is +12 volts,
transistor TR2 is therefore turned
on and the collector becomes 0
volts. This causes TR1 to turn off,
its collector potential being at
+12 volts. The two oscillators are
thus free to operate.

Now when the ignition is turned
on, a potential of effectively zero
volts is applied to the input of
TR2, this transistor is thus biased
off. Its collector voltage will now
assume a potential eguivalent to

POSITIVE EARTH

To enable the circuit to operate
with positive earth cars, a modifi-
cation is included to cater for the
reverse in supply polarity. This is
shown in Fig. 3 and consist of just
one exira transistor, TRZ, and a
resistor, R11.

We can think of a positive earth
car as having +12 vyolis coun-
nected to earth, and 0 volts as the
supply. rather than the more
obvious 0 volts connected to earth

. [LieEs

j i | [TENIoN
L e
I
1
e |11 oSS .l_'
COURTESY
SWITCH TE
ELECTRONIC
SWITCH

l LOW | HIGH
osciiiator! [osciLLatoR

oV

The unit consisis of two oscillators, one operating at a very low frequency,
the other at a much higher audible frequency. The low frequeneyoscillator
is used to vary the output of the high frequency oscillator thus shifting the
frequency up and down producing a two-tone alarm. An electronic switch
controlled effectively by three different inputs is used to operate the alarm
as required. y

If the car lights are swiiched on and the car door is opened the alarm =
will sound, thus informing the driver that the lights are switched on when
for instance the car is parked for the night. .

A facility is incorporated whereby if the ignition is on, and the lightsare
on the alarm will not sound, useful when actually driving! This facility is
also used when the car door is opened to let passengers ouf, the alarm
not seunding in this condition.
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CAR BATTERY SHiie

EXISTING
CAR WIRING
NEGATIVE
EARTH
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Fig. 6. Simplified wiring diagram
T0 showing how to connect the unit
COURTESY IO into the car electrical system.
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Fig. 4, (Left). Stripboard layout
showing the breaks to be made
on the underside and the topside
wiring.
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Fig. 5. (Right). Stripboard layout
(part) required for the positive earth
version.
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The latest kit
innovation!

from TR

This novel kit contains
everything you need to make |
one of the most advanced
air fresheners of its kind.
Styled to take its place in
any room in your home and
do its job guietly and un-
obirusively.

ONLY £7.95

+ 55p P &P.

The automatic timing circuit switches on 2 fan for a few seconds at regulzr
intervals to send an edour neutrafising fragrance into every corner of your
room.

The kit includes compenents for EITHER 2 4 or |5 minute timing circoit,
miniature D.C. motor and moulded parts in high impact styrene to provids
-an easily maintained, elegant appearance.

As featured i
GREENWELD

aa3 Milbrock Foad Southempton S0 OHX

the quickest fitting

CLIPON -—
capacitive discharge
electronic ignition

in KIT FORM =

@ Smoother running / /
@ Instant all-weather starting

SINCLAIR PRODUCTS microvision
++ £50, PDM35 £27-25, Mains sdaptor
£3-2§, Case £3-25. DM235 £48:30. Re-
chargeable battery units €8 Adaptorf
charaer £3-10. Case £3°50. Cambridge
prog_calculator  £13:15, Prog  library
£3-45. Malna adapfor £3-20. Enterprise
prog. calculator sccessories £21-95.

COMPONENTS send sze for fuil list.
4 [h FeCl £1:05. Dalo pen 73p. &0 54 ins
pch 55p. Laminata cutfer 75p. Small
drill 20p. Znd1d £1:05, Heb and extra parts
for radio £3°85. Case £1. 1N#148 T-dp.
TN4002 Z:9p. 741 15p. NESS5 2Ip. bolaZh,
beizab, beilsh, be21Zb, boPidh, be2idc
4-5p. Plastic  équivs. bell7, bcids,
4-8o. W 5% E12 resistois  T0R
4o 10M 1p, §:8p for 50+ of one value.
i6v. electrolyfics.  B/1/2/510/22mi  5p,
Joemi - 6p, - 1000mi  Y0p- Polyesters
950y -015, -068, -1mi 1ip. Ceramics 50v
£5.22pi to 470 2p. Polystyrenas 63w E12.10
g{ to 100 3p, Zeners 400mVV E24 2vT o 33¢

P

TV GAMES send sa= for data. AY-3-8500
= kit £8-85. AY-3-8600 + kit £12-50. Tank
battles chip £6-80, kit £7-05. Swnt cycle
chip £6-86, kit £5-80. Rifle- kit £4-85.
I£ AUDIO AMPS with pch JCi2 8W
£5-60. JC20 10W £2-35, JC40 20W £3-85.

TRANSEORMERS &0-6v 100ma 74p,
11z £2-35. 63y iia £1-39. 9-0-0v T5ma
1dp, 1a £2, 2a £2-80. 12-0-12v 100ma 80p,
a

1a £2-49.

BATTERY ELIMINATORS 3-way type
§{T4j0v 300 ma £2-85. 100ma radio iype
with press-studs 8y £3-35, 040y £4°50.
Stabilized type 3/6{7i9v 400ma £5-40.
19y car convertors 3/43/8/73(9v  BOOma

£2-50.

BATTERY ELIMINATOR KITS send
sae for dats. 100ma radio types with pres
sfuds 43w £1-80, By £1-80, v £1-80,
2Lr4ly £2-50, 6By £2-58, 840v £2-50.
Stabilized 8-way tjpesﬁ{ﬁfﬁﬂ%w‘{ﬂﬂ_sﬁﬁv
100ma £3-20, 1 Amp £6-40. Stabilized
nower kits 2-18v 100ma £3-60, -
£6-95. 2-30v 22 £10-25, 12y car converior
GiT3/av ta £1-

25,

T-DEC AND CSC EREADBOARDS
s-dec £3-17, f-dec £4-02, o-deca £4-44,
u-dech £7-05. 16 dil sdaplor £2-14. exp300
ﬁ-ﬂ. expd50 £3-40, axp 650 £3-88, sxpib

£2-8. :

Bi-PAK AUDIO MODULES =450 £23-51.
AL60 £4-36, p=i00 £16-71, spmad E4-47,
hmiag £5-85, Stereo 39 £20-12.

SWANLEY ELECTRONICS (Dept EE),
32 Goldsel Rd., Swanley, Hent.
Post 30p extra. Prices include VAT

PRECISION HAND TOOLS

PLIERS

e S 4_ inch
British-made precision box-jointed hand tools with insulated
handles, each tool packed in an atfractive pvc wallet.

Only £2-85 each OR any 3 toois FOR ONLY £10-80 inc P&P

C.W.0. io QUINTON TOOL SUPPLIES, Dept. EE.,
52 Grayswood Park Road, Birmingham B32 1HE
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@ Continual peak performance

@ Longer coil/battery/plug life

@ Improved acceleration/top speeds
@ Optimum fuel consumption

Sparktite %4 is = high performance, high qiality oapscitive discharge, =lecironic
ignition system in kit form. Tried, tested, proven, refiable and compieta. [tcanbe
assembled in two.or threg hours and fitted in - 1/8 mins.

Because of the supert desian of the Sparkrita circun it completely aliminates
problems of the contact breaker. There is no sk dus 1o comtact breaker
bounce which is sliminated electronically by 2 pulse suppression circuit which
Grevents the unit firing if the points bounce open at nigh A.P.M. Contact breakar
burnis alimimated by feducing the current to sboat1/50th of the norm Ttwill
perfonm agually well with niew, old, or sven badly pitted points and is not
dapendent upon the dwail time of the contsct breakers for racharging the systam.
Sperkrita incarporatas a shord carcuit pratected inverter which aliminates the 2
probiems of SCH lock on and, thersfore, efiminates the possibility of blowing the
trarsmiors of the SCR. IMost capacitive discharge ignitions are not completaly
focioeool in ihis tespect). 1 he cifcuit incorporates a voltage regulated output for
greatly improved cold starting. The gitcuit includes built in'static timing light,
Systems function light, ng security changeover switch. All kits fit vebiclas with
coil/ distributor ignition up to S cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Die pressed epaxy coated case. Ready drilled, alurminium extruded base and heat
sink, cofl meunting clips, and accessories. Top quality 5 year guaranteed
transformer and ponents, cables, connectors, P.C.B., nuts, bolisand silicon
grease. Full instructions 10-sssembie kit neg. or pos: earth and fully Hlustrated
‘instaliation instructions.

NOTE — Vehicles with curren impulse tachiometers (Smiths code on dial BV

will reguire = tachometer pulss slave unit. Price £1.85 inc. VAT. post & packing,
£l ics Design A iates, Dept.EE 1 (UK. oniv).
82 Bath Street, Walsall, WS1 3DE. Phone: (3) 614791

Electronics Design Associates, Depl. EE |
82 Bath Street, Walsall, WS13DE. Phone: (9) 614791

Name
Address

Phane yi:;i.qr arder with ficcess or B-si;{:-ié';rﬁérﬁ JEs K -_
o VAT ad B LUK, ity QUANTITY EGT Send SAF if brochure ony Tequired.
x4 w7 £16.65

TACHO PULSE £
sSLAavVE DNt £3.85 Cheqie No.

PLEASE STATE POLARITY POS OR NEG EARTH.
Access or Barglaycard No,

| encloge chaguelPd's for
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a “high" condition. This turns TR1
on, vesulting in the cellecior

voltage going low,_ thus inhibiting
‘the oscillators thereby preventing
ihe alarm from sounding.

The proiotype wunit was con-
structed in a small plastic case
70 x 50 x 20mm. The size is deter-
mined entirely by the loudspeaker
used, and if the one specified can-
not be obtaimed then a different
case must be used.

All componenis are mounted on
a piece of 0-1 inch stripboard
having 26 strips by 14 holes, the
wiring of which is shown in Fig. 4.

Begin by cutting a hole for the
speaker, this needs to be 20mm in
diameter and can be cuf using

either a tank cutter. or by drilling

a series of small pilot holes and
filing the hole round. At this stage
the breaks in the copper strips can
also be made. Next the wires links.
and the 1.c. socket can be soldered
in position. The remaining com-
ponents can then be soldered in
place, taking note of the transistor
leadouts.

To ease construction, Veropins
are used io connect the fiying leads
to the board.

The completed circuit board for the Lights Reminder mounted in a suitable case.

The stripboard can be fixed to
the speaker using either glue or
double sided sticky tape. If the
components are similar in size to
those used in the proiotype then
the siripboard and speaker mneed

no additional fixings, being held in
place by the lid of the box.

POSITIVE EARTH

The diagram in Fig. 5 shows the
modified layout which is to be used
when
earth version. Note there is one
extra break to be made. The base
lead of TR2 should be extended
as required. Resistor R11 is a ver-
tically mounted component, and
needs to be of small size otherwise
the lid will not be a flush fit when
finally screwed down.

constructing the positive

COMPONENTS S22

Bemember to complete all the
other wiring as shown in Fig. 4
as well as the modification. The
unit will niet function on the modi-
fication alone!

Finally the extermal wires
should be labelled as appropriate
for whatever polarity you are
using,

IN USE

Once construction is finished
the unit can be tested. Insert the
i.c. into the circuit, observing the
correct polarity, and connect the
circuit to, say, a car battery. The
circuit should now be heard to
oscillate, connecting the IGNITION
input to +12 volts should stop the
oscillation. If all performs well the
unit can be mounted in any con-
venient position in the car.

The diggram of Fig. 6 shows
very simply how the unit is wired
into the car’s electrical sysiem.
Befer to your workshop manual. If

Resistors »
R1 3080 R Tk R9. 47k : .
RO 10kQ RE  18KQ R10 560 Crossword No. | I-Solution
R3  2-2k0 R7T 10k R11  10kQ (see text)
R4 2.2k F8 1kE2
All 2W carbon == 5% See
Capacitors
£1 10puF 25V elect. €3  22nF polyester ho
C2  29nF polyester C4  10uF 26V slech al
Semiconductors _ : page 34
IC1  NE558V dual timer i.c, D1 IN400T rectifier
TR1 BCI84 silicon npn D2 BZXBIC 15V 1-3W Zener
TR2 BC1#4 silicon npn (see text) D3 INg14 silicon diode

Miscellaneous
LS1 & ohm 38mm diameier speaker
Stripboard 0-1 inch matri, 26 strips x 14 holes; small plastic box,
70 > 50 x 25mm; socket to suit |C1; heavy gauge eonnecting wire;
Veropins as reguired.
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RADIO WORLD

Older by the year

It is said that when one of the first
Hrunk telephone circuits was set up
in the United States, somebody said
to Emerson: “lsn't it wonderful that
Maine can now speak to Florida?™.
YS! came the reply “but has Maine
anything to say to Florida?".

The guestion of what as well as
how to communicate has always
been in the forefront of the guestions
that radio ‘amateurs are asked by
those observing the hobby from the
outside. It is not, howsever, a guestion
that is often asked by amaieurs
themselves: they -remain more in-
ferested in. the means than the
messages, as brought out in the
famous skit by the late Tony Hancock.

Many amateur “contacis" Tfollow
Tairly stereotype, rubber-starmnp form:
ioeation, signal report, name, equip-
ment, weather etc are duly exchanged
whatever the modes of operation.
Recently, however, | seem to detect
a growing tendency of American
amateurs to exchange “ags’, While
fhis statistic undoubtedly adds an
interesting personal glimpse of the
distant amateur behind the micro-
phone or morse key, | wonder if |
alone have hesitations in replying
in kind to young Americans who
insist an telling me that they are
15 or 16 years old, and often, if older,
their occupation.

| feel sometimes like replying “Yes
I had a licence at that age but it was
more yearsagothan | care tocommitto
the air-waves”. Yet one international
amatelir contast attracis support des-
oite the "serial number” being made
up of the age of the parlicipants.
At lgast "young lady" operators are
permitted fo send 0" Perhaps all
males over 18.and under 70 should be
allowed to use 00",

No waves in ESP?

As someone with a sceptical attitude

iowards some, but by no means
ali forms of exira-sensory perception,
| have often wondered whether any

form of electromagnetic radiation is.

involved in such phenomena as
dowsing and telepathy, as well as
in such matters as direct deteciion
of radio signals in the brain or those
curious long-delayed radio echoes
wiiich | am convinced have occurred,
| strongly doubt whether, as some-
iimes suggested, they have any con-
nection  Wwith  unidentified Tlying
objsgis.
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“on the patient”.

By Pat Hawker, cava

However a long, detailed letter in
“Nature"” from Professor John Taylor
and E. Balonovski of King's College,
London seems calculated to send
us all back to the drawing board.
Professor Taylor, who at one time
was a strong advocate of scientific
investigation of metal bending as
practised by Uri Geller and others,
has apparently now lost all belief
that such phenomena might be ex-
plained by forms of radio signals.

A very detailed investigation using
a series of sensors capable of detec-
ting signals from d.c, to infra-red and
so including the entire radio spectrum
has failed to come up with any signs
of natural radiation from the par-
ficipants. Indeed, ihe experiments
has also feiled to find any convineing
examples of E.S,P. (an ability to make
floating needles swing was found
to have been due to static electricity
caused by rubbing the surrounding
Perspex cylinders).

Even dowsing, which it is accepted
happens, is dismissed as due to
“muscular twitches hrought abeout
by subconscious mental activity”
which rather begs the whole guestion;
faith healing he now ascribes fo
‘‘nsychological effects of the healer
Yet a year or two
ago the professor was among the
strongest supporters of the metal
benders.

Personally, in these days of anti-
matier, | wonder whether the rf.
sensors were capable of deteciing
signals at negative frequencies? There
is a hypothesis that a whole unused
radio spectrum exists on the other
side of OHz, just as every electrical
engineer uses the square root of
minusone!

Paying for TV

The problem of financing ever more
radio. and television Dbroadecasting
has long occupied many minds:
advertising, licence fees, pay-TV,
Government grant-in-aids, public vol-
untary contributions, all are in use.
The United States has successfully
added a Public Broadcasting Service
to its fantastically large advertising-
financed output still without intre-
ducing licence fees.

Less well-known is that four Euro-
pean countries have nolicence system:
Spain; Luxembourg, Monaco and
Vatican -City; Portugal has a TV
licence costing only about £5; in
Austria it works out at about £1 per

week, |n Greecs, payment is made in
ihe form of a surcharge on the dom-
estic electricity bill so that the more
slectricity you use for any' purpose;
the more you contribuie towards the
cost of broadcasting.

In Yugosiavia you have to pay
a radio licence, but not if you use a
crystal set; in Holland you pay more
for a TV set ona wired system. The
search for the ideal system continues.

Next steps? _

in his presidential address to ihe
Institution of Eleclrical Engineers,
James Redmond, shorily before his
retirement from the post of BBC
Director of Engineering, listed six
possibilities for new radio services
and seven for television. For radio,
these comprised: quadraphonic (sur-
round) sound on w.h.f.; siereo on
f.m.; new modulafion systems such
as multiplexed p.c.m or wideband
f.m. for economic interference-free
coverage; a dedicaied motoring in-
formation service; data transmissions;
and channel identification.

The seven possibilities to liven up
the TV scene that he put forward were;
programmed transmissions for dom-
estic recorders: additional sound
channels including sterec; optional
subtitling for the hearing impaired;
multiple still-picture and sound ser-
vices: remote writing for teaching
programmes; data and software ser-
vices; and the use of the homes TV
receiver 43 a domestic data terminal.

As he poinied ouf, these are all
innovations that would be technically
feasible today with current technology
{indeed they have all been demon-
strated in various parts of the world)
although some would require signifi-
cant investment of risk capiial by the
set makers. For the industry, of course,
the critical guestien is not whethep
such sysiems would work, but whether
ihe public: would want them suffic-
iently to pay the exira costs, in econ-
omic numbers.

The relatively slow build up of
Teietext uUsers during the past four
years has not encouraged the indusiry
to bank on & ready public response
to all innovaiions.

Australian novices

My recent remarks on the desira-
bility of introducing a new form of
“novice'! amateur licence in the UK.
are supported by reports from Aus-
tralia where the 1000-plus novice
licences are proving a popular and
useful introduction to the hiobby, with
none ©if ihe: problems that have
marked the new Cifizen's Band facili-
ties in that country.




by Anthony John Basselt

o and the Prof. have discussed
B various likely causes of break-
down of the ouipuf iransformer
m a valve audio amplifier, and
seme remedies and preventive
measures, Here they continue with
two methods of protecting against
breakdown caused by “high voltage

spikes” which may occur for
reasons discussed earlier.
SPARK GAPS

“One very simple method of pro-
tecting against high voliage spikes
is by the use of spark gaps, Bob.”
The Prof. drew a sketch, Fig. 1.

“Here is a diagram of how this
would work with a class A, one-
valve output stage. Tf high voltage
spikes were induced across the
primary of the ontput transformer,
they should dissipate by causing
electrical breakthrough of the air
insulation between the metal con-

HT 4¥a

SPARK

GAF = LOUDSPEAKER

QUTPLIT

BUTPUT TRANSFORMER

VALVE
ANOBE

Fig. 1. Using spark gap protection on a
simple puiput stage,

ductors of the spark gap. Sparks
would then be seen, and as long as
the breakdown voltage of the
spark gap is lower than the break-
down of the insulation of the out-
put iransformer, the transformer
will be protected.

“By adjusting the distance be-
iween the metal conductors of the
spark gap the breakdown voltage
may be raised and lowered, and for
most amplifiers a distance of about
one or two millimetres is usually
appropriate.

“Prof. I've not come across this
method of proteciing the ouiput
transformer using a spark gap. It
seems so simple and inexpensive,
why isn’t it used more widely?”

“Several reasons Bob, mainly io
do with variation of the breakdown
voltage of a spark gap. The break-
down voltage is affected by a large
number of factors all of which can
change the effectiveness of the
protection given by a spark gap.

“Another problem is that when-
ever sparking oceurs, g harsh
crackling sound may be heard
from the loudspeaker.

“In spite of these problems,
spark gap protection is used on
a small number of amplifiers with
considerable success, in some, an
open air spark gap used, whilst in
others a sealed gap may be used,
with an inert gas instead of air.

“The gas may be used to a pres-
sure greater or less than abmos-
pheric according to application. A
spark gap using a gas under high
pressure will have a high break-
down voltage, whilst a gas such as
neon under low pressure may have
a breakdown voltage so low that
neon bulbs may even be used for

the protection of transisiors
against voltage spikes.”
“That's interesting, Prof! It

seems there are guite a lot of
things to be learned aboui spark
gaps, and many experiments which
could be done with them. But you
have yet another circuit for pro-
tection of an output iransformer
from voltage spikes: Does this
overcome the snags which may be
experienced with spark-gap pro-
tection?”

RE-ROUTING DIODES

“Yes Bob, it does, but at greater
expense. However, this exira
expense can easily be justified
where reliability is important to
the individual user. Basically it is
a circuit for protection by using
diodes to re-route the inductive
surge in such a way that no harm
is done. Here is how this would
work with a simple class A, single
valve circait.,”

The Prof.
sketch, Fig. 2.

produced another
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Come and get"a greal deal

Callinand see us §-5.30 Mon-Fri 9-500 Sat
Tel orders on credit cards £10 min.

/Varshall
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‘rade and export enquiries welcome
A. Masrshall {(London) Lid. Dept. EE Head Office mail order: Kingsgate House, Kingsgate Place, NW6 4TA. Tel: 01-624 0805,
Retail Sales London: 40-42 Cricklewood Bdwy, NW2 3ET. Tel: 01-452 0161/2. Telex:21492. London : 395 Edgware Rd., W2, Tel: 01-723
4242, Glasgow : 85 West Regent St., G2 2QD. Tel: 041-332 4133. Bristo!: 1 Straits Pde., Fishponds Rd., BS16 2LX. Tel: 0272 654201,
TRANSISTORS 93300 050 | 2N320S  0-48 |oNSDAE  0-30| 2Mes07 0-45) AD15!  1-00| BCISBB. 0-13| BCISALC 0-f5 | BC303.  0-5¢ | BOi3e  0-43 | BD53D 055
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2N 0:95 | oNoogsA §-31 | ON3T0E 012 | 2N4RE7 022 | BNGiS?  9-38 048 | BCT42  0-15 | BC183A 0-12|5C237B 0-15 | BC558  0-13 | BD2s4C 0-87 | BEIT 037
2Ni7i1  0-30 | IN2B0S  ©§:25 | BN3T08 0-12 | 2N4%BE  0-22 | GNS458 035 0:48 | BC148C ©-15|BC1a3E 0-13 | BC238A 0-¢3 | BC539 0-45 | BD245A 088 | BFfg2.  6-37
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“The electrolytic capacitor
charges up by way of the diode
and the 470 ohm resistor so that
in use, the voltage on the capacitor
is about the same as the pesk
voltage of the positive half of the
audio waveform. This means that if
the capacitor is uncharged and the
amplifier is then switched on and

Fig. 2. In this circuit a diode is used to
re-route the inductive surges. Using series
neons the protection circuit can to some
extent be regulated.

brought into use, there will be dis-
tortion noticeable for a short time,
which may be only a few seconds,
until the capacitor becomes
charged to a suitably high level

“Don’t some electrolytic capaci-
tors have different leakage charac-
teristics, Prof?” Bob asked. ““This
would affect the performance of
the protection circuit. Is there
some way in which the action
might be regulated?”

NEONS

“Yes, Bob, quite a good method
is the use of a number of neon
bulbs and a limiting resistor in
series. The neon bulbs should be
selected so that the sum of their

GUTPUT
VALVES

break-down wvoltages is equal to
the voltage at which the protection
circuit is to operate.

“That’s a good idea, Prof! In
most high power amplifiers the
voliage needed would be higher

than 300 volts, so that more than

four neons would be reguired. T
think that owners of such ampli-
fiers would like fo see all of the
overload neons on display on their
equipment!”

“I agree Bob, and on a high
power amplifier the many neons
could light up to form quite a spec-
tacular display on overload. With
the mcreased h.t. voltage used in
a push-pull power amplifier suif-
able for stage and band use, public
address or similar purposes, it may
be necessary fo connect exira
diodes and eapacitors in series with
each other to give higher effec-
tive working voltages. Here is a
circuit suitable for use with push-
pull power amplifiers such as the
VOX AC30”. The Prof. sketched
out a circuit diagram, Fig. 3

CAPACITIVE DIVIDER

“Although the circuit uses high
speed avalanche diodes such as
type GZK, or even better, fast re-
covery silicon diodes such as type
BYXT7I1, it is advisable to use a
high voltage disc ceramic capa-
citor in parallel with each diode for
added protection against fast
transient spikes, which might
otherwise easily cause breakdown
of the diodes. Because in this appli-
cation the capacitors act as a
‘capacitive potential divider’ they
should be of equal values.”

“A capacitive potential divider
remarked Bob, that sounds
interesting. After we've done this
amplifier, can you tell me some
more about this?”

“Yes Bob, and we could quite

easily rig up one or two circiiis to
demeonstrate the actions of a capa-
citive potential divider and to show

() HT +Ve

=i D1-D8 GZK OR BYXTI
£3-£5 0-OluF 600V

Fig. 3. Applying the protection methods just discussed to
the VOX ACS30 amplifier.
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what happens when the values of
the capacitors are not equal. The
circuits I have in mind are quite
simple, and have a good wvisual
impact, they also generate some
interesting sound effects, and could
make a good school science pro-
ject! Look, there is another capaci-
tive potential divider in this circuit,
so they can be quite useful. If is
formed by the twa electrolytic
capacitors Cl and €2. Because in
this circuit the voltage produced
may exceed 450V, two elecirolyiic
capacitors are connected in series
and they then divide the high
voltage between them. This way
neither capacitor is subjected fto
over-rating voltage.”

“Prof. T notice that there are
two 'sets of neons in this circuit.
Why is this?”

PROTECTION CIRCUIT
“Because, in the capacitive
potential divider formed by €l and
C2 the voltage may not be divided
equally between the two capacitors
due to differences in their values
within the wide tolerance Himits, a
separate series string of neon
lamps, together with a discharge

Jimiting resistor, is provided for

each capacitor. Each capacitor will
then be partially discharged by its
own siring of neon lamps when the
voltage across it reaches the firing
voltage of the string of neon
bulbs.”

Bob constructed the circuit of
Fig. 3 on a tag board and mounied
it inside the amplifier-so that the
neons could be perceived through
the ventilation slots, When he
played some loud music through
the amplifier, the neons flashed on
some of the Ioudest musical peaks,
and this showed that the protection
circuit was coming into action.

The Prof. turned down the music
volume and disconnected the loud-
speakers. Now when he turned the
music up again, the neons lit much
more often and more brightly even
at a lower setting of the volume
control.

“This shows,” he told Beb, “that
this circuit comes info action to
protect the output of the amplifier
immediately if the loudspeakers
beceme disconnected, or if the
speech coils becone open-circuits.”

He switched off the amplifier
and re-connected the loudspeakers.

To be continued
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This new style course will enable
anyone to have a real understanding
by @ modern, practical and visual
method. No previous knowledge is

required, no maths, and an absolute
minimum of theory.

You learn the practical way in
ere s ow easy steps mastering all the essentials
of your hobby or to further your-
career in electronics or as a self-

| ou ma s ter employed electronics engineer.
All the training can be carried out

in the comfort of your own home -

' : e _ " and at your own pace. A tutor is
e ec ron Ics. available to whom you can write, at
: ' any time, for advice or help during

your waorle. A Certificate is given at

s fhepraCt ical way, the end of every course.

1. Build an oscilloscope.

As the first stage of your training, you actually build
your own Cathode ray oscilloscope! This is no toy,
but a test instrument that you will need notonly 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 ashort time you will be able to read and draw
circuit diagrams, understand the very fundamentals
of television, radio, computers and countliess 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 iesting, servicing
and maintaining all types of electronic eguipment,
radio; t.v. etc.

4 FreeGift.

All students enrolling in our coursss 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.

_ S S I S S S S
Post now, without obligation, to:-

| BRITISH NATIONAL RADIO & g
ELECTRONICS SCHOOL

P.O. Box 156, Jersey, Channel Islands. l
' NAME I
ADDRESS
EEB1/79

I Block caps please
: S S S S S s s e
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Jan. 78  Audie Visual Metronome E00i B5* 1:B9
Touch Switch E?u?2 74" 105
‘Code Scrambler Epz | B1% 278
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Power Pac EoiB 7l 1:32
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Vistal Continuity Tester ED24 — b6
Jul. 78 Auto Nighﬂ.gn ED25 B5° 317
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Water Level Alsrl |l “Epag. | 70" 125
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Hotline Game A 752 1-60
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All orojects in this issus will be availabie

ONE STOP SHOPPING. PCB's, Componenis,
Hardware, Cases, Part Kits and Full Kits. A compre-

hensive service to the E.E. Consfructor. PRICES inc-
VAT. P & P 30p per order.

DOING-IT-DIGITALLY

Total

5-50

1o | TTL ELECTRONIC TEST BED

225 | Full kit £21-50

5-48 % .
g Additional components for first six parts only £3-00
:2 BOTH KITS (special price) £24-20

832 | Priceinclude VAT and P & P

528 =N f =

383 PLUS —Special Free Offer with every Test Bed Kit purchased
’§]§ 50 Asst. tw carbon resistors

10 Asst. Capacitors

11:00 Voucher worth 505 for next purchase.

1-35 =5

1-55 - =

5-7% CHRONDSTOP TELE-TEL METER

Mov 78 EEH

108 gbun?m;g xEtEiffm i Complete Kit Including

Z-51 CASE with Screen printed facla | SAg., ":i'f‘“ss'“;::"w"'c‘g;f‘u‘:;i

1-';3 }’Cﬁu_lwith screepad component Iayour £r L

4-0 ayo 3 = = Full 2esambly instructions.

Ful truct H

238 Pﬂ?’ﬂiﬂ%’d;sandc;of P. BRICE inc. VAT and B & ';19. 58
7-86 £29:50 An optional extra Display and
7-39 A Kit with a professional finish Drive inc. compenanis is avail-
2-58 Par{ kits available on ﬂﬂlunst ahhz‘ at £2-T5.

gl OVER 150 KITS NOW AVAILABLE for projects from
12-31 EVERYDAY ELECTRONICS; HOBBY ELECTRONICS &
5-82 ELECTRONICS TODAY INTERMATIOMAL. TRADE &
514 EDUCATIONAL ENQUIRIES WELCOME.

‘,’25 Pigase send S.A.E. for details, naming kit and kit ref. and
- free Catalogue P.C.B's designed o E.E. circuit specifica-
2 | tions:

14-82 .
P VISIT OUR SHOP AT  Telephone
Gl 32 Market Place,

Great Bridge, Tipion,
West Midiands.

MINI MULTI

1KI/VOLT.

DC RANGE:
0-10, 0-50,
0-250, 0-1000

AC RANGE
0-10-0-50
0-250 0-1000

RESISTANCE
0-150K%2

DECIBELS
=10 TO +22dB

Measuring 60W :

complete with two 237 leads, instructions and battery.
NORMAL PRICE £7:51
+40p POST & PACKING

DELIVERY GUARANTEED WITHIN 4 WORKING DAYS

METER
£5.60

SPECIFICATION:

(25 CENTRE SCALE)

< 95D » 33H {(mm) and weighing 100 grams
this makes an |dea! beginners meter or a ‘second’ unit. Comes

SEN NOW TO

M. D. MARKETING

P. O. BOX 4, HINCKLEY, LEICESTERSHIRE.
REG. OFFICE, 22, STATION ROAD, HINCKLEY.

MINIATURE 3 GANG VARIABLE 251-25+-25:F @ T5p.
MYLAR CAPACITORS S0v.w. -0luf or -1uf. Both 20p doz.
50 BC107-5-23 TRANSISTORS Assorfed Untested for 57p.

VAHIABLE CAPACITORS Direct Drive, 5pf @ 75p, 10pf @ T5p, 30pf @
1255-125pf (& 55p, 100+200af@ P 200-- 20025 25p1 @ 55p, 25+25+25pf@,;§g:
W'f.h S.M. Drive 5004 :DO+25-|—ESDf @ 58p, 250-+250-L 001201 20pf-@ T5p, 365+
365-+365pf @ B5p-

McMURDO 8 PIN PLUG AND SOCKET with cover @ 55p,

MINIATURE ROTARY SWITCHES 2 Pole d wav @ Mu. 3 Pole 3 way @ 40p,
1 Pole 10'way 2 Bank @ 40p, 1 Pois 28 way 4 Bank @ £1-25,

37 COIL FORMERS with core@ & for 35p.

UNMARKED 400mW GOOD ZENER DIODES 3-6v, 58+, 1v, 1iv, 12v, 13v, 16v;
B¥, 24V, 30v; 33v, 36 voit. All al 10 for 40p. T WATT TYPES 3- 3\' 4-3v, 5 v, s 29,
&8y, 8:2 yolt all 15p each. 5 WATT © voit.@ 30p sach.

PHOTO TRANSISTORS @ 15p, PHOTO DARLINGTONS @ 22p.
MULLARD TRANSISTORS BC 548 @ 10p, & for 50p, BC 542 @ 1op, & for 50n.

30 ASSORTED CRYSTAI.S 1DXAJ Type for £1-10, 20. FT 243 Type Assorted
CRYSTALS @ £1-30. 20 FT RYSTALS Assorted for £1- 10. 50. 18X
CRYSTALS assorted for £! E.P&P £1-50).° WIRE ENDED CRYSTALS
28 KHz, 255 KHz, 23-75 KHz, 29 7 KHz, 31-5 KHz, 83-997 KHz, ail af 50p each.

COMPRESSION TRIMMERS 10p7, 30pi, 50pf. 1000nt-all 2t 10p each.

MULLARD SEMI AIRSPACED TRIMMERS 1103-5pi @ 159. 1-8 1o 10pf@ 15p,
2i{0 1851 @ 18p, VHF TETFER TRIMMERS 10pi @ 18p each

ELECTRONIC ATTENUATOR MC 3340P with data @ 58p each.

100 MINIATURE SILICON DIODES CV 8537 Pre-formed leads @ 50p.

POLYSTYRENE CAPACITORS SUFFLEX TYPE 12, 15, 20, 25, 30, 50, 55, 100,
120, 1000pf All 20p doz, ~GTuf 125v.w. = 15 @ 10 each,

50 VARI-CAP DIODES LIKE BA 102 Untested & 5Tp.

400 MULLARD C 230 CAPACITORS Assorted (& STp.

200 RESISTORS 1, + watfacsorted for 75p.

FT 241A CRYSTALS 21-1, 912, 515, 21-7, 21-8,99, 09,5 2.7, 99-5;99.9,.23-9,
23-4, 26, 26-1, 25-‘.3..?383366 385353357MH:A[1‘ipeach 10 for £4.

HCsU CRYSTALS 07-1785, 27-178, 27-181, 27-184, 27-187, 27-1885, 27-150, 27188
g?f 194£§| ;T 1975, 27-189, 2T- 205, 27-2035, 27-9085 32-2223 MHz. Alf at SUIII each,
ar =

MAINS TRANSFORMERS 250 volt input. Type 1. 24 volt tapped-at 14 yoii 1 amp @
£1-30 iP&P 25p). Type 2. 2.. 0-22 volt 500mA & £1-60 (PP 25p), Type 3. 45volt 6
amp @ £4°50 (PLP 85p), Type 4. 20 voit 1 amp twice 10 volt 1 amp twice @ £4-50.
(F-!.P 95p) Type 5. 45 yolt Eam;l 45 volt 500maA, (& £3-50 (P&P 85p), Type 6. 16voli2

amp @ £1'50 (PEP 26p). Type 7 24 volt 1-75amp:amp @ £1-60 (PLP 25;}&. Type 8.
30 wolt 4 emp @ £1:60 (P&P 25p), Type 9. 33-0-13 volt T amp uﬂ £1-50 Esp).
Type 10. 22 volt 500 mA @ 88p (P&P 20p), Type i1, 12 volt 100 mA (P4&P 20p)

Type 12,22 volt 1 amp, 7-5 volt 5300 mA, 6v 1 amp @i‘.‘l <80 PP
Type 13, 16-5volt 1 amp @ £1-89 (P&P 25p), Tmﬁ 14, 12 volt 1 amp @ £1-80 (PaP
Type 15. 32-0-32 volt'500 mA @ £1-60 (P&P 25p). N

Please add 20p for postand packing on U.K: orders under £2 unless stated otherwise,

Oversess orders st cosl.

J. BIRKETI
RADIC COMPONENT SUPPLIERS
25 The Straif, Lincoln LN2 1JF Tel. 20767
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Qur new 1978 catalogue lists a card irame system
that's ideal for all your moduie projects — they
used it in the ETl Svstem 68 Computer. And
we've got circuit boards, accessories, eases and
boxes — everything you peed i give your egquip-
ment the quality you demand. Send 25g te cover
post and packing, and the catalogue’s yours.

VERO ELECTRONICS LTD. RETAIL DEPT.
Industrial Estate, Chandlers Ford, Hants. S05 3ZR
Telephone Chandlers Ford (04215) 2956

S

i e R e e R R R
We wish you a

happy Christmas ;

and suggest that one of the best ways
to ensure it is to treat yourself to a
Home Radio Components Cataiogue,
Only £1:25 including p.&p-

The best Christmas gift

you could buy—for
yourself or for any
of your electronics
friends or
relations.
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Please write yor Name and Address in block capitals i
! ADONESS - Lo oo i
1w HOME RADIO (Compppentsy LTD., Dept. EE (Regn. No-
234240 London Road. Micham. Surrey CRe 3MD  London 812ssg)
‘ [ 3 - - -_ == - —y - - -l S D
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THE NEW
EUROBREADBOARD

Logically laid out to accept both 0.3" and D.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 1o accept all sizes of DIL package without running out of
connecticn paints.

4 Integral Power Bus Strips around 2all edaes for minimum inter-
connection lengths.

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

Easily removable, non-siip rubber backing allows damaged contacts
‘1o be rapidly replaced.

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

At £5.80 each The EuroBreadBoard is unigue value for money.
At £11 for 2 | ne EuroBreauBoard is an (ndispensdbile design aid.

Snip out and Post
David George Sales, rjo 74 Crayford Hizh St Crayford, Kentr, DAY 4EF

'lIIIlIlIIIIIIIIII

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

or 2 EuroBreadBoards @£11.00 [ Tick

{All prices include VAT and P.P., but add 15% for

Please send me 1 EuroBreadBoard @ £5.80 [ Please .
overseas orders). .

Please make cheque/P.0 ‘s payable to David George Sales l



scnssvnsn MIHIATURES COMPOMENT PACKS ampunsn urom.u_zs
Rer ma  Vaits P&P 55 Hioh Quality Metal Oxide | 10W (A 13
238 -0-3 a-s? 0:55|, ; o 25V tAJ.sib 25
l RAN SFO R M ERS 3> 1A, 1A 05,0-5 2-85 gyg|2 X %6 ¢+ & Wresisiors. | 35w (Avap) £745
252 gg mg:g.ga_g g-;; o-gg 150 Mixed Value Capacitors. .LQE_WEQL:’E?) - £17:25
; , 28 {13810 Reed Switches. ower Supply PS12 £4-30
ALL EX-STOCK—SAME DAY DESPATCH. VAT 8° 207 500,500 0-5-8, 0-5-8 277 o7 oo | Power Supply SPMB0  £4-25
4 . XO 22’98 ;?0";);0%:?_59:00;55_9 gg 878150 \:'lre Wound Resiglors Braaing ,P,ME £6:70
235 i g3z mixed, AT0D £13-88
120R 28 VOLT OR 12-0-12V = p D VOLT RANGE . 1214 300300020090 2:30 0-78 25 Assorted pressts. VAT 1253 P & P asp,
Rm:::smm OLTS m;L 522:3 fﬁgb?::s 0-12= ‘5?'34?3 2*‘-'1; % :00(?‘&:302?-130—0-155230 3<§5 0-781 503 tag terminal strips. ABS PLASTIC BOXES inset
: 5,6.8, 8, A S-20-0-- x :
Ref 12V Y £ P& P | 182024, 30V or 12‘-"-0-‘2\" £ASVAOISV. | 503 500, 5000-1527-0-1587  3.89 fieg|Hardware pack nuts, holfs. el I T
L 0-5: 025 220 045 RE; Amps P&P 204 1A, 1A 0-15-27-0-15.97 04 Dog washers, insufators PB1 180 29
213 10 os - zed 0B A1 0:5 3'5‘ 078" d3g 50 12-0-12 257 0:33200 Mixed Resistors P2 100tam « 76 « 48 R
;; z ; ;-_5; g__-;g 73 12_3 g;_sg g-_gg 12-15-80-24.30 284 0-78!70p e=. PAP 40p. VAT 1255 | BB3120mm < 100 = 45 ?o:
2 = = i ox o = L i = PB4 215mmx 150155 £2.5420p)pp
108 3 4 J:42 1-14: iy 40 7-99 194 12 way Greloa heavy blach plastic fermina] biock 25p P & P 150, P&P 2% “ine
'1:1% Eg 2 g;ﬁ Eé; 1?? ;_g 1?:?; iig Fuse holder 11 completely enclosed 250 P& P 15p. C hiokiaie r‘°:am b FV "
17 e N - Tl 1-35 i 2.0 §4.05 j:ge | 2 Fuse boards—2 with open 1 fuse holders 21« 3" 3p P & P 15p. ..Dc-lt%s 23 %E. VPAT 1‘2*9".6 ,,S‘;ag‘gi?
15 29 10 #3988 203 | &8 16-0 17:35  1-8¢ =
; : e TIMETER MINIATURE
187 30 15 1S 2-08 &0 VOLT RANGE _ 1000V ,-'ln“ ].'*[ M\? LDCHM 150k A ORM
26 B0 30 3844 OA | soopanV Sec 0-24-304048-00V | Taon i Barcin SE s NSO R MRS pap | | TRANSFORMERS
100007V Baroalp £6-14. VAT 8% P & P 62p. | Ref. \olis Amps Price PP | =
50 YVOLT RANGE Voltages avaiiable 6, 8, 10, 12, 15, 18, 20, o= | 171 0-CT-t5v 500mA2-09 45 SPECIAL OFFER
Prl 220/240v Sec 0-20-25-3240-50V Voli- | 24, 30, 36, 40, 48, 60 or 24V-0-24V, 30V-0- | 20,000 ohm/V Muitimeter, mirror seale, Ranges | 171 0-CT- 0 PW S 2500
ages available 5, 7, 8,10, 13, 15, 11, 20, }3R°! = 5 ALCE DtC%othOMV DG curreni to 250m A, Resist- | 172 = _;:mn _2::2 -;g S g°§§ et
- 9.25 s TR £ & P [anceto johma. 1133 “ZEmp 3+ & = = o
f?ssf_‘w i mi'-? ik 2SV£ V. Pap| i 0:3 388 096 |5V 3LF x 1imEI406. VAT B P AP 2105 47y 3amp 375 86 g?%f;'& F a0,
102, 8:5: 34t o7e |30 1 S R TEST METERS 5 .. damp Bz cee [B O Sl os o
i 1o a5t 05 (127 2 100  i.5o | L4315 Budget Meter 20Kg/V DC 2KIV. AC VAT 8% 10 0w e
2- 718 114 {03 0 1253 1-8d 1000V AC/DC 2-5A AC!DC 500K res; in robust P &P
105 2-0 5-56 1-32_ - 50 15-84 164 steel case and [=sads £15-85. DECS SOLDERLESS o
108 4-0 1.9 1s0 | 40 o T R hiAves £30-70 1T 188 incircult transis— BREAD.EOARDING BES 0120V x 2.
I?; g g ggs ;dflg iy 2.0 2558 OA AVOT1 £32-30  tortester B335 | o b en ontacts z1.38 | £ 020V 240)
; ) : ; AVO73 £14-20 DA116digital  £101-00 i S "oV
118 10-0 2% oa |12 B B I e 25270 Mogoer BMJ Bai. £44.15 | T Dec 208 contects £4.35 ;rre:?n S:??CE o4y
MMS £77- esMeoger  £65-90 | UDec'A' for l.C.setc  £389
WATLS SSITIE SSEND || awre smwseomamgs. | M o SEtoliipe SS pnainn B3 |
Rof VA(watls) & = PE&P |45 45 ga15010:040 288071 [ oTon < Messoro anc Cases:. | VATS% PaP4th gt Sre St
;E; Eg ;;g g;g & 7; 0-115-210-240 401 0-36 e NEW RANGE TR\?\NSFORMERS P -;x P30
it | : 4150 0-115-900-220.940° 535 0-88 | Pr 0-120, 6-100-120 (120 or 220-240V sac 0-35- | ANTEX SOLDERING IRONS
150 100 TE 118 | o7 500015000020 240  10-98 164 | 48Y. twlce to sive 33:0-35V, SB.0-48Y, TOV, | tnw - gaas szs eri o2y
I soe 1s2e 130 | 841000 0-115-200-200-2¢0  18-76 2-08 | 2 BEV. 0920, D-100-170 (120V or 220-240V). sew £35St Erae | | S n Ao
E ; : 93 1500 0-115-200-220-240  23-35 OA H : : STt
133 350 1§:43 184 y ELECTRONIC CONSTRUCTION KIT | VAT &% P& Fdn.
454 500 2G-4T 215 95 2000 0-115-200-200.240  34:82 OA | g 0 lactronic teacher, Start simply and pro- O 2 BE7D-170-120-220Y
3 g 73 3000 0-115-200-200-040  58-21 OA o 2 Pri 4oV, Sec. 20V
155 i50 20:08  OA | 5054000 0-10-115-200-290-240 7688 DA | BrS5% 10 8 TR radio of electronis argan. No BRIDGE RECITIFIERS 1A £1°50, 30p p&i
155 000 5120 OA | o1 5000 B0t1o 200 220.040 0620 O | Soidering, all parts Included in- prescntation 30-92;”1?2 -
B4 o Sh oA CASED AUTO TRANSFORMERS | 2o 20 + %0 PP VAT 8% e :2 o ?:;Iafg r 2OOVA
: m n 200V z.& 0-45
129 3600 S5 1240V cabla In 145V USA Rt pin outiet PAMEL METERS 250V A zo-a5 | | LA E & P gip,
*3tate Volte requlrad }15\! 250V va .3 PaP Ref | 2 0-5018, Eos Ao, =2 R o
il or - 35 49 09 @mw | 0 £5 50 0-S00:A  £5-70 | 400V EA £1-25 | ll isoiator 250WA
HIGH VOLTAGE ISOLATOR 150 001 114 aw | 0-tmA  £5-50 0-imA  £8-40 | 500V 2R ELASS R 2 BLS R Sop;
Prim 200/220V ar 400/440V 200 882  1-45 B5W | O-50V £5-50 £-50V E£8-40 | VAT 1285 15p P & P * VAT 8%
Sec 113;1};0\: CT or 200/240CT 250 10-45  1-45 eaw | 0-100pA  £5°50 0-100:A 2670 - 2
£ F&p| 500 1947 164 BIW | ) Ino. Panel 48+ 45mm 250, ; x
E : = 2 ESD = ; .
2 1 G % |4 e DA | LUiod EduestcdomastuaFSD Barrie Electronics Lid.
1600 250 340 OA |i500 2502 0A GaW = .
2000 P52 -0t QA 2000 4997 0A o5W | Prices correct 1? -3-78. Please add 3'-THE MINORIES. LONDON EEBN 1Bd
= VAT after P& P, TELEPHONE:; 01-488 3316/7/8
g;.r witde range oftrans{orme‘s are {00 numerous 1o list, p:aas-e call (open Sam-5pm Man-Fri) or send. ¥our requirements MEAREST TUEE STATIONS: ALDGATE
ectrosil and ductor - Audio & LIVERPOOL ST

£. MIGHTY MIDGETS

PROTO DESIGN

14 DOWNHAM ROAD, RAMSDEN HEATH, ESSEX

MINIATURE

SOLDERING
IRONS

Printed circuit boards for E.E. projects
Ready drilled and tinned in Grade 1 fibreglass

EE2020 TUNER AMPLIFIER
Complete set of 5 boards Al

'l

PROJECT PEB  S2Hronenis
ACCESSORIES Automatic Phase Dec77 -0 8-20
| Tone Booster Sept 78 I-00 4.50
RETAIL PRICE | POSTAGE Fuzz Box Dec 78 0-70 5-20
JSWATT IRON inc. No.20 BIT | £3-78 ‘ ezxzrpa' 3"?5"-"'? HU"'tb?;f Oct 78 ; g{} —
‘SPARE BITS 4ap == ehicle Immobiliser Dec 78 -00 —_
STANDS _ £3:25 65p ADD 25p for postage and packing on all orders under £10
e . e GROUNDHOG |.B. METAL DETECTOR
LOWMELT 10 85p gp Injection moulded ABS plastics and-aluminium shafc £29.50
.C. DESOLDERING BIT B8p Sp

No. 20 {3 mm)

Mo.18 {1:5mm)
Mo. 22 (6 mm)

No.21 {45 mm)
Please quoteyour
number when ordering

BIT SIZES:

EE SOLID-STATE ROULETTE

DESIGNER APPROVED KIT

Complete set of electronic components

From your Local Dealer or Direct from Manufacturers

S:R.BREWSTER "

86-88 Union St - Plymouth PLI3HG

including full-size coloured printed:

wheel

MAIL ORDER ONL

Tel: 0752 6501
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| 15—240 Watts!

HY5 Tha HYS is 2 mono hybrid amplifier ideally sulted for aii ﬁ;gllcﬂﬂms AIJ common mpul
is

functions (mag Cartridge, tuner, atc) are cat‘eredf

aithar by a muiti-way switch or dirsct ] tc the approprigie pins. The ind &l yolume
and tone circuits meraly require ting fo ext: 1 ‘ {moti ded). The HY5
is compshhl;‘u:vith all 1, L.P. pcwer amnllgers a;d Dower To ease and
A i azc
Pfeampllﬁer FEATURES: Complate pre- amnllﬁer In singie pan:" Mult fi 3} Low noiss

—Laow distortion—High overioad—Two simply combined for stereo.

APPLICATIONS: HI-Fi—Mixers—Dlsco—Guiiar and Organ—Publid addrass
SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic Pick:up 3dmV: Tuner 100mV; Microphone 10mV;
Auxiilary apmum\r input !mped.an:e4 Tk at1kHr

OUTPUTS. Teps 100mV; Maln cutput 500mV RLM.S.

ACTIVE TGNE CDN‘I’HOLS Trebla + 12d3 at 10kHz: Bass £ at 100Hz.

DISTORTION. 0-13§ at 1kHz. Signal/Noise Ratio £8dB.

OVERLOAD. 38dE on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V.

Price £6-27 - 78p VAT P&P free.

5 The HYa0 Iz an exr.‘ltlng New kit from LLP. h features a8 wn:uzli:,l mdestrur.tlbte LG with short
circuit and The kit of I.C, P.C. board. 4 resistors, &
capaciiors, mounting kit, topsther with easy to tollow construction and operating Instructions.

This ampl{ﬁe! i= Ideaily sul!ed 1o the beginner in audic who wishes to usa the mast up-to-date
technology available.

15 Watis FEATURES: Camplete Kit—low Di \—Shart, Open and Tharmal Protection—Easy to
" - Build,
into 80 APPLICATIONS: Updating -audia i t—Guitar practice amplifisr—Test amplifier—
apdio osaillator. 5
SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 80: DISTORTION 015 at 1-5W.
INPUT SENSITIVITY 300mV, FREQUENCY RESPONSE ‘.IﬂHz. 18kHz—3dB.
SUPPLY VOLTAGE = 18V.
Price £6-27 4+ 78p VAT P&P fres. -
- The HYS0 [eads 3 L P ‘s J}ta! intagration &npmach iﬂ pawer amplifier deslgn. The amplifiar
: featuzes an | together with the eimplicity of no external components. During the
pasi three years the amplifier. has been refined to lhe extenl that it must be one of tha most
reliable and robust High Frdehty modiles’in the World.
FEATBRES Low Distortion—In t sink—Only five 15 T amp output tran-

25 Waits
- t K 8 APPLICATIONS: Med:um Pawsr Hi-Fi systems-—Low power disce—Guiteramplifier
into 40 SPECIFICATIONS : INPUT SENSITIVITY 500m

OUTPIJT POWER 25W RMS into 8 LOAD IMPEDANCE4 1602 DISTORTION 0-04%; -at 25W

515NAL{N015E RATIO 75dB FREQUENC\’ RE‘SF“ONSE 10Hz-45kHz—3dB,
SUPPLY VOLTAGE + 25V SIZE 1
Price £8 18 + £1- 02 VAT P&P fr,ee

v 1 The HY1‘2EI I= the baby of |.L.P."s new high- powsr fanga, Designed to meat the most exacting
H Y I renuirements inclutiing load line and thermal protection this emplifier sets 3 new standard in

modular design.

FEATURES: Very low distorilon—Intearal heatsink—Load line protection—Thermal protec-
. : Hon—Five cotnections—No external companants
60 Watts APPLICATIONS: Hi_Fi—High fuality disco—Publicaddress—Monitor ampliflei—Ciiltarand
= rad organ: i
into 80 SPECIFICATIONS

INPUT SENSITIVITY 500m

SEUTPUT POWER 60W RMS into B LOAD IMPEDANCE 4-160 DISTORTION G- 0434 at sowW

ThH
SIGNAL/NCISE RATIO 20dB FREQUENCY RESPONSE 10H=-45kH:— 3dB SUPPLY VOLTAGE
i :

SIZE 114 50 85mm -
Frice £12-01 + £1-82 VAT P&P free.
The HYZ00 now improved to.glve an output of 120 Waits has been designed {o stand the nust
ruggedtonditions such as disco or group whil= still retaining true Hi-Fl performance.

H I 200 FEATURES : Thermal shutdown—Vety low distortion—Lead line protection—Integral keatsink
—Me esternal componants

120 w t.t APPLICATIONS: Hi-Fi—Disco—Maniior—Power stave—industrial—Public Address
; atis SPECIFICATIONS
into as‘l INPUT SENSITIVITY 500,

OtUTPUT POWER 120W RMS into B0 LOAD IMPEDANCE 4-160 DISTORTION 0-05% at 100W
SIGNAL/NOISE RATIO 86dB FREQUENCY RESPONSE 10Hz-45kH2 ~ 3dB SUPPLY VOLTAGE

&+
SIZE 114 50 85mm
Price £27:93 + £2-24 VAT P&P frae.

g 1 The HY480is 1 L.P.'s "Big Daddy*! of the ranga producing 240W Into #0 Ffhas been designed
2 for high: power disco adoress app]lmhuns‘ H the ampiifier ls to e used at continuous high
powar lavelsa lingfan is The =i the guali ‘of the rest
of thefamily o lead the market as = true high power hi-fidality power module. "
i FEATURES: Thermal shutdown—VYery fow distortion—Load line protectlon—No external

240 waﬁs componeants.

= L AFPI.ICI\TIDHS Puth 15| Power sl Industrial

into 40 assigah At :

EiL:'{:UT POWERHDW RMSinto 42 LOAD IMPEDANCE 4-160 DISTORTION 0:13¢ at240W
SI.QG[;JIAL NOISE RATIO 94dB FREQUENCY RESPOMNSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

3
INPUT SENSITIVITY 500mV SIZE 114 100 85mm
Price £38-61 + £308 VAT P&P free. -

Po WER PSU36 suitable for two HY30's £6-44 plus 81p VAT. P/P free.

L PSUS0 suitable for two HYS50's £5-18 pius £1:02 VAT P/P free.

SUPPLI Es PSUT0 suitable for two HY120's £14-58 plus £1:97 VAT. FiP free.
PSU20 suitable tor une HY200 £15-19 plus £1-21 VAT, FiP frée.
PSU1B0 £25:42 + £2:83 VAT,

B1 £0-48 + £0-08 VAT.

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

1 I.L.P. ELEGTRONICS LTD., CROSSLAND HOUSE, NACKINGTON CANTERBURY, KENT, GT4 7AD.

I.L.P. ELEGTRONICS LTD., Total Parohase Po

| Enclose Chegue [ Postal Orders T}, Money Order O]

GROSSLAND HO“SE NAGK‘NGT“H, Please debit my Access account [Tl Barciaycard account [0

Account number

GANTERBURY, KENT, GT4 7AD. Name and Address :
Tei; m?ﬂ?) 64723 Signaturs

Everyday El‘ectmnics__, January 1979




'NOTICE TO READERS

When replying to Classiflad Advertisaments please

:hidileH

{A) That you have clearly stated your requirements,

(B) Thatvou have enclesed the right remitiance..

{C) That your nameé and address is written in block
capitals, and

{D) That your lelter i3 correctly mddressed to. the
advertisar.

This will assistadvertizers in processing and despaten-

ing ordars with the minimum of defay!

Books and Publications

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sefs £5-00,
request free circuit diagram. Stamp brings
detaiis unique TV publications. Ausee, TS
Chiurch Street, Larkhall, Lanarkshire.

WHY NOT START YOUR
OWN BUSINESS REWINDING
ELECTRIC MOTORS

A genuine opporfunity o success, LARGE PROFITS.
Youcan't help but meke money if you icllow the easy,
step by step, instriuctions inour fully diestrated Manuoal
showing fow o Tewind Eleciric Motors, Armatures and
Fleld'colls as used In Vacuum Cleanars, Eleciric Drills
and Power Tools, NO PREVIOUS KNOWLEDGE IS
REQUIRED, &s the Manuai covers in 13 Chaplers, where
1o obtain all the wark you meed, materials requirad, all
instructions rewind charts and how to iake data, eic.
A goldmine of information. How o set up your home
workshop -and how to cost each job fo your cusiomer.
£4-00 plus 30p P. & P, LLK, CWO fo:

INDUSTRIAL SUPPLIES
102 Parrswood Road, Withington,
Manchester 20, Dept. EE

Service Sheets

SERVICE SHEETE for Radio, Television,
Tape Becorders, Steree, etc, With fres
fault-finding guide, from 50p and sac.
Catalogue 25p and s.a.e. Hamilion Radlo,
47 Bohemia Road, St. Leonards, Sussex.

SMALL ADS

Room 2337,
(Telephone 01-261 5918).

The prepaid rate for classified advertisements
is 16 pence per word (minimum 12 words), box
number 60p extra. Semi-display setting £4-40
per single column centimetre. All cheques,
posial orders, eic., to be made payable to
Everyday Electronics and crossed "'Lloyds Bank
Lid.” Treasury notes should always be sent
registered post. Advertisements, together with
remittance, should be sent to the Classified
Advertisement Manager, Everyday Electronics,
IPC Magazines Limited, King's
Reach Tower, Stamford Sti., London, SE1 9LS.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADYERTISEMENTS

1. Adverti is are tad subject
to. the conditions appearing on our
current advertisement rate card and on
the .express understanding thal the
Advertiser warrants that the adveriiza-
ment does not contravens any Act of
Parliament nor is if an infringement of
the British Code of Advertising -
Practice.

2. The publishers reserve the right io

refuse or any ad

‘3. Aithough every care iz taken, the
Puoblishérs shall not be liabla for clerical
or printers’ errors or their conse-
quences.

NEW BACK 1ISSUES of “EVERYDAY
ELECTRONICS”. Available 60p each Post
Free, open PO/Cheque returned if not in
stock, BELL'S TELEVISION SERVICES 130
Kings Road, Harrogate, Yorkshire, Tel:
(0423) 55885,

Receivers and Components
NO LICENCE EXAMS NEEDED

To operate this miniature, solid-state
Transmitter-Beceiver Hit. Only £3-75
plus 25p P&P.

‘Brain-Freeze' ‘'em with a MINT
STROBE Kit, packet-sized ‘lightning
flashes’, vari-speed, for discos and
parties. A mere £4-10 plus 20p P&P.
Experiment with a  psychedelic
DBREAM TLAB, or pick up faint
speech;’suunds with the BIG EAR
‘sound-catcher; ready-made mult-
function modules. £5-00 each plus
20p P&P.

LOTS MOBE! Send 20p for lists.
Prices include VAT. (Mail order
U.E. only).

BOFEIN PROJECTS

4 CUNLIFFE ROAD, STONELEIGH
EWELL. SURREY. (EE)

DISCOVER ELECTRONICS, Build forty
easy projecis incduding: Metal Detector;
Wireless Transmitter; Breathalyser; Radios;
Stethoscope; Lie Detector; Touch time-
switches; Burglar Alarms, etc. Cirooits,
plans all for £1-29 including FREE cireuit
board. Mail only. RIDLEY FPHOTO/ELEC-
TRONICS, Box 62, 111 Rockspark Read,
Lickfield, Sussex.

b ASSEORTED COMPONENTS £3.60 3:1b
£1-85. Small Audio Amplifiers, 3 Trimsistors
equivalent to ACI28, 0C72, with circuif, 3

TUNBRIDGE WELLS COMPONENTS,
BALLARD’'S, 108 Camden BRoad, Tunhndge
Wells, th:le 31803. No lists, enquiries S.A.E,

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4.
Reg. Office, 22 Coningsby Gardens,

ENAMELLED COPFPER WIRE
SWGE 1ib 3 oz 4oz

20z
10-18 2:85 1:45 -T5 =Bl
20-23 2:85 1:85 -89 =70
3034 3:05 1-75 100 =75
3540 340 1:95 115 -84
41-45 4-55 2-55 1-85 1:30
] 505 3:05 215 1-70
47 B:00 5-00 2:00 1-80
48 1500 9:00 &-00 330

SILVER PLATED COPPER WIRE

14 &£16 4-50 2-25 1-44 -850
20402 500 2-85 1-74 i-08
24 £76 570 -3-31 2-00 122
28 &30 667 3:86 2-35 1-44

Prices include P& P and VAT,
SAE brings list of copper & resistance Wires.
Dealer enguiries invited:

Tapes
C6b CASSETTE TAPES in library cases 32p
each. POST PAID. Send your order to:

A, W. & J. M. West, 56 Frankwell Drive,
Caveniry CV2 2EB.

Edueational
COURSES—RADIO AMATEURS EXAMINA-

TION. City and Guilds. Pass this important

examination and obfain your G§ Licence,
with an BRC home study course. For details
of this, and other courses (GCE, professional’
examinations etc). write or phone:— THE
RAPID RESULTS COLLEGE, Dept. -JR1
Tuition House, London SWig -11_}5. Tel: 01-
947 7272 (Careers Advisory Service) or
phone for a prospectus enly ring 01-946 1102
(24hr recording service).

for £1. 300 small components, Transistors,
Diodes £1-50. Wire ended Neon’s Tp, 20 for
£1. No postage. List 15p refundable. Insur-
ance add lop. JW.B, BADIO, 2 Barnfield
Crescent, Sale, Cheshire M33 INL.

FULL SPEC COMPONENTS. Brand new 1o
surplus. Sp for list. TERO, 109 Clitherce
Road, Sabden, Blackburn, Lancs,

Miscellaneous

BELL’S TELEVISION SERVICE for service
sheets of Radio, TV eic. £1 plus SAE.
Colour TV Service Manuals eon  requeskt
SAFE with enguiries fo. BTS, 190 King's
Hoad, Harrogate, M. Yorkshire. Tel: 0423
55885.

For Sale

EVERYDAY ELECTRONICS Nov. 71 to Aug
771 six Vels. incl. hinders. Offers SAE Box
No: EES.

62

RESISTORS W 5% ZR2-2M2 (E12).

10 each or more of sach value 98pf100. 100 assorfed, our
mixture T5p/100. C60 casseties in likrary cases 30p =ach.
miniature retays 175 30 x 28mm 800 R coll 4 sats chahgs
over contacts 50p each.

Prices include V. A.T. Add 103 poslage,
SALOP ELECTRONICS. 23 Wyle Cop, Shrewsbury.

AFERIAL BOOSTERS improve weak VHE
radio and television reception, price £5.
SAE for leaflets, Electronic Mailorder Lid.,
Ramshotiom, Bury, Lancashire, BLO SAG,

Record Accessories

STY¥LI for Hi-Fi, Music Cenires. T list
free for SAE. Also cartndges leads, acces-
sories details, Felstead Electronics (EE),
Longley Lane, Gatley, Cheadle, Ches, SK2
4EE.

PLEASE MENTION
EVERYDAY
ELECTRONICS
WHEN REPLYING
TO
ADVERTISEMENTS
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BHBOWASINIG electronics

DEPT EEI, 56 FORTIS GREEN ROAD, MUSWELL

W.AT. Inclusive i?
Psstage and Packing 25p. Trade and Export lnguiries most Welcome. Hours 2.003m—3.!
Now available our ORDER-RING line, just phohe your arder thraugh with your Access
will' be despatched the same day (min tal srder £3-00).

or Barclaycard

rlees 85 others 12-5%. Export Customers deduct VAT, 2/27 from ‘10‘3 from others.
pm

HILL, LONDON N10 3HN. Tel: 01-883 3705

1OW POWER SCHOTTKY and TTL cmMos BITS and PIECES LC’s

N LS N LS N LS | Stalic RAM'S | i+ __ 17-53 64+

3% | 1ot 74T “30% | -28* 74170  1-85" | 1-65% 4000  -15%| 4077 5 | BI02A (350ns) 4:85% -85° .8B* | \CA3080 -5
7400 1
7401 -§3" | 18T 7478 — | tEe* T4iFE 1-41* | -EEt 480 367 4081 “21* | 2102A-2  (B50ns) | 1:20% 1-95% 1-68* | CA31B0E 90
7 -45* | -1g% 740 T3 — 74174 4-01% | 1.05% 4002 -16°| a0m2 -21% | 1T1A-1  (500ns) | 2-46° 2-19° 2.05* | CASIS0E 37
7403 A5% | 107 7483 — | =78% 74175 -81* | 1-05" 4006 - 4085 -82% | Z1I2A-2-  (D60ns) | 2/14% 4-°90° 178" | LM30lAN 38
7404 6% | 21" 7485 1-187 | 887 THTE 101t —4007  -13%| 4086 -92% | 91 {350ns) | 1-07* -mE"  +BG" | Lmaodl T3
7405 A6* | -31% Meg 25 | 9ot J4ITT 1Mt — 4008 -02¢| 4033 -81* | MM5257 (TMS4044} | 8-18" T7:19% 6 75° | LM34eN -93
7408 26 — 7489 2-60* — 41870 1-09% — 4008 -54*| 4000 1-81 | 2114 {450ns) | 8-10% T7:49% 5-75% | LM3SON 87
407 26* — 7430 345 | -52% TAIE1  2-M1% | DoOgT AQI0 -54% 450D -ag= | 82l 50* 2 97° 2-5p | | MgE] 173
408 A7y | ot qam 735 105t 4ER Z-BET — 4011 -18*| 4508 2-46" | Dynamic RAM Reulalnrs LM322] 1-33
7400 -47* | -19% 7492 -46% | -75* TaiE4 f.B1* — apiz -18%| 4510 167 | 4116 12-75% | =(PCS) 100mA | LM330ON 85
7410 15 | 18" 7483 -34* | .B3T 74185 14g2% 4013 -48% 4511 -85* | CPU's 8L series. LM3span “T0%
7411 25% | 18* 7485 547 | GEE® Taipm.  2-G7% | . ami4 -@FF| 4544 2-70% | 8089 5-95% | 5y, By, 8y, 12v & 15y | SN7BOOIN  1-92
7412 -8 | -1oF 7496 -B7* | 1-25F 74189  3-97" | 2-95° 4015  -82%| 4515 2.70% | 5300 8-99% [ All 30p" cach SNISD0EN  2:37
i3 -27% | -40% 74107 -2TF | -3B® 74180 1:21% | .75 40iB  -43%| 4515 1:07° | 9300 42:56% | + (POS) 500mA | SN7B01EN  1-55
7414 71* | 78t 74108 44" | 35t @1 4-@c | -7ET Api7 B 4517 4:10* | E-Prom"s UV 78M saries Sh76023M . 1-55
F415 o -18" 74T = ~35% 7ad02 s b 1-85" 4018 <82*| 4515 “E@5" | 1702A0Q 5-57* | 5v, 6v, Bv, 12v; 15v IEAB‘JO;_T-‘.S _-90
7416 | = — | -35% 74183  {-M* | 1-85* 4M15  -56°| 4591 2:54° | 2708Q T87* | 20v & 24w, TCADA0 1-75
THIT 3 — 74114 —-| -35% 104 -2 — 4020  -§2%| 4522 1-89* | Tri State Buffers | All 60p* each ZN414 -8
T420 -16% | -19% 7arei 27" — 74195  1-D1* | 1-05" 4021  ‘29*| 45%6 1-89° | 81LS95 “15* | —(NEG) 500mA ZNa24E 135
7451 — | -19* 74122 -50% | -75% 74105 1-48* | 1-05* 4022 @@t 4508 <82+ | & 75° | 78M series ZN4Z5E 378
Tz — | -18* 74123 +60% | -7BY 74197  1-48% | §-@5° 4023  -1B%] 4534 7-12* | giLseT “75% | 5v. 6w, 8y, 12v, 15 | ZNSSOCT 254
473 5% — 74124 — | 1:25% 74188 1-1° — 40%4  iB5%| 4336 3-74% | giLSeg I5T | 90w & D8y, ZNT0SLE 293"
7425 <95 — 74125 -51* | -3 jige 1-E1 — 4035 -18%| 4543 182" | 74385 75* | All B5p* each ZNIG4DE  §-83%
7427 25% | -19% 74195 «58% | -39% 7aoy — | -mos 4098 1-gdt 42_552 :vga: ;ﬁgg ;g’ ;—s{msn 1A ZNATISE 675"
T4EE: -39* | -19® 74q32 T2* | -65% 74%4D — | 2-25% app7 51| 4 5 : saties : :
2w BER | mmew —lEmoees omdiem re| e To me e g o | T S shown In (horadait
430 467 | -18% 74136 — | »39% 74242 — |/ 2-25® &gpg  1-13%| 4588 197 | Buffers 18y &-24v. new 7E/73 Catziogue which is now
7432 -25% | -05% Jay3m — | -55% 74043 Sl C Sockets ] 8T25P 4-85" | All 85p" pach available, 1t contains everything from
7433 — -18% 74138 — -55% 74247 — -35* 4022  1-08*| DiL (Texas- BT28P 1-85" | _(NEG) TA B ot it . Tarant 10 Micropras
7437 125% | 25T T414% -78* — 74243 — | -85* 4034 1-B9%| Bpin 40* | gTOSP 1-49° | 79 series Feceors. Don't delay order your comy
7438 -25% | -95% TA145 -75% | 1-05% 74949 — | -95* 4035 .06 {4pin -§2* | BTSEF Taa sy, By 2w TSN, | R R ice Te anly 40m (ine. fon
7840 AT | 197 74147 1-50% — 74251 — | -83° s020 -e2*! 1iGpin -13* | gToIP 149 | 95y & Ay, bl B nt,
Tad1 -70¢ — 74148 1-327 — 74253 — | -s9r apee  -70%| 18pin -18* | BTSEP 1:49* | All £1-00" each :
Ta42. -50% -95* T4150 f-n2= — 4857 — -90* 2043 ‘815 20 pin “20% | interface uATES (DIL) 'W:
7348 B0 — 14151 -g7%| BT 74258 — | -%5% 4045  §:96% 22pin 2:21 | L200 f.99°
7445 60 — 74133 -67* | -48% 74850 — | 1:50" 2045  -43°| 24 pin 2:35* | LiMandH 2:50°
TA4T (B0t S87% 74154 1-24% | 1-25% 74266 - *35% 4050 -43*| 28 pin 3'59, H 0'25.
7448 B0 | -gy* qains -67* | -78% 74073 — |g-25= 4051 -B1* 40pin 5-51% | LM32sN 2:60°
St — | 87" 14156 -§7+ | 78T 78279 — | -4g* a652  -Bf*| Wire Wrap 5-97* | LMazsN 2:60°
7450, 16" ) b §7+| -55° 7eZam — | mrs0s  -B* &g 3-107 | LM345K 810
T451 ‘}2‘ 48* 74155 ] mg — | -Bs® 4p5t ;g 14 pin 5:51% | L129/30/31 -85/
7453 E pqv | +B9* 740 — | -BZ" 4D55. 1-46° B pin .
7454 — | s1ge 3:}2? }_g, +65% 74205 — | 1-05* 4058 5-18*| tEmin 437 1+ 104 50+ 100+ 2 14 10+ 50+
T455 = | -fa* 74162  q-24% | 1705% 74p08 — | 125 4086 1-2¢*] sopin =55* | “45% 0% -0 -0~ TILE29 167 1257 1257
THED 16" — 74163 1-24% | D5 74383 — | ‘51" 45 -48%| 2%3in -50% | TILZ12Yelx  -28° 18% -96* -13° TiLzog Yelx -23% -29* -485%
TAT0 2T — F4ig4 §.92¢ | 1-15% 74356 == ~E1" 4088 -2~ | 28 ¢in -B5T | TIE2TeRedx 20 -18* -16% -4 TIL208 Red x  -23% =21 .-105.
w572 23 — 74185 — | ga% 437 | 5> soes  -z=| 3pin 95 | TILZE2 Greyx -29% 184 46" -14° Til224 Groy x -Z5% 21" 195
7473 28% | -9g% JaigE  1.02% 74388 = | -5i=amze -21*| $O0pin 4-05* - x — High Erightness :
T4TE 2B | 29 TATES — | 1:85" 74338 | P L - NATS TIL209 Titdan
7475 g4 -43% 74163 — | 1-85" 74670 — | 3-35° 072 24l 5 for £1.00 16 far £1 007 Bdor £1-00

number and providing the order is received by 3.00pm the components

Mail Order Protection Scheme

Publishers Association which has given an undertaking to the Director
General of Fair Trading to refund monies sent by readers in response
to mail order advertisements, placed by mail order traders, who fail to
supply goods or refund monies owing fo liguidation or bankruptcy.
This arrangement does not apply to any failure to supply goods adver-
tised in a catalogue or in a direct mail solicitation.

In the unhappy event of the failure of a mail order trader readers are

-advised to fodge a claim with Everyday Electronics within three months
of the date of the appearance of the advertisement, providing proof of
payment. Claims lodged afier thiz period will be considered at the
Publisher’s discretion. Since all refunds are made by the magazine
voluntarily and af its own expense, this undertaking enables you to
respond to our mail order advertisers with the fullest confidence. For
‘the purpose of this scheme, mail order advertising is defined as:—

‘Direct response advertisements, display or postal bargains where
cash had to be sent in advance of goods being delivered’. Classified
-and catalogue mail order advertising are exciuded.

The Publishers of Everyday Elecironics are members of the Periodical

Designer approved quality kits for
Electronic Musical instrument
Construction.

JOANNA 72 & 88 PIANOS

Six and 74 Octave Electronic Pianos
with unique Touch Sensitive
Action, as used in the P.E.
JOANNA, which electropically
simulates piano key inertia —a
feature not available in any other
design. A new physical layourf has
been adopted to simplify construe-
tion.

P.E. STRING ENSEMBLE

The only kit available to the proven
A. J. Boothman Design for this
versaiile String Machine.

Sent:S.ALE. to:
Clef Products (Dept E.E.)
16 Mayfield Road, Bramhall, Cheshire SK7 1JU.

Clef Kits

Everyday Electronics, January 1979

BUILD-IT-YOURSELF

TEST GEAR KIT

BASIC SERVICING

NEW!
INSTRUMENTS WITH

EASY STAGE BY STAGE BUILDING
INSTRUCTIONS—IDEAL FOR THE AMATEUR

MULTI RANGE TEST METER

A general purpose meter covering all usual
ranges of A.C. and D.C. volts current and
resistance measurements

AUDIO SIGNAL GENERATOR

New design covering 10Hz to 10KHz
and variable output. Distortion less than
0-01% ideal for HIFI Testing.

OSCILLOSCOPE

A basic 3" general purpose cathode ray
oscilloscope for simple testing and
servicing work, Sensitivity 03 volts/cm

= SEND NOW FOR FREE DETAILS -

I To LERNAKITS, P.O. Box 156, Jersey.

I Name
l Address
I EEQI /79

—-—_—-
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Frequency counter.
Wired & tested.

£115 inc. VAT &ptop

CASHJ AD"LBIR‘E gzzgcgzgialéng slarmclock and:
Zway stopwalch 5 £21 > 95

CASI0 OL-10cigarsti= lighierane calculating

alarm glock. Provisional price £39 95

Seslzst month's advertisement for defails of the
shiove andour wids rangs of Casigcaicufstors and.
superb quariz digitzl waiches, or send 25p (p & p}
far aur iilusirated mail order catalogue ineiuding
Gitizen snd: Seiko products.

Pricesinelude VAT P &P,

e
B ALL ITEMS THIS MONTH!S i ? ]"DEX TO ADVERTISERS
PISPLAYED AT
BREADBOARD 78
EXHIBITION, SEY-
raun HALL LONDON STAR BUY Ace Mailtronix 2 6
1.2ENOV : : =
- [T Justannounced| | famton .. .. .. .. ¢4
This is the one we have been waiting for and if is
METAL BOXES due in justin time for Christmas{ Antex ... Cov i
e a— / e :
B f“‘-- 3005 Series CASIC ALARM! Barrie Electronics ... ... .. &0
Finished in brushed alu- CHRONOGRAPH Bi-Palc.... ey
WHDILET. With 2 contrastng .
finish on ' the top and § 24 hour a[arm, Gptional Birkett I. = 25 i =z 458
bottom and plastic grips on hourly chimes. 1/100 sec.
shaped sluminium handles. stopwatch with lap time B.N.R.E.S. e =o .- 42, 57,63
tacility ete. Optional 12 el
=H or 28 hour clock dispiay, Boffin Projects g i)
L All stainless sieel case. r :
LU #J Mineral giass face, Water Brewstor=5R. e 50
A0 343 resistant to' = depth-of Chromasonics ol
; 100 feet. ) i
IS 76 46CS-27B Clef Projects ... o 63
PRICES incl. VAT & P+ P Provisional price Crescent Radio 2
00 £4.35 £74.95 :
% o Dewtron Electronics Ltd. ... S
70 £10.23 Doram e ==t
E.D.A. s
Finished in_brushsd - aiu- Electroni-Kiv ... 2l
rrinium and opagus bronze CASIO PO-7 Electrovalue ... e i
nlase, £
SiZE A B € TRAVEL ALARM ELUCK = George Sales, David ... e 29
Easttery powered g mlarm ciock with repeat
2285 835 (218 feature Countdown alarm/itimer. 1/10 second Greenweld ... 45, 51
stopwatch. Consiant LG Display. Nighilight
PRICE incl VAT &P+ P {year batieries. e e = o ey
fe.09 -;Il x:. r;: : I:G‘,I 126 o;_ A
) bt oot £19.05 Home Radio’ ..« . .o 39
3009.00 :
il i C0-81 caicuiaing alarm clock plus two I.L.P. Electronics Ltd. b
Finished in matt blue and Slarmitimers. LED 1 vedr batieriss,
heavy anodised aluminium 3% 22 5ins. £17.95 Industrial Supplies ... Sk
with front tilt suppon, =
C0-2. Very Special DBifer. ciock, calendar, Intertext (ICS) T
SiZE A B c 4 alarmis, SIop 1, Time/Date calculator
“ 255 130 180 [RHP £38.55) £16.50 Letrokit Ltd. ... e
i i H-G1 FOUR DIGIT e ;
PR AT P F n‘-d?Gn"ts L Magenta Electronics... e
S gﬂ,‘lilc_t’pns Maplin - OyY
acklight
SEMD S.A.E. FOR NEW CATALOGUE & PRICE £9.05 Marshall A. ... .o . . 35
LIST ALSO OUR PAMPHLET ON QUR NEW . e
RANGE OF 9 LOW PRICED METAL M & D Marketing ... ... 58
CABINETS. PH-ALARM | _ b o
— CHRONO. . Proto Design ... e e
& gigits. up 1023 functicns. Net, Iap & 1568 2nd : o
g;zg\r.fDiz.SAmp :nie‘?e;in:sstu T,"‘mU.%Jl i:r.al*anﬁ.-l-i%u‘rs: mins. sec uincon Sool SUPPII?.-. o
ablized power ar date; day, am/pm. Day. date, month, ; 2 gk ] 4
i supply. S/5 case, Mineral glass £39.95 Radio & TV Components ... - i 5
' aﬁ“:s:;‘:ﬁ% Salop Electronics - .o o .. 62
R et et FAIRCHILD 8300 ALARM CLOCK e P
Usss 2N3055 BO138 — C6110 e S
BC160— IC LNT23-C _ STILL THE BEST! Swanley Electronics ... oy B ¢
Led curent Iimiang Dispiay Large LED display T = T
: T amtronile ... e
£38.67inc VATEP~P 24 Fiour alarm = o
110 - 150 MHz YHF recsiver ; 9._""’"”19'5“9“{9 Tempus =T
uses AFZ3S — AFIZ4 — Conceszled controls TUAC . Coy il
i 2N3819. Audic Amp TAA -3 -% §f % 3%ins g
| 11 B1Z. High sansitivity Wood grain finish Vero Electronics AL S
super-regenerative. with . 4 :
R.F. stage. £10.95 Watford Electronics... on G
£1995 Inc VAT B P=P

PLEASE MENTION

EVERYDAY
ELECTRONICS

Sendghisgues. P.0. or phoneysur credit card No. oz WHEN
AMTRON (UK] LTD. Dept, EE, N -
! 7, HUGHENDEN ROAD, HASTINGS, % 21 Firavoy Shbet NG TO
e TEMPUS c-eiets HEEET
elephone: { - : Telephone (02231 317866 -
' ' ADVERTISEMENTS

T — : = T . D). Peinled 1o Engh Printers Ltd . Beds. Soi= Azents
Fablished approtinistely-the thivd Triday of cach month by 1PC Magasines Tid., Fiedway House, Farrmedon Sk, London FO{ 44D, Printed in BEoglang by Iodes or2 Lid., et = z
rol; .iiuﬁtnﬁiafﬁ_ud New Zealind-—Gordon an’ Goteh (AfSi) J_..td'.&nn_tg Af’.‘ijc; c’t—_pef mﬂgw?.ngcn%?tmﬁgbs?m s]i?;?# f%‘ghg;ﬁ?a ,Eg e gnnﬁgﬁgﬁi t&: T:ﬁg ftg:fff'be B?ﬁmﬁznﬁ",’“?ﬁ—;
ot | 1, Has i= Heath, ¥ keray Tlsctronics G5 wnld subleet to the fullowing sondltions namely that, iv it b the oaqent of HhepPubi: sk Eiven, £, m‘mj
E?ffikex; vzﬁg?'lr;;w%ide:;n;w:: thse the recommensed seiling yries shown 60 Cover, explniing Fire whets the seling price s subjeqt t0 ¥ AT, ant that it_:}la!_'!- “f:rl_*‘? lens, Tesnld, oz b
ont or otitrwise disposed of in @ mortfliled condifon or i wny Torisad rover by wer of Trade, or affiged toor a5 part of any vublication or udvertising, Iferary or pictoriil malter whstsoevor.




TRANS

PHONE 01-872 3137/672 3080
MANUEACTURERS OF QUALITY AMPLIFICATION AND LIGHTING
CONTROL SYSTEMS

NE

AM

T.H.DCat full power 0.15%

7.0, 600 300W imto 2 Ohms
2F0W inte 4 Ohms
14QW into-8 Ohms

Power supply PS5, 300
1.0 150 150W inta 4 Ohims
T00W inta Ohms
Power supply P.5. 160
1.0 150, B0 Version 50W into 8. Ohms

Power supply PS80
More P.5: 300 wall drive 2 T.D. 150 am:

4 CHANNEL SOUND

SEQUENCE CHASER

TO LIGHT

-4LsMI

@ Full wave control

@ BCA BA Trizos:

® TO00W per channet

L] Fuilv supressed and fused

8 Switched master control for sound
operation from FW to TZEW

@ Speed control for fixed rate
sequance from 8 per miinute
10 50 pur second

@ Full [agic integratad circuitry with
opticalisolation for amplifisr

protection
£21.50

Madsl 501 500W per channel ag
abowve without sound triggering

~£14.00

ULTRA QUALITY HIGH POWER
New D.C. Coupled Design

Featuring
Eleciromc Short Open & Thermal Queriosd Profection,

Hum & Moise— 100 dB Belative full sutput

20W into 15 Dhm=

PRICESINCLUDEVAT.P & P FREE

correct at 1.11.78

TO O

RDER BY POST

ISTOR UNIVERSAL AMPL!FICATION CO.LTD. : Mazks cheques/P .0 s payable to TUAC LTD. or quaois

W FROM TUAC

PLIFIERS

SPEC INPUY

for full output

0 Brief Spec. Frequency response
w13 500 Inpul Sensitvity 0.775 v B.M.S, [0.D.B.) 5625 K Ohms 30 Hz-20 KHz
1'-"!-9 Fraquancy Response 20 Hz-20 KHz HUM & NOISE—T0dB

AMPLIFIER MODULES

SENSITIVITY B0 mV

TEIOD 5" 52"

Access/Barclaycard No. and post to TUAC LTD. 121
Charlmont Read, London SW1T3AB. We accept phone numbers
from Access{Barclaycard Holders,: Phone 01-672 5080,

ouUipUT Iransistors. £1 3.25

= B0 wait B.M.S. continuous sine wive outpul

+ 15 2mpE outpoUt ransisiors £1 3-50

f‘onLinu DUS SiTe Wave output

* 2 R.CA 150 wan 15 amp output ransistars E21 .50

=35 watt 10amp
£45.00 FLe0:- Sy Gk 3"
£39.00 =3 RCA 110 watt
£26.25 TLI00: S"x 57
E18.50 =100 watt HM.S.
£17.756 TPI2E 7 xBi"x3
£15.50 * 125 watt B.M

All outpur ratings are BM.S. contipuans sine wave output.

STEREO DISCO MIXER

With touch sensitive switching and auto fade
INPUTS: Four sdantical-sterea inputs available with any. egushsation. Twio magnetic and two flat supplied a5
High guality shider control on.cach channsl Volume, freble and hass controls for £ pais of shidess
ity mag . IV (B1AA compd Flat50my gl TkHe Bass conrols = TRIB At 80H - Treble LUKI][Ulb TBdBat

OUTPUT: Up 3o 3 volts [+ 1 2dB) available Aterusied outpot for TUAS Power. Modules. Rowaey master and
batanee coneols: Band widrh 15H7 - 25kHz & dB
PIEL: Dutput 250mY inte 8 ahme. Rotacy volume control Monitoring facility for all 4 channuls Selocuon wia
'mrcl" sensitive illuminated switchas: Switched visual cue mdicatorn

Facilities: Two i d deck on/off swi -Mains slluminared any G swiiches, At fadc
lominated on/of swirch. Maims powar2d with integral screen and back cover Completewath full mstructions

Size 25im long = Gin high = 3in desp
Maone Disco Mixer with autalade €49_00 £149.00

POWER
SUPPLIES

R.NMLS: continuous sine wave culpul
*4 R.CA 150 watt 15 amp outplt iransisions E27 . 50

3 CHANNEL
LIGHT MODULATOR
SILMB

® RCABA Tracs
® 1000W per charine!
@ Each channsl fully suppressed
and jused
- @ Maswer control to operats from
1Wro 125W
@ Full wave control

£20.75

Single Channal Version 1500 Wans

£9.75

FRONT PANEL FOR LiGH
EFFECT MODULES

(complatewith-switches, neons and knabs)

as illustrated

Forsiive, £7.25 asmy £6.00

Size 8 x4yt Size 64"

TING Vacuum varnish 'fmpregnatn_a{!_ Tra’nsiorme;’s ADD SEQUENCE CHASING +

with supply board incorporating pre-amp supply:
PS250 for supplying 2 TP125s £30.00

x 4" ot STOCKISTS —CALLERS ONLY

AT Music, 88, Oxford Street, Manchaster [Tel 061-236 0340)

Geo Mathews. B5/87. Hurst Strest. Birmingham (Tel 021-622 1841)
Soccodi, 9. The Friars (Tal Canterbury 60948) -
Cookies Disco Centre, 126/128. West Steet (Tei Crawe 4733]
Garland B:rus. L‘t\‘j.. Deptford Broadway, London 07-632 44712

DIMMING EFFECTS FOR

MODULATOR

PS200 for supplying to TL100s £30.00 TUAC 3 CHANNEL LIGHT
PS60/60 for supplying 2 TL60s £30.00
P5125 + 45 volts for TP125 £18.50
P5100 £ 43 volts for TL100 £17.00
PS60 + 38 volis for TLED £15.50
PS530 + 25 volts for TL30 £11.75
PSU 2 for supplying disco mixer £7.50

* Speed Comtrol 3 per min. to 10 persec.

Luton Disco Cantre, 88, Wallington Street, Luton (Tel Luton 411733) = Full logic integrated ciccuitry
sitme  £8.25 Session Music, 163, Mitcham Road, Taoting (Tel 01-672 3413). » Dimmer control to each channel
FUZZ LIGHTS Combined with 3SDM1 Mon-Sat 10am to 6pm. Closed Wed. i
Red 3 . -Blua, iza Gl AL i = "
it iz o 2eks Efectra Centre, 58 Lancaster Road, Preston (Tel Preston S24585) 3SDMI £15.25

Armnber. £24 50

THADE & EXPORT ENQUIRIES 01-672 3137

-~ SUPPLIERS TO H.M. GOV DEPTS. MANUFACTURED AND ASSEMBLED IN GT. BRITAIN FULLY TESTED AND GUARANTEED

SEND NOW FOR OUR FREE 28 PAGE ILLUSTRATED CATALOGUE. SEND STAMP PLEASE




1l \DLIII'\
~launch their new
>atalog

Post this coupon now fcnryourk:c:mr of ou
1979 80 catalogue price 75p

75p bul undersrand that it lam not comp teiy

i ) return the catalogue to you within
14 days and ave my 75p refunded immediately.
if youlive outside U K send £1or ten Internatianal
te

ADDRESS




